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The water’s edge

A s long ago as 1973 the C o m m itte e  “ The w a te r’s edge” , are am ong the m ost
of M in is te rs  of the C ouncil o f Eu- endangered  habita ts  in ou r natura l en-

rope adop ted  a reso lu tion  on the  v ironm en t. A fte r cen tu ries  of uncheck-
p ro tection  of coasta l areas, fo llow ed  in ed destruction , it is now a m atte r of
1977 by another on the p ro tec tion  o f lake p reserv ing the plan ts and an im a ls w h ich
and rive r banks. In the spring  of th is  depend fo r the ir surv iva l on the  last ves-
year, 1984, M in is ters, S en io r O ffic ia ls , tiges rem a in ing intact. The beauty of
and pa rliam en ta rians  from  the C ouncil these areas w here  land and w ater m eet
of E urope ’s m em ber states w ill be m eet- and the p rob lem s tha t have to be re-
ing in A thens to d iscuss “ coasta l areas, so lved in o rd e r to preserve them  fo rm
river banks and lake shores: th e ir p lan - the sub jec t of th is  issue of N aturopa,
ning and m anagem en t in co m p a tib ility  m aking it one of the m ost im p o rtan t
w ith the eco log ica l ba lance ” . in te rna tiona l co n trib u tio n s  to  the E uro-
These sensitive areas, w h ich  have been ^ a n  cam pa ign  on the  w a te r's  edge,
grouped together in the cam paign m ount- The next issue w ill deal from  various
ed by the European In fo rm a tion  C en tre  angles w ith E urope ’s freshw ater fish,
fo r Nature C onservation  under the  tit le  H.H.H.
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Editorial

(Photo G. Lacoumette)

The w a te r’s edge  is a very m in o r 
ge o g ra p h ica l fea tu re  in te rm s o f 
area, b u t one tha t is v ita lly  im p o r

tan t to m an an d  nature. This trans ition a l 
zone betw een la nd  an d  water com prises  
a varie ty o f b io top es  (lagoons, dunes, 
cliffs, beaches, m arshes, r ive r banks and  
take shores, peatiands, etc.) exh ib iting  
a m u ltitu de  o f p la n t a n d  an im a l species. 
In ad d ition  to the pe rm a n e n t residents, 
the re  a re  num erous  vis ito rs: fish and  am 
ph ib ian s  com e here  to breed, m ig ra ting  
b irds  to nest o r rest, a n d  la nd  m am m als  
to quench the ir th irst. The com b ina tion  
o f so m any favourab le  con d itions  creates  
an en v iro nm en t in which na tu re  appears  
in a ll its p len itude . B iogenetic  capac ity  
an d  d ive rs ity  o f species are high, and  
na tu ra l resources abound. It was here  
too that, hu nd reds  o f m illions  o f years ago, 
two m a jo r evo lu tiona ry  phenom ena oc 
cu rre d : the em ergence  o f life  an d  its 
m ove from  w ater to land.

In this p r iv ile g e d  env ironm en t, com 
pe tition  to f ind  a n iche and  surv ive  there  
is in tense. D espite  this, the de lica te  eco
log ica l ba lance  was pre se rve d  u n til re 
cen t tim es, when m a n ’s in tru s io n  upset 
it. As long as sm a ll num bers  o f p rim itive  
m en were ca rry ing  on the ir trad ition a l 
ac tiv ities— gathering , hunting, an d  fish 
in g — the im p a c t was neg lig ib le . W ith the  
adven t o f techno logy  (boa t an d  house  
bu ild ing), th ings began to change. N ever
theless, the in te g ra tion  o f hum an ac tiv i
ties in to  the ge ne ra l pa tte rn  o f na ture  
con ta ined  the dam age, enab ling  the e co 
system  to reco ve r qu ick ly , a n d  the a d 
vantages to m an com p en sa ted  am p ly  fo r  
the draw backs. The exam ple  o f the an 
c ien t G reeks is en ligh ten ing : from  ea r
lies t an tiqu ity , o u r ancesto rs  used  the 
M ed ite rranean coasts fo r the ir com 
m erc ia l an d  d e m og raph ic  expansion. 
The p e rip h e ry  o f the M edite rranean, 
from  the S tra its  o f G ib ra lta r to the Nile  
Delta an d  the Sea o f Azov, was do tte d  
with G reek co lon ies ; G reek sh ipp ing  
hugged  the coasts a n d  he llen ic  c iv ilisa 
tion fo llow ed  the sam e course. M a n ’s in 
fluence on the en v iro nm en t in the c lass i
ca l p e r io d  was no t incons ide rab le . W it
ness the de fo res ta tion  an d  subsequen t 
so il e ros ion  s tr ik in g ly  de sc rib e d  in  
P la to ’s “  C ritia s ” . The sam e was n o t true  
o f coasta l ecosystem s, which s to o d  up

w e ll to the ons laugh ts  a n d  rem a ined  
v irtua lly  unaffected.

E urope 's  sea coasts, r ive rs  and  lakes  
now  p re sen t a qu ite  d iffe re n t p ic tu re . 
The p ressures exe rted  on them  by ove r
popu la tion , m odern  technology, the m e
chan isa tion  o f life  an d  an excessive ly  
con su m e r-o rie n te d  soc ie ty  are un be ar
able. S evera l factors, in c lu d in g  urban  
developm ent, in du s tria lisa tion , tra n sp o rt 
(h a rb o u r facilities, m otorw ays, a irpo rts), 
le isu re  activ ities, tou rism  an d  m a jo r 
eng inee ring  p ro jec ts , a re  c o n trib u tin g  to 
changes in g e om o rpho lo gy  a n d  a de 
te rio ra tio n  o f ecosystem s. W ild life  has 
p a id  the h ighes t price. Two typ ica l cases 
be a r tes tim ony to this: the E uropean  
o tte r an d  the M ed ite rranean  m onk-sea l. 
The fo rm er, the sym b o l o f o u r en da ng e r
ed  fauna, is becom ing  e x tin c t over the  
whole con tine n t because its  ha b ita t has 
been la rge ly  destroyed ; the la tter, now  
e xtrem e ly  rare, has been d is lod ge d  
from  its favourite  beaches by the  
thousands o f tou ris ts  an d  has had  to 
take re fuge in caves.

The im m e d ia te  consequences an d  fu ture  
im p lica tion s  o f this s tate o f a ffa irs  seem  
to have taken a long  tim e to im press  
them selves on the na tions an d  go ve rn 
m ents concerned. Yet there  were rep ea t
ed  warnings, f irs t from  na ture-lovers , 
then from  scientists. A sa lu ta ry  d isqu ie t 
g ra du a lly  spread. Nevertheless, even  
where regu la tions  were in tro d u c e d  to

co n tro l the exp lo ita tion  o f na tu ra l re 
sources, the deve lopm en t o f r ive r banks, 
lake sho res an d  sea coasts a n d  the m an 
a gem ent o f p ro te c te d  areas, they were  
cautious, inadequa te  an d  p iecem ea l 
m easures. U rban sp raw l continued, as 
d id  the b u ild in g  o f p o llu ta n t-e m ittin g  
fac to ries  an d  the a ll-o u t “ d e ve lo p m e n t” 
of these areas, whose sm a ll size sho u ld  
be an a rg um e n t fo r restra in t. E nv iron 
m en ta l dam age was c o m p o u n d e d  by  
aesthe tic  po llu tion . In m any p laces the  
le ge nda ry  beau ty  o f E urope 's  sea coasts, 
lake sho res an d  rive r banks is now  b u t 
a m em ory.

These are fea tures whose e co lo g ica l 
value an d  econom ic, social, aesthe tic  
and even cu ltu ra l im p o rtan ce  a re  un ive r
sa lly acknow ledged. In view  o f the ex 
trem e sens itiv ity  o f the ecosystem s in 
question  an d  the dam age which they  
have sus ta ine d  over years o f neglect, 
urgen t ac tion  m ust be taken to revive  
and p rese rve  them. P ub lic  an d  o ffic ia l 
awareness o f these problem s is the p re 
con d ition  fo r this. The w ork o f in te rn a 
tiona l o rgan isa tions  such as the C ounc il 
o f E urope  is o f decis ive im p o rta n ce  in  
this field. The C ounc il has a v ita l ro le  
to p lay  in in fo rm ing , educa ting , lia is ing  
and co -o rd in a tin g . The cam pa ign  on the  
w ate r’s edge, to be launched  in A thens  
in  A p r il 1984 a t the 4th M in is te ria l C on
ference on the Environm ent, is the firs t 
o f a series o f ac tiv ities  fo r  the p ro te c tion  
o f coasts, shores an d  r ive r banks. Re
s p o n s ib ility  lies w ith the p u b lic  and, 
above all, w ith po litic ians. O ur cu rre n t 
sc ie n tific  know ledge  enab les us to act 
effec tive ly  an d  d iscern ing ly . Le t us act, 
then, a n d  ac t qu ick ly ! W hile it  m ay be  
illu so ry  to w ant to restore  the s truc tu re  
and ecosystem s o f E urope 's  coasts, 
shores an d  rive r banks to th e ir o rig in a l 
state, it is no t im p oss ib le  to reverse the 
trend  tow ards de te rio ra tion , p ro te c t 
renew able  b io lo g ica l resources and  
crea te  b iogene tic  reserves fo r the future. 
That is the p rice  to be p a id  fo r the q u a l
ity  o f o u r life, an d  in de ed  o u r survival.

Vassili Kiortsis

President of the Hellenic Society 
for the Protection of Nature



Fragile ecosystems F ra n z  K a ra s e k

Charadrius dubius, symbol of the Council of Europe’s campaign on the water's edge

The w a te r’s edge, w hethe r of the sea, 
lakes o r rivers, is w ith ou t a doub t, 
tog e the r w ith  m ounta in  reg ions, one 

of the m ost th rea tened na tura l en v iro n 
m ents of our con tine n t o f Europe; the 
reasons beh ind the th rea t are the same:
— the w ate r's  edge and m ounta in  re 
g ions are pa rticu la rly  fra g ile  ecosystem s, 
ex trem e ly  sensitive  to  ou ts ide  in fluences 
and hence easily dam aged;
— fo r som e decades they have been 
sub je c t to g row ing  p ressu re  by hum an 
socie ties in the fo rm  of system atic  in 
cu rs ions  in to  natura l areas, w ith the 
cons truc tion  of com m u n ica tion  routes, 
the extension o f inhab ited  areas (towns, 
v illages and ho liday hom es), and the 
deve lopm en t o f le isure  areas (m arinas 
and sk iing  areas), not to m ention c e r
ta in  industria l deve lopm ents.

The action of the Council of Europe

The im portance  of the p rob lem s has not 
escaped the C ouncil of Europe. Its Par
liam entary A ssem bly was look ing  into 
the m atter as early  as 1971, when it 
adop ted R ecom m endation  627 on the 
pro tection  of E urope 's  coastal areas. 
This ca lled fo r a s tudy on the m eans of 
p ro tecting  coastal areas by a coheren t 
reg ional p lann ing po licy. The appeal did 
not go unansw ered; in 1973 the C om 
m ittee of M in is te rs  adop ted R esolution 
(73) 29 on the p ro tec tion  of coasta l areas, 
which m ade 16 recom m enda tions  to  the 
governm ents, inc lud ing:
— draw ing up inven to ries  of the coas t
line:
— m aking use of in tegra ted p lanning;
— conserv ing w ild  flo ra  and fauna.
The S tand ing C onference of Local and 
Regional A u th o ritie s  of Europe has also 
taken a num ber of in te resting  in itia 
tives, beg inn ing w ith  the firs t C onference 
of P eriphera l M aritim e  Regions, held in 
Galway in 1975. A no the r was the E uro
pean Island Regions C onference held in 
Puerto de la C ruz in 1981 wh ich co n 
c luded w ith  the adop tion  of the “ Tenerife  
D ec la ra tion ” , setting out the specia l 
requ irem en ts  of the European island 
reg ions and stress ing the ir specific  
nature.

The m ost substan tia l work has never
the less been ca rried  ou t by the European 
C om m ittee  fo r the C onservation  of Na
tu re  and Natural Resources, w h ich  has 
given these reg ions high p rio rity  a lm ost 
since its crea tion  in 1962. Its m ain stud ies 
cover:
— ca tchm en t basins (1968);
— the in fluence  of natural vegetation 
on w ater courses (1968);
— the p ro tec tion  o f coastal areas (1974) 
and leg is la tive  s teps taken or to be taken 
to ach ieve th is (1974).
M uch of its w ork involves a tho rough  
analysis of the main w a te r-lin ked  
b iotopes: a lluvia l forests, ha loph ile  and 
dune vegetation, m arine  b iocenoses. In 
each case a de scrip tion  is g iven of the 
features, func tions  and d ive rs ity  of the 
env ironm en t under investigation ; its d is 
trib u tio n  is s tud ied  and a suggestion  
m ade as to a lis t of sites to be inc luded 
in the European netw ork of b iogene tic  
reserves.

Am ong po litica l and legal ach ievem ents, 
m ention shou ld  be m ade of R esolution 
(77) 8 on the p ro tec tion  of lake shores 
and river banks and the co rre spo nd ing  
reso lu tion  in respect of coastal areas 
(Resolu tion (73) 29, m entioned above).

TheWaterfcEdge
;m \  European 
■ Campaign ,

r
The M inisteria l C onference  
of Athens

An im p o rtan t step tow a rds  im prov ing  
coastal area m anagem en t w ill be taken 
at the 4th European M in is te ria l C on
ference on the E nv ironm ent which is 
to be held in A thens from  25 to 27 A pril 
1984. The main them e w ill be “ coastal 
areas, river banks and lake shores: the ir 
p lanning and m anagem en t in c o m p a tib il
ity w ith  the eco log ica l ba lance". The legal 
aspects of these com p lex  p ro b lem s w ill 
be covered in a sup p lem en ta ry  report. 
On th is occasion the E uropean In fo rm 
ation C entre fo r N ature C onservation  
w ill launch the European cam paign on 
“ the w a te r’s edge", w h ich is in tended to 
m ake the peop le  of Europe aw are of 
the im portance  of the ra tiona l m anage
m en t and p re s e rv a tio n  o f the  ir r e 
p laceab le  cap ita l cons titu ted  by sea 
and lake shores and the banks of rivers 
and m ounta in  stream s.

An action gu ide  w ill p ropose  a w ide range 
of m easures w h ich cou ld  ha lt the d e 
p rec ia tion  and de grada tion  of these 
habita ts.

The C onference cou ld  re fe r to  the co n 
clus ions of the 6th Session of the E uro
pean C onference of M in is te rs  resp on s i
ble fo r Regional P lann ing, held in 
T o rrem o lin os  in M ay 1983, w hose Re
so lu tion  No. 1 concerned  p lann ing po l
icies in m a ritim e  reg ions.

Honesty b ids us say tha t it w ould be 
w rong to expect m irac le  so lu tions. Any 
m easure  m ay indeed be re fined, im 
proved and ta ilo red  to su it local con 
d itions, but in the end the decis ive 
fac to r is w ithou t a d o u b t the po litica l 
w ill w h ich those resp on s ib le— and in 
the firs t instance the M in is te rs  fo r  the 
E nv ironm en t— bring  to bear on the p ro 
tection  of gene tic  po tentia l; in m any 
cases th is  m eans da ring  to  look to lo ng 
term  ra the r than sho rt-te rm  so lu tions. 
This cho ice  ra ises enorm ous prob lem s, 
pa rticu la rly  in the p resen t econom ic  
crises w here  the preserva tion  of jo bs  is 
the  basic p rio rity .

The Convention

One last in itia tive  should be m entioned; 
a lthough not spec ifica lly  re la ted to  the 
w a te r’s edge it has cons ide rab le  p o te n 
tial nonetheless; it is the C onvention  on 
the C onservation  of European W ild life  
and Natural Habitats, a lso called the 
Berne C onvention . It cam e in to fo rce  on 
1 June  1983, and to date has been ra ti
fied by 12 C ouncil of Europe m em ber 
states and by the  E uropean C om m unity . 
As its t it le  ind ica tes, th is  legal in s tru 
m ent covers the en tire  na tura l heritage, 
the reby  d is tingu ish ing  itse lf from  o ther 
conven tions a lready in ex is tence w h ich  
deal w ith  s ing le  aspects o f the p rob lem ; 
w etlands (Ram sar C onvention), in te rna 
tiona l trade  (W ashington C onvention), 
m ig ra to ry  species (Bonn C onvention). 
The Berne C onvention stresses en 
dangered m ig ra to ry  species and ha b i
tats. From  th is  v iew po in t all banks, 
estuaries and in te rtida l areas play a 
decis ive  role, s ince they cons titu te  the 
ideal b io tope  fo r a la rge num ber of en 
dangered species such as L im ico lae, 
an im p o rtan t g ro up  o f sm all w aders 
inc lud ing  dozens of species w h ich m i
g ra te  in the ir hundreds o f thousands. 
A na tidae  (ducks, geese, etc.) are another 
ca tegory  of m ig ra to ry  b ird  connected 
w ith the w a te r’s edge and the w ate r it
self. A large num be r o f these species 
are dec lin ing  at the m om ent, ju s t as 
coastal flo ra  and fauna are dec lin ing . 
C on tra ry  to  an op in ion  w h ich is still 
w idesp read , it is no t— or ra the r it is no 
lo ng e r— hunting w h ich is the  m ain rea 
son fo r the d isappea rance  of species, 
but well and tru ly  the degrada tion  of 
na tura l env ironm en ts  as a resu lt of 
the p ressure  of hum an activ ities.

