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Like a fish in water
A n old professional fisherm an in my the places they frequent at d ifferen t stages 

native country , w here there  are in the ir life cycle. T hese sites are 
large num bers o f canals, rivers, th rea tened  o r d isappearing because o f re

stream s and  lakes, to ld  me 30 years ago th a t clam ation, drainage o r cultivation, and the 
“the w ater was d iseased” . Even then , he quality o f  the w ater has w orsened alarm - 
showed m e blind, deform ed, mycosis- ingly.
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T he Council o f E u ro p e ’s C entre  N atu ropa, help pu t things right and re-crea te  the beau- 
following the exam ple set by its friends in ty  and  diversity o f natu re . Practical exam p- 
Sw itzerland, has launched a cam paign to  les can be  found in the following pages or 
p rom ote b e tte r  know ledge and -  let us w ith the C en tre ’s N ational A gencies. ■  
hope -  b e tte r protection  and m anagem ent
o f freshw ater fish and  also, quite naturally , H .H .H

Editorial

r his year freshw ater fish  will attract 
our special attention and in m any 
E uropean countries special cam 
paigns are being organised to protect fresh 
water fish .

There is a diversified fish  fauna  in our E uro
pean waters. Because o f  the long isolation 
there are even endem ic species. In  the N or
dic countries it is “only  ” 8,000-12,000 years 
since the last glaciation. Therefore no  
species have been able to live there longer 
than that. Still there are som e very 
interesting Ice A ge  relics fo u n d  nowhere  
else. A  good  exam ple o f  these is a freshwater 
salm on (Salmo salar m . sebago) which is 
fo u n d  only in the Saimaa lake system  in 
south-eastern Finland. I t never gets ou t o f  
the Lake Saimaa. A lthough  the fish  stocks 
o f  m any lakes in E urope are well know n, 
there m ay still be possibilities o f  find ing  new  
species in the C ouncil o f  E urope m em ber  
countries.
Fish have been o f  great interest to the general 
public. A ll sm all boys, I  am  sure, ju s t love to 
go fish ing  on a lovely sum m er day, at least 
here in Finland, and I  th ink that boys are the 
same all over the world. Trout fish ing  is a 
k ind  o f  art and those interested in it are ready 
to invest alm ost anything in equipm ent and  
also especially to get to trout waters. In  
Finland every third m an and wom an is an 
amateur fisherm an and  everybody under 16 
years o f  age has the right to fish  alm ost 
everywhere. They certainly take advantage 
o f  this right.

Still, it is generally agreed that fish  have too  
often been neglected in water management. 
M y experience com es fro m  Finland, but I  
th ink the same is also true fo r  other E u ro 
pean countries.

Salm on and trout migrate between the Baltic 
Sea and the rivers running to it. Early this 
century there were dozens o f  rivers where 
trout m igrated to spaw n and where the 
young  lived their first period  o f  life. N ow  
there are very few  trout rivers left. M ost o f  
these rivers lost their trout populations after 
being dam m ed during the last decades. 
Farming and the dispersed settlement have 
caused eutrophication in those rivers still left 
undam m ed. Therefore the fish  stocks are 
not doing well. In certain cases overfishing is 
also a part o f  the picture.

A sp  (Aspius aspius) is fo u n d  in Finland  
close to its northern border. It is a species o f  
running waters and is now  an endangered  
species in Finland because rivers have been 
polluted and developed.

O ver-eutrophication and pollu tion  o f  lakes 
and rivers are com m on reasons why m any  
populations have lost their habitat. In  the 
case o f  species having only a lim ited dis
tribution area this can be fa ta l fo r  the 
species. W idely distributed populations can 
easily survive in som e corners o f  their range. 
Until quite recently genetically isolated 
populations have been neglected when fish  
have been stocked fro m  one water system  to 
another. Certain white fish  populations

(Coregonus sp.) have undergone a different 
evolution in neighbouring lakes leading to, 
fo r  example, different spaw ning times or 
habitats or feeding habits. O ld  fisherm en  
knew  this, but fish ing  instructors have too  
often told people to stock a lake with a 
popula tion  o f  different origin causing dam 
age. Each river m ay have a trout population  
o f  its ow n and should  no t be stocked with 
one o f  another origin, as this special popu la 
tion is specific to its o ld  river, its chemical, 
biological and physical conditions. Worst o f  
all, som e exotic species have been intro
duced to our European waters causing dis
aster to the European species.

I  was once listening to a robin singing his 
heart out in early D ecem ber next to a church 
in Cambridge in England. It is easy to 
understand why Englishm en love this bird. 
Perhaps it is not so easy to fa ll in love with a 
fish  species, except fo r  the trout. Still there

are m any reasons to have a lo o k  under the 
surface. This separate world displays a rich 
life with m any species. The quality o f  water 
is no t only im portant fo r  m an, there are 
m any others who are dependent on it. I 
declare that our know ledge o f  fish  is still 
insufficient. The distribution o f  the species 
o f  econom ic value is often well know n since 
old  times. Knowledge o f  other species is still 
poor. Therefore we in Finland have decided  
to begin w ork on an atlas o f  freshw ater fish . 
The help o f  amateurs is badly needed in this 
project.

There are som e hopes that the fu ture  o f  som e  
endangered fish  species will be better. It has 
been show n that the asp can be cultivated  
and it has now  been restocked in som e o f  its 
old habitats. In  1987 m any rivers were p ro 
tected thanks to the Finnish W ild River Act.

The m anagem ent o f  water resources should  
not be guided only on the basis o f  hum an  
consum ption. Freshwater fish  and their 
wellbeing could give us good  guidelines fo r  
the m anagem ent o f  freshw ater habitats fo r  
the wellbeing o f  all dependent o f  those, in 
cluding H om o sapiens.

A s  Chairman o f  the Council o f  E urope’s 
Steering Comm ittee fo r  the Conservation  
and M anagem ent o f  the E nvironm ent and  
Natural Habitats, I  therefore wholehearted
ly support the activities o f  the Centre 
Naturopa. In  this particular case, and in this 
issue o f  a reborn Naturopa, dedicated to the 
Centre’s campaign fo r  better protection and  
m anagem ent o f  E urope’s freshw ater fish  
species, I  wish the Centre well. ■

A . H aapanen
Chairman o f  the Steering Committee fo r  the 
Conservation and Management o f  the Environment 
and Natural Habitats ( CD PE) o f  the 
Council o f  Europe
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Indicator of the environment

S ta n is la v  L u s k

Wa te r bodies occupy an im portant 
and, according to  m any, even ex
ceptional position in the land

scape. D ue to the functions perform ed in 
linkage with o th e r landscape com ponents, 
the aquatic ecosystem  is the m ost stressed

by the negative consequences o f hum an 
society’s existence. K nowledge of the 
status and degree of d isturbance of aquatic 
ecosystem s is the prerequisite  for their op ti
mal m anagem ent, pro tection  and renew al. 
In recent tim es, the classical analytical 
m ethods and m eans for the identification 
and quantification of changes taking place 
in aquatic ecosystem s have been  increas
ingly supplem ented  by approaches utilising

the b io indicator abilities o f living o rgan
isms. M ost freshw ater bodies are  inhabited  
by fishes, which can signal changes occur
ring not only at the presen t tim e, bu t also 
w ithin longer periods o f tim e.

M an’s relations to  fish is generally  very 
positive and thus the public opinion re 
sponds em phatically to  detrim ents done to  
fishes (and thus also w aters). M ass m ortali
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ty of fishes is the dram atic signal indicating 
that the aquatic environm ent is in a state of 
em ergency, tha t som ething is happening 
there that may be dangerous for living 
creatures and thus even for m an. Such a 
situation , which m ost people know  or can 
im agine, is an ex trem e case in which fish act 
as “bioindicators” of the critical state of the 
aquatic environm ent. The capability o ffish  
to  respond  sensitively to  changes in the 
com plex aquatic env ironm ent, to devia
tions from  norm al values o f its various 
param eters, to  signal even short-tim e 
anom alies o r to  reg ister long-lasting but 
very small doses o f pollution predestines 
fish to  the bioindicative function. In this 
way fish can replace analyses and m onito r
ing which otherw ise w ould have to  be m ade 
by m eans o f com plex and expensive ap
paratus. W hile this is technically possible, it 
is quite unreal considering the necessary 
ex ten t o f such operations.

Fish possess the required  properties for the 
function o f b ioindicators o f their living en 
vironm ent. T hroughout their life they are 
bound to the aquatic environm ent, which 
they cannot abandon  even tem porarily . 
The bioindicative m anifestations and sig
nals o f fishes can be studied and evaluated 
at the com m unity, population  o r individ
ual, and even sub-individual levels. Fish 
enable us to  ob tain  objective analytical and 
synthetical data  on changes and conditions 
in the aquatic environm ent, as discussed in 
g rea ter detail below .

A t fish com m unity level

Fish com m unities (species diversity, quan
titative param eters) p resen t a synthesising 
b io indicator of the condition of aquatic en 
vironm ents as a w hole. The species com 
position of a fish com m unity is prim arily 
determ ined  by the quality  o f w ater, espe
cially tem pera tu re , oxygen regim en, and 
also by the hydrological and m orphological 
character o f the aquatic environm ent. On 
the o ther hand , it is the biological p ro p e r
ties and ecological requ irem ents o f the par
ticular fish species th a t also participate in 
the form ation o f natural fish com m unities 
in given conditions. M utual in teraction  of 
abiotic and biotic factors determ ines the 
actual species com position o f the ichthyo- 
fauna in a stream , lake, pool o r reservoir.

A t the tim e w hen the aquatic environm ent 
was minim ally affected by m an’s activities, 
the species com position of fish com 
m unities was in agreem ent with the de te r
mining properties o f the natural aquatic 
environm ents.

The species com position of the fish com 
m unity inhabiting a w ater body is the result 
of a com plex of biotic and abiotic factors, 
including its fishery m anagem ent. C hanges

in species diversity are a m arked signal 
indicating that a significant and , as a rule, 
prolonged change in one o r m ore factors 
has taken  place in the aquatic ecosystem . 
T he changes indicated by the vanishing or 
occurrence of certain  fish species may be 
due to changed w ater quality  o r to  hyd
rological o r m orphological changes in the 
stream . Since the fish com m unities opera te  
as a complex and aggregative b io indicator, 
its signalisation m ust be deciphered by sub
sequent analyses of ichthyological, m an
agem ental, hydrological, chemical and 
o th e r data  in o rd e r to  determ ine the cause 
or causes o f the changes in the fish stock in 
the aquatic habitat.

T he d isappearance of fish species sensitive 
to  im pairm ent o f w ater quality due to  o r
ganic pollution (and ensuing deterio ration  
o f the oxygen regim en) is the m ost com m on 
phenom enon observed below  num erous 
point sources of sewage pollution.

Similarly, a change in w ater tem peratu re  
regim en is follow ed by the disappearance 
of species requiring high con ten ts of dissol
ved oxygen (w hen the w ater tem peratu re  
increases) or, on the contrary , the original 
cyprinid character o f the fish stock may 
change to salm onid (w hen the w ater tem p
e ra tu re  decreases, eg below  dam s).