C onserv ing  th rea tened habita ts, p ro te c t
ing the  m ost frag ile  am ong them , and 
gu id ing  deve lopm en t in o ther cases are 
all ob jec tives  o f the C onvention w h ich 
w ill ce rta in ly  not be easy to attain.

The suppo rt, encou ragem en t and even 
the dem ands of pu b lic  op in ion  are vital 
in m eeting the cha llenge of sa feguard ing  
our natura l wealth . That is why in fo rm 
ation and pub lic  aw areness cam paigns, 
such as the cam paign on the w a te r’s 
edge, are essentia l. Only the  com b ined  
action of c itizens and a d m in is tra to rs  can 
guaran tee  its success. F. K.



Tidal mud flats

J. J. B e u k e m a

Am ong the th ree  m ain types of sea 
sho re— rocks, sand beaches and 
t id a l m ud  f la ts — the  la tte r are 

ou ts tand ing  ow ing to the ir vast expanse 
and the ir b io log ica l riches. The wave- 
swept beaches w ith the ir m ovable sands 
are too hard an env ironm en t fo r a real 
varie ty of p lan t and an im al life. Rocky 
shores do o ffe r a su itab ly s tab le  su b 
stra ta  and at least loca lly  a lso su ffic ie n t 
she lte r fo r a m an ifo ld  com m u n ity  of algae 
and m arine an im a ls  to develop. How 
ever, such rich rocky  belts o f sea-shore  
are invariab ly  of lim ited  w id th  only.

Biological richness

No such lim ita tion s  fo r tida l m ud flats. 
She lte red from  heavy wave action by 
ba rrie r-is lands , sand-ba rs  o r la n d -p ro - 
jec tions, vast stre tches of sandy or 
m uddy sed im en ts  o ffe r abundant liv ing 
space to  both p lants and an im als. 
Tw ice da ily, tida l fla ts com p le te ly  change 
appearance. A t high tide, the  fla ts are 
subm erged  and thus d isappea r under 
sea water. O nly a few  hours la te r the 
w ate r recedes and a vast bare land 
em erges. The fishes recede w ith  the 
fa lling  w ate r to  the  creeks and gu lleys 
and w ading b irds  now invade the ex
posed area to feed on the benth ic  
fauna. This bo ttom  fauna is o f a true  
m arine  nature, liv ing active ly  at high 
tides and staying alive du ring  low tides 
in the dam p sed im ent.

In Europe, the  m ain coastal area o f the 
tida l fla t type is found  along the west 
coast of D enm ark and the  no rthern  
coasts of G erm any and Holland, toge the r 
fo rm in g  the W adden Sea, w ith a to ta l 
area of m ore  than 6,000 km 2, ha lf of 
w hich is tida l flat. S im ilar, though  less 
extensive areas are found in England 
(e.g. The W ash), in the sou th -w est of 
the N e therlands (the Delta area) and in 
France (e.g. the  Baie du M ont St. M i
chel and the  Baie de Bourgneuf).

Birds

The m ost consp icuous  c lue  to the riches 
of the tida l fla ts  ecosystem s is the o r 
d inary  presence o f c louds  of b irds. M i
g ra ting  w ader b irds  using the European 
tida l fla t areas are to  be counted by the 
m illion . They use these areas as in 
d ispensab le  feed ing g ro un ds  and resting 
p laces du ring  the ir long jo u rn eys  be
tween the w in te ring  p laces in the south

(Photo J. J. Beukema)

(sou thern  Europe and A frica ) and the 
breed ing  places in the no rth  (S iberia, 
no rthern  Russia, S candinavia). In a d d i
tion , hund reds  of thousands of b reed ing 
and w in te ring  b irds  ( inc lud ing  great 
num bers  of waders, ducks  and geese) 
stay fo r longer periods, w ith  pa rticu la rly  
large num bers in au tum n and w inter.

Two fac to rs  spec ia lly  c o n trib u te  to the 
great value of tida l fla t areas fo r b ird  
life, viz. rest and food. The lim ited  ac

cess ib ility  and the  un inv iting  cha racte r 
of m ud flats ensure  rest, though in 
creasing p ressure  from  adven tu rous 
tou ris ts  s tro lling  over the fla ts and in 
tensive shooting  by spo rtsm en are real 
dangers. D is tu rbance  by shooting  is 
rendering  several tida l fla t areas in 
France useless and risky fo r  b irds.

The presence of sup erflu ous  am ounts of 
food is not obv ious  on a superfic ia l view. 
At f irs t s igh t m ud fla ts  look barren and 
devoid of life. O nly when the m ud is s iev
ed are high num bers of w o rm s and she ll
fish vis ib le . They live w e ll-b u rie d  in the 
sed im ent, h id ing  from  the visually  hun t
ing p reda to rs  as m ost fishes and b irds  
are. F igures of tens of thousands of 
bo ttom  fauna per m 2 are no exception . 
Such densities m ean that an average of 
one s izeable an im a l is p resen t on an area 
of less than an adu lt finge r nail. In units 
of w e igh t very few  types of ecosystem s 
carry  h igher am oun ts  of an im al life. As 
com pared  to  the  w o rld -w ide  average 
fo r the am oun t o f an im al tissue per m 2, 
the m ean fo r tida l fla ts  is nearly ten tim es 
higher. It is th is  excep tiona l a ffluence 
that m akes tida l m ud fla ts such an a t
tra c tiv e  fe e d in g  g ro u n d  fo r  b ird s , 
enab ling  m ig ra ting  b irds  to recover and 
fatten rap id ly  du ring  and be fore  the ir 
long exped itions.

The bottom  fauna

W hy are tida l fla ts  so abundantly  po p 
ulated by bo ttom  fauna  like w orm s and 
she llfish? The high p ro du c tiv ity  of such 
areas in the  fo rm  o f bo ttom  fauna w ill 
o rig ina te  in the firs t p lace from  a high 
supp ly  of food fo r such o rgan ism s. This 
basic food of the  tida l fla t ecosystem  
consis ts  of m ic ro scop ica lly  sm all cells 
of algae. L ike all p lants, a lgae rap id ly  
g row  and rep rod uce  under con d itions  of 
b righ t sun ligh t and high ava ilab ility  of 
nu trien ts. Fertilis ing  nu trien ts as n itrogen 
com p ou nds  and phospha te  are present 
in high concen tra tions  in m ost coastal 
areas, be ing cons tan tly  supp lied  by 
rivers as well as be ing re leased by m in 
e ra lisa tion  processes on the spot. A 
high p ro du c tiv ity  o f a lgae results, both 
in the  w ater co lum n by suspended a l
gae and at the bo ttom  by algae attached 
to sand gra ins. P roduction  at the  bo t
tom  is high at low tide , when the  sun 
has d irec t access to the top  layer of the 
sed im ent tha t is o ften covered by a 
brown layer of m icro -a lgae .

In ad d ition  to the  algal p ro du c tion  on 
the  spot, tida l s tream s sup p ly  algae 
from  the open sea to  be trapp ed  in the 
sha llow  coasta l areas. In th is  way the 
a lready p ro du c tive  tida l fla ts are being 
subs id ised as well w ith  food that is p ro 
duced elsewhere.

Bottom  fauna feed on the m ic ro sco p 
ica lly  sm all ce lls  of a lgae in a num ber

of d iffe re n t ways. B iva lves like oysters, 
m ussels and cockles f ilte r suspended 
algae from  the water, us ing the large 
surface  areas o f the ir g ills  as a sieve. 
O ther b ivalves are eq u ippe d  w ith long 
s iphons, be ing opera ted  as the tube  
of a vacuum  c leaner to  suck in a lgae 
depos ited  at the bo ttom . Several w orm s 
sw allow  the en riched  su rface  layer of 
the sed im en t and sna ils feed on the algal 
surface cover. A ll these an im a ls a re — 
by g ro w in g — in fac t conve rting  algal 
m ateria l in to  an im al tissue. The algae 
are of m ic roscop ica l size and are th e re 
fo re  unava ilab le  to  b irds  and o ther la rge 
an im a ls as m ost fishes. Thus the b o t
tom  fauna occupy  a key p lace in the food 
cha ins of the tida l fla t en v ironm en t by 
converting  the high basic p rim a ry  p ro 
duction  of the very sm all algal ce lls in to 
m anageab le  food pieces fo r b irds  and 
fishes. It is on ly by the ex is tence of 
dense popu la tions  of bo ttom  fauna that 
the m illions of b irds  and fishes can be
nefit from  the high p ro du c tiv ity  o f the 
tida l fla t ecosystem .

Bottom  fauna is not rea lly  an inexhaust
ib le food stock. Though the food o rgan - 
im s are ab le to com pensa te  fo r losses by 
death by m eans of re p rod uc tion  and 
grow th , th is ab ility  is not un lim ited . A fte r 
rep rod uc tion  it takes som e tim e be fore  
the  new genera tion  of bo ttom  fauna 
has reached the a p p ro p ria te  size to 
be a su itab le  prey fo r a b ird. R epro 
duc tion  in the tida l fla t env ironm en t is 
high ly va riab le  and m ay fail fo r som e 
years in succession in several of the 
im p o rtan t species. It is at the end of 
w inter, when g row th  has stopped fo r

nearly  ha lf a year and several species 
even lost w e igh t by using up the ir re 
serve m ateria l, stocks o f bo ttom  fauna 
are each year at a m in im um .

Am ounts of food needed

The am oun ts  of food b irds  and fishes 
need annua lly  have been estim ated fo r 
the Dutch tida l fla ts in the W adden Sea. 
Daily food in take in the m ore  im p o rtan t 
b ird  and fish species is known, both 
from  d irec t observa tion  in the fie ld  and 
from  experim ents . N um bers of b irds  
in va rious  tida l fla t areas have been 
counted frequ en tly  and num bers of 
fishes have been estim ated by netting. 
From  these two sets of data, viz. da ily  
in take and num ber of ea ting -days, to ta l 
annual food consum p tion  by b ird  and 
fish po pu la tio ns  can be estim ated. These 
popu la tions  were found to take a heavy 
to ll o f the bo ttom  com m u n ity  of the tida l 
flats. H igh p ro po rtions  o f the m ost p re 
fe rred  prey types were found  to be w ith 
draw n annually  from  the tida l flats. Es
pecia lly  the areas w ith dense prey p o p 
u lations, w here  b irds  and fishes tend to 
concen tra te , are frequen tly  th inned out 
at a high rate.

Haematopus ostralegus (Drawing NCC)



In late spring  and in sum m er, when the 
bo ttom  fauna  is rep roduc ing  and g ro w 
ing rap id ly , th e ir s tocks are increasing, 
flou rish ing  under oppression  of co n 
sum ption  by b irds  and fishes. During 
au tum n and w in te r, however, the s tocks 
of bo ttom  fauna  invariab ly dec line  to 
levels of on ly abou t half of the sum m er 
m axim a or even less when the re  is a d 
d itiona l m o rta lity  from  freezing te m p e r
atures. A lthough  b irds  and fishes have 
deve loped e ffic ien t ways to locate and 
exp lo it the ir prey, they can feed p ro fit
ab ly on ly in areas where prey num bers 
exceed a ce rta in  th resho ld  level. Below 
such levels they w ould spend m ore 
energy in sea rch ing  than they cou ld 
possib ly  ga in  by eating the fina lly  en
coun te red  prey. P articu la rly  in late 
w inter, dens ities  of prey popu la tions  
have dec lined  over vast areas to  such 
un p ro fita b le  levels. Thus, no tw iths tan d 
ing the fact tha t the am ounts of food 
ava ilab le  on tida l fla ts  are genera lly  high, 
these am oun ts  are not really sup e ra b u n 
dant in the sense tha t every year unused 
reserves of s ig n ifica n t m agn itude  are 
left. There fore, any fu rthe r reduc tion  of 
tida l fla t areas by rec lam ation  w o rks  
or fu rthe r de te rio ra tion  by po llu tion  
cou ld endanger the popu la tions of m i
gra ting  b irds.

Abundant offer of food 
(Photo J. J. Beukema)

The case of fishes

As fo r the fishes, econom ic  in te rest is 
a lso involved. Som e of the m a jo r fish 
species in the  North Sea, and p robab ly  
also in s im ila r con tinen ta l she lf seas, 
spend p a rt of the ir early  life in tida l fla t 
areas. P la ice are the m ost typ ica l ex
am ple. S uspended in the w ater, the ir 
larvae are transp o rted  passive ly by c u r
rents to sha llow  coasta l areas. On a rr iv 
ing there, the no rm a lly  fish -shaped 
larvae change in to  the fla t crea tu res 
like the ir parents, leaving at the sam e 
tim e the w ater co lum n to  settle at the 
bottom . O nly bo ttom s rich in su itab le  
food are se lected fo r a longer stay. For 
young p la ice  the  su itab le  areas are a l
m ost exc lus ive ly  tida l flats, whereas 
young sole appear to  concen tra te  
m ostly in fla t areas ju s t be low  the low- 
w ater m ark. The young p la ice soon de 
ve lop a tida l m ig ra tion  patte rn, leaving 
the fla ts  w ith  fu ll s tom achs w ith the 
receding tide  and sw im m ing back 
hungry du ring  the ris ing  tide.

A fte r a stay of som e two years in the 
w e ll-su pp lie d  sha llow  nurseries, the 
juven ile  fishes jo in  th e ir paren ts in the 
deeper seas on the con tinen ta l shelf, 
having a lm ost reached at tha t tim e  a 
size tha t m akes them  a ttrac tive  to  the 
com m erc ia l fisheries. As nearly 10 0%

of the young p la ice and so le  have 
g row n up du rin g  the ir ch ildh oo d  at or 
near the tida l flats, the  recru itm en t 
to the adu lt stock a lm ost com p le te ly  
depends on nurseries like  the W adden 
Sea and o ther sha llow  coasta l seas w ith 
tida l flats.

W ithou t any do ub t it is the  rich supp ly 
o f bo ttom  food tha t enab les the p o p 
u la tions of young fish to  g row  rap id ly  
in the  tida l fla t areas. Beds of deeper 
seas genera lly  o ffe r less food . The b o t
tom  fauna at tida l fla ts  are rough ly ten 
tim es as p len tifu l as in the  deeper seas 
in the surround ings . The m illia rds  of 
young fla t-fish  g row ing  up on tida l fla ts 
w ou ld  not be ab le to find  any equ iva lent 
feed ing ground.

The nursery  func tion  of tida l fla t areas 
is not lim ited  to fla t-fish . S im ila r pa tte rns 
of a juven ile  life at tida l fla ts  fo llow ed 
by m ig ra tion  to  deeper w a te r at near
adu lt size have been observed  in such 
species as brow n sh rim p  (again im p o r
tan t fo r com m erc ia l fish ing ), shore 
c rab , lugw orm  and a she ll fish species. 
In all of these species the  adu lt po pu la 
tions in deeper w a ters la rge ly depend 
on the  success of the juven iles  on tida l 
fla ts. In th is  way, the rich sha llow  edges 
of the sea are a source of life  fo r m uch 
la rge r areas, w h ich w ou ld  de fin ite ly  be 
po o re r when tida l fla ts near the coast 
w ou ld  be lacking.

Thus tida l fla ts  are not on ly  rich  and 
p roduc tive  areas in them se lves, but are 
a lso d issem ina ting  the ir riches over 
broad  surround ings . T he ir func tion  ap 
pears to be ind ispensab le  fo r b ird  life 
from  the extrem e north  of Europe to 
A frica  as well as fo r sea life  up to  tens 
of k ilom e tres  off shore. J. J. B.

Preserving 
the dune 

thistle

D o m in iq u e  L e g ra in

The French coastline  bounds 11 re 
gions, 25 départem en ts , 275 can 
tons and nearly a thousand m un ic 

ipa lities, not coun ting  the French coast
lines of A m erica  and the Ind ian Ocean: 
M artin ique , G uadeloupe, G uyane and La 
Réunion. Over 7,000 k ilom etres  of coast
line in all.

Over half of the sea coast is extensive ly 
developed. The coast of som e dé pa rte 
m ents (Nord, Lo ire -A tlan tique , Pyrénées- 
A tla n tiq u e s , A lp e s -M a rit im e s )  is ove r 
80 % bu ilt up. The fall in fa rm ed  area 
du ring  the decade 1970-80 was over 9 % 
on the coast, as com pared  w ith  1.4 % fo r 
F rance as a whole.

There is no denying tha t bu ild ing  on a 
natural s ite trans fo rm s  it irrevers ib ly , 
w hereas p ro tec tion  m easures are s h o rt
lived and always open to reco ns id 
e ra tion . It is a one-w ay trend .

An inalienable  heritage

A Nature Bank was needed to  preserve 
the  m ost frag ile  and m ost th rea tened 
parts  of na ture  from  the greedy and 
covetous, the de s tru c tive  and the ne
gligent.

The idea cam e from  the exam ple  of the 
B ritish  National Trust, founded  in 1895 
by th ree  ph ila n th ro p is ts  w ho were d is 
tu rbed  by the de s tru c tion  o f the ir natural 
heritage. S ince then, the National T rust 
has becom e B rita in ’s la rgest private 
land owner. O w nersh ip  in its land cannot 
be transfe rred .