Fish com m unities are very good indicators 
o f changes in their aquatic environm ent 
resulting from  activities deno ted  as “adap
tations o r regu lation” of stream s. The im 
pact o f canalisation of m inor stream  beds 
upon their fish fauna is im m ediate as a rule. 
T hat this is a long-standing problem  can be 
illustrated  by quoting the description of the 
detrim ental effect of adap ta tions of m inor 
stream s in the upper p art o f the E lbe R iver 
drainage area in the territo ry  of B ohem ia 
(Fric 1872): " . . .  the banks w ere tidied, 
rocks w ere rem oved from  the stream , deep 
scours w ere filled -  the com plete disap- 
perarance of trou t from this w hole land
scape was the consequence o f this u nder
tak ing” .

W hile in m ajor stream s the fish com 
m unities respond to  changes in their aqua
tic environm ent m ore slowly than in the 
small ones, their bioindicative signals are 
also m arked and unequivocal.

A daptations of large stream s result in both 
gradual disappearance o f certain  species 
and changes in the m utual ra tio  o f the 
individual species. T he num bers o f ecologi
cally particular but not resilient species, 
which are mostly im portan t econom ically, 
are  dep leted  and  replaced by less particular 
and m ore adaptab le  ones. Such processes 
have taken  place in m ost m ajor E uropean  
rivers whose beds have been  canalised (the 
D anube, R hine, M ain, E lbe and o ther 
rivers).

Fishes are usually associated with the bioin
dication (signalisation or identification) of 
negative processes o r negative stresses oc
curring in aquatic ecosystem s. It is less 
often  realised tha t fishes can also serve as 
very significant indicators o f positive p ro 
cesses taking place in the aquatic env iron
m ent. B ioindication o f positive changes in 
w ater quality is exem plified by the classical 
and well-known case o f the T ham es, to 
which river the original fish species req u ir
ing good w ater quality have re tu rned . 
C onditions for the occurrence of fishes are 
im proving even in the R hine, w here sea 
trou t begin to  reappear.

Fish stock appears as a very appropriate  
b io indicator o f revitalisation o r ren a tu ra l
isation adapta tions o f stream s. Such adap
tations are  based on projects w hose goal is 
to  res to re  the original natural and ecologi
cal function  and value of m inor stream s 
recently  devastated  by inappropria te  regu
lations. Such endeavours, becom ing a reali
ty in Sw itzerland, G erm any or A ustria , will 
certain ly  be b rought into use in  the renew al 
o f the natural character and production  of 
m inor stream s devastated  by senseless reg
ulation  even in o ther countries including 
Czechoslovakia. T he first experim ents in 
this line have yielded very stim ulating re 
sults. Partia l adapta tions o f m inor stream  
beds have considerably increased the 
abundance and biom ass of salm onids in the 
first place. In cases of stream  renatu ra lisa
tion , fish stocks appear to be  suitable b io in
dicators o f the success o f ecotechnical 
m easures taken.

A t population level

Changes of population param eters o f a 
species in an aquatic hab ita t a re  also of 
considerable bioindicative im portance. 
Changes at the population  level are largely 
the consequence o f action of various in
fluences (deviation from  norm al), long
term  as to  duration  and usually not critical 
as to  intensity in relation  to  fishes. C hanges 
in num bers and biom ass w ithin a popula
tion are prim arily caused by the d e te rio ra 
tion of quality o f the aquatic env ironm ent, 
affecting the chemical and physical p ro p e r
ties (above all, eu trophication), hydrologi
cal characteristics as well as m orphology of 
the river bed. The decrease in num bers o f a 
population  is prim arily the result o f de
creased success of natural reproduction  and 
also of increased m ortality  o f the particular 
age groups in the population . A s long as 
such changes at the population  level are  not 
slowed down and stopped (in o th er w ords, 
as long as the intensity  of a  causative factor 
increases), the gradual decrease in the 
num bers o f a population  may in an extrem e 
case result in the vanishing of the species



Often an alarm signal...

from  the given hab ita t. The process de
scribed above is accom panied by a decrease 

' in the average age in the population  due to  
increased m ortality  and decrease in m ax
im um  longevity. Such m anifestations at 
population  level can be distinctly observed 
especially in populations of fish species a t
taining m edium  and high individual age.

A nom alies o f the age structure of a fish 
population  (eg missing rep resen ta tion  o f a 
year class) are  usually due to  the failure of 
reproduction  o r to  catastrophic destruction 
of its results. This phenom em on is particu 
larly dangerous for the m aintenance of 
short-lived species. F or exam ple, spates 
after rainstorm s, bearing large am ounts of 
suspended clay particles, com ing in periods 
o f incubation , usually destroy all eggs of 
grayling (T hy m allus thy m allus). Sim ilar 
destruction  can affect even o th er species 
which spawn at one tim e and in lim ited 
areas, eg the nase (Chondrostom a nasus).

A t individual or sub-individual level

A t the individual level, changes in the 
aquatic env ironm ent becom e apparen t, 
first o f all, in the ir various consequences for 
the biological processes of individual 
fishes. To give an  exam ple: grow th in tensi
ty is slowed dow n in response to  bad  oxygen 
conditions, to lack of food due to  im paired 
conditions for the food organism s, o r to 
com petition for food betw een indigenous 
and in troduced  species. Similarly, im paired  
general condition o f individual fishes, in
cluding confirm ed m anifestations of dam 
aged health , can be observed in highly po l
luted w aters. Im paired  reproduction  capac
ity o f an individual m ay be ano ther conse
quence of unfavourable environm ental 
conditions.

The explosive grow th of chem icalisation of 
alm ost all m an ’s activities has resu lted  in a 
num ber of negative consequences whose 
indication and quantification  in the  aquatic 
environm ent w ould be considerably m ore 
difficult w ithout utilising fish as bioin
dicators. In  the aquatic ecosystem s, fish are 
at the top of the trophic chains, and this fact 
is ano ther reason for using them  as b io in
dicators. A  very valuable p roperty  o f the 
fish organism  is its capability  o f accum ulat
ing pollu tants (chem ical com ponents) from 
w ater, thus enabling detec tion  of short
term  m arked  pollution (as long as they do 
no t kill them ), o r even long-lasting po l
lution of very low levels. Such pollu tants 
include heavy m etals, pesticides, PCB com 
pounds, radionuclides and o ther sub
stances w hose accum ulation in the fish o r
ganism enables the ir successful detection.

B ioindication at the level of organs, tissues, 
cells and even subcellular structures has 
gained im portance in  recen t times when 
exacting and  precise research  m ethods are 
applied even to  fish in th e  fields of physiolo
gy, chem istry, bio-chem istry and genetics. 
K nowledge ob tained  on the effects o f the 
various pollu tants on enzym e systems or 
individual enzym es m akes it possible to 
detec t and specify w ater pollutions that 
otherw ise w ould evade our atten tion  due to 
their short du ra tion  o r sub-threshold levels. 
F or exam ple, increased activity o f certain 
enzym es, especially transam inases, in the 
blood plasm a indicates intoxication of the 
fish organism  and, above all, affection of 
the liver tissue by heavy m etals, pesticides 
o r nitrogen com pounds. Identification of 
the bioindicative m anifestations at individ
ual and sub-individual levels requires p e r
fect equipm ent w ith appara tus, know ledge 
of special m ethods and high expert skill. A t 
the sam e tim e, the identification of the 
causes and their connection with the re 

sponse of the fish organism  are som etim es 
considerably difficult.

A  specific form  of using fish as b io in
d icators, to  which ethical objections can be 
raised  to  som e extent, is p resen ted  by toxic
ity tests. Such tests appear necessary in 
determ ining general toxicity and  its degree 
in chemical p repara tions fo r general use. 
F ish are  also used as tes t organism s in 
biological analyses of w ater in em ergency 
cases (pollution). In drinking w ater tre a t
m ent p lants, fish are used as b ioindicator 
signals indicating satisfactory w ater quali
ty. Similarly, fish can be used in sewage 
w orks to check the effectiveness o f the 
purification processes.

In conclusion, it should be no ted  th a t the 
aim  of this article is no t to  p resen t a com 
ple te  list of the bioindicative use of fish, but 
to  point ou t their usefulness and the im 
portance of their existence in aquatic 
ecosystem s. ■

S. Lusk
D epartm ent of W ater Ecosystems
Institute of Systematic and Ecological Biology C .A .
Kvetna 8
CSFR 603 65 Brno
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Biological communities adjust to physical changes along the watercourse. Riverside trees upstream 
provide large quantities o f organic material in the form o f  plant detritus. But the lack o f  light due to these 
woodlands lessens the possibility o f  primary production.

In the middle reaches, light penetrates more easily, facilitating the organic development o f  attached 
microalgae (periphyton) and tufts o f  rooted aquatic plants (macrophytes).

Further downstream, the turbidity o f the water lessens light penetration thus leading to conditions similar 
to those upstream.

Large particles (LPOM ) are dominant upstream while fine particles (FPOM) are more abundant 
downstream. Communities o f  living organisms adjust constantly to these changes. Fish communities 
change in accordance with the classic pattern in Europe: trout-grayling-barbel-bream.

From  small stream s to great rivers, 
m any natural changes affect the ru n 
ning w ater environm ent. These 

changes in very visible p roperties such as 
flow ra te  and the w idth of secondary beds 
and flood plains exercise the ir effects from  
the source to  the m outh  on the physico
chemical and biological balance charac
terising hydrological netw orks. In many 
cases, harm ful exploitation  of w ater resour
ces p revents o u r society now adays from  
benefiting fully from  the advantages of 
“healthy” w atercourses. A t p resen t, we 
have to  find answ ers to  m any questions 
concerning the opera tion  and revitalisation 
of w atercourses. F or about 20 years now, 
much research has been conducted 
th roughout the w orld on fluvial ecosys
tem s. It has resulted  in many publications 
and the developm ent o f a num ber of 
theories.

Fluvial continuum

This theory  postu lates that just as in line 
with physical characteristics, the ecological 
processes in w atercourses change continu
ously from  the source to  the m outh. M ore 
precisely, processes in the low er reaches 
depend to a great degree on those which 
occur upstream . F o r exam ple, throughout 
the w atercourse organic m aterial dissolved 
or in suspension is carried  dow n by the 
w ater: the large organic particles from  m ar
ginal w oodlands upstream  change gradual
ly in to  fine particles dow nstream . T he com 
m unities o f living organism s adjust to  these 
changes and succeed each o th er along the 
w atercourse, tend ing  to  use available ener
gy to  the m axim um . G roups of benthic 
invertebrates (living on the bo ttom  or in 
sedim ent) start w ith shredders upstream , 
are  replaced by grazers in the middle 
reaches and by collectors dow nstream . 
Similarly, fish com m unities change along 
the length o f the w atercourse in  accordance 
with the classic p a tte rn  in E urope: from 
trou t, to grayling, to  barbel and to bream .

This organisation  system  is overlaid by a 
trophic schem e in which stream s upstream  
are considered to be hetero troph ic  to  the 
extent tha t the g rea te r part o f their food

sources is provided by plant detritus from 
riverside trees while in the m iddle reaches 
the independent vegetation (periphyton 
and m acrophytes) contribu te  significantly 
to  the availability o f nutrients. Finally, the 
low er reaches o f the g reat rivers revert to 
hetero trophic  conditions as the disturbed 
w ater lessens light pene tra tion  to  the 
dep ths and hence hinders the grow th of 
aquatic vegetation.