France is not G reat B rita in , and F rance ’s 
equ iva lent of the body set up across 
the Channel in the fo rm  of a priva te  
associa tion is a state ins titu tion . Yet the 
pu rpose  is the sam e: to acqu ire , m anage 
and open to the pu b lic  the m ost p re 
c ious natural spaces and to preserve 
the heritage thus cons titu ted  in p e r
petuity.

The French Sea and Lake Shore  C on
servancy (C onserva to ire  de l’espace 
litto ra l and des rivages lacustres) es tab 
lished under an Act of 10 Ju ly 1975 is 
em pow ered to pursue “ a po licy  of co n 
servation of sho re  areas, respect fo r 
natural sites and eco log ica l eq u ilib ria ". 
It can acqu ire  fu ll ow ne rsh ip  in im p o r
tant or endangered natural sites; its pow
ers extend to coastal can tons and m u
n ic ipa lities  ad jo in ing  the banks o f lakes 
and s tre tches of w ater w ith an area of
1,000 hectares or m ore. It can acqu ire  
land by nego tia tion  under p riva te  law, 
exe rc ise  the p re -em p tive  r ig h t con fe rred  
upon it by the Town P lann ing Code 
w ith in  “ sensitive  pe rim e te rs ” , e ffect 
exp rop ria tio ns  on g rounds of pub lic  
in terest, rece ive legacies and dona tions 
and priva te  p ro pe rty  of the  State.

E ight years a fte r its founda tion , the C on
servancy has acqu ired  25,000 hectares

of land, inc lud ing  160 sites and 280 k ilo 
m etres o f coast and lake-shore . The area 
of the sites acqu ired  varies from  one to 
several thousand hectares. On average, 
the C onservancy signs one deed every 
two w o rk ing  days. Its m ed iu m -te rm  
ob jec tive  is to acqu ire  ow nersh ip  of
50.000 hectares, w h ich w ou ld  be e q u iv 
a lent to es tab lish ing  p ro tec tion  over 
500 k ilom etres  of sho re line  by 1990.

D ecentralised  organisation

The C onse rvancy ’s G overn ing  Board 
draw s up acqu is ition  program m es. It is 
m ade up of persons ho ld ing  e lectora l 
o ffice  (m em bers  of both Houses of Par
liam en t and of dépa rtem en t and reg ional 
councils), rep resenta tives o f the M in is 
ters w ith  an in te rest in sho re  p ro tection , 
and qua lified  ind iv idua ls  chosen from  
am ong the leaders of en v ironm en t 
g roups. The state, though am p ly  re p re 
sented, is neverthe less in a m ino rity  on 
the B oard. The C onservancy opera tes in 
a decen tra lised  m anner and constan tly  
re lies on the  assistance of local c o u n 
c illo rs  and au thorities.

Shore Boards m ade up o f dé pa rte m en t 
and reg iona l cou nc illo rs  con s id e r all 
acqu is ition  proposa ls  be fo re  they are 
subm itted  to the G overn ing Board. There 
is one Shore  Board fo r each of the fo l
low ing areas: C han ne l/N o rth  Sea; A t
la n tic /B ritta n y ; M ed ite rranean; C orsica; 
Lakes; French A m erican  coasts; F rench 
coasts in the Ind ian Ocean.

M un ic ipa l counc ils  are asked to  p ro 
nounce on any opera tion  concern ing  
the te rr ito ry  fo r w h ich they are resp on 
sib le. The op in ion s  of the Shore  Boards 
and the m un ic ipa l counc ils  are advisory.

At the uppe r level, co -o rd in a ted  land 
action p ro g ram m es are draw n up jo in tly  
by the  C onservancy and the coastal 
dépa rtem en ts  to de te rm ine  p rio rities . 
The C onservancy ’s land ho ld ings  are 
m anaged under genera l ag reem ents 
between the C onservancy and the d é p a r
tem ents, and spec ific  agreem ents  be
tween the dépa rtem en ts  and the local 
au thorities  concerned.

The C onservancy ’s budget, w h ich is 
funded  ou t of the s ta te ’s genera l budget, 
has fo r several years been in the reg ion 
of 100,000 m illion  francs  per years. This 
rep resen ts  taxa tion  of 1.85 francs  per 
in ha b itan t per year and enab les 4 to
5,000 hectares of land to  be acqu ired  
annually. It should not be fo rgo tte n  tha t 
between 12 and 13 m illion  French peop le 
and several m illion  fo re ign e rs  spend 
th e ir  h o lid a y s  on the  coa s t eve ry  
sum m er.

In ad d ition  to the D irector, the C onse r
vancy has a re la tive ly  sm all a d m in is 
tra tive  s ta ff of 32, of whom  18 are m ainly 
respons ib le  fo r con du cting  land nego ti-



ations and co -o rd in a tin g  m anagem ent 
program m es. There are pe rm anent local 
o ffices of the C onservancy in seven la rge 
coastal towns.

M anagem ent of natural spaces

The C onse rvancy ’s func tion  is to  pro tect 
the m ost p rec ious  natural spaces. O nce 
a site has been acqu ired, it can do one 
of three th ings:
— allow  deve lopm ents  to take the ir 
natural course, accep ting  w hatever c o n 
sequences th is  m ay have;
— "freeze ” the natural evo lu tion  of the 
env ironm en t, if the s ite is of e xce p tio n 

al qua lity  and spon taneous deve lopm ent 
m ight resu lt in decline;
— em bark  upon a process of re h a b ilita 
tion  in the case of the m ost dam aged 
sites.

For every s ite  acqu ired , an eco log ica l 
survey is m ade and a deve lopm ent p ro 
g ram m e draw n up w ith a view  to p ro 
tecting the env ironm en t and open ing 
the site to the pub lic . P rotection may 
lead to the m ain tenance o r r é in t r o 
duc tion  of pastora l o r ag ricu ltu ra l ac tiv 
ities: vines o r pastu re  to assist f ire  co n 
tro l. extensive stock fa rm ing  in w ater 
m eadows to m ain ta in  the d ive rs ity  of 
fauna and flora.

The resto ra tion  of natural env ironm en ts  
can be expensive  and often has to 
spread over several years: 50,000 francs 
per hectare in the  case of som e p a rtic u 
la rly  badly dam aged dune areas. Res
to ra tion  w ork is done  by the C onser
vancy itself: dune  fixa tion , fencing , ac
cess ways, pe riphe ra l pa rk ing  fac ilities.

M anagem ent p ro p e r is m ostly  hand led 
by the dé pa rte m en t or m un ic ipa lity  as 
the case m ay be. In the case of dunes, 
which are heavily v is ited in the sum m er, 
one w arden is needed per 100 hectares 
and the annual cost runs at abou t 
550 francs  per hectare. W ardens are 
usually recru ited  by the m un ic ipa lities  
and paid by the départem ents.

The assis tance of scientists and en 
v iro nm en t conserva tion  associa tions is 
ind ispensab le  fo r the pu rpose  of d raw ing 
up site m anagem ent p rog ram m es and 
p rov id ing  reg u la r checks.

The C onservancy at p resent spends 10%  
of its investm ent budget (10,000 m illion  
francs) on resto ring  sites it has acqu ired .

In ternational co-operation

U nder the European C om m unities  C oun
cil D irective of 2 A p ril 1979 on the p ro 
tection of m ig ra to ry  b ird s ’ resting and 
nesting areas, the C onservancy has 
em barked  upon the acqu is ition  of o u t
stand ing o rn itho log ica l sites: M ara is de 
Brouage (C haren te -M aritim e), Bay of

Phalaropus fulicarius (Photo G. Lacoumette)

Canche (P as-de-C a la is). The C on
servancy has also acted to pro tect sites 
lis ted by UNESCO as pa rt of the w orld  
heritage: G ulf of Porto  (South Corsica). 
Ecology and en v iro nm en t conserva tion  
cannot be con fined  w ith in  national fro n 
tiers. For th is  reason, the Conservancy 
w e lcom ed the European Coastal C harter 
draw n up by the C onference of P eri
phera l M aritim e R egions and is w atch ing 
w ith in te rest the in itia tives of the Council 
of Europe and the European Econom ic 
C om m unity  in th is  sphere.

The C onservancy fe rven tly  hopes that 
the Year of the W ate r’s Edge p roc la im ed 
by the C ouncil of Europe fo r 1984 will 
a ffo rd  an op p o rtu n ity  to  learn m ore 
ab o u t— and to learn fro m — fore ign , 
m ainly European, experim ents  which 
have proved effective .

The P resident of the French Republic, 
M r François M itte rand , a ttended a s it
ting of the C onservancy 's  G overn ing 
Board in person to dem onstra te  his 
in te rest in p ro tec tion  of the w a te r’s 
edge. He said on tha t occasion tha t our 
genera tion  bore  a h is to ric  respons ib ility  
fo r the w a te r’s edge and added: "A ll 
na ture preserved in the end gives an ex
cep tiona l d im ens ion  not on ly to the eye 
tha t beho lds it, but to the very a ir we 
breathe... Persevere, te ll peop le  what 
you are do ing, tell peop le  abou t na ture",

and conc luded : “ Let us p reserve our 
com m una l heritage. This goes m uch 
fu rth e r than one th inks, it a ffects the 
very dep ths o f our be ing, our fun da 
m enta l e q u ilib rium , that is why I set such 
sto re  by it” .

In th is sp irit, the  C onservancy has chosen 
as its em b lem  the dune th is tle , at p resent 
th rea tened  w ith extinc tion , in o rd e r tha t 
it m ay becom e a sym bo l o f p ro tection  
of the w a te r’s edge. D. L.

Protection of the w a te r’s edge: 
a poll that says a g reat deal

C oncerned  by a dec line  in pu b lic  
in te rest in the p ro b lem s of the  en 
v ironm en t and m ore  pa rticu la rly  the 
p ro tec tion  of the w a te r’s edge, the 
C onservancy com m iss ioned  an o p in 
ion po ll of a rep resen ta tive  sam ple  
of the French po pu la tio n  in M ay 1983. 
The resu lts  are su rp ris ing :

84 % of the popu la tion  con s id e r 
coasta l p ro tec tion  an im p o rta n t o r 
very im p o rtan t ob jective , 53 % con
s ide r present m easures inadequate, 
52 % th ink  tha t endangered  seaside 
land ough t to be taken in to  pub lic  
ow nersh ip , 63 % th ink  tha t the issue 
is im p o rtan t enough to ju s tify  action 
by a spec ia lised body. A m ong the 
reasons given fo r p ro te c ting  the 
w a te r’s edge, 64 % of peop le  ques
tioned  assert the need to p ro te c t the 
national he ritage  and 58 %  are p re 
pared to take pa rt in action  to p re 
serve the w a te r’s edge.

(Poll by Louis H arris  - France, of a 
sam p le  o f 1,000 pe rsons by the  quota  
m ethod app lied  to  the  F rench po pu la 
tion aged over 18.)

M a rio  F. B ro g g i

Rivers and streams: 
neglected habitats

Non-reflected drainage: a danger for the balance of nature 
(Photo M. F. Broggi) n:Iatu re  has endow ed C entra l Eu

rope  w ith heavy p re c ip ita tion  c rea t
ing  a dense  n e tw o rk  o f w a te r

courses. For thousands of years, rive rs 
and stream s chose the ir own courses. 
This p ro fus ion  of w a terw ays has been 
s ig n ifica n tly  reduced s ince the beg in 
ning o f the 19th century. F lood ing was 
averted by rectify ing  the cou rse  o f rivers 
and bu ild ing  high em bankm ents , w h ile 
nearby areas w ere d ra ined  to  ob ta in  
m ore arab le  land fo r the g row ing  p o p 
ulation. In the  20th cen tury, even fa irly  
sm all s tream s w ere cana lised and p iped 
to m eet the u tilita rian  req u ire m en ts  of 
ou r “ c iv ilisa tion ". M an has too  long been 
m arked by th is  s trugg le  aga inst water, 
seeing w a te rcou rses m ere ly as ra in 
w ater d ra inage  channe ls and a d ic t io n 
ary m ed ium  fo r all k inds  of e ffluent. Our 
tendency to he lp ourse lves to w ate r as 
a free resource  has m et its f irs t obstac le  
in connection  w ith  hyg iene and we are 
now having to  c lean up ou r rive rs and 
lakes, at eno rm ous expense. However, 
in m any respects we s till lack an e co 
log ica l fram e o f re ference regard ing  
w ate r and its im portance  as a p lan t and 
an im al habita t, so it is no w onder tha t 
the re  are now on ly rem nan ts  o f the d ive r
sity w h ich  once existed. Keeping them  
alive and restoring  w a te rcou rses which 
have a lready been regu la ted to a near
natura l s tate are am ong the m ost u rgen t 
concerns of na ture conserva tion  and 
landscape p reserva tion . The cu rre n t 
Council o f Europe cam pa ign  w ill th e re 
fo re  be dea ling  w ith in land areas ad 
ja cen t to  lake shores and above all the 
life lines rep resen ted  by runn ing  water.

(Photo M. F. Broggi)



The nature of w atercourses

Running w a te r rem oves quan tities  of 
sed im ent, ca rry ing  m ateria l away and 
depos iting  it e lsew here such tha t its 
m ovem ent en ta ils  a high degree of ins ta 
b ility  fo r w a te rcou rses and th e ir m arg ina l 
areas. A t the sam e tim e, th is  process 
creates a la rge  num be r of som etim es 
ephem era l b io topes such as sh ing les 
and sandfla ts , backw aters, sh rubberies , 
pe rpe nd icu la r im p ac t banks etc., and is 
thus rec ip roca lly  linked not on ly w ith 
the banks ide  area itself but a lso w ith 
the rest of the environm ent.

These d ra inage  system s, fo rm in g  a ne t
w ork at every stage, go la rge ly  unno
ticed by man. W e also tend to  assign 
every p iece of g round  a hard and fast 
u tilita rian  purpose. This increasing s ta 
b ilisa tion  of the  landscape consequently  
prec ludes fu rth e r trans fo rm a tion s  lead
ing to the em ergence  of the new habita ts 
which are neverthe less v ita l to many 
an im al and p lan t species. Not s u rp ris 
ingly, th is is one of the reasons why our 
Red Lists of endangered  species are 
g row ing longer all the tim e. The la n d 
scape dynam ics e lem ent shou ld  th e re 
fo re  rece ive still m ore  em phasis in na ture 
conserva tion  w o rk  and m ust w herever 
poss ib le  be a llow ed to operate.

The adverse effects  
of regulation works

Any form  of hum an in te rfe rence  w ith 
the b io tic  and ab io tic  fac to rs  of a w a te r
cou rse  tr ig g e rs  a g reat m any d iffe re n t 
reactions. Hum an in te rven tion  has fo r 
too long— how ever necessary— been 
conducted  w ith ou t m odera tion  o r any 
regard w hatsoever fo r the eco log ica l 
im p lica tions. W ater eng inee ring  has 
been deve loped to  pe rfection  from  the 
hum an safety angle alone. Any re c ti
fica tion  or regu la tion  of a w a te rcou rse  
basica lly p ro du ces  a cons ide rab le  de 
gree of u n ifo rm ity — rep lac ing the fo rm e r 
natura l d ive rs ity  of the  banks, bed, flow  
and course. The m ore  m onotonous the 
configuration of a regulated watercourse, 
the less favou rab le  are its con d itions  
fo r the deve lopm en t o f p ro filic  and varied 
plant and an im al life. Such a lte ra tions 
can also low er the  level o f the s u rro u n d 
ing w ate r tab le , usually causing severe 
dam age to: ad ja cen t wetlands.

This life -de s tro y ing  aspect is g row ing  in 
in tensity  as the sm alles t s tream s and 
b rooks  are lined w ith concre te  slabs, 
iso la ting them  from  in te raction  w ith  the 
landscape, cu tting  them  off from  the 
g roundw a te r and dep riv ing  them  of m ost 
of the ir se lf-p u rifica tio n  capac ity  so tha t 
they becom e p ra c tica lly  life less d ra inage  
channels. The long -s tand ing  ru le  was 
tha t w a te r shou ld  be d ra ined  away as 
rap id ly  as possib le , but the need fo r  its

Putorius putorius (Photo B. Seger)

re ten tion  in the  g ro un d  fo r as long as 
possib le  is now increas ing ly  recogn ised . 
Retention p reven ts no rm a l rises in w ater 
level from  causing floods, the m ain rea
sons fo r wh ich are the d ra in ing  of w e t
lands w ith loss of the ir abso rp tion  cap ac
ity and the g row ing  prac tice  of s tra ig h t
ening of every w a te rcou rse  of any size 
w ith the resu lt tha t the te rra in  becom es 
useless as a s to rage  area and the water 
has to be d ra ined  away all the faster. 
Increasing sea ling -o ff of the ca tchm ent 
areas by bu ild in g  has the e ffec t of p re 
ven ting  the seepage of ra inw ater, w h ich 
instead is channe lled  w ith  all poss ib le  
speed in to  ove rloaded  w ate rcourses. 
This tendency is a lso fu rthe red  by 
indus tria lised  fo rm s  o f ag ricu ltu re  w ith 
the surfac ing  of roads to  ca rry  fa rm  p ro 

duce, extensive d ra inage  and soil co m 
paction  by heavy fa rm  m ach inery. The 
inev itab le  v ic ious  c irc le  of eng ineering  
w o rks  to p reven t fu rth e r flo o d in g  leads 
to  still h igher w a te r levels in next-la rge  
stream s. New approaches to  hyd rau lic  
eng inee ring  are endeavouring  to  allow  
fo r th is  fac to r as well as o thers  by b u ild 
ing a rtific ia l s torage basins on uppe r 
reaches w herever poss ib le  so as to cut 
down peak flood ing .