Spiralling

This close dependence betw een the upper 
and low er reaches appears again in study
ing the recycling of nutrients in w ater
courses. O nce organic m atte r is moving in 
the w atercourse it suffers change in which 
benthic m icro-organism s and m acro-inver
teb ra tes participate very actively. As it 
flows dow nstream , organic m atter p resent



The nutrients (carbon, nitrogen or phosphorous) 
follow  a spiralling course in the river. They are in 
turn stocked, recycled and rejected downstream, 
in alternate organic and inorganic forms.

The floodable river margins constitute a holding 
system for nutrients along watercourses by increa
sing the retention o f  these elements. They increase 
the river’s efficiency to produce living material.

in w atercourses is, in tu rn , ingested, re 
jec ted , oxydised and  ingested again by vari
ous groups o f living organism s. A  single 
nu trien t e lem en t such as carbon , nitrogen 
o r phosphorus is found in tu rn  in m ineral 
form  o r incorpora ted  in living m atte r d u r
ing its journey  dow nstream .

This spiralling theory  allows identification 
o f the distances in which a com plete cycle 
can be produced. T he shorter this distance, 
the m ore frequently  the sam e nu trien t e le
m ent can be used in a given fluvial sector 
and the m ore productive the sector will be. 
This concept allows estim ation o f the stabil
ity o f any particu lar w atercourse against, 
for exam ple, excess nu trien t m atter.

Fluvial ecotones

It is now well known that the land territo ry  
of rivers influences their ecological func
tioning as attested  by the theories o f fluvial 
continuum  and spiralling, at least, for small 
w atercourses. H ow ever, these tw o theories 
do no t tak e  sufficiently into account the 
floodable areas o f large rivers. In  fact, 
understanding o f dynam ic system s such as 
river valleys requires exam ination o f rivers 
in the ir te rrestria l context. F o r exam ple,

floodable river m argins are  an interface -  
know n as an ecotone -  prim e im portance 
betw een land and  w ater ecosystem s. In 
tem pera te  E u rope , these river m argins 
consist naturally  o f willow, ash, a lder, elm 
o r oak  trees according to  flooding condi
tions. By their in term ed ia te  position , the 
riverbanks provide favoured transit areas 
betw een terrestria l and aquatic ecosystems 
which give them  their ow n functional iden
tity. I t is now  well know n tha t alluvial 
forests constitute flood regu lation  areas by 
slowing down the cu rren t and allowing the 
banks to  stabilise by reducing physical land 
erosion. F u rtherm ore , riparian  woods act 
both  as a filter fo r diffuse n itrogeneous 
pollution from  river basin drainage and  a 
re ten tion  system  fo r nu trien ts and carbon 
m atte r b rough t dow nstream  in hydrologi
cal netw orks. B ecause o f this, floodable 
river m argins increase the productivity  of 
river systems. F o r exam ple, in large A fri
can rivers, a strong positive correlation  has 
been found betw een fish harvests and the 
area o f flood plain fo r a given sector of 
river. T he nu trien t e lem ents accum ulated 
in the dry season by vegetable and anim al 
decom position dissolve during the hours 
im m ediately after flooding begins and com 
bine w ith the fluvial w ater elem ents to 
launch a veritable explosion of productivity 
enabling m any species to  feed, grow and 
reproduce before  re tu rn ing  to  the riverbed 
w hen the w aters fall. This natural flood

cycle is vital and any a lteration  in its in tensi
ty o r frequency may change the  characteris
tics and productivity o f fish populations.

River and catchm ent basin

T he theories of fluvial continuum , spiral
ling and  the ir corollaries em phasise the 
close dependence of rivers on  the hydrolog
ical netw ork supplying them  but also with 
th e ir en tire  catchm ent basin since they  are 
natu ra l drains. H ence, any hum an activity 
in  th e  fluvial corridor itself (dam s, dykes, 
dredging, draining o f floodable areas, de
forestation  of m argins, specific pollution) 
and in the catchm ent basin (change of soil 
use, intensive agriculture) will have conse
quences fo r the functioning o f the river.

O f course this global vision o f the function
ing of fluvial ecosystem s raises serious 
problem s of scale o f percep tion  w hen an 
attack  is m ade specifically on the causes of 
dysfunction of a river and its consequences. 
To nam e only two, the D anube and the 
R hine are good exam ples which give rise to 
political, legal and econom ic as well as 
environm ental problem s. N evertheless, 
identification of the hierarchical structure 
of fluvial systems has provided the basis for 
a m ore pragm atic approach o f problem s to 
be solved in that it posits a study fram ew ork 
in both  tim e and space. This theory  implies

5 Flooding permits the recycling o f  organic and 
’S inorganic matter. Riparian woods and meadows 
U capture elements and purify the water which feeds 
<a the ground water.

tha t fluvial systems have organisation  levels 
o f defined size, one inside the o ther, like 
Russian dolls.

E ach  organisation level is the site fo r p a r
ticular biological and  physical processes 
functioning at a determ ined  tim e and space 
level. H ence, in the m icro-habitat occupy
ing a few cen tim etres, the organic m atter 
decom position processes take place over a 
few days o r w eeks, while the erosion and 
sedim entation  processes, for exam ple, can 
be seen over parts o f w atercourses several 
kilom etres long and take  place annually o r 
every few years. F u rtherm ore , the biologi
cal and physical processes which occur a t a 
given organisation level are contro lled  by 
the underlying organisation  level. T o take 
the exam ple o f the decom position proces
ses, they are contro lled  in particu lar by the 
type of riparian  vegeta tion  and  the w ater
course substratum , which are both  contro l
led by the habitat.

The challenges

A ll these theories, although scientists are 
no t unanim ous on them , nevertheless p ro 
vide a sound basis fo r understanding the 
functioning of lotie (tha t is, running w ater) 
ecosystem s and the ir revitalisation. How  
can the know ledge acquired  on  the func

tioning of w atercourses be  used to  resto re  
fluvial ecosystem s? W e already know  that 
river planning can be done only at global 
level. H ow ever, if m anaging catchm ent b a 
sins as a w hole is the ta rg e t, taking into 
account alluvial river areas is an im portant 
starting  poin t for in tegrated  m anagem ent 
of river systems in tha t they  control the 
in teractions betw een the aquatic environ
m en t and the terrestria l environm ent. 
T here  are , nevertheless, m any questions 
regarding the problem s w hich arise.

These questions m ay be g rouped  in to  th ree  
g rea t challenges which we m ust face:

1. T he in tegration  of river system s as func
tional units in the countryside is one o f 
these challenges. In  fact, it is u rgent fo r us 
to  try  to  understand  how  the landscape 
m osaic is organised and how  it interacts 
w ith lotie ecosystems.

2. A n o th e r g reat question relates to  the 
cum ulative effects o f hum an  activity on 
river ecosystem s. A lthough it is possible 
today to  predict the direct consequences of, 
for exam ple, a high phosphorous content, 
excessive tem pera tu res, a slackening of 
flow o r toxic effluents over a short period  of 
tim e, we still do no t know  the reactions of 
system s as com plex as lotie ecosystem s to 
repea ted  disturbance o r the synergetic ef
fect o f com bined disturbance.

3. F inally , a th ird  im portan t challenge we 
m ust m eet is th a t of revitalisation and  res to 
ra tion  o f dam aged lotie ecosystem s. W hat 
is a dam aged ecosystem ? W hat do we m ean 
by re s to ra tion?  W hat m ethods are  used and 
how can we foresee the ir consequences?

It is now  u rgen t to  m eet these challenges in 
o rder to  revitalise W atercourses, from  small 
stream s to  large rivers. T o do this, we m ust 
use as a basis the experience acquired  on 
the functioning of river ecosystem s. R e
vitalisation w ork already carried  ou t on 
several E u ro p ean  rivers plays an exem plary 
role as a catalyser for developing o th er 
p rojects in tha t it shows th a t it is no t U to 
pian to  hope for a b e tte r  fu ture for our 
w atercourses. ■

G . Pinay
Centre d ’écologie des ressources renouvelables 
CNRS
29 rue Jeanne Marvig 
F-31055 Toulouse Cedex



Nature was right
Christian G öldi

(  (  rotection o f  rivers and streams
cannot be confined to anti-pol- 

_Z_ lution measures and  biological 
or technical treatm ent o f  waste-water con
tam inated by hum an activity. Water protec
tion should  cover the entire water cycle. 
M odern civilisation with its advanced indus
tries, intensive farm ing  and our often irres
ponsible consum er society threaten water, 
and hence rivers and  streams, on a global 
level.

A  great effort has been m ade in the area o f  
waste-water treatment. It is no t sufficient, 
however, to concentrate on water quality. 
Rivers and streams are a biotope fo r  m any  
animals and plants. W hen they flo w  across 
land used fo r  intensive farm ing  they act as 
links fo r  the increasingly marginalised areas 
that have rem ained unspoilt. Lakes, rivers 
and streams are also im portant features o f  
our landscapes.

A lo n g  m any stretches, hum an activity has 
destroyed the natural character o f  rivers and  
streams and turned them  into gutters. We are 
not suggesting that our predecessors do not 
deserve credit fo r  their flo o d  control and  
clearance w ork. W hat we want today is rec
ognition o f  the need fo r  a new  approach to 
our relationship with rivers and streams.

The redevelopm ent o f  several stretches o f  
river in the canton o f  Zurich with the aim  o f  
bringing them  closer to their natural state 
has led to significant ecological and  aesthetic 
im provem ents. The present plan fo r  the re
vitalisation o f  rivers and streams reflects a 
belief that water protection cannot be con
fin ed  to producing  clean water at the outlets 
fro m  sewage p lants and that one should  not 
resign oneself to leaving rivers and streams 
that have been straightened, narrowed or 
turned into sewers in that unnatural state. ”

Extract fro m  the forw ard  to the revitalisa
tion p lan by M r Eric Honegger, State C oun
cillor and H ead o f  the Public W orks D epart
m ent o f  the Canton o f  Zurich.

Context

In 1987, the Z urich cantonal executive in
structed  the Public W orks D epartm en t to 
draw  up a p lan  fo r the revitalisation of 
rivers and stream s.

P lanning was en tru sted  to  15 private-sector 
w orking parties, each including a civil o r 
agricultural eng ineer, a  landscape architect 
and a biologist.

T heir w ork show ed that redevelopm ent 
and revitalisation could reasonably be con
tem plated  for over 600 stretches o f w ater 
(total length 560 km ).

The findings w ere set ou t in a report.

A fte r careful scrutiny, the parliam ent of 
the canton of Z urich  (C antonal Council) 
approved the p lan  on  23 O ctober 1989 and 
allocated the first funds : SF 18 m illion for 
the years 1989-93.

Technical principles

R evitalisation relies principally on the 
techniques of biological engineering.

W here the river o r stream  has a high gra
dient, it is advisable to  consolidate its bed 
by controlling vertical erosion, eg by 
stabilising the bed  w ith rock , creating artifi
cial sills w ith rock o r building dam s with 
rock o r tim ber. In  the case o f sm all stream s, 
it is even conceivable to  use roo ts fo r this 
purpose. A s far as possible, the w ater 
should flow freely betw een the stabilising 
elem ents. If  there  is a risk of la teral e ro 
sion, the banks have to  be reinforced. To 
preserve the  diversity o f the landscape, sys
tem atic use o f the sam e stabilising elem ents 
is avoided, due regard  being had  to  the 
risks, which vary from  one instance to  
another.

G enerally  speaking, the techniques of 
biological engineering produce very good 
results.