M oreover, no stream  or rive r d ies alone. 
W atercou rses m ust be seen in the to ta l 
con tex t of the ir su rro un d in g . A bove all, 
they are frequ en tly  invo lved in a hydro- 
log ica l exchange w ith  w e tlands, which 
have becom e rare. Any in te rfe rence  
w ith runn ing  w ater thus a lso a ffects the 
liv ing env ironm en t around.

instance, 41 of the 55 freshw ater fish 
species w h ich are gene ra lly  endangered  
in the Federal R epub lic  of G erm any 
re ly on runn ing w a te r fo r the  com p le tion  
o f the ir life cyc le— a w hole  75 %! H yd rau 
lic eng inee ring  m easures are iden tified  
as the g ravest th rea t to  38 o f them . The 
danger lis t on th is  basis cou ld  easily 
be extended as fa r as the state of 
know ledge allows: 62 % o f all th re a t
ened m o lluscs in the Federa l Republic 
o f G erm any live in runn ing  water, 88 % 
of w a te rbo rne  d ra go n fly  species in S w it
zerland are on the a p p ro p ria te  Red List, 
and so on.

A ng le rs  have long been aw are tha t hard ly  
any m ore  good catches a re  to be had in 
bu ilt-u p  rive rs and stream s. A ustrian  
sc ien tis ts  now have qu a lita tive  p ro o f of 
the fact a fte r s tudy ing  34 w ate rcou rses 
acco rd ing  to va rious c r ite ria  and es tab 
lish ing tha t reaches s till in a natura l 
state are ap p ro x im a te ly  4-10 tim es be tte r 
s tocked  than deve loped ones. In a w ord , 
concre ted  rive rs d rive  fish  away!

Research on the p ro tec tion  of ind iv idua l 
species a lso c o n firm s  the  unna tu ra l 
state of w a te rcou rses w h ich  frequ en tly  
prevails. The otter, though  p ro tected  in 
S w itzerland since 1952, is now on the 
po in t of ex tinc tion  even w ith ou t hunting. 
A d irec t cause of its de c lin e  is the lack 
of su itab le  habita ts, fo r w h ich  s tructu ra l 
a lte ra tions to  banks ide  areas are once 
again the  m ain cu lp rits . The re levant 
1976 Swiss s tudy classed on ly th ree  
o f the  16 w aters researched as su itab le  
o tte r habita ts. As a b io -in d ica to r, the 
otte r is thus a po o r re flec tion  on hyd ro - 
log ica l and env ironm en ta l con d itions  in 
Sw itzerland.

Im m inent and existing dam age

We all know  abou t the  “ Red L is ts". They 
are in tended to a le rt us to  the danger 
th rea ten ing  ou r f lo ra  and fauna. The 
Council of Europe has had such in 
ven tories  draw n up fo r all th rea tened 
verteb ra tes and vascu la r plants. The 
m em ber states are a lso p roduc ing  m ore  
and m ore na tiona l surveys to  m ake the ir 
c itizens rea lise the th rea t to the ir en
v ironm ent. It is c lear tha t na tu re ’s lines 
of ju nc tion  have specia l im p o rtan ce  as 
e c o lo g ic a l n iche s , and the y  in c lu d e  
the  n u m e ro u s  la n d -w a te r tra n s it io n a l 
areas. In view  of the tough trea tm en t 
which these vu lne rab le  areas have so far 
received, the ir increasing p lan t and 
an im al losses are not su rp ris ing . For

W hat should be done?

We w ant banks ide  areas w h ich  are as 
near-na tu ra l as possib le , but they 
can on ly  be ob ta ined  by p ro h ib itin g  
hostile  cons truc tion  m easures. W hile  
regu la tion  and con cre tin g  are s till 
prevalent, hope fu l s igns can be noted 
elsewhere. In som e cou n trie s  g o ve rn 
m ent d irec tives  fo r w a te r eng inee ring  
cons is ten t w ith  na ture have recently  
been issued. They are genera lly  n e ed 
ed, and even m ore  so th e ir everyday 
en fo rcem ent. In th is respect, c o 
op e ra tion  between w ate r e n g inee r
ing and na ture conserva tion  o ffic ia ls  
is essentia l. The fo llow ing  re q u ire 
m ents m ay be pu t fo rw a rd  w ith a view  
to im p rov in g  the  s itua tion  from  the 
na ture  conserva tion  and landscape 
p ro te c tion  angle:
— m aking inven to ries  of the b io log ica l 
con d ition  of w ate rcourses;
— m aking p rov is ion  fo r the p re se r
vation of all pa rts  of w a te rcou rses 
recogn ised  as be ing in need of p ro 
tection:
— p ro h ib itin g  fu rth e r rec tifica tion  and 
cana lisa tion  of w ate rcourses;
— reh ab iliting  no rm a lised  s tream s at 
every o p po rtu n ity , i.e. as fa r as pos
s ib le  avo id ing  bank con so lida tion  
w ith inan im ate  m ateria ls  in favour 
of b io techn ica l m easures and reco n 
stitu ting  natural, varied c ross-sec tion  
fea tu res by m eans of con tou red  and 
s lop ing  banks;
— m ain ta in ing  and recons titu ting  na t
ural rip a ria n  vegeta tion  w ith  the 
b roadest poss ib le  in te rm ed ia te  s trips  
between the banks ide  g row th  and 
the open space beyond (fo r instance 
by sow ing w ild  g rass fringes);
— regu la tion  (con tro l and lim ita tion ) 
of recrea tiona l tra ffic , pa rticu la rly  in 
su rv iv ing  na tura l rive r areas and 
m eadow land . M .F.B.



Gallinula chloropus (Photo G. Lacoumette)

Inland wetlands W olfgang  S ch m itz

The term  “ w e tlan ds ” has been c o m 
m on ly used in English fo r a long 
tim e (the G erm an term  “ Feucht- 

geb ie te ” has on ly  very recently  ga ined 
currency). W etlands are said to be pa r
ticu la rly  th rea tened  by the e ffects of 
c iv ilisa tion  and also pa rticu la rly  de se rv 
ing of p ro te c tion  because of the ir b io 
log ica l d ive rs ity  and rich varie ty  of 
species.

W etlands are pa rts  of the e a rth ’s s u r
face  w hose  c h a ra c te r is tic  fe a tu re  is 
the constan t o r pe riod ic  presence of 
water. They are bo rde rlan ds  between 
aqua tic  and te rres tr ia l b io topes, th is  
com b in a tion  be ing im p o rtan t fo r certa in  
te rres tria l and aquatic, but above all 
am ph ib ious, species. How fa r bod ies of 
w ater them se lves are to  be regarded  as 
w etlands is a m atter o f som e do ub t 
am ong sc ientis ts , a lthough the ir shores 
certa in ly  do  have b io topes w h ich deserve 
tha t nam e and possess a cha rac te ris tic  
s tock of p lan t and an im al species.

In the  long term , w etlands can on ly exist 
if they are p rov ided  w ith  a regu la r supp ly  
o f water, w he the r from  p rec ip ita tion , 
from  stagnan t o r flow ing  surface water, 
o r from  groundw a te r. The fo rm  that 
w e tlands take is the re fo re  de te rm ined  
by all the  fac to rs  tha t in fluence  the 
quan tity  and na ture  of w ater in its va
rious m an ifes ta tions. If the b io topes of 
w e tlands are not to  be doom ed to  de 
s truction , these re la tionsh ips  m ust be 
taken in to  cons ide ra tion  and s tud ied  as 
care fu lly  as possib le . Let us now illu s 
tra te  them  w ith a few exam ples.

The natural instability  
of wet biotopes

N ature conse rva tion 's  ove rrid ing  con 
cern is to preserve the stock o f na tura l 
ecosystem s. In m any cases, however, 
the fac t tha t m any natura l ecosystem s do 
not have a stable, long -las ting  ex is tence 
is ove rlooked . This is pa rticu la rly  true  of 
m any aqua tic  b io topes  and w etland 
habitats.

M ost lakes in the no rthe rn  hem isphere  
are sub jec t to  con s tan t change, due 
m ainly to sed im enta tion  and natura l 
eu troph ica tion . Of course, these are 
usually slow  processes, but the re  have 
recently  been cases of m ore rap id  
changes. River beds sh ift at regu la r 
in tervals, and th is  has serious im p li
ca tions fo r the b io log ica l popu la tion . 
C onstant flu c tu a tion s  of the w ate r level 
in rive rs and m any lakes m ean tha t the 
wetness of the ir banks and shores is 
constan tly  chang ing  and that eco log ica l 
con d itions  in the wet b io tope  are very 
variab le. In extrem e cases a wet b io tope  
consists m ere ly o f a tem po ra ry  ac
cum u la tion  o f w a te r in a ho llow  in the 
ground  w h ich  com p le te ly  dries up again 
a fte r a sho rt period.

The fact that such unstable biotopes never
the less have a typ ica l popu la tion  is ac
counted fo r by the  fo llow ing  c irc u m 
stances:
— the organ ism s p resen t in these b io 
topes are eco log ica lly  adap ted  to  cha ng 
ing w ate r levels and te m p o ra ry  dry ing  
up of the b io tope;

— la rge num bers of wet b io topes lying 
in c lose p ro x im ity  to one ano the r and 
in te rcom m u n ica ting  are com m on ly  
found  in the te rres tr ia l env ironm en t. 
As a result, o rgan ism s are ab le to escape 
in the event of un favou rab le  con d itions  
in the  bio tope;
— m any o rgan ism s are am ph ib ious  
and the re fo re  satis fy  the con d itions  fo r 
life  in such a variab le  b io tope.

The g reatest th rea t to the ex is tence of 
w e tland ecosystem s com es from  in te r
fe rence  w ith  the  w ate r reg im e, i.e. the 
w ate r supp ly  is obs truc ted  or shu t o ff 
com p le te ly . This is a less frequ en t oc
cu rre nce  w here the w etness of the b io 
tope  depends on p re c ip ita tion . The m ost 
com m on w etland ecosystem s in Europe 
w ith a hyd ro log ica l system  of th is  k ind 
are high m oors and m e lt-w a te r pools.

High moors

The cha rac te ris tic  fea tu re  of the veg 
e ta tion of high m oors is the extensive 
occu rren ce  of sphagnum  m oss. This 
type o f m oss has m any ce lls tha t are 
capab le  of absorb ing  water. As a result, 
it s tores ra inw ater and s tab ilises the 
w ater budge t of these w etlands. Even if 
the layer of vegetation g ra du a lly  rises 
above the  actual g round  level ow ing to 
the con tinued  g row th  of sphagnum  
m oss, the system 's ab ility  to  re ta in  water 
is not a ffected. A fu rth e r p re requ is ite  
fo r a stab le  w ater budge t in these high 
m oors is tha t the underly ing  rock should

be la rge ly im perm eab le . S phagnum  
m oss has a high abso rp tion  capacity  
fo r d isso lved ions. It acts as a cation 
exchanger, the re by  reducing the pH 
value of ra inw ater, w h ich is ac id ic  any
way. It also abso rbs  p lant nu trien ts  p re 
sent in the water. D ecom positon  p ro c 
esses in the low er levels of the moss 
layer d raw  heavily on the w a te r’s oxygen. 
The de com p os itio n  of the vegeta tion  
p roduces hum us and leads to the fo r
m ation of loose peaty soil. The ac
cum u la tion  of hum us gives the water 
a brow n co lou ring . The aqua tic  life in 
these surface w aters, which, because 
of the ir low pH va lue and low oxygen 
and nu trien t con tent, are eco log ica lly  
extrem e, is excep tiona lly  poor. M any 
an im al g roups, e.g. m olluscs, a m p h ib 
ians and fish, are absent. The flo ra  of 
high m oo rs e xh ib its  a num be r of varie ties 
cha rac te ris tic  o f such habita ts, in c lud ing  
rare insect-ea ting  plants.

(Photo G. Lacoumette)

High m oors are very com m on in North 
E uropean m ounta in  ranges. There  are 
far few er b io topes  of th is  k ind in Centra l 
Europe, w here they are usually con fined  
to m ounta in  ranges w ith  im perm eab le  
rocks and a ltitudes  tha t guaran tee  the 
necessary p re c ip ita tion , e.g. in G e r
m any, the  B la ck  F o res t and Harz 
m ountains.

M any of these re la tive ly  rare b io topes 
are now in danger. M ost high m oors

d ischa rge  w ate r in to  low er-ly ing  land, 
w here th is  process is frequ en tly  in ten 
sified by d ra inage  and soil im p rovem en t 
m easures. This can have adverse effects 
on the m oo rlands  up above and cause 
them  to  d ry  up.

Pools and springs as w et biotopes

A rc tic  and sub arc tic  m e lt-w a te r pools in 
pe rm a fros t reg ions are fu rth e r exam ples 
of sm all bod ies of w a te r resu lting  from  
p rec ip ita tion . They are sho rt-lived , re 
g u la r ly  o c c u rr in g  p h e n o m e n a . As a 
resu lt of the im p e rm ea b ility  of the pe r
m afrost, m elted snow  ga the rs  in ho llow s 
in the g round  in the fo rm  of sha llow  pools 
and does not d ry  up again until the 
late sum m er. Because of the sha llow 
ness of these pools, the  w ate r w arm s 
up cons ide rab ly  from  the spring  onw ards 
and thus fo rm s  a favo u rab le  m edium  
fo r rap id  b io log ica l deve lopm ent. The 
huge m osqu ito  popu la tion  of Lapland 
and c lim a tic a lly  s im ila r  re g io n s  o f 
N o rth e rn  A s ia  and N o rth  A m e ric a  is 
du e  to  the  e x is te n ce  o f such  poo ls , 
in w h ich young m osqu itoes hatch ou t re l
a tive ly qu ick ly .

S ha llow  pools in low -ly ing  rive rs ide  
w ood lands o ffe r equa lly  favou rab le  con 
d itions  fo r the deve lopm en t of young 
m osquitoes. They are filled  w ith w ater 
by the pe riod ic  ove rflow ing  of the main 
rive r and do not d ry  up until the g ro u n d 
w ater level has fa llen  substantia lly , 
m ain ly  as a resu lt of évapo transp ira tion  
from  the low -ly ing  w ood land  vegetation. 
C onsequently , the ir life  is usually long 
enough fo r the com p le te  deve lopm en t of 
young m osquitoes. The nu m be r of m os
q u ito  b re e d in g -g ro u n d s  can va ry  
g re a tly  fro m  yea r to  yea r d e p e n d in g  
on the  extent to  w h ich the m ain river 
overflow s.

B io log ists  have m ade a c lose s tudy of 
th is  phenom enon in the  U pper Rhine 
Valley because of the constan t dem ands 
from  res idents fo r e ffec tive  action to 
com b a t the “ m osqu ito  scou rge ” . V arious 
techn iques have been p roposed  fo r th is, 
such as the use of insectic ides designed , 
in theory, to k ill m osqu itoes  only, the 
spread ing  of fa tty  substances on the 
surface of the b reed ing  waters, or the 
spray ing of a w ide area w ith  bacte ria  
tha t are lethal to young m osqu itoes. The 
m osqu ito  popu la tion  w ou ld  not be s ig 
n ifican tly  reduced unless such m easures 
were ca rried  out over a w ide area. But 
the possib le  eco log ica l consequences 
canno t be eva luated accu ra te ly  enough 
to  ju s tify  the ir im m ed ia te  in troduc tion , 
espec ia lly  as the  econom y and deve l
opm en t of the U pper Rhine Valley are 
not su ffe ring  any lasting dam age from  
m osqu ito  in festation . The m osqu itoes  of 
the U pper Rhine Valley do not transm it 
m alaria .

In sp rings, i.e. places w here  g ro u n d 
w ate r em erges from  the earth , w a te r 
and land com e in to c lose con tact in a 
con fined  space. A usually slow  cu rre n t 
and a w ate r tem pe ra tu re  tha t rem a ins 
constan t th rou gh ou t the year are the 
cha rac te ris tic  fea tu res of th is  b io tope. 
Land an im a ls occu r here toge the r w ith 
surface and g ro un dw a te r an im als. S pe 
cies occu rrin g  on ly  in co ld  water, w h ich 
were very com m on in Europe in the  Ice 
Age, are now con fined  to  sp ring s  be 
cause of the w a te r tem pe ra tu re s  o b 
ta in ing  there.

The nu m ber of na tural sp ring s  in p o p 
ulated areas has decreased s tead ily  
because m any springs have been ta p 
ped and d iv e rte d  to  p ro v id e  w a te r 
supp lies.