T he N efbach in N effenbach

Plans draw n up in 1966 led to  canalisation 
of the N efbach in 1972-73. T he restoration  
w ork respected  the original rectilinear and 
geom etrical design while creating  a cohe
ren t w hole tha t was both resistant and easy 
to m aintain. Because the dim ensions o f the 
canal had been very generous, its resto ra
tion to  the natural state was easy to  plan. 
T he w ork was carried  out section by section 
in 1983, 1986 and 1987.

T he hard  surface of the bed  and  banks was 
first rem oved by m eans o f an excavator. As 
a  resu lt, the stream  once again exhibits a 
wide variety o f forms. T he sub-soil laid 
bare  by the excavation w ork is com posed of 
gravel and sand, which, by fostering the 
developm ent o f num erous species, can help 
to  bring the stream  back to  life.

1 C atchm ent a rea  E  =  30 km 2 
R ate  of flow Q  =  57 m3 p e r second 
C ost o f the resto ration  w ork : 
approxim ately SF 70 per m etre .

The canton o f  Zurich has an area o f1 ,728 km2 
(built-up areas: 17% , farmland: 23% , 
meadows: 21% , woodland: 29% , lakes and 
rivers: 5% , miscellaneous: 5% ). The can
ton 's rivers and streams (from the Rhine to the 
smallest stream) probably exceed 3,500 km in 
length. (Annual rainfall: 800 -  1,600 mm).

The M iilibach in Saland (m unicipality of 
B aum a) revitalised according to the p rin 
ciples o f biological engineering.

(Stabilising elem ents: rock ; bank  re in 
forcem ent : fascines, individual p lants, 
grass).

C atchm ent area E  =  4.3 km 2
M axim um  ra te  o f flow (50-year period)
Q50 =  19 m3 p e r second
C ost o f im provem ents (1980) SF 713 per
m etre (w ithout purchase of land) SF 567
per m etre (with purchase of land)
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Trends in the trout population o f  the
N efbach

s
s

urvey of 3 August 1987, afternoon 
cction: straightened revitalised

Irea fished (m2) 150 150

Trout aged 1 year 6 14 
Trout aged 2 5 21 
years
Trout aged 3 7 14

1

1

"otal trout 18 49 

'rout/100 m2 12 33

1
Ü

The Reppisch in B irm ensdorf

In 1914-15 and 1931, the R eppisch was 
converted  into a geom etrical drainage 
channel. T he w ide shallow channel af
forded little shelter fo r trou t, and the sparse 
vegetation  was hardly  likely to add to  the 
beauty  of the landscape.

The idea of restoring  the R eppisch to  a 
m ore natural state arose in connection with 
the construction of a public building: a 
num ber o f people  w ere in favour o f incor
porating  it in to  the plans for the ex terio r of 
the building.

T he widening o f the  channel m ade this 
p ro ject a solution that was close to  natu re , 
favourable to  fish and aesthetically 
pleasing.

Technical data:

C atchm ent area : E  =  46 km 2
R ate of flow: Q =  92 m3/s

A s far as possible, biological engineering 
techniques w ere relied  upon  to  consolidate 
the banks. Fascines, groynes and geotexti
les w ere used. T he banks w ere restored  by 
m eans of stakes and ligneous plants grow 
ing close to  the w a te r’s edge. O n two occa
sions, how ever, the stabilising elem ents 
w ere partially  sw ept away by flood w aters 
(Q  =  30 m3 per second and Q  =  40 m 3 per 
second) before  they had becom e firmly fix-

i |  ed. B iological engineering was once again 
O relied upon for the repairs. O n the particu- 
ü  larly exposed o u te r bank , the fascines used 

in the earlie r w ork w ere reinforced  with 
thick branches.

(L ength  of the revitalised section: 470 m 
C ost: SF 370,000, o r SF 787 per m etre)



2 T he C häm m eterbach in D übendorf
CO

a  T he catchm ent area of the C häm m eterbach 
in D übendorf is approxim ately 1 km , 45% 
o f which consists o f m eadow s, 2%  w ood
land and 33% buildings. T he highest ra te  of 
flow recorded  over a period of 50 years is 5 
m3 per second. This can fall to  5 litres per 
second in dry w eather.

R edevelopm ent and revitalisation of the 
stra igh tened  C häm m eterbach w ere con
tem plated  in connection w ith a footpath  
project. The land needed for the footpath  
and  the extensive im provem ents to the 
stream  was placed at the m unicipality’s dis
posal by a private landow ner. This gene
rous offer m ade it possible to  resto re  a 
natural appearance to the stream  along a 
400 m etre stretch.

T he use of transverse sills to  stabilise the 
bed was avoided. The bank nearest the 
stree t was pro tec ted  from  lateral erosion by 
p lant cover rem oved from the natural bank 
o f the stream  by m eans of m achines. The 
right bank was sown with a special mixture.

T he planting of a num ber o f tall trees 
am ong the bushes separated  by areas o f dry 
grassland m ade it possible to  restore  the 
transition betw een the built-up areas and 
the w oodlands and betw een open and 
w oodland biotopes.

The M ülitobelbach in Ebm atingen

The M ülitobelbach was canalised over a 
distance of about 200 m etres in 1945.

Because of the growing num ber of build
ings, ra inw ater was no longer seeping into 
the ground, but flowing alm ost directly into 
the stream  from  the roofs, courtyards and 
streets. As a resu lt, w ater levels rose shar
ply in flood periods.

As the capacity o f the canalised section had 
becom e insufficient, the w ater sought an 
alternative ro u te  via the m eadow s, causing 
extensive dam age in the industrial estate  
dow nstream .

T he m unicipal council and the landow ners 
gave the ir support to  a plan  for re-opening 
the stream .

T he building o f the new stream  com bined 
traditional techniques w ith those of biologi
cal engineering. C oncrete and rock w ere 
used to c rea te  sills on the stream  bed  and 
dam s. T he m ajor structures w ere linked 
together by stream  sections w hose banks 
had been stabilised by m eans o f fascines of 
willow or o th e r trees and bushes.

B ecause this m ethod  of im provem ent in
volved risks, allowance was m ade for the 
dam age which might be caused by erosion. 
H ow ever, the vegetation  grew m agnificent
ly and only a few instances o f mild flooding 
have been recorded.

C atchm ent area : E  =  0.79 km 2
R ate of flow: Q  =  10m 3/s
M ean gradient : J  =  10 %

T A  3 -

C. Göldi
Am t für Gewässerschutz und W asserbau 
des Kantons Zürich 
W alchetor 
C H -8090  Zürich

T he cost o f revitalising the stream , not 
including the building of the path and a 
w ooden bridge, was approxim ately SF 
198,000, o r SF 498 per m etre  of stream . 
A n o th e r SF 50,000, o r SF 125 per m etre of 
stream , was spent on the p lan t cover.
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The Campaign : “Sell fish

The happy optimistic fish is the symbol o f  the 
Council o f  Europe’s Centre Naturopa campaign 
for the protection o f  European fresh water fish and 
their habitats.

Everything depends on local 
com m unities

T he 1991 slogan, “The local com m unity 
rediscovers its rivers” , is in tended  to  en 
courage the authorities and o ther 
in terested  circles o f the 3,000
m unicipalities o f Sw itzerland to  take  an 
in terest in the w atercourses crossing their 
territo ries.

T he aim  is to  stress the im portance of 
w atercourses tha t are in a near-natural 
sta te  as well as the need  to  p ro tec t them  on 
account o f the wide variety  o f flora and 
fauna they contain , to p rom ote the idea of 
restoring  altered  w atercourses to  their 
natu ral sta te  and to propose the necessary 
m eans of support. The above-m entioned 
series o f publications is supplem ented  by a 
guide explaining the various adm inistrative 
form alities (varying from  canton to  canton) 
which have to  be carried ou t in o rder to 
ob tain  the necessary authorisations and 
subsidies. A  free telephone counselling ser
vice has also been  set up: it answ ers dual 
enquiries and gives the particulars o f p e r
sons to  contact in o rder to visit w ater
courses already resto red  in an exem plary 
m anner, as well as the nam es and addresses 
of agronom ical engineers. This service is in 
g rea t dem and, and the first resto ration  
schem es are under way.

Ulrich Haider

The dire facts are well know n : ou t of 
som e 200 E u ropean  freshw ater fish 
species, about 51%  have d isappeared  

o r are th rea tened  with extinction. The 
causes of this rapid  depletion  are also gen
erally well know n, as indeed are  the 
m easures needed to  rem edy the situation. 
Y et action to  p ro tec t fish and their biotopes 
is slow in coming -  and  understandably  so, 
since any im provem ent depends on 
changes in p resen t practices and , w hat is 
m ore, a considerable am ount of expendi
ture. B ut, above all, an im provem ent goes 
hand in hand w ith public aw areness of the 
need  to  p ro tect fish stocks and , hence, a 
will to act. This is why it is so im portan t to  
create am ong th e  general public an under
standing o f the problem  and a readiness to 
take  the necessary m easures, for w ithout 
such prepara tion  and education even the 
best ideas and projects will rem ain  a dead 
le tter. H ere  I should like to  explain how the 
Swiss League for the Protection  of N ature 
(Ligue suisse po u r la p rotection  de la 
nature  -  LSPN ), one o f the great Swiss 
conservationist organisations which also 
acts as a N ational A gency for the C entre 
N atu ropa, is trying to  carry ou t this essen

tial task  of persuasion and education  as part 
o f the Council of E u ro p e ’s “Like a Fish in 
W ate r” cam paign.

T he LSPN has adop ted  the Council of 
E u ro p e ’s “freshw ater fish” them e for its 
own 1990-91 cam paign, com bining it with 
th a t o f “R ivers, a living env ironm ent” , in 
o rder to  dem onstrate  clearly tha t the p re 
servation of a species is inconceivable w ith
ou t the protection  of its b io tope. F o r all the 
LSPN ’s cam paigns, intensive use is m ade of 
the m edia and of publications and audio
visual m ateria l is p roduced  in G erm an  and 
F rench  for d istribution  to  the general pu b 
lic through various channels, bu t m ore p a r
ticularly to  schools, thanks to close collab
o ra tion  with the cantonal m inistries of edu 
cation. N um erous booklets, leaflets, teach
ing aids, wall charts and slides on fish and 
the ir natural habitats have been prepared  
in the form  o f a m odular package which can 
be used in different com binations in a varie
ty in educational and train ing  situations.

H ow ever, an inform ation cam paign re
m ains an abstract notion unless it is backed 
up by activities aim ed at m obilising the 
various target groups. F o r that reason the 
LSPN also decided to  carry ou t several 
educational projects as p art o f the cam 
paign.

Sale o f  “ ducats”

For over 40 years now , th e  LSPN , in con
junction  with the Swiss League of the 
N ational H eritage, has been organising a 
sale o f chocolate “ducats” for the benefit of 
natural and cultural m onum ents under 
th rea t. In 1990, with the them e “N atural 
rivers” , som e 50,000 schoolchildren of
fered 850,000 of these titbits for sale in the 
streets. The proceeds w ere used to  finance 
pilot projects for restoring w atercourses to 
their natu ral sta te , as well as the general 
activities o f the two organisations sponsor
ing the operation . B efore each sale school
children concerned are briefed  by their 
teachers on the year’s them e, with the help 
of special teaching m aterial; the ir assist
ance is rew arded by a contribution  to  their 
class fund. In 1990 television advertising 
was used for the first tim e to back up the 
public inform ation cam paign.

“N ature ship” -  A  new  approach to 
fish

This spring, the LSPN ’s “N atu re  ship” , a 
specially equipped cruise boat has been 
plying the lakes and  rivers o f central Swit
zerland in o rder to p rom ote the protection  
of w ater as a living environm ent and stress 
the role o f w atercourses as links betw een 
hum an com m unities. For exam ple, w ater
courses link together the G erm an-speaking



We must educate today's generations — tomorrow’s decision-makers.

and  French-speaking region of Sw itzer
land, which a re  jo intly  responsible for p ro 
tecting them . T he LSPN ’s “nature  ship” 
m akes stops a t th e  main localities along the 
R iver A ar and around  the N euchâtel. A t 
each p o rt o f call, it offers an on-board  
exhibition of aquaria together with infor
m ation about indigenous fish and their 
b io topes, a series o f one- day o r half-day 
courses on subjects connected w ith w ater, 
an advisory service on w ater and fishing 
trips with professional anglers, as well as 
poetry  readings and o ther cultural ac
tivities. This program m e is aim ed at indi
viduals, represen tatives o f adm inistrative 
bodies, groups of school children and 
others. E very visitor to  the “N ature  ship” 
goes away w ith knowing w hat he o r she can 
do to  p ro tect fish and  the w aters in which 
they live. A t the end of the ship’s cruise, the 
LSPN will continue the operation  until the 
end of the year at its C ham p-P ittet infor
m ation centre on the shores o f the L ake of 
N euchâtel.

It’s fun learning by the riverside

A n other activity o f particu lar im portance, 
in my view, is the “blue ribbon river” en 
vironm ental education  schem e. This pilot 
pro ject, financed jointly  by the LSPN  and 
the Swiss W W F and  the Ecological E duca
tion C entre o f the canton of Z urich , p ro 
vided 30 school classes w ith an  opportun ity  
to  study the Töss, a small hydrographical 
system in the canton of Z urich, in the early 
sum m er of 1990. A  sim ilar schem e took 
place in French-speaking Sw itzerland in the 
autum n. The tw o operations w ere so suc
cessful th a t the LSPN  in tends to  repeat 
them  virtually unchanged in o th er Swiss 
regions in 1991, provided th a t the necessary 
resources are  available.

The aim here  is no t to  dispense advanced 
scientific know ledge, bu t ra th e r to  fam iliar
ise schoolchildren w ith an  im portan t but 
th rea tened  ecosystem  as p art o f an exercise 
which is not only educational bu t also recre
ational -  though by no m eans frivolous, as 
dem onstrated  by the program m e of the 
activities. A  one-day course in the 
m ethodology of the exercise is provided for 
the teachers. In  addition  to  the well-known 
technique of determ ining w ater quality by 
the m eans of bio-indicator species, a new 
m ethod , called “landscape ecology” is used 
to  evaluate “rivers, a living env ironm ent” 
in their entirety . All chemical analysis o f 
w ater is deliberately  eschewed.

A s far as the practical w ork is concerned, 
the first stage is the rough classification of 
the river in question by m eans of standard  
survey form s, which involves describing the 
type of landscape through which the river 
runs and initially identifying the flora and 
larger anim als it contains.

A fterw ards, each class carries ou t a topog
raphical survey o f the 40 o r so m etres of 
river bank assigned to  it, noting dow n a lte r
ation schem es it observes and m aking a 
cross-section diagram  of the river, includ

ing its bed. T he m ain thing is that the 
children should learn to  recognise the dif
ferences betw een natural and altered  
stretches of the river bank  and identify the 
various kinds of constructions which im 
pede the m ovem ent o f m igratory fish 
species.

T he next stage is to  determ ine the quality of 
the w ater by m eans of certain  sm all-anim al 
species which serve as bio-indicators. The 
m acrobiological m ethod  (developed by 
Lassleben) can easily be used by schoolchil
dren  and provides reliable results. A t least 
ten sam ples are taken  of the substrate of 
each section of the river; then one speci
men of each distinguishable species is col
lected for identification purposes. In addi
tion to the num ber of species counted , the 
presence o f “nob le” species is o f decisive 
im portance in assessing w ater quality. “N o
b le” species include, for exam ple, the lar
vae of a num ber o f varieties of trichoptera , 
which are found only in slightly o r m oder
ately polluted w aters. The total num ber of 
species presen t as well as w hichever observ
able “noble” species is m ost sensitive to 
pollution are en te red  on a bio-indication 
form , and  in this way the degree of w ater 
quality can simply be read  off. By collating 
the results concerning all the stretches of 
the river and its affluents which have been 
studied (ie by using the w ork of all the 
classes taking part in the exercise) it is 
possible to  ob tain  findings th a t are 
in teresting  results though no t perhaps very 
surprising to  specialists. F o r exam ple, it can 
be seen tha t the w ater quality de terio rates 
m arkedly from  the beginning to the end of 
the river and declines sharply after any 
discharge of sewage. H ow ever, it m ay also 
be observed that the w ater quality can im 
prove again fu rther dow nstream  thanks to 
the river’s self-purifying capacity, a fact 
that is also instructive to  schoolchildren.

N ot only do these elem entary  ecological 
findings have an educational value; the 
sam e is true of the team w ork conducted, 
the w hole experience of living together ou t
side school and the exchange of notes 
am ong the children concerned: the links 
and relationships thus form ed are a good

illustration  o f the concept o f “B lue ribbon 
river” . The exercise ends w ith a large 
gathering of the participants, during which 
they  com pare their observations, p resent 
them  im aginatively in graphic form  and use 
them  to  m ount a jo in t exhibition which 
afterw ards tours the localities o f the catch
m ent area as a m eans of encouraging fu rth 
e r efforts for the preservation  of th rea tened  
w atercourses.

This kind of education is aim ed at inculcat
ing o r modifying the values which guide an 
individual’s behaviour. It needs a lot of 
tim e, and its results are not im m ediately 
visible. It will take several years, perhaps a 
change of generation , before it will be poss
ible to  judge the success o f all the environ
m ental education  activities in itia ted  by the 
LSPN  as part o f the Council o f E urope 
cam paign. The question is w hether the 
th rea tened  flora and fauna species can wait 
so long. H ence the im portance o f taking 
effective short-term  m easures to  preserve, 
a t least provisionally, the last relics o f our 
natural heritage. F or the long-term  pro tec
tion  of ou r resources, a  radical change in 
our a ttitude  tow ards natu re , along the lines 
o f g rea ter patience, will undoubtedly  be 
necessary, a process tha t will itself require 
patience. Perhaps ou r next environm ental 
education  cam paign should be cen tred  on 
the them e of our relationship  with tim e !*

U . H aider
Ligue suisse pour la protection de la nature -  LSPN 
W artenbergstrasse 22 
C H -4052  Bâle
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-  se ttlem ent o f conflicts over use and de te r
m ination of sim ple o r m ultiple use;

-  reconciliation o f types of use with respect 
for nature.

Six sectors w ere defined : the wine road , the 
small businesses area , the w ine-growing 
area , the area for recreation  and sport, the 
na tu re  protection  a rea  and the buffer zone.

The equipm ent to be installed, the proxim i
ty o f the sensitive natu re  reserve and types 
o f recreational and sports activity which 
w ere som etim es unsuitable for the site 
m ade it necessary to  subdivide the area for 
recreation  and sport. T he area for intensive 
recreational and  sports activities is in
tended  fo r active leisure pursuits and sports 
activities and will be fitted  w ith facilities for 
resting; the area fo r recreation  and sport of 
m edium  intensity  is reserved for fisherm en, 
w hile the area fo r recreation  and sport in 
the broad  sense is reserved  for quiet leisure 
activities. In  the last tw o sectors, the infra
structure will largely be restricted  to  a road 
netw ork.

W ith the natu re  reserve, the G rand  Duchy 
of L uxem bourg w ould like to m ake its con
tribu tion  to  the developm ent, preservation  
and m aintenance of habitats for aquatic 
birds. A  m aintenance and developm ent 
p lan for the reserve has already been  drawn 
up based on the establishm ent o f the largest 
possible central a rea , the adoption of 
m easures to  encourage the form ation of 
b iotopes and a publicity cam paign. B e
cause of the ra th er small area of the whole 
site, the central a rea should contain the 
w hole of the reserve and should be d irected 
surrounded by undisturbed buffer zones. 
The Luxem bourg G overnm ent has already 
begun to acquire the land earm arked  for 
the natu re  protection  zone; it in tends to  
buy the w hole o f the area involved. In the 
case o f the ponds, which are  already public 
p roperty , the first stage of developm ent 
should begin shortly. This will mainly in 
volve m easures affecting the banks, the 
purpose of which will be threefold  :

-  softening the “bath  tu b ” shape of the 
ponds;

-  creation of a stretch  of w ater providing 
m ore extensive views, bu t w ithout linking 
up the ponds. T he diversity of the chem i
cal com position of the w ater should not 
be a ltered ; the different underground 
w ater levels ru le  ou t linkage betw een 
ponds;

-  creation  of a g rea te r diversity o f hab ita ts , 
particularly o f w etlands, which will dry 
out on a seasonal basis.

The higher g round betw een ponds will be 
partly  levelled o u t, shallow inlets and pools 
will be form ed and som e steep banks will be 
turned  into norm al gently sloping banks.

O nce the w ork has been  com pleted , som e 
land will be left fallow (land under ro ta 
tion) ; on o th er land initial planting  is p lan 
ned  (as well as the rep lan ting  of plants 
previously rem oved and preserved).

In view of the unique character of the pond 
region in L uxem bourg and its central situ
ation  in a fu ture “T hree B orders N ature 
P a rk ” , a “M oselle house” style visitor and 
inform ation centre is p lanned , which will 
serve no t only the reserve bu t also the 
natu re  park.

In  putting  this idea in to  practice , the G rand 
D uchy o f L uxem bourg w ould like to  em 
phasise its wish to establish a  cross-border 
n a tu re  park , for which it w as willing to 
provide considerable infrastructure 
facilities.

T he visitor and inform ation  centre will be 
built on the edge of the natu re  reserve near 
the village of W intrange. T he external as
pect o f the building will reflect the local 
architectural style. I t is p lanned  to  provide 
prem ises fo r a perm anen t exhibition on the 
zoological and natural fea tu res o f the pond 
region and the na tu re  p ark  as well as for 
tem porary  exhibitions; th ere  will also be 
lounges and w orkroom s, together with a 
library; outside it is p lanned  to  establish a 
small educational trail, w hich will lead to 
certain  places a t the edge of the natu re  
reserve.

R isks and conflicts

A buffer zone will be requ ired  to reduce or 
m itigate the negative im pact on the sensi
tive natu re  sectors. This m eans, first, the 
ponds and, secondly, the na tu re  reserve. 
T he buffer zone will there fo re  have two 
goals to  a tta in :

-  to  m itigate as fa r as possible the negative 
im pact on the com position o f the w ater, 
particularly  tha t deriving from  neigh
bouring agricultural land which is w orked 
intensively. The aim  is to reduce the 
am ount o f nutrients in troduced into the 
ponds. A  contribution  should also be 
m ade by establishing protective p lan ta
tions to prevent the en try  o f such sub
stances o r o f pesticides as well as catch
m ent ditches to  drain off surface w ater;

-  the na tu re  reserve, w hich is left as it is, 
should be  sealed off. This objective will 
be mainly achieved th rough  the area o f 
ponds situated  betw een the area o f in ten 
sive recreation  and sporting activities and 
the reserve. Fishing will still be allowed 
on the southern  bank , bu t no t from  boats. 
This sector could also be provided with an 
observation p latform  equipped  with a 
telescope and explanatory  tables from  
which the reserve could be observed.