Riverside habitats  
in the U pper Rhine Valley

The U ppe r Rhine is a pa rticu la rly  good 
illu s tra tio n  of the  fac t th a t the  p ro te c 
tion  o f wet b io topes is c lose ly  bound up 
w ith the  p rob lem  o f the  conserva tion  of 
na tura l landscapes in genera l. Land 
im p rovem e n t in rive r valleys is co n 
cerned w ith the op p o rtu n itie s  fo r a g ri
cu ltu ra l use o ffe red by irr iga tio n  and the 
rem oval of the dangers  to  hum an se ttle 
m ent from  flood ing . Such concerns also 
underlay  the eng inee ring  w ork carried  
out at the beg inn ing of the  19th cen 
tu ry  to  stra igh ten  the cou rse  of the U pper 
Rhine. A t the tim e, the w aters o f the Rhine 
flow ed slow ly th ro u g h o u t the en tire  
floo dp la in  in num erous branches and in 
w ide m eanders tha t frequ en tly  changed 
th e ir position . A longs ide  the  system  of 
flow ing  water, m any poo ls o f stagnant 
w a te r fo rm ed  in the channe ls  abandoned 
by the  river. This led to a cons id e rab le  
bu ild -u p  of the g ro un dw a te r flow ing 
down to the Rhine from  the  m ou n ta in 
sides. Everyw here the w ate r level was so 
high tha t even m odera te  high w aters 
caused the rive r to  flood  la rge areas of 
the low -ly ing  land su rro un d in g  it. U nder 
these hyd ro log ica l con d itions  a system  
of zones deve loped in the  floodp la in , 
each zone co rre spo nd ing  to  a position  
re la tive  to the  w ate r level and c o m p ris 
ing certa in  p lan t com m un ities . These 
zones were, beg inn ing  w ith  the  lowest- 
ly ing: aqua tic  vegetation, the rive r-bank, 
rushes, reeds, so ftw ood and hardw ood. 
The p re con d itio n  fo r the  con tinued  ex
istence o f these types o f vegeta tion  is 
regu la r flood ing  of the land in all the 
zones m entioned.

P hytosoc io log ica lly , the so ftw ood zone 
is w h ite  w illow  w ood land  and the  ha rd 
w ood zone oak, elm  and w h ite  pop la r 
w ood land . The la tte r accom pan ies all 
E urope ’s la rge rive rs and is the  m ost 
com p le x  w ood land  com m u n ity  in the 
low -ly ing  areas o f the U pper Rhine Valley, 
w ith  at least 140 species, and o ften m ore.
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of them  break and clog the w ater w ith 
the rem ains. Large quan tities  of f ila 
m en tous green algae have recently  a p 
peared in the reed-covered  areas, im 
ped ing  the flow  and aera tion  of the water 
and lead ing to severe oxygen loss and 
anae rob ic  reduction  phenom ena in the 
sed im en t a round the shores, and hence 
to  the  fo rm a tio n  of sap rope l and hyd ro 
gen su lph ide . Under these cond itions  
the  reeds die  and the ir s tocks  are not 
renew ed. C on tro lled  cu tting  of reeds in 
the  b io tope  p rov ides be tte r spa tia l co n 
d itio n s  fo r the ir grow th. M any nature 
conse rva tion is ts  oppose  th is  practice, 
however, on the g ro un ds  tha t it is ha rm 
fu l to  b ird  life. As the exam p le  shows, 
the  causes of dam age to  w etlands, in

Anas platyrhynchos th is  case d ischa rges of w aste -w a te r over
(Photo G. Lacoumette) a w ide  ca tchm ent area, o ften lie far o u t

s ide  the ir im m ed ia te  env ironm en t.

It is ex trem e ly  va riab le  as the vegetation 
responds to the  s ligh tes t eco log ica l 
changes. The fie ld  elm , ash, com m on 
oak and w h ite  pop la r p redom ina te  in the 
canopy. V arious o th e r species fo rm  the 
understo rey. As a rule, the shrub  layer 
is h igh ly deve loped too, and creepers  
are a cha rac te ris tic  fea tu re  o f the 
vegetation.

The pu rpose  of the  eng ineering  w ork 
carried  out d u rin g  the 19th cen tu ry  was 
to s tra igh ten  the  cou rse  o f the  Rhine 
by cu tting  off the  branches and m ean
ders. This m eant tha t the rive r was m ade 
sho rte r and tha t its g ra d ien t and rate of 
flow  w ere increased. As a resu lt, it carved 
out a deeper bed and the frequ en t de 
structive  flo o d s  were la rge ly s topped . 
As tim e w ent on, the  deepen ing caused 
by the  th rus t o f the  fas te r-flow ing  Rhine 
w ent fa rthe r than had been in tended.

C ons iderab ly  low er g ro undw a te r levels 
in the low -ly ing  areas bo rde ring  the 
rive r w ere  the  consequence. F looding 
se ldom  occu rs  now and w ate r levels 
in the branches still connected to 
the main . rive r have d ro pp ed . M any 
branches tha t have been cu t o ff from  
the main rive r d ry  up fo r long pe riods 
of the year and are no longer com p le te ly  
filled  even w hen the  m ain rive r is in flood.

The luxu riance  and richness in species 
of the rive rs ide  w ood lands  are cha ng 
ing because o f the reduced flood ing .

F urther eng inee ring  p ro jects , such as 
the bu ild ing  of the  G rand Canal d ’AI- 
sace a longs ide  the  sou thern  U pper Rhine 
or the  use of w e irs  to  p reven t fu rth e r 
deepen ing o f the  rive r bed, com b ined  
w ith  the con s tru c tion  of very high, f lo o d - 
p ro o f dam s, have m ade the  con tinued  
exis tence o f the  o rig ina l rive rs ide  w e t
lands even m ore uncerta in .

W etlands under the influence  
of eutrophication

M any w etlands are a lso th rea tened today 
by rap id  eu tro ph ica tio n  of the  water, 
i.e. excessive p ropaga tion  of aquatic 
p lan ts due to  increased concen tra tions  
of p lant nu trien ts, espec ia lly  phosphates, 
in the  water. D om estic w aste -w ate r co n 
ta ins these substances in concen tra tions  
of abou t 10 mg p h o sp h o ro u s /l, rough ly 
a thousand tim es the concen tra tions 
occu rring  na tura lly  in bod ies of water. 
Norm al sewage trea tm e n t is insu ffic ien t 
to  rem ove ph osp ho ro us  from  w aste
water. Specia l techn iques  are requ ired . 
So fa r they have on ly  been used in a 
few  areas, spec ifica lly  fo r the pro tection  
of lakes. The ha rm fu l effects of e u tro 
ph ica tion  are not con fined  to the open 
w aters o f the lake and the  phy top lank ton  
found  there , but extend to  the w etlands 
on the lake ’s shores. A very tho rough  
study of the changes due to e u tro p h i
ca tion  has been m ade on Lake C on
stance th rou gh  regu la r m app ing of the 
vegeta tion  around its shores. In the 
last 20 years, du rin g  w h ich  tim e  phos
phorous con cen tra tion s  in the  lake have 
risen from  10 to 80 m g /m 3, s trik in g  
changes have occu rred  in the species 
m aking up the flo ra  of the lake ’s 
shores.

E utroph ica tion  has pa rticu la rly  harm fu l 
e ffects on the reeds of Lake C onstance. 
Reeds cover la rge areas of the lake part 
o f the  Untersee and a re  a hom e and 
breed ing p lace fo r m any species of 
w aterfow l. O ver the  past few  years these 
reeds have been dec lin ing  at an inc reas
ing ly fast rate. Because o f the  h igher 
nu trien t concen tra tion  in the  w ater, they 
now grow  m uch m ore  dense ly than be
fore, but w ith w eaker stem s, so tha t many

W etlands are threatened

W etlands are pa rticu la rly  th rea tened  in 
dense ly popu la ted  areas w here  hum an 
activ ity  is intense. The s ig n ifica n t de 
ve lopm ents  as far as w e tlands in the 
N eckar reg ion are concerned  have been 
the  com p le te  cana lisa tion  of the  Neckar, 
the  bu ild in g -up  o r a ffo res ta tion  o f many 
wet, m eadow ed valleys and the filling  up 
of sm all bodies of w a te r in o rd e r to 
increase land use.

The cana lisa tion  of the N eckar a lso did 
severe dam age to b ird  life  in th is  area. 
The w h ite  s to rk  popu la tion  on the Neckar 
was destroyed , as w ere  the  com m on 
heron co lon ies som ew hat la te r on. The 
reg ion has a w ho le  series o f flooded  
gravel p its resu lting  from  the excavation 
of gravel fo r the bu ild ing  industry . These 
w ere in itia lly  accepted by w etland spe 
c ies as a lte rna tive  b io topes. U n fo rtu 
nately, m any of these a rtific ia l lakes 
w ere sho rt-lived . O ut o f a to ta l of 
75, 41 have been com p le te ly  and 11 
pa rtly  filled  in. Because of the various 
uses to w h ich they are put, such as ang l
ing and o ther recrea tiona l activities, 
the few  tha t rem ain are usua lly  unsu itab le  
as sanctuaries  fo r endangered  p lant and 
an im a l species.

The exam ples g iven show  how d ifficu lt 
it is to preserve wet b io topes and 
b iocenoses in the ir na tura l state. P ro tec
tive  m easures usually have to extend 
fa rth e r a fie ld than the actual sites of 
these eco log ica l units. In particu la r, 
any in te rfe rence  w ith  the w ate r budget 
of the  im m ed ia te  and less im m ed ia te  
en v ironm en t can have ha rm fu l effects. 
S im p ly  dec la ring  a w etland a pro tected 
area is o ften not enough to  preserve 
it. The dem ands placed on the  land by 
hum an activ ities (increased popu la tion  
density , land use etc.) a re  such that 
w e tlands are am ong the  e a rth ’s m ost 
endangered  ecosystem s and som e o f the 
m ost d iff ic u lt to  preserve. W. S.

ing as inc iden ts  happen below, the re  is 
the constan t com ing  and go ing of adu lts  
b ring ing  food to the ir young, all against 
the ba ckg ro und  of a dark blue heaving 
sea. A few  b irds, like  the gu lls  and fu lm ar, 
no tice  the in trude r, bu t m ost of the fran tic  
ac tiv ity  goes on regard less, a sou rce  of 
w onder to the  casual observe r and of 
frus tra tio n  to  the  o rn itho log is t a tte m p t
ing a census.

By a happy co inc idence  the  m ost p ro 
ductive  fish ing w aters in Europe occu r 
c lose to  the rocky coasts of B rittany, 
Ire land, no rth -w est B rita in , Iceland and 
Norway, so the b ird  life is well p laced in 
te rm s of food and nesting sites. The 
no rthern  coasts are sub jec t to few  re c re 
ational pressures and now tha t hum an 
consum p tion  of the b irds  has all but 
ceased, there  are few im pacts on the 
c liff-ne s ting  species by man, excep t 
the d ire c t com pe tition  fo r the  fish they 
eat and m arine  po llu tion . For th is  reason 
these b irds  rem ain a lm ost as num erous 
as they were in the past, and som e, 
like the  gannet and fu lm a r, have ac
tua lly  increased.

(Photo G. Lacoumette)

R o g e r G o o d w illie

Cliffs  occu r w here  high land m eets 
the sea: tha t m uch is obv ious to 
everyone. But the type of c liff d e 

pends on the rock from  w hich it is made. 
As waves pound the base of a c liff they 
cut out a notch o r cave. If the m ateria l 
above is soft, it canno t stay the re  w ith 
out founda tion , and it c rum b les  in to a 
s lop ing  pro file , s tab le  on ly until s to rm s 
again unde rcu t the base. C liffs like  this, 
o f shale, sand o r g lac ia l d rift, can retreat 
one m etre  a year and o ffe r few  niches to 
w ild life  because of the ir ins tab ility . By 
con trast, a rock such as cha lk, sandstone 
or basalt has the s treng th  to m ainta in  a 
vertica l surface. The resu lting  c liffs  are 
an essentia l pa rt of the scenery of Europe 
from  the M ed ite rranean to the coasts of 
Ire land, B rita in  and Norway.

W ild life  sites

W ild life , as well as scenery, respond to 
the local geology. If a c liff is b u ilt o f layers 
of sed im enta ry  rock like  the C liffs  of 
M oher in Ire land, o r the O rkney Islands, 
the re  are a m u ltitude  of nesting ledges 
fo r  seab irds such as gu illem o ts  and 
razo rb ills . K ittiw akes like  an overhang ing 
site o r cave, black gu illem o ts  the fa llen 
bo u lde rs  at the  c liff base, and the  la rgest 
species such as co rm o ran ts  and gan- 
nets, as well as the gulls, p re fe r w ide 
ledges or c liff tops. S eab ird  “ c itie s ” are 
one o f the  m ost im press ive  s igh ts tha t 
na ture  can offer. There is co lou r and 
m ovem ent everyw here, b irds  are g lid ing  
and w hee ling on the updraugh ts , the ir 
ca lls  echoing from  every rock and surg -

Cliffs in the M ed iterranean

C liffs  in the M ed ite rranean are m uch 
m ore  frequen ted  by sm all boats fo r f is h 
ing o r p leasure, and the few  species 
tha t choose th is  habita t, such as Au- 
dou in 's  gu ll and E leonora ’s fa lcon 
are very vu lne rab le  un less they are 
nocturna l.

The M ed ite rranean c liffs  have a great 
im portance  fo r p lan t life, however, that 
has been denied to m ore  no rthern  re 
g ions by the Ice Age. A t the m axim um  
extent of the ice, E urope ’s flo ra  was co n 
cen tra ted in the south w here  iso la tion 
and evo lu tion  over thousands of years 
crea ted num erous new species, un ique 
and endem ic to sm all areas. So jo in ing  
the m aquis  vegetation on p re c ip itous  
coasts we som etim es find  a sw arm  of 
endem ic  plants, especia lly  on the  Greek 
islands, in Spa in and in Italy. R. G.



Dunes

P a t D o o d y Stages of form ation

W treeA f-v t iB A s s

Ammophila arenaria (Drawing NCC)

Sand dunes deve lop in the  coastal 
areas o f w estern Europe w here  
the re  is a bu ild -u p  of sand, blown 

in land from  an in te rtida l sand fla t w h ich 
d ries  out at low  tide . Ins tab ility  o f the 
sand and the ex trem e d ro ug h t in the 
early stages of deve lopm ent crea te  con 
d itions  w h ich  few  species can to le ra te . 
D espite this, spec ia lis t p lan ts such as 
A gro pyro n  ju n c e ifo rm e  are im p o rtan t 
in in itia ting  accre tion  at the top  of the 
shore.

Behind th is  Elym us a rena rius  and A m 
m ophila  a rena ria  are the main dune 
bu ilde rs  around  m uch o f the A tlan tic  
coast. The last species grow s best when 
repea ted ly  covered by sand and can 
survive accre tion  rates of 80-100 cm 
per annum , fo rm in g  dunes up to 30- 
40 m etres high w h ich  m ay s tre tch  
several k ilom e tres  in land.

These dune  ridges vary enorm ously  in 
size and shape, depend ing  on the vo 
lum e of sand supp ly , w ind streng th , 
d irec tion  and du ra tion  and the p ro file  
of the shore. A d jace n t land fo rm s in c lu d 
ing ba rrie r is lands and sh ing le  bars fa c il
ita te depos ition , and crea te  a series of 
trans itions  to o ther hab ita ts  inc lud ing  
saltm arshes.

A lthough there  is som e geograph ica l 
va ria tion  in the fo red un e  com m unities , 
it is in the  m ore  stab le , o lde r dune  la nd 
scapes tha t the d ive rs ity  of p lan t and 
an im al life  is m ost fu lly  expressed. On 
ca lcareous (shell sand) dunes a suc
cession of com m u n itie s  deve lops on the 
“ d ry ”  ridges and “ w e t” ho llows. These 
are rich in p lan t species w h ich re flect 
the prevailing ed aph ic  and c lim a tic  con 
ditions. N orthern  dunes can inc lude  e le
m ents of a s u b -a rc tic  flora , such as 
Dryas octopeta la . O ver m uch of the rest 
o f Europe the vegeta tion  has m any spe 
cies cha rac te ris tic  of in land cha lk and 
lim estone  grass lands. The w ette r areas 
are pa rticu la rly  rich  in rare plants, 
inc lud ing  m any orch ids.

On acid (s ilica sand) dunes a heathland 
typ ica lly  deve lops w ith  species such 
as C alluna vulgaris, E m pe trum  n ig rum  
and Erica spp. Th is is m ost frequen tly  
found  in north  w estern areas. Succession 
to  heathland vegeta tion  m ay also occu r 
on very old ca lca reous  dunes w here  
leaching has resu lted  in “ a c id ifica tio n ” 
o f the soil surface.

The fina l stage o f succession is from  
scrub  to w ood land . Th is m ay inc lude  
b irch  and oak in the  N etherlands, oak 
and pine fo res t in F rance and ju n ip e r 
in the M ed ite rranean.

Plants and anim als

The richness of an im al life  on dunes 
m irro rs  tha t of the p lant life. Som e spe 
c ies are dependent on the specia lised 
dune  plants, w h ils t popu la tions  of many 
m ore  are restric ted  to th is  hab ita t be
cause of the des truc tion  of w ild  p laces 
elsewhere. Invertebra tes, no tab ly  b u tte r
flies, m oths, bees and w asps, are well 
rep resented . A m ongst the  o ther an i
mals, several rep tiles  and am ph ib ians  
have the ir m ost im p o rtan t popu la tions 
in dunes. In G reat B rita in  these include, 
notab ly, the na tte rjack  toad. B ird species 
use dune  scrub  fo r nesting, feeding 
and resting w h ile  on m ig ra tion . In a d d i
tion  m any m am m als are found the re  
and in no rthern  France w ild  boar live 
in the dune  forest.