T he m ain obstacle to the establishm ent of 
the n a tu re  reserve is still the unresolved 
conflict w ith the fisherm en. This is because 
they fish in virtually all the ponds, even 
w here the fu ture reserve will be. T he site ’s 
poten tia l for the p rotection  o f b io topes and 
species, particularly  aquatic b irds, is cer
tainly m uch g reater than  is the case a t p re
sent. A  natu re  reserve of 71 hectares can
not be used sim ultaneously for the p ro tec
tion o f nature  and for fishing, w hether as a 
sport o r otherw ise.

The future?

The discussion of o ther uses fo r the H aff 
R eim ech region began th ree  decades ago 
with the extraction  of gravel ; the 1985 regu
lation and subsequent agreem ents have 
cleared the ground fo r an in -depth  dis
cussion in  th a t a num ber o f possible uses 
have been perm anently  ru led  ou t, eg the 
construction  of a  nuclear pow er sta tion , the 
building of m otorw ays/industrial esta tes or 
the establishm ent o f a national w ater sports 
cen tre . B ut even today the dem ands are 
m ultiple and  conflicts exist. In the case of 
som e of these dem ands, the ecological 
conditions are no t favourab le; o th e r uses 
could no t co-exist in the sam e area  ; how ev
er, in  som e cases, conflicts could a t least be 
reduced  by m easures to  develop and/or 
m aintain  the site. O ther decisions m ust be 
taken  now in consultation w ith those in
volved. H aff R eim ech m ust be considered 
in the regional setting of L uxem bourg’s 
M oselle Valley in the light o f th e  great 
beauty  of the site and hence its im portance 
in term s of tourism , its b o rder situation , its 
im portance for transport (particularly  the 
navigable channels) and the heavy burden 
im posed on the region by intensive agricul
tu re  (w ine-growing). The pond sector is, in 
its own way, unique in the G rand  D uchy of 
L uxem bourg and, from the point o f view of 
natu re  pro tection , is am ong the m ost im 
po rtan t sites in the country. It has the po
tential to  becom e a m an-m ade paradise and 
could accom m odate many plant and anim al 
species which, during recen t decades, have 
generally been forced back into sm aller and 
sm aller areas and w hose survival has b e 
come doubtful in areas o f intensive land 
use. ■

R. K uberek
7 rue de Steinsel 
L -7254  Bereldange



Dordogne (France)

Jacques Cartier (Quebec)

Twinned rivers
P ierre D u lu d e  
G u y  P u s te ln ik

The D ordogne (France) and the Jac- 
ques-C artier (Q uebec): two rivers 
tw inned for conservation

H istorically, m ost rivers of F rance flowing 
in to  the A tlan tic  w ere visited annually by 
the A tlantic salm on (Salm o salar). Sim ilar
ly, in Q uebec, a great m any of the rivers 
flowing into the G ulf and Saint L aurence 
estuary w ere visited by this species. O ver
fishing and the deterio ra tion  of habitats 
required  fo r salm on breeding along with 
industrialisation have resulted in a led to 
decrease in num bers and , in certain w ater
courses, the disappearance of the species. 
In particu lar, this is the case o f the river 
D ordogne in F rance and the Jacques-C ar-

tie r river in Q uebec, from  which the salmon 
disappeared  in the la te  19th century.

O ver the  past two decades, F rance and 
Q uebec have m ade g rea t efforts to  restore 
their aquatic environm ents and to  build up 
salm on stocks. In the  D ordogne and the 
Jacques-C artier, it was decided in the late 
1970s to  conduct a revitalisation cam paign.

T he idea of tw inning the two rivers fol
lowed on from  scientific and technical co
operation  carried ou t betw een the two 
states since the la te  1970s. In  1985 a Franco- 
Q uebec colloquy on the restoration  of 
w atercourses fo r m igrating species culm i
nated  in the tw inning idea, producing a

charter rendered  official in the fram ew ork 
of an  agreem ent signed by the two govern
m ents on 10 D ecem ber 1990.

Parts o f the charter affirm  the wish of 
governm ents :

-  “to m ake the D ordogne and Jacques- 
C artier rivers exam ples of the enhance
m ent of such exceptional natural sites, for 
the enjoym ent of presen t and  future gen
erations ;

-  to  encourage all research  likely to  con
tribu te  to  balanced m anagem ent o f the 
natural environm ent;

-  to  inform  and sensitise local riparian  au 
thorities on the particularly  fragile nature 
of the salm on species, its b io topes and 
hab ita ts , and to  encourage local people to 
participate in restoration  activities;
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The institutions involved: France: the 
Ministry o f  Foreign Affairs, Ministry o f  
Environment;
Quebec: Ministry o f International Affairs, 
Ministry o f  Leisure, Hunting and Fishing

-  to  com m it the ir own adm inistrations, 
along with associations representing  the 
people living along the river-banks in 
jo in t action to  encourage réin troduction  
of the A tlantic salm on” .

F or this pu rpose, scientific and technical 
exchanges and  co-operation , exchange of 
inform ation, exchanges of representatives 
o f associations and  residents involved in 
w atercourse m anagem ent are envisaged.

In practice

T he logic and recen t experience of this 
tw inning are  directly based  on concepts 
form ulated  by the scientists w ho conceived 
them ; studies w ere conducted  before  plans 
w ere m ade and the activities undertaken  
follow ed each o th er logically and w ere in te
grated  in an action p lan  designed to  provide 
m otivation  in keeping with the objectives of 
resto ration  on th e  tw o rivers.

Exchanges and co-operation  have related  
successively to  the following topics :

Sciences and techniques

Close co-operation , exchanges of infor
m ation and m ethods, and w ork conducted 
jointly  over several years have steered  and 
m otivated  scientific approaches and m ore 
o r less d irected  the choices m ade on each of 
the river basins. A  jo in t com parative analy
sis carried out in 1990 has identified dif
ferences of approach  and context, objective 
pinpointing of the strengths and w eaknes
ses o f each activity and  is currently  serving 
as the basis for planning o f new resto ration  
activities under the tw inning:

-  a French specialist is participating in the 
design of fishways on the Jacques-C ar
tier,

-  Q uebec technicians have contribu ted  in 
environm ental cartography (this w ork 
has produced jo in t participation in collo
quies and F ranco-Q uebec publications).

Involvem ent o f  local peop le

E valuation  highlighted the lack of involve
m ent o f local people and associations on 
the F rench side in the p lan fo r restoring the 
river.

A  mission to  the Jacques-C artier allowed a 
group of fisherm en to m ake contact with a 
different situation , the Q uebec context 
w here m ore flexible m anagem ent and stric
te r  regulation  are  achieving an accelerated 
resto ration  process. This has provided con
siderable stim ulation and contacts betw een 
associations which will no t fail to  en 
courage.

Exchanges have taken  place betw een 
municipal elec ted  representatives 
(Q uebec) and  departm en ta l elected  rep 
resentatives (F rance). These contacts have 
resu lted  in ongoing co llaboration  (tw inning 
of tow ns and sports clubs) and particularly 
in new openings and dynam ism  resulting 
directly from  exchanges of inform ation and 
discoveries elsew here of w hat it is often 
difficult to  im agine at hom e.

Educational activity

T o facilitate m edium -term ed social in
volvem ent and an increase in environm en
tal aw areness, environm ental education  is a 
valuable tool on both  sides of the A tlantic. 
Exchanges in this dom aine are particularly 
active :

-  Q uebec teachers in charge of educational 
developm ents on the Jacques-C artier 
have visited F rance to  analyse the contex
tual links and activities under way. E x
changes o f experience with French 
teachers have proved fruitful and are to 
be expanded;

-  an inform ation visit was organised to  the 
chief towns in the D ordogne valley with 
pre-release showing of a France te le 
vision station FR 3 film show ing the two 
restorations, a Q uebec play on the life 
story of the salm on and talks by two 
biologists, one F rench and one Q uebeck
e r on réin troduction  of the fish. This 
even t organised by the tow n authorities 
and associations was very successful and, 
in particular, allowed local people not 
closely connected  with the river to  be 
m ade aw are through the Q uebec people 
of their own assets and conservation 
problem s. A  sim ilar visit was m ade in late 
M arch 1991 in the Jacques-C artier valley 
for the purpose o f increasing identifica
tion w ith the valley in peop le ’s minds, 
through a very tho rough  know ledge of 
the characteristics and problem s of the 
o th er river.

Future

U p to now , tw inning of the two rivers has 
resu lted  in an aw areness, through exam ple 
and com parison, in the two valleys o f their 
respective richness. B eyond the obvious 
scientific value, in term s of results and 
m ethods, the tw inning has already ex
ceeded the hopes of its initiators through 
the recent bu t active involvem ent o f the 
teaching fratern ity , associations and 
elec ted  representatives.

A high quality tool for collective m otiva
tion , a m eans of action, an alibi, a catalys
e r . . .  w hatever, on the D ordogne and  the 
Jacques-C artier the tw inning has already 
served th e  cause of the environm ent in spite 
of -  o r thanks to -  the differences o f con
text.

All the visits carried  ou t on bo th  sides are in 
keeping w ith a clear objective, guaran te
eing the ir success and their effectiveness to 
the benefit o f people in general. They al
ways aim , each in its own dom aine at:

-  stim ulating and providing m utual support 
fo r achievem ent o f the tw o resto ra tion  
projects;

-  understanding  of contexts and  m easures;

-  identification o f the strengths and w eak
nesses o f each activity and o f the co
opera tion  and  developm ent focus likely 
to  be m ost profitable to  both  parties ;

-  establishm ent o f a base for following up 
resto ration  and tw inning activities.

F or this, the organisation relies on the work 
of the two tw inning com m ittees (French 
and Q uebecker) which centralise the ac
tivities p roposed  by the various partici
pan ts, select the projects m ost likely to 
serve the collective in terest and assist the 
project agents to p repare files, find funds 
and contac t collaborators. T hese com 
m ittees centralise mission reports and cir
culate them  throughout the valley to allow 
the largest num ber to  benefit from  previous 
experience. ■

P. D ulude
Biologist
M inistère Loisir, Chasse et Pêche 
Quebec

G. Pustelnik
Biologist
Conseil Supérieur de la Pêche 
La Vigne Basse 
F -24200Sarla t
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Awakening stagnant waters

W7//y Delvingt 
Maurice D ethioux

Bodies o f stagnant w ater form  a vast 
collection of highly diverse b io topes : 
oxbows o f rivers o r stream s, e ither 

connected to  m ain w ater courses or isolated 
from  them ; and natural o r artificial lakes 
and ponds. T he type o f w ater supply, its 
quality, the depth  and area o f a body of 
w ater are also im portan t param eters. This 
diversity and the fact tha t m an’s influence 
can be very far-reaching explains why it is 
difficult to define accurately and in few 
w ords such a com plex biological reality. 
The study will therefore  be confined to 
oxbows, although the results ob tained  may 
often by applied to  lakes and ponds.

Plant life

Only aquatic hab ita ts  rich in nutrients 
(m esotrophic and eutrophic w aters by far 
the m ost frequen t in oxbow s), will be dis
cussed.

Oxbows are inhab ited  by tw o d ifferent ty
pes of higher p lant life.

The first type is m ade up of aquatic species, 
o r hydrophytes, w hich can grow up to  5 
m etres in dep th  if the w ater is sufficiently 
clear. Som e o f these hydrophytes are  sub
m erged, such as pondw eed and elodea , 
while o thers float, such as duckw eed.

The second type consists o f sem i-aquatic or 
am phibian species which live close to  the 
w ater’s edge w here the w ater level varies. 
T heir leaves grow on the surface of the 
body of w ater.

L ittoral flora is m ade up of a series o f m ore 
or less concentric reed  beds whose d istribu
tion is determ ined  chiefly by the depth  of 
the w ater. S tarting furthest from  the shore, 
the great bulrush (Scirpus lacustris) grows 
in w ater 2 to  3 m etres deep ; w ater reeds 
(Phragmite australis) are m ost at hom e in 
w ater 1 to  2 m etres deep ; while the broad- 
leafed reedm ace ( Typha latifolia), reed  
m eadow  grass (Glyceria m axim a) and bur- 
reed (Sparganium  erectum) can to lerate  
long periods above the w ater level.

R eed  beds annually  p roduce 8 to  10 tonnes 
o f dry m atte r per hectare  but in eutrophic 
sites these figures can reach 10 to  20 tonnes. 
In  such cases, decom position rem ains in
com plete and  an excessive accum ulation 
takes place.

Lastly, we find plants which are m ore ter- 
restial than  aquatic bu t which grow on wa
ter-logged land , such as sedge m eadow s, 
the na tu re  o f which varies according to  the 
richness o f the environm ent. They can p ro 
duce 5 to  8 tonnes p e r hectare of dry m atter 
each year.

I t is generally at this level th a t one begins to 
find the first w oody species in the form  of a 
variety of willows, such as th e  eared  sallow 
(Salix aurita), the  grey sallow (S. cinerea) 
and the ir hybrids, which have gradually 
allowed the black a lder (A lnus glutinosa) to 
spread.

Fauna

The rich environm ent allows abundant mic
roflora to proliferate and to  supply trophic 
netw orks tha t are very rich bo th  in diversity 
of species and in num ber.

In particu lar the fish and  birds of the "stag
nan t w ater” ecosystem  m erit special a tten 
tion.

T he fish living in oxbows isolated from  the 
main w atercourse, which has o ften  been 
profoundly altered  by m an  (canalisation, 
deepening and w idening, rectifying, clear
ing out and so on) and which itself no longer 
harbours any m ore than  a few com m on 
species, rem ain  the only w itnesses to  a once 
abundant fish life. A longside com m on 
species such as the roach , red-eye, carp, 
tench, b ream , perch , pope and pike, much 
less-frequently found species can be seen 
such as the b itterling  (R hodeus sericeus), 
thunder fish (M isgurnus fossilis), rain bleak 
(Leucaspius delineatus) and stickleback 
(Pungitius pungitius).

The body o f w ater a ttracts various species 
of birds looking for food o r shelter: king
fishers, com m on herons, little grebe, 
ducks, swallows and so on.

The reed  beds are the hom e of grasshopper 
w arblers, reed  w arblers and sedge w arb
lers. W hen willows and alders grow in the 
terrestria l edge of the reedbeds, w arblers 
appear. E ndangered  species such as the 
little b ittern  (Ixobrychus m inutus) and the 
w ater rail (Rallus aquaticus) can be found 
locally.

Snipes and sandpipers appear in the m uddy 
areas w here the w ater m eets the reed  bed 
o r sedge m eadow .

Such diversity inevitably attrac ts num erous 
birds of prey, such as the sparrow  haw k and 
various types o f falcon.

Threats

O n account o f their small size, oxbows 
rarely  attract the atten tion  o f public au
thorities, o r even wildlife p ro tection  associ
ations. T he disappearance o f a significant 
num ber of them  has taken  place in alm ost 
total indifference.

A sight which today is — happily — becoming 
rare

Some oxbows have been  filled by public 
authorities delighted to  have found sites in 
which to discharge the ir w aste from  clean- 
ing-out operations, o r even the ir rubbish.

Pollution is an ever-present th rea t. N u t
rients find their way in to  the oxbows either 
from  agricultural land surrounding the site, 
o r from  stream s running in to  the oxbows or 
from  pollu ted  groundw ater. F rom  tim e to 
tim e drainage w ater o r overflow  from  w ater 
purification plants spills in to  the oxbows.
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The consequences are  disastrous, a  p rolif
eration  o f grass-green algae o r blue-green 
algae w ith a substantial reduction  of oxygen 
levels at depth  and increased putrefaction. 
All plant and anim al life ceases (eu troph 
isation).

W hen the level o f nu trien ts supplied is not 
so high, the productivity  o f the p lan t life 
and in particu lar o f the reed  beds increases. 
Substantial quantities o f p lant m atte r are 
only incom pletely recycled and accum ulate 
on the oxbow bed. This silting-up process 
leads to  the gradual advance over the ox
bow of willows and alders and the disap
pearance of exposed w ater surface.

The anarchical occupation  of the site by 
anglers has had  a w ide variety  o f conse
quences : dam aged banks, crushed reeds, 
excessive dem ands on fish populations, 
supply of species appreciated  by anglers 
(roach, p ike , carp) which upset and grossly 
simplify the balance of the fish population  
at the site, and  accelerated  eutrophisation  
due to  over-baiting.

M anagem ent

Ideally the m anagem ent of oxbows o f m a
jo r biological and aesthetic in terest should 
be carried  ou t by a team  com prising rep 

resentatives o f central governm ent and loc
al authorities, anglers, environm ental p ro 
tection organisations and scientific circles.

I t is essential first o f all to  take  stock of the 
cu rren t situation  and in particu lar o f the 
sta te  o f the biocoenosis (b rief study), the 
w ater supply (natu re , quality , ra te  o f flow), 
pollu tants entering  the supply and o ther 
sources o f dam age. A  plan  of action can 
then  be proposed to  those concerned.

A m ong the m easures to  be considered are 
the following:

-  sanitary engineering operations (d ivert
ing o f pipes, upgrading w ater purification 
p lants, etc);

-  creating  unfarm ed belts o f land (or 
farm ed w ithout the use o f fertilisers) 
around  the sites ;

-  p lanting , in a buffer zone, p referably  in
digenous species of trees tha t are capable 
o f absorbing fertilisers (such as a lder, ash 
and sycam ore m aple);

-  regular cutting o f reed  beds, rem oval of 
cuttings and restrictions on the num ber of 
trees;

-  cautious clearing if na tu ra l silting-up and 
m atte r in suspension from  o th er sources 
have dam aged the site;

-  strict rules governing fishing.

O xbow s are an especially in teresting  aqua
tic ecosystem . They are th rea tened  in two 
ways:

-  natural evolution through silting up ;

-  external influences (various types o f po l
lution and hum an activities).

These th rea ts are especially w orrying for 
the fu tu re  o f oxbows isolated from  their 
original w ater course.

M anagem ent o f the oxbows is vital to  their 
p reservation , m ust take account of th e  vari
ous in terests involved, and should leave 
room  for useful co-operation betw een  pub
lic au thorities, pressure groups and scien
tists. I t is hoped tha t the rare  exam ples of 
action currently  being taken  will be m ulti
plied because the presen t situation  is of 
grave concern in all the countries o f E u ro 
pe. ■

W. D elvingt 
M. D ethioux
U E R  Sylviculture
Centre de recherche et de promotion forestières 
Faculté des sciences agronomiques de G embloux 
Passage des D éportés, 2 
B-5030 Gembloux
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Salm on are freshw ater fish at b irth  and 
spend the ir early lives in cool, well- 
oxygenated , flowing w ater, on gravel 

and pebble bottom s, w here they rem ain for 
one or two years. A t this stage, they are 
“p a rr” and resem ble ordinary tro u t, though 
their colour and shape are slightly dif
ferent.

W hen they are approxim ately 15 cm long, 
they undergo a radical physiological change 
which p repares them  to en te r the sea. They 
take on a silvery colour and are now know n 
as “sm olts” . T hey m igrate dow n river to  the 
sea and m ake the ir way to  a po in t in the 
N orth  A tlan tic , south of G reenland . Two 
to four years la ter, they re turn  unw avering
ly, as adult fish weighing 3-20 kilos, to  their 
native rivers, guided by a hom ing instinct 
which is still unexplained, bu t infallible.

To rep roduce , they find their way back to 
the spaw ning grounds in the u pper reaches 
w here the ir paren ts buried  the eggs from  
which they them selves em erged th ree  to  six 
years previously. A fte r spaw ning, they usu
ally die, w orn ou t by the long journey  up
stream  against the current.

V arious factors can in terfere with this n a tu 
ral cycle, as we shall see in the case o f the 
R hine.

Loss o f  a heritage

H istorical studies carried  ou t in several 
countries have dem onstrated  the ecologi
cal, econom ic and sociological im portance 
of salm on in the R hine Basin. These p ro 
vide us w ith da ta  on d istribution , catch 
trends, the various stages in decline of the 
fish and the reasons for its com plete disap
pearance.

T hey tell us:

-  tha t the salm on population  used to  be a 
large one: at the end of the 19th century , 
betw een 100,000 and 120,000 salmon 
w ere taken  from  the R hine every year, 
w ith a record  catch o f 250,000 in 1885. 
A ssum ing an annual cap ture  ra te  of b e 
tw een 15 and 3 0% , this indicates a stock 
o f 800,000 adult fish;

-  tha t the en tire  R hine Basin (river and 
tributaries) contained salm on;

-  that the causes of decline and eventual 
d isappearance w ere :

*  m orphological changes in the river and 
its tribu taries , which reduced  natural p ro 
duction capacities, first on the tributaries 
and then  on the river itself;

*  p revention  of m igration w hen dams 
w ere built;

*  over-fishing;

*  severe pollution in th e  1960s and 1970s ;

-  that the fishing au thorities foresaw  the 
decline 100 years befo re  the fish disap
peared  and tried  to p ro tec t and m aintain 
stocks by using artificial reproduction  
techniques. All their efforts w ere insuffi
cient to  prevent increasing, unconsidered 
deterio ra tion  o f the ecosystem  ;

-  that certain changes, particularly  those 
affecting hab itats , a re  irreversible and 
can be  rem edied  only to  a lim ited degree ;

-  that pollution has been  declining since 
the disastrous levels reached  in  the 1960s 
and 1970s, m aking it possible to  re in 
troduce the sea trou t from  the early 1980s 
on.

D eterm ined  international action

The re tu rn  of the sea trou t was one of the 
first results o f the policy for depollution of 
the R hine launched in th e  w ake of the B ern 
In ternational A greem ents o f 1963, which 
established the In ternational Comm ission 
for the P ro tection  o f the R hine against 
Pollution (IC PR P).

It now seem s both  possible and advisable to 
take re tu rn  of the sym bolic and highly- 
prized salm on as a biological index o f im 
proved w ater quality.