A lthough  in the past la rge am ounts of 
sed im ent have been ava ilab le  fo r dune 
bu ild ing , today active accre tion  occurs 
on on ly  a lim ited  num be r of sites. M any 
dunes are foss ilised  and som e are e ro d 
ing on a w ide fro n t ow ing to m ajor 
changes in sed im ent patte rns. A ga inst 
th is  backg round , the increas ing  recrea 
tion a l use o f dunes, deve lopm en t fo r 
housing and industry, w a te r abstraction  
and changes in m anagem ent have re 
su lted  in la rge-sca le  de s tru c tion  of th is 
va luab le  w ild life  habitat.

The preven tion  of fu rth e r encroachm en t 
on to  the dunes th rough  indus tria l and 
housing deve lopm en t and a ffo resta tion  
is essentia l if the rem a in ing  im portan t 
s ites are to survive. C on tro lled  use fo r 
recrea tion  is possib le , but needs to take 
accoun t of the  inhe ren t in s ta b ility  of the 
system s. In those areas w here  trad itiona l 
m anagem ent practices, such as grazing, 
have he lped crea te  im p o rta n t w ild life  
areas the ir con tinued  sym pa the tic  tre a t
m ent is requ ired.

Finally, if sand dunes a re  to con tinue  
to  p rov ide  im p o rtan t areas fo r the study 
and en joym ent of w ild life , to  fu lfil rec rea 
tiona l and ag ricu ltu ra l needs and to pe r
fo rm  the ir sea defences func tion , then 
a concerted  E uropean p ro g ra m m e of 
p ro tec tion  and m anagem ent is essentia l.

P. D.

Exploitation 
or over-exploitation?

H a n s  S k o tte  M d lle r  ^ ^ \ ver m ost of Europe w ater edgesI l a r e  today im p o rtan t p laces w here 
natural resources of fish, b irds  and 

m am m als, dependen t on the  wetlands, 
are exp lo ited  by man, e ither th rough  
fish ing o r hunting. This has in som e areas 
y ie lded  a substantia l sup p ly  of food. 
However, today the  recrea tiona l aspects 
o f fish ing  and especia lly  hunting  are 
genera lly  m uch m ore  s ig n ifica n t than 
the d ie ta ry  supp ly  p ro v id ed  by these 
activ ities. A deba teab le  question  is 
w hether the “ ha rvest” of the d iffe ren t 
an im al popu la tions  th rou gh  hunting and 
fish ing is reasonable, o r w hethe r it 
d irec tly  o r in d ire c tly  causes an ove r
exp lo ita tion  of the popu la tions.

The problem

There are of cou rse  no s im p le  answers, 
though m ost peop le  w ill agree tha t ove r
exp lo ita tion  takes place if the hunting 
o r fish ing  has a m agn itude  o r fo rm  w hich

(Biofoto S. Agger)

resu lts in the dec line  o f na tura lly  o c 
cu rring  popu la tions, w h ich  preven ts 
these from  re-establishing themselves at 
na tura l se lf-susta in ing  levels, or w h ich 
changes the ir behaviour rad ica lly . In 
m any European coun tries  o v e r-e x p lo i
ta tion has led o r con tribu te d  to the 
dec line  and even ex tinc tion  of p o p 
u lations, and in som e cases species, 
fo r exam ple  the  otter, the  beaver, egrets, 
pe licans, o ther w a te rfow l and also the 
sturgeon . P articu la rly  in the last two 
decades, governm ents  and au thorities  
have taken conserva tion  m easures in 
o rd e r to  regu la te  the exp lo ita tion  of the 
popu la tions. S om etim es these have 
been successfu l, but in o the r cases they 
have com e too  la te o r the ir poss ib le  
e ffects have been b lu rred  by negative 
in fluences of o the r a n th ropogen ic  fac to rs  
(i.e. hab ita t destruc tion , po llu tion  and 
d is tu rbance). The pos itive  e ffects o f co n 
serva tion  m easures in som e coun tries , 
espec ia lly  fo r m ig ra to ry  species, have 
been reduced by the lack of co-ordination 
in o ther cou n trie s  hosting the  sam e p o p 
u la tions. In these cases the need fo r 
in te rn a tio n a l c o -o p e ra tio n  and c o 
o rd in a tion  is obv ious and too ls  fo r such 
co -o pe ra tion  now exist, such as the 
C ounc il of Europe C onvention on the 
Conservation  of European W ild life  and 
Natural H abita ts (the Berne C onvention).

Hunting

Lake shores, rive r banks, m arshes and 
bogs and o ther pe rm anent o r tem po ra ry  
w etlands are hunting g ro un ds  in m ost 
parts of Europe. The gam e here is p r i
m arily  w a te rfow l, i.e. geese, du cks  and 
coo ts and in som e coun tries  a lso w aders 
and gu lls . A qua tic  m am m als are today  of 
lesser im portance , but seals, o tte rs  and 
E uropean m ink were fo rm e rly  hunted 
and trapp ed  in tensively. Today they are 
to ta lly  p ro tected  in m ost o f the coun tries  
w here they occur.

The In te rna tiona l W aterfow l Research 
Bureau has du ring  the last 20 years p ro 
v ided m uch da ta  on the sizes o f the  d if
fe ren t European w a te rfow l popu la tions, 
on im p o rtan t sites fo r resting and b re e d 
ing as well as in fo rm a tion  conce rn ing  
the  h u n tin g  seasons, m e th o d s  and 
nu m be r of w a te rfow l hun te rs  in Europe 
and o ther parts  of the  w orld .

M ost o f the exp lo ited  species are m i
g ra to ry  b irds. As a consequence  the 
p ro tec tion  and m anagem ent of these 
popu la tions  is a m atter of in te rna tiona l 
po licy, a fac t w h ich is a lso recogn ised 
and stressed in the Berne C onvention , 
w here a separa te  chap te r g ives specia l 
p rov is ions fo r m ig ra to ry  species.

It is ca lcu la ted  tha t w ith in  Europe 40- 
45 % of the  autum n popu la tions  of all 
duck species are sho t each au tum n and 
w in ter, whereas in North A m erica  the



figu re  is less than 20 %. Thus the re  is 
c learly  a need fo r action w h ich in 
Europe cou ld  co n trib u te  to a reduction  
in the p ressure  on these species wh ich 
are too in tens ive ly  hunted. In itia tives 
are espec ia lly  needed in France and 
Italy.

O ther negative factors

The need fo r conserva tion  m easures 
shou ld  a lso be cons idered  in re la tion 
to a num be r of na tura l and an th ro 
pogen ic fac to rs  which now con trib u te  
to the d e te rio ra tion  of liv ing con d itions  
and p o s s ib ilit ie s  o f he a lth y  and se lf-  
susta in ing w ate rfow l popu la tions. M any 
w a te r’s edge species are serious ly  hit 
by hab ita t de s tru c tion  due to dra inage, 
land rec lam ation , changes in trad ition a l 
fa rm ing  p ractices, eu troph ica tion  of 
lakes and sha llow  coastal waters, oil 
po llu tion  and in troduced  species (i.e. 
the A m erican  m ink), as well as increased 
d is tu rba nce  by tou rism  and new recrea 
tional ac tiv ities such as w ind -su rfing , 
w h ich scares the  b irds  away from  o th e r
w ise su itab le  loca lities.

A part from  these aspects, it m ust also 
be stressed tha t hunted b irds  becom e 
shy. This is an in d ire c t and negative 
e ffect of hunting  w h ich is especia lly  
im p o rtan t in the  m ore  densely popu la ted 
countries  w here  the b irds  are thus 
fo rced to keep m a in ly  inside reserves 
w ith s tric t regu la tions  on hunting  and 
pub lic  tra ffic .

A no ther nega tive  e ffect of hunting  is the 
fac t tha t q u ite  a la rge num ber o f b irds  
are w ounded and c rip p le d  w ithou t being 
k illed  and re trieved . Thus, in European 
popu la tions  of geese and la rge r duck 
species, 25-30 % are carry ing  pe lle ts 
in the ir body tissue due to shots (and 
even up to 34 % in rare species such 
as the Bew ick swan, which is to ta lly  
p ro tected  w ith in  its w ho le  range).

However, the re  are also som e positive 
aspects: in m any places the in te rest 
in having hunting  g ro un ds  is an im p o r
tan t im petus  fo r landow ners to  preserve 
and m anage, and in som e cases even 
to crea te  o r re -estab lish , w e tland hab
itats. F u rthe rm ore  hunting has im p o rtan t 
recrea tiona l aspects and prov ides pos
s ib ilities  fo r c lose r con tact w ith the 
natural env ironm en t.

It should a lso be m entioned tha t in 
at least one species, the m alla rd , m any 
ind iv idua ls  are in troduced  in to  na ture 
by hunters; on a European scale it is 
estim ated to be 1/2-1 m illion  b irds  an
nually.

Fishing

T hrough m illen ia  m an has ob ta ined  a 
s ign ifican t sup p ly  of food by fish ing  in 
w ate rcourses, lakes and sha llow  coastal

waters. This is still the  case in som e parts 
of Europe, but genera lly  speaking th is 
aspect is today less im portan t, espe
c ia lly  when you con s id e r freshw ater 
fish ing . Th is is due to  several reasons:

— la rge quan tities  of the m ost a ttrac tive  
freshw ater fish  (trou t, carp , etc.) are now 
a rtific ia lly  bred and m anaged in f is h 
ponds;

— o ff-sho re  fish ing  has been e ffec
tively developed;

— du ring  the last 100-150 years e n o r
m ous areas o f the freshw ater fish  hab
itats have been des troyed  o r degraded 
by m anagem ent o f w a te rcou rses, p o llu 
tion  by chem ica ls  and eu tro ph ica tio n

by fe rtilise rs  o r ac id ifica tion  due to acid 
p re c ip ita tion  in m any lakes. F u rthe r
m ore, the bu ild ing  of locks and weirs 
on the  w ate rcou rses destroys the poss i
b ilities  fo r m any m ig ra ting  fish to reach 
the ir spaw n ing g rounds.

However, the re  has s im u ltaneous ly  been 
an upsurge in the in te rest in fish ing 
as a le isu re -tim e  activ ity  and today ang l
ing is one o f the  m ost po pu la r ou tdoo r 
activ ities, which from  a recrea tiona l 
po in t of v iew  is very im p o rtan t fo r m illions 
of Europeans. A ng ling  is the m ost w ide 
spread , but fish -tra p s  are a lso used 
fo r  re c re a tio n a l f is h in g  in m any lo 
ca lities.

C om pared  to the im pact of hunting on 
popu la tions  of m am m als  and b irds, the 
d irec t effects o f in land fish ing  rare ly 
have such a cha rac te r tha t the  fish p o p u 
la tions are o ve r-exp lo ited  and destroyed. 
Here, habita t de s tru c tion  is m ore im 
portant.

However, it has in m any cases been 
necessary to have legal provis ions, 
w h ich  cou ld regu la te  the  m ethods and 
in tensity  of fish ing , fo r exam p le  by m eans 
o f c losed seasons, ru les fo r  fish ing gear 
and m in im um  sizes fo r lega lly  caugh t 
fish. In the re p o rt “ T hrea tened fre s h 
w ate r fishes of E urope" issued by the 
C ounc il of Europe in 1980 the need fo r 
such m easures is also po in ted  ou t fo r 
a num ber of European fish  species,
i.e. the stu rgeon  (A c ip e n se r s turio ), 
sa lm on (Salm o salar), D anube sa lm on 
(H ucho hucho), cha rr (S alve linus a tp i- 
nus), wels (S ilu rus g lan is), p ikeperch  
(Luc ioperca  lu c iope rca ) and flou nd e r 
(P la tich tys flesus).

M ore a tten tion should a lso be paid to 
the effect of in exped ien t fish ing , fo r 
exam ple  w ith nets and tra p s  in places 
w here they o b s tru c t the  passage of 
sa lm on and o the r m ig ra ting  fish  using 
sp a w n in g  g ro u n d s  fa r  up  the  w a te r
courses.

H abita t conserva tion  and im p rovem en t 
of the fish env ironm en t shou ld  be given 
h ighest p rio rity  and in te rna tiona l co 
ope ra tion  shou ld  be s treng thened in 
o rd e r to solve com m on p ro b lem s such 

(Adi / Biofoto) as w ater po llu tion , fo r ins tance due to 
ac id ifica tion . In th is  con tex t it is also 
recom m ended tha t fish be inc luded  in 
the Berne C onvention , w h ich  today on ly 
covers the o ther ve rteb ra tes  (m am m als, 
b irds, rep tiles  and am ph ib ians) and 
plants. However, m any European fish 
popu la tions  need the p ro te c tion  which 
cou ld  be p rov ided  by the  C onvention 
as m uch the o ther g ro up s  of an im als.

This trend  has m any positive aspects: 
the anglers and the ir associa tions are 
often very active in com bating  po llu tion , 
a rgu ing fo r be tte r w ater qua lity  and fig h t
ing against de s tru c tion  of the aqua tic  
env ironm ents. A no the r positive fac to r is 
that anglers in m any places are re s to ck 
ing dep le ted  fish popu la tions. From  an 
eco log ica l po in t of view, res tock ing  and 
in tro du c tion  of fish shou ld  be c o n s id e r
ed care fu lly  be fore  they are carried  out, 
especia lly  when no n -ind igenous fishes 
are concerned. O therw ise  na tu ra lly  o c 
curring  popu la tions  and local en v iro n 
m ents m ight be nega tive ly  in fluenced 
with dam age to the ind igenous fish and 
underw ater vegetation.

S alt m arshes

Find ing a reasonab le  ba lance between 
exp lo ita tion  and ove r-exp lo ita tion  is also 
re levant fo r certa in  habita ts of the w a te r’s 
edge, fo r  exam ple  the salt m arshes. 
Scatte red along the coastline  of Europe 
from  the Evros de lta  in G reece to  the 
Baie du M on t-S t-M iche l in F rance and 
to the north in the B altic  Sea are s tre tch 
es of low -ly ing  m arshes dom ina ted  by 
cha rac te ris tic  vegeta tion  of ha loph ilic  
p lan ts w h ich  to le ra te  the  seaw ater’s 
salt con tent. These sites have fo r 
cen tu ries  been extensive ly  used fo r 
ag ricu ltu re , espec ia lly  fo r cattle  and 
sheep grazing and fo r hay p roduc tion . 
This u tilisa tion  has very o ften created 
op tim a l con d itions  fo r a va rie ty  of b re ed 
ing and re s tin g  w a te rfo w l, and the  
m arshes and m eadow s fu rth e rm o re  
she lte r m any ra re  p lan ts and insects.

These areas are a lso very often of high 
scen ic beauty p rov id ing  sm oo th  green 
trans itions  between the sea and the 
h in terland .

M any salt m arshes have, however, in 
recent years been destroyed  by land 
rec lam ation  and been deve loped fo r 
u rban isa tion , in du s tria lisa tion  o r in 
tensive ag ricu ltu ra l purposes. Recent 
analyses from  the study on European 
salt m arshes and salt s teppes p e r
fo rm ed  on the in itia tive  o f the  C ounc il 
of Europe revealed tha t 20-40 % of 
the sa lt m arsh area in Scand inavia , 
G erm any, the N etherlands, w estern 
France, G reat B rita in , Portugal and 
Italy are th rea tened  by rec lam ation . 
The to ta l area of salt m arsh in Europe 
covers on ly ap p ro x im a te ly  3,200 km 2 
d is tr ibu te d  over 519 reg is te red  sites.

Less than ha lf of the salt m arsh area 
is p ro tec ted  by the  na ture conserva tion  
laws and e ffo rts  to preserve th is ha b 
itat a re  needed. A t least one country , 
Denm ark, has in troduced  a genera l 
ru le a ffo rd ing  na ture  p ro tec tion  to all 
salt m arshes of m ore than 3 hectares. 
B ut even if such  ru les  cam e in to  
fo rc e  in o th e r c o u n tr ie s  th e re  w o u ld  
still be m anagem ent p rob lem s, w h ich  
should be solved in o rd e r to preserve 
the habita t. The m ain p rob lem  here is 
to m a in ta in  its trad ition a l, extensive 
ag ricu ltu ra l use. If th is  exp lo ita tion  
ceases, the salt m arshes w ill rap id ly  
change in to  reed sw am ps and shrubs, 
wh ich are con s ide rab ly  less a ttrac tive  
to m any w ild fow l. The m a in tenance  of 
the salt m arshes by grazing and hay- 
cu tting , pe rhaps th rough  subsid ies, may 
soon be an im p o rtan t task fo r con se r
vation bod ies all over Europe. H. S. M.
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The effects

The a ll-em b rac ing  and to ta l de fence 
and c o n s e rv a tio n  o f n a tu ra l re 
sources shou ld  be pa rt and parce l 

of our everyday life. In th is  sector, too, 
the laws shou ld  g ive fo rm a l exp ression 
to  s tandards  a lready deep ly roo ted in 
ou r conv ic tions  and types of behaviour, 
w h ils t genera l and spec ific  s tandards, 
both rigo rous  and flex ib le , adop ted by 
local, na tional and in te rna tiona l au tho r
ities shou ld  be ad jus ted  to spec ific  needs 
in d iffe re n t p laces and at d iffe re n t 
tim es.

N ature form s a whole

However p ra isew orthy  a cam pa ign  fo r 
the de fence of one natura l system  or 
ano the r m ay be, it is not the  rig h t 
approach , s ince a s tudy of the  facts of 
nature teaches us tha t eve ry th ing is 
in te rre la ted  and tha t ou r own d iv is ions 
are based so le ly  on conven tions o r ex
pedients w h ich  we adop t in o rd e r to 
h igh ligh t iso la ted aspects o f the s itua tion  
around us.

But the m ain reason tha t p ro m p ts  us 
to face up p iecem eal to the overa ll p ro 
blem  of conserva tion  is the need to m ake 
a lis t of areas m ost exposed to  harm ,

of tourism
in re la tion  to the u rgency o f the  in te r
ven tions o r p recau tions, as an in s tru 
m ent w ith  w h ich to m ake the au thorities 
and the ind iv idua l c itizen alive to  the 
p ro b lem s and pe rsuade them  to  act 
im m edia te ly .

But if th is  pa rtia l approach  is to be w o rth 
while , it is necessary to  iden tify  and con 
stantly bear in m ind the links  connecting  
every s ing le  eco log ica l system  w ith  those 
a round it and w ith the b iosphere  as a 
whole.

As fa r as coasts are concerned  these 
links are im m ed ia te  and obv ious be
cause such areas are the  m eeting place 
between the  sea and the  land and they 
ep itom ize  the need to  p ro tec t both, in 
geograph ica l, te rr ito r ia l and above all 
eco log ica l term s.

A long the coasts we find  concen tra ted  
all the  m ost de lica te  p ro b lem s affecting 
both the land and m arine  environm ent. 
The effects of the m eeting and clash 
between the two system s are bound 
up w ith a m u ltip lic ity  o f in te racting  fac to rs  
such as c lim ate , geog raph ica l s itua tion , 
a ltim etry , the flow  of w a te r from  the h in 
te rland  and, as fa r as the  sea is con 
cerned , the ba thym etric  trend , currents, 
tides, etc.

A lfo n so  A le s s a n d rin i

Transform ation of coasts

H um an settlem ents have been concen
tra ted  along the coasts from  tim e  im 
m em oria l because of the m ore  favo u r
ab le  c lim a tic  cond itions; because the 
m ost extensive and fe rtile  p la ins are 
gene ra lly  to  be found there ; and also 
because of easy com m u n ica tion s  and 
the des ire  to exp lo it fish resources. Over 
the last hundred years to u ris t and sports  
ac tiv ities  have been added to  these tra 
d itiona l m otives.

This has led to the fa r-rea ch ing  tra n s 
fo rm a tio n  of the coasts and, above all, 
the d isappea rance  o r m arked  reduction  
o f na tura l coastal env ironm en ts , such 
as forests, w e tlands and dunes. The 
m ain fac to rs  m aking fo r change have 
been:

— the extension o f res iden tia l and 
in du s tria l settlem ents;

— the deve lopm en t of com m u n ica tion s  
and the associa ted fac ilities  (such as 
a irp o rts  and ports);

— the  extraction  of sand and o ther 
m ateria ls ;

— the  deve lopm en t of in fra s tru c tu res  
and to u ris t activ ities such as ba lneo

the rapy, p leasure  navigation  and un de r
w ate r fish ing .

Further consequences of increasing 
hum an pressure , o ften  due to excessive 
tou rism , are po llu tion , eu troph ica tion , 
w ind and m arine  erosion, and the g ra d 
ual d isappearance  of g roundw a te r.

All these fac to rs  call fo r the adop tion  of 
e ffective  coastal p ro tec tion  system s. The 
fo llow ing  m ay be lis ted am ong the pos
s ib le  courses of action:
— an inven to ry  and study o f coastal 
na tura l resources and landscapes;
— the use of im pact stud ies fo r m a jo r 
trans fo rm a tion  schem es;
— m on ito ring  and the assem bly of 
data to  com ba t po llu tion , eu troph ica tion , 
m arine  and w ind eros ion ;
— m aster p lans fo r coastal areas in 
c lud ing , where possib le , rive r basins 
near coasts;
— the es tab lishm en t of p ro tected  areas 
to safeguard coasta l ecosystem s and 
hab ita ts  w h ich have not yet been se ri
ously harm ed by man;
— the adop tion  o f specia l s tandards 
o r spec ific  res tr ic tio ns  w ith regard  to:
•  the  prov is ion  of new roads and o ther 
com m un ica tion  system s and tra ffic  on 
those a lready ex is ting ;
•  the  ex trac tion  of sand and o ther 
m ateria ls;
•  the p ro tec tion  o f habita ts, vegetation, 
coastal wetlands, etc.;
•  h u n tin g , f is h in g  and u n d e rw a te r 
fish ing ;
•  com m erc ia l navigation  connected 
w ith fish ing  and sport;
— the adop tion  o f s tandards  to  prevent 
and abate  po llu tion  and eu troph ica tion  
along seacoasts and all waterways;
— educa tion  and in fo rm a tion  fo r the 
citizens;
— co -o rd in a tio n  of serv ices opera ting  
a long the coasts.

An invaluable capita l

M any of these incen tives p resuppose  in 
som e coun tries , in c lud ing  Italy, the  a d o p 
tion of m ore rig o rou s  and e ffec tive  legal 
ins trum en ts  than those at ex is ting  p re 
sent. In any case, if it is not en tire ly  
w rong to app roach  the  de fence of coasts 
as a local, iso la ted and random  task, it is 
none the less res tric tive  as com pared  to 
the com prehens ive  view  of de fence 
w hich m ust be fa rs ig h ted  and take into 
cons idera tion  the  two system s which 
m eet along the coastline . That line is not 
un ifo rm ; it m ay be th in  o r th ick , and it 
changes acco rd ing  to the ge om o rpho - 
logica l fea tu res; but it is a lso above all 
the resu lt of all the fo rces and d is tu r
bances w h ich  have the ir po in t of im pact 
there.

T ouris t cen tres w ith th e ir re la ted in fra 
s truc tu re  requ irem en ts  such as roads, 
d ra inage  system s, po rts  and activ ities 
bound up w ith the bu ild ing  in dus try  may 
lead to fa r-reach ing  im ba lances in both 
the  land and m arine  system s.

Indeed it is fa ir to say tha t a lthough the 
de te rio ra tion  of the coasts may be as
c rib e d  to  local causes such as tou rism , 
it is con s ide rab ly  aggravated by ou ts ide  
fac to rs  such as the  po llu tion  o f rivers 
flow ing  in to  the sea, the  de fo resta tion  
of the  m ounta ins, the excavation  of 
m inera ls  from  the seabed and the po llu 
tion  which com es from  the sea itself. 
A ll these are equa lly  se rious and not 
im m ed ia te ly  recogn isab le  causes of 
dam age w hich is not loca lised bu t w id e 
spread  and the re fo re  even m ore  serious.

Just as in the hum an body the heart is 
the  organ w hich su ffe rs  as a resu lt of 
d iseases and o the r ou ts ide  factors, so

the coasts su ffe r from  and re flec t the 
e rro rs  m ade at sea and on land. And 
yet they rem ain a source o f im m ense 
wealth ; even from  the exc lus ive  po in t 
of view  of tou rism , fo r a num ber of 
M ed ite rranean coun tries  they cons titu te  
a p ro du c tive  asset sup e rio r to  any o ther 
natural resource.

But to u ris t assets along the coast depend 
on the  beauty and sa lub rity  o f the coas t
al te rr ito ry  itself. T our op e ra to rs  shou ld  
thus be the e co lo g is t’s m ain  ally; an 
in fo rm a tion  cam paign d irec ted  at tha t 
ca tegory  of pro fess iona ls  w ou ld  p roduce  
exce llen t resu lts in the s trugg le  to secure  
the m ore  e ffec tive  m anagem en t of the 
coastal heritage. Indeed, in o rd e r to c o n 
tinue to  derive  p ro fits  from  tou rism  it is 
necessary to conserve the integrity of sites 
still in th e ir na tura l s tate and resto re  
those w h ich  have been harm ed. The p ro 
tec tion  of the coasts thus becom es a 
p ro du c tive  investm ent in te rm s  of the  
tou ris t econom y.

The tru th  of tha t a ffirm a tion  can easily 
be estab lished in m any is lands, beset by 
indus tria l or in fra s tru c tu re  deve lopm en t 
wh ich fo r tha t very reason have becom e 
go ld m ines fo r the tou ris t industry .

Nowadays the success of tou ris t schemes 
is m easured by the rig ou r w ith w h ich  
natural resources are p ro tected . A p ro 
tec ted  coast becom es exc lus ive  o r rare 
and thus a source of high re tu rns  fo r 
sm all investm ents. The a lliance  between 
nature p ro tec tion  and re trea ts fo r tou ris ts  
is a lready a rea lity  w hich has been u n d e r
stood by the m ost a le rt opera to rs . S ince 
in every coun try  socie ty th in ks  on ly in 
econom ic  te rm s, if we de m on stra te  tha t 
the fa ilu re  to adop t coasta l p ro tec tion  
p rov is ions  resu lts in econom ic  harm , it 
w ill a lso be easier to  ach ieve resu lts  in 
te rm s o f the conserva tion  of natural 
resources.

For instance, in Ita ly the red a lgae w hich 
appear du rin g  the  sum m er season on a 
nu m be r of beaches m ay pe rhaps not 
ho rrify  the  eco log is ts  as m uch as it does 
the econom ic  opera to rs ; thus  the e c o lo 
gical so lu tion  becom es im pera tive  when 
it is bound up w ith the schem e of 
m arke t econom y. The earth is based 
on eco log ica l laws and hum an socie ty  on 
eco no m ic  laws. W hen eco logy casts 
as ide the  fe tte rs  and rules of econom ics 
then earth , w ater and a ir acq u ire  an 
econom ic  value and becom e w ealth 
w h ich has to be husbanded.

But the  stra tegy of na ture  conserva tion  
is a lso an ind iv idua l m atter w h ich  co n 
cerns each one of us. It is easy to go on 
accusing the au thorities  of today and 
yeste rday and it is all too  easy fo r the 
au tho ritie s  to ju s tify  env ironm en ta l d is 
tu rba nce s  by re fe rring  to econom ic 
and socia l p rio ritie s  w h ich  have been 
con s id e red  im pera tive  at a pa rticu la r 
tim e.

(Photo P. Pougnet - Rapho)



Necessary m easures

N everthe less the re  is still an u rgen t need 
fo r a nu m be r of m easures to pro tect 
coasts w h ich are poss ib le  from  the p ra c 
tica l po in t of view:
— preven t the  fu rth e r use of coastlines 
fo r bu ild ing  pu rposes in o rd e r to  m a in 
ta in the v ita l e q u ilib riu m  between sea, 
sand and dunes;
— p ro h ib it pa rk in g  on dunes in o rd e r not 
to dam age the  vegeta tion  w h ich co n 
stitu tes the firs t line  of de fence fo r all 
the p lan t system s fu rthe r in land (in c lu d 
ing cu ltiva ted  crops);
— m ake p rov is ion  in m a jo r tou ris t areas 
fo r gangw ays across the dunes in o rd e r 
to pro tect them  from  in d isc rim ina te  
tram p ling ;
— res tric t fu rth e r tou ris t ins ta lla tions 
and the bu ild in g  of new roads along 
rocky coastlines. Footpaths shou ld  be

prov ided  to enab le v is ito rs  to reach 
beauty spo ts in areas still in the ir 
na tura l state;

— provis ion  shou ld  be m ade fo r the 
m ore  e ffec tive  use o f s truc tu res  a lready 
ex is ting by educa ting  the citizens and 
tou ris ts  in genera l to plan the ir ho lidays 
in a d iffe re n t way so as to  reduce the 
tou ris t bu rden  w hich is pa rticu la rly  heavy 
du rin g  a num ber of m onths in the year 
and cu rb  subsequent u rban isa tion ;

— d irec t part of the e ffo rts  of tou rism  
tow ards areas fu rth e r in land in o rd e r 
to re lieve the p ressure  a long the coasts 
and p rov ide  fo r a m ore  e ffec tive  d is tr i
bu tion  of incom es de rived  from  tou rism ;

— plan deve lopm ents  w h ile  respecting 
local e thn ic  g ro up s  w h ich  have he lped 
to  g ive the various landscapes the ir 
typ ica l fea tu res thanks  to the ir cu ltu re  
and trad itions;

— s u p p o rt in fo rm ation  cam paigns, such 
as the present one sponso red  by the 
C ounc il of Europe, to m ake the citizens 
aw are  of the im p o rtan t and fundam enta l 
pa rt p layed by env ironm en ts  in the d e li
ca te  ba lance between land and water.

Every c iv ilised  coun try  has legal system s 
w h ich  watch over life in socie ty  and to 
som e extent p ro tect its te rr ito ry . There 
are both hum an righ ts and en v iro n 
m enta l rights. It is d iff ic u lt to un ite  man 
and the env ironm en t in righ ts , but it is 
even m ore  d ifficu lt to un ite  them  when 
o b lig a tio ns  are at stake.

If tha t is true  of a coun try , on a w orld  
scale, w ith the d iffe ren t legal system s 
invo lved, the task is a lm ost im possib le . 
Very spec ific  s tandards are needed and 
s ince coasts are exposed to in te rna 
tiona l im pact, the ir de fence is im poss ib le  
w ith ou t the ap p ro p ria te  ag reem ents  be
tween all nations. A. A.

(Photo P. Pougnet - Rapho)

The coastline in Turkey
Various efforts

Turkey occup ies  an im p o rtan t p lace 
in tou rism  am ong the M ed ite rra 
nean coun tries .

If we eva luate the natura l beaches of the 
w estern A na to lian  coasts g iv ing a w ide 
range of to u ris t poss ib ilities , the  data 
on qua lity  and quan tity  would be as 
shown in the fo llow ing  table:

Conservation of coasts 
and effects of tourism

Coasts in T urkey  are p ro tected  by the 
ru les and regu la tions  spec ified  in hous
ing and tou rism  laws, and the b reaking 
of these laws is severe ly punished . S pe
cia l a tten tion  has been given to the con 
text of such laws, especia lly  in the 
15 years pe rta in ing  to physica l p lanning 
and m aster p lans in various areas.

In genera l, one shou ld  accep t the ex
istence of som e p ro b lem s regard ing  
the conserva tion  of coastal areas which 
are crea ted by tou rism . However, these 
prob lem s, i.e. po llu tion  caused by ex 
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tensive deve lopm ents  in fo re ign  tou rism , 
are still fa r from  the danger line.

Am ong the negative e ffects of tou rism , 
beaches are be ing po llu ted  and vege ta 
tion  com ing  down to  the  shore  line is 
being destroyed . F ires ou ts ide  cam ping 
sites som etim es lead to the des truc tion  
of the p lan t cover, w h ich  in tu rn  nega

tive ly  a ffects w ild life . Land is sub ject 
to various c lim a tic  con d itio n s  and also 
exposed to the da ng er of soil erosion, 
especia lly  on the s lop ing  s ide of bu rn t 
fo rest areas, and these fac to rs  m ake re 
fo resta tion  very expensive. Dense u tili
sation of coasta l zones also leads to 
po llu tion  of the sea; thus it is essentia l 
tha t se rious preven tive  m easures be 
taken, pa rticu la rly  at coasta l cam ping 
sites. M oreover, po llu tion  has also been 
caused by yach ting , w h ich  has deve l
oped espec ia lly  in the  M ed ite rranean 
and Aegean Seas. Th is fo rm  of po llu tion  
is m ostly concen tra ted  a round bays and 
yach ting  ports.

The M in is tries  of Tourism  and C u lture. 
H ousing and S e ttlem ent and A g ricu ltu re  
and Forestry have been jo in tly  studying 
the  conserva tion  m easures requ ired  w ith 
regard  to s truc tu ra l se ttlem ent and land 
scape. A dd itiona lly , positive  resu lts are 
be ing ob ta ined from  the research on 
various effects o f hum an activ ities on 
coasta l areas carried  ou t by the Turk ish  
S c ien tific  and Techn ica l Research Ins ti
tu te  and un iversities. As a resu lt of all 
these efforts, em phasis is p laced on the 
necessary m easures to be taken to p re 
vent ce rta in  effects of tou rism  on the 
coastline , or at least to m in im ise  such 
effects.

The m un ic ipa lities  and local ad m in 
is tra tions are respons ib le  fo r the p ro 
tec tion  of coasts in Turkey w ith regard 
to tou rism . In rura l areas, the local po lice 
fo rce  is respons ib le  fo r such con se r
vation. In sp ite  of this, the best m easure 
is educa tion , not on ly in Turkey, but in 
all the coun tries  of the w o rld . It has been 
observed  once again tha t p roh ib itive  
laws and po lice  en fo rcem en t are m ea
sures tha t have not been e ffec tive  in 
env ironm en ta l p ro tection , and instead 
peop le  should be tra ined . Thus, the 
C ounc il of Europe in fo rm a tion  cam paign 
on the w ate r's  edge is of m a jo r im p o r
tance.

People shou ld  not on ly bene fit from , 
but a lso pro tect these beau tifu l coasts 
g ran ted  to  us all, because the  passing on 
of these natural beauties to fu tu re  ge n 
era tions is our respons ib ility . H. A.

Regions
Beaches Coastline

Nbr. Length
(m) av.

W idth
max. mm fine

Quality
m ixed hard Length (km)

M editerranean 62 325 100 1,000 3 X X 1,700
Aegean coast 108 285 40 1,000 3 X X X 2,450
M arm ara 80 1 289 70 400 5 X X XX 1,400
West Black Sea 42 156 100 300 10 X 825

(Photo W. Braga - Rapho)

J o a q u in  Ros

The water’s 
edge 

and its 
diseases

The banks o f ou r rive rs  and the 
shores of ou r lakes and seas are 
exposed to and som etim es suffe r 

from  a num ber of d iseases w h ich en
danger the ir in teg rity  and som etim es 
even the ir very existence. These d is 
eases are due to po llu tan ts  wh ich, in 
genera l, m ay well be the  sam e fo r all 
types o f banks and shores, a lthough 
som e of them  are m ore dangerous fo r 
seashores than fo r rive r banks or vice 
versa.

These po llu tan ts  can be c lass ified  
acco rd ing  to th e ir  o rig in  into:
1. Land (te llu ric ) po llu tants.
2. M arine  po llu tan ts.
1 . Po llu tants o rig in a tin g  on land 
(te llu ric  po llu tan ts) can be broken 
down in to  :
— urban po llu tants ;
— indus tria l po llu tan ts ;
— ag ricu ltu ra l po llu tan ts ;
— physica l nu isances.
2. M arine  po llu tan ts  can be d iv ided  
into:
— po llu tan ts  due to  navigation , to  the 
load ing  and un load ing  of vessels;
— po llu tan ts  due to  acc iden ts  at sea.

U rban pollutants

W aste w ate r and dom estic  re fuse are 
urban po llu tants.

The e ffects of and dam age caused by 
the d ischa rge  of urban w aste w ate r to 
in land and sea w ater are well known and 
need not be described  here; I shall 
m ere ly po in t ou t tha t w aste w ate r in lakes 
and lagoons causes very serious p ro b 
lem s w h ich  frequ en tly  resu lt in the 
to ta l de s tru c tion  of the ecosystem .

D om estic re fuse has been the sub je c t 
of fa r few er stud ies a lthough it never
the less gives rise to num erous health, 
eco log ica l and aesthetic  p rob lem s. In 
m any towns, dom estic  re fuse is d is 
cha rged  along rive r banks and sea and 
lake shores w ith con s id e rab le  local 
repercuss ions; so lid  waste is ca rried  
over con s id e rab le  d is tances in rive rs 
and at sea and affects the  shores and 
r' /e r banks of tow ns and cou n trie s  fa r 
d is tan t from  its p lace of orig in .

A good illus tra tio n  of th is  p rob lem  is 
the so lid  urban w aste— particu la rly  p las
tic w aste— of S panish o rig in  w h ich  can be 
found on the French coasts a round the 
Bay of B iscay, m ore  than 600 k ilom e tres  
from  its p lace of o rig in .



Industrial pollutants

Cleaning-operation of polluted beaches (Photo M. Follorou - Rapho)

Industries d ischa rge  enorm ous qu an 
tities of w ide ly  d iffe ring  po llu tan ts  
w h ich I shall g ro u p  as fo llow s in o rd e r 
to try  to ap p ro ach  the m atter sys tem 
atica lly:

— Solid waste: the ca tegories  w h ich 
have the g rea test e ffects on banks and 
shores because of the ir vo lum e cons is t 
of waste from  m ines, from  fac to ries  m an
ufactu ring  phospha te -con ta in ing  fe rt ilis 
ers and from  coa l-fired  pow er stations.

Very frequen tly , th is  waste is d ischa rged  
in to the estuaries  and m arshy areas 
and serious ly  dam ages the ecosystem s, 
som etim es resu lting  in the  to ta l d ry ing  
up o f w etlands. The energy cris is  has 
fo rced  m any European coun tries  to use 
la rge am oun ts  o f coal to  p ro du ce  e lec
tric ity  and th is  has resu lted in large q u an 
tities of ashes w h ich, toge the r w ith the 
m ud caused by the  desu lphu risa tion  of 
the coal, p resen t a serious p rob lem  in 
respect of th e ir subsequent e lim ina tion .

— Waste water containing easily ox- 
idisable organic matter. These su b 
stances p ro du ced  by a large num be r of 
industries  concerned  w ith the m aking of 
paper, the  p ro du c tion  of sugar and be 
verages etc. have s im ila r e ffects to  those 
o f u rban w aste water.

— Wasfe water containing stable, toxic 
and bioaccum ulable substances. This 
category of po llu tan ts  is the m ost da n 
ge rous in the  long term  and can be found 
everywhere; the  po llu tants m ost fre 
quen tly  encoun te red  are heavy m etals, 
m ercury, lead and cadm ium , as well as 
o rg an o -ch lo rin a ted  com pounds, p a rtic 
u larly  PCB and DDT.

The harm fu l e ffects and po tentia l d a n 
gers of these substances to pub lic  health 
and the  en v iro nm en t are well known 
and have been described  at length in 
sc ien tific  lite ra tu re .

A gricu ltural pollutants

— Agricultural waste: This ca tegory  in 
c ludes so lid  and liqu id  waste from  fa rm 
ing and harvesting  and the subsequent 
p rocessing  of ag ricu ltu ra l p ro du c ts  as 
well as w aste resu lting  from  fo res try  
activ ities such as the fe lling  o r th inn ing  
ou t of forests.

C hem ica l fe rtilise rs , w e ed -k ille rs  and 
pestic ides of all types are increas ing ly  
used in in tensive ag ricu ltu re  and th is  
leads to  po llu tion  due to the d iffus ion  
of these p ro du c ts  in the su rro un d in g  
env ironm en t and the ensuing dam age 
w h ich can be seen in m any de lta  areas.

The g row ing  o f fru it  and vegetab les p ro 
tected by p lastic  sheets is now de ve l
op ing apace. A ll too  frequ en tly  the  w ind 
carries  off these sheets in to  the sea

w here they crea te  p ro b lem s fo r sh ipp ing  
be fore  they are b ro ug h t back to  the 
coasts.

In the sam e ca te g o ry— close ly asso
cia ted w ith indus tria l w aste— we find  the 
waste w ater from  fac to ries  m an u fac tu r
ing sugar, w ine and oil. The com m on 
d e nom ina to r fo r these th ree m a jo r 
sources of po llu tion  is the ir high o rgan ic  
m atter con ten t and consequently  the 
high con sum p tion  o f oxygen they gen
era te  in the w ate r w h ich  rece ives them .

In Spain, as in o ther coun tries  o f southern  
Europe, w ine p ro du c tion  resu lts in som e 
two and a ha lf m illion  cub ic  m etres 
o f res idua l liq u o r and olive oil p ro 
duction  in one and a ha lf m illion  cub ic  
m etres o f res idua l liqu id  w h ich seriously  
po llu te  m any of ou r waterways.

For som e years now research has been 
in p rogress on the  re-use of these 
w aste liqu ids  and at the  p resen t tim e 
w ork is well advanced on the con s tru c 
tion  of two p rocessing plants fo r  the 
a p p ro p ria te  trea tm e n t o f these liqu ids 
in o rd e r to be ab le to  use them  again as 
fe rtilise rs .

— Wasfe m atter from cattle breeding
The use of the s ta lling  system  fo r cattle  
b reed ing  toge the r w ith a reduction  in 
tha t of o rgan ic  fe rtilise rs  in in tensive 
ag ricu ltu re  has resu lted in ca ttle  b re ed 
ing waste d iffe ring  from  the  trad itiona l 
type w h ich until recently  cou ld  be re 
cyc led natura lly , and thus crea tes a con 
s id e ra b le  po llu tion  p rob lem  affecting 
m any rivers and stream s.

Physical nuisances

I use the te rm  physica l nu isance to cover 
a series of actions w h ich a lthough they 
are trad ition a lly  regarded  as po llu tan t 
can indeed be deem ed to  be so if we 
bear in m ind the dam age they cause.

These physica l nu isances range from  
the bu ild ing  of a po rt or an a rtific ia l beach 
to the fillin g - in  of m arshes and o ther 
w etlands. U n fo rtuna te ly  th is  type of 
nu isance is increasing da ily  and accoun t 
m ust be taken of the fac t tha t the 
con tact area between w ate r and land 
is of m a jo r eco log ica l im p o rtan ce  and 
shou ld  be pro tected at all costs. (Photo M. Follorou - Rapho)

Pollutants due to shipping  
and the loading and unloading  
of vessels

Sea tra n sp o rt deals w ith  a la rge num ber 
o f substances and m ateria ls  which can 
all be d ischa rged  in sm a lle r o r g rea te r 
quan tities e ither du ring  the  voyage or 
du rin g  load ing and un load ing  o p e ra 
tions. Am ong such substances tha t w h ich 
is m ost frequ en tly  transp o rted  and 
causes m ost p ro b lem s is oil and its 
derivatives.

A cco rd in g  to a study by the In ternationa l 
M aritim e O rgan isa tion  the  quan tity  of 
h y d ro c a rb o n s  d e rive d  fro m  o il d is 
charged in to  the sea as a resu lt of sea 
tra n sp o rt is 2.22 m illion  tonnes per 
year. To th is  m ust be added the q u an 
tity  resu lting  from  acc iden ts  and d is 
cha rge  from  the coasts as well as tha t 
p ro du ced  by o ffsho re  d rillin g , oil from  
natura l sources and fa llou t from  the air: 
in all a lm ost 5 m illion  tonnes of oil which 
en ter the sea every year. Th is to ta l is 
not d is tr ibu te d  evenly; obv ious ly  the 
no rthern  hem isphere  is m ost affected 
(and Europe w ith a consum p tion  of som e 
700 m illion  tonnes of c rud e  oil ou t of 
a w orld  consum p tion  of 3,000 m illion  
tonnes is one of the con tinen ts  m ost 
a ffected) and, in Europe, the  M ed ite r
ranean is one o f the m ost se rious ly  a f
fected reg ions in the w o rld , s ince every 
year m ore  than 1,500,000 tonnes of these 
p roduc ts  are d ischa rged  (IM O -1979).

M ost of th is  o il evapora tes and the rest 
rem ains fo r a long tim e  in the  fo rm  of 
balls of tar w h ich are washed on to  our 
beaches and d irty  them  w h ils t causing 
serious p ro b lem s fo r b ird  popu la tions  
and o the r organ ism s.

O bviously  th is  s itua tion  can and m ust be 
rem ed ied ; the en try  in to  fo rce  of the 
M ARPO L C onvention , w h ich  involves the 
recogn ition  of the M ed ite rranean as a 
“ specia l a rea” ca lling fo r spe c ific  and 
u rgen t m easures, m ay a llev ia te  the 
p rob lem .

There  is ano the r type o f po llu tan t which 
orig ina tes  in navigation : nam ely waste 
produced  by the crew s and passengers 
of vessels; it seem s fa ir ly  obv ious tha t 
the  waste p roduced  by a person on a 
sh ip  is m ore cons id e rab le  than on land, 
pa rticu la rly  in respect of m etal, p lastic 
or g lass con ta iners , and na tu ra lly  the 
quan tity  of packag ing per person can be 
m u ltip lied  cons ide rab ly  in the case of 
c ru ise  liners. G lass con ta iners  s ink to 
the bo ttom  of the sea, bu t those m ade 
of m etal (e.g. sprays) and p lastic  floa t 
until they are washed up on the beaches, 
thus serious ly  spo iling  the aesthetic  
qua lities  of these areas.

Pollutants resulting  
from  accidents at sea

A cc iden ts  at sea can invo lve  vesse ls 
transp o rtin g  goods of all types (bu t as 
I have a lready said, oil is the  m ain o f
fender) and also fixed  s truc tu res  at sea: 
oil o r gas d rillin g  p la tfo rm s.

O wing to  the increase in size of tanke rs  
w h ich m ay now be as la rge as 500,000 
tons acc iden ts  resu lting  in th e  la rge -sca le  
d ischa rge  of oil m ay indeed be d ram atic  
in nature. E xperience has shown tha t the 
im m ense m a jo rity  of d isaste rs  invo lv ing 
oil tanke rs  and resu lting  in po llu tion  
occu r in ports, estuaries o r o ther areas 
in coasta l waters.

The dam age caused by such acc iden ts  
is con s id e rab le  and very d iff ic u lt to e s ti
mate, but in o rd e r to  convey som e idea 
of the ir nu m be r and im portance , I shall 
quo te  data pub lished  by P. and I.: 
be tw een  1970 and 1981 th e re  w e re  
16,353 cases of oil d ischa rge, of wh ich 
99 % caused dam age am oun ting  to  less 
than 250,000 d o lla rs— w hich m eans tha t 
th is was re la tive ly  ins ign ifican t o p e ra tio n 
al d isch a rg e — and a to ta l of 99.4 m il
lion do lla rs  in dam ages, w h ils t the re 
m ain ing accidents, i.e. 1 % caused 
dam age to ta lling  312.5 m illion  do lla rs.

It shou ld  be po in ted ou t tha t spe c tac 
ular acc iden ts  such as the  w reck o f the 
A m oco Cadiz o ff the coasts of B rittany, 
the Ixtoc oilwe ll d isaste r in the G ulf of 
M exico  o r tha t of the well in the  Persian 
G ulf cause such extensive dam age tha t 
they a re  not covered by no rm a l in su r
ance and are not inc luded  in the figu res 
re fe rred  to above.

T here fo re  it is obv ious tha t ap p ro p ria te  
m easures m ust be taken to  reduce  the 
risk of acc iden ts  of th is  type. J. R.



Rissa tridactyla (Photo G. Lacoumette)

The European Coastal 
Charter G eorges  P ie rre t

It  was P ancrazio de Pasquale, C h a ir
m an of the  C om m ittee  on Regional 
Policy, speak ing  sho rtly  be fore  the 

E uropean A ssem b ly  m ade the European 
Coastal C harte r o ffic ia l by its unan im ous 
vote on 18 June  1982, who said tha t th is  
was the firs t tim e  in the h is to ry of the 
E uropean P arliam ent tha t an in itia tive  
from  the g ra ss -roo ts  E uropean o rg a n i
sations had ach ieved such an im p o rtan t 
result.

In fac t ca re fu l p repa ra tion  o f the  C harte r 
by the C onfe rence  of P eriphera l M a ri
tim e Regions (CPM R) began in 1978, 
partly  as a resu lt of the repeated ca tas
trophes su ffe red  by m em ber reg ions 
(pa rticu la rly  the m a jo r oil s licks  such as 
the one caused by the A m oco-C adiz). 
The EEC’s D irecto ra te -G enera l fo r the 
E nv ironm ent p rov ided  vita l support.

The do cu m e n t— w hich has also been 
taken up by the C ounc il of Europe and 
the European C onference of M in is ters 
respons ib le  fo r Regional P lann ing— is 
orig ina l in tha t it proposes, fo r the sen
sitive th rea tened  coasta l zones, con 
certed action  at fou r levels: the  E uro
pean, national, reg iona l and local a u th o r
ities, in an a ttem p t to  reconc ile  the 
irre co n c ila b le — the p ro tec tion  and d e 
ve lopm en t of coasta l reg ions by m eans 
of in tegra ted  p lanning.

It is in fac t a "P ro g ra m m e -C h a rte r" 
w hose actions have been in hand since 
the beg inn ing  of 1982, based on ten 
spec ific  ob jectives:

1. D evelop ing a se lective coasta l econ
om y (seeking to m ake use of po tentia l);
2. P ro tecting  and exp lo iting  the o r ig i
na lity of each coasta l zone (id e n tifica 
tion  of sites);

3. O rgan is ing  the coasta l space (plans 
and deve lopm en t schem es);
4. A dm in is te ring  the coasta l areas (land- 
ow nersh ip  policy);
5. G uard ing  against hazards (natura l 
and accidenta l);
6. C on tro lling  tou rism  (in pa rticu la r 
p reven ting  ove r-c row d ing );
7. W ide d issem ina tion  of in fo rm ation  
(to dec is io n -m a ke rs  and the public);
8. Develop ing sc ien tific  research (spe
c ia lly  coas t-o rien ted );
9. H arm onis ing  E uropean law (which is 
fa r too  incons is ten t on th is  po in t);
10. Developing in te rna tiona l c o -o p e r
ation (conventions).

A fte r setting ou t these ob jectives, the 
C harter goes on to  exp la in  how the fou r 
levels of pow er are b rough t to  w ork to 
gether. This is fo llow ed by the stra tegy 
of the  program m e, cha racte rised  by 
th ree  essentia l fea tures: se lectiv ity,
adap tib ility , p rogressiveness. The 
“ co rp us" of the C harte r ends there , fo r 
the action p ro g ra m m e p ro pe rly  speaking 
is con ta ined  in th ree  docum en ts  a p 
pended to  the C harter: they m ay be 
adap ted subsequently  in the ligh t of 
experience.

A m ong the actions em b arke d  on the re  is, 
no tab ly, a “ Coast Im pac t” opera tion  
w h ich gives the reg ions the  in itia tive  
to  p repa re  and p resen t m odel top ica l 
p ro je c ts  (p ilo t o p e ra tio n s ) re fe rr in g  
spec ifica lly  to the ob jec tives  of the 
C harter. Several dozen o f these pro jec ts  
are a lready being s tud ied  or ca rried  out, 
w ith the assis tance of the European 
Fund; it is a test o f the  reg ions ’ ab ility  
to act on the ir own in itia tive  w h ich the 
reg ions m ust now be allow ed w ith in  
the European ins titu tions. G.P.
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