M eeting in S trasbourg on 1 O ctober 1987, 
the E nvironm ent M inisters of the R hine 
riparian states called fo r a program m e to 
secure re turn  of the salm on in the year 
2000, as part of the “R hine A ction P lan” for 
im provem ent o f the river.

T he purpose of re in troducing the salm on 
will thus be long-term  preservation  of the 
species, guaranteeing sound w ater quality 
for fu ture generations.

Main features o f  a program m e

A  program m e for ré in troduction  of the sal
mon has th ree main points o f em phasis:

1. R ediscovering the spawning grounds

O nce the m ajor schem es fo r régularisation 
and channelling of the river and its 
tributaries has been com pleted , the most 
im portant thing was to  find out how many 
o f the old spaw ning grounds w ere left and 
salm on could still reach them .

In 1989, a research project was launched in 
F rance, G erm any and L uxem bourg to 
answ er these questions and to  estim ate the

num ber of salm on which could reasonably 
be expected to  reproduce and grow in the 
m aturing zones adjacent to  these potential 
spaw ning grounds. The biologists and local 
fishery officials involved used historical, 
m orphodynam ic and w ater quality criteria 
to  p inpoin t five initial sectors : the Vieux- 
R hin betw een A lsace and B aden-W ürttem 
berg , the III and its tribu taries , the Kinzig 
and the M urg, the Sauer, which flows into 
the M oselle, and the Sieg, which is closest 
to the sea. Suitable zones (spawning 
grounds and habitats for young fish) cover
ing m ore than  200 hectares have so far been 
iden tified , w ithout counting the M urg and 
the Kinzig, which are still being studied. 
This is already sufficient fo r approxim ately
2,000 adult salm on to  reproduce.

2. R estoring  m igration rou tes

T he last ten  years in E u ro p e  has seen a 
particularly  m arked im provem ent both  in 
fish ladder technology and in w hat we know 
abou t the reactions of fish w hen faced with 
obstacles. H ydraulic sim ulation on small 
scale m odels and  radio  tracking techniques 
have been  particularly  useful here.

Fish can now to  cross m ost dam s, provided 
th a t the right steps are tak en , ie that fish 
ladders geared  both  in w idth and in take to  
the river’s size are constructed .

U nfortunate ly , this is no t the case with the 
fish ladders at p resent installed on the 
R hine dam s. V ideo m onitoring  has con
firm ed their shortcom ings. Solutions to  the 
prob lem  w ere considered as p art o f the 
p relim inary  study carried  ou t by the H igher 
F isheries C ouncil, which drew  on  the ex
perience gained by E lectricité  de F rance 
w ith the G aronne and D ordogne dam s. 
T he construction  of a new  ladder on every 
dam  would m ake the system alm ost totally 
effective for salm on and the m ain m igrant 
species (sea tro u t, lam prey, alosa and stu r
geon).

Initially, access to  the spaw ning grounds on 
the Kinzig and the III w ould be provided by 
constructing ladders on two m ajor R hine 
dam s (Iffezheim  and G am bsheim ) and sev
eral small dam s on the two tributaries. 
T here  are already plans to  install ladders on 
several dam s on the 111.

O n the Sieg, the four dam s furthest dow n
stream  have already been  m odified or filled 
w ith ladders, and m igrant species can now 
cross them .

A ltogether, som e 30 dam s w ould have to  be 
equipped  on the selected pilo t tribu taries as 
part o f a first project phase.

3. R estocking

T o relaunch the salmon cycle in the R hine, 
hundreds of thousands o f fry from o ther 
rivers will have to  be released  over a period  
of several years, so th a t they can gradually 
acclim atise to their new  environm ent : the 
odour o f the w ater to  guide the ir re tu rn , 
o rien tation  at sea so tha t they can find the 
feeding grounds and then  m ake their way
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Salmon in the Rhine disappeared in the middle o f  this century. Vast projects have been started so that this 
far-migrating fish may once again confront the rapids in order to regain its breeding sites (here the Old 
Rhine at Ottmarsheim, France)

back to  the estuary , adapta tion  of their 
sexual m aturing ra te  to m atch the distance 
they m ust cover to  the spaw ning grounds, 
etc. A dap ta tion  of a salm on strain  to  a river 
is a highly com plex process, and this m eans 
that introducing fish from  outside sources 
to replace vanished stock is always a long 
and difficult business. T he re turn  of the 
first adult fish is m erely an encouraging 
sign. Several generations m ust re tu rn  and 
reproduce before num bers increase to any 
m arked  ex ten t, as adapta tion  im proved the 
survival and reproduction  rates.

It is safe to  say tha t stocking with fry over a 
period  of som e 20 years is necessary for 
perm anent ré in troduction  of the salm on, ie 
for the natural cycle to becom e self-per
petuating. Some one million fry will be 
needed every year for the five sectors al
ready selected.

Several phases in a long-term  
programm e

G enerally  speaking, a salmon restocking 
program m e com prises th ree phases:

-  a research  phase (2-5 years) : feasibility, 
definition of techniques and resources, 
consciousness raising am ong protagonists 
and public;

-  a restocking phase p ro p er (15-20 years) : 
rem oval o f obstacles blocking access to 
spaw ning grounds, release of salm on fry 
on a massive scale, artificial reproduction  
using re tu rned  adults, p rotection  of the 
species and resto ra tion  of its hab ita ts;

-  a balancing phase : m anagem ent o f the 
stock and  possible reduction  by fishing, 
protection  of the species and its hab ita t.

This is a long-term  project, and results will 
not seem  spectacular until several decades 
have passed. It calls for determ ination , 

atience and substantial resources.

C o-ordinated technical resources and 
regulations

Stocking the upper reaches massively w ith 
salm on fry is pointless if the adu lt fish are 
taken  as soon as they en te r the estuary. 
R esource d istribution has long been  an 
issue betw een H olland and the upstream  
countries, and the in ternational R hine sal
m on agreem ents concluded a fter 1885 de
tailed , am ong o ther things, the con tri
bution  which each country was to  m ake to 
restocking with salm on fry.

B ut stocking with salm on fry w ould still be 
pointless if dam s w ithout ladders p revented  
adult fish from return ing  to  the spawning 
grounds.

A gain, the extent to  which stock has been  
reconstitu ted  cannot be m easured  w ithout 
a co-ordinated  in ternational m onitoring 
system.

A n in ternational structure  is needed to 
pilot the “Saum on 2000” p ro ject, and  this 
must be  able to  indicate the resources 
needed , co-ordinate initiatives and assess 
the results achieved by regional team s in 
their own areas.

Financial resources

These are at p resent being w orked ou t by 
the IC P R P ’s w orking party  on m igrant fish . 
T he  estim ates will not be p itched too low, 
since this w ould certainly lead  to  failure as 
regional program m es lost steam  before a 
balance had been struck.

As an indication, the building of a single 
fish ladder on a m ajor R hine dam  will cost 
35 million francs. The sm aller ladders 
needed on tribu taries will cost betw een
200,000 and 10 million francs. Stocking 
with fry will cost betw een 6 and 10 million 
francs a year over 20 years. To this invest
m ent expenditu re  m ust be added the cost o’

research , o f the regional team s and of the 
in ternational structure , ie approxim ately 5 
million francs a year.

O bviously, m aking these financial resou r
ces available is essential to  the p lan ’s suc
cess.

A t p resen t, the feasibility studies are  being 
financed by s ta tes and regions, by a grant 
from  the Sandoz R hine Fund and by vari
ous local contributions, particularly  from 
fisherm en. This p repara to ry  phase will cost 
som e 5 million francs.

W hen the im plem entation  phase begins, 
several partners will have to be involved, 
including: states, regions, dam  ow ners, loc
al au thorities and associations. B ut the 
scope of the plan  and its in ternational 
in terest suggest tha t a E u ropean  C om 
m unity P rogram m e should also be set up.

Technically possible, bu t hard  to im ple
m ent and slow in taking effect, the 
“Saum on 2000” schem e will apply prim ari
ly to  the salm on, but also to  the sea trou t, 
the lam prey, and indeed the alosa and the 
sturgeon. T hrough shared E u ropean  d e te r
m ination and effort, it will restore  to  us the 
heritage of ou r great E uropean  river. ■

J. D estrez 
P. R oche
Conseil Supérieur de la Pêche 
18, rue de Nomény 
F-57158 Montigny les Metz



The Danube 
D elta
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Branta ruficolis winters around the delta

A natural monument

A n g h e lu ß  Vädineanu

The D anube D elta  is a  com plex of 
aquatic and terrestria l ecosystem s, 
structurally  and functionally distinct 

in different degrees. These units are , on the 
w hole, both  tightly in terconnected  and in
te rdependen t, resulting in general charac
teristics (a certa in  gene pool and a large 
hab ita t and biological diversity), a fact 
which gives this zone the status o f “unicum  
ecologicum ” within the de lta ’s system. This 
peculiarity is also em phasised by the fact 
th a t, although in the last decade there  ex
isted a p rogram m e for the d e lta ’s severe 
transform ation , fortunately  it was only p a r
tially accom plished (that is, to  a sm aller 
degree com pared to  w hat has been  under
taken  in o th er river deltas in E u rope , Asia 
and N orth A m erica). C onsequently , we 
can now see th a t the specificity o f the 
D anube D elta  was preserved to  a certain 
ex ten t, starting  from  which one could in iti
a te and develop a recovery process capable 
o f bringing the D elta  back to  the 1970-75 
situation.

For the tim e being, this ecological system 
includes small backw aters, m arshes, 
ponds, lakes, floating reed  islands, flooding 
zones, the D an u b e’s arm s and a rich n e t
work o f brooks and channels (natural o r 
m an-m ade), through which the aquatic 
ecosystem s are  in terconnected ; it also in
cludes the large sandy banks (C hilia, L etea , 
C eraorm an and Sfintu G heorghe), as well 
as the sm aller sandy banks spread along the 
D an u b e’s arm s ànd principal channels.

1 should like to  po in t ou t tha t, until now, 
the p lanned w ork in tended  for agriculture 
and fish farm ing did not lead to  the rem oval 
o f som e natural ecosystem  categories. 
W hat has been  achieved led only to  the 
decrease o f the  w eight o f rep resen ta tion  
and to  th e  reduction  of the a rea  of each 
species. This decline surely a ttenua ted  the 
carrying capacity over direct o r indirect 
hum an pressure.

R estraining the represen ta tion  ra te  o f dif
ferent categories o f the D e lta ’s natural 
ecosystem s (especially flooding zones, 
m arshes and lakes) w ithin the le tte r’s struc
tu re , large polders (about 36,000 ha) in 
tended  for intensive agriculture and fish 
farm ing ponds (abou t 32,000 ha) w ere cre
ated.

R elationship river-delta

T he m orphogenesis and heterogeneity  of 
the D anube D elta , its dynam ics on a re 
strained or large tem poral scale, and conse
quently  the structu re , function and dy
namics of the p lant and anim al com 
m unities in tegrated  into d ifferent ecosys
tem  categories, have always been strictly 
dependent on the D an u b e’s hydrology and 
hydrochem istry, and on its in teraction  with 
the north-w estern  part o f the Black Sea, 
respectively.

B ut, indirectly, the ra te  and trend  of this 
complex ecological system ’s dynam ics have 
been , and still a re , m odulated  by natural 
and an thropic factors, d istribu ted  all over 
the hydrographic basin of the D anube 
(805,300 km 2).

O ut o f the profound changes in the 
D an u b e’s hydrographic basin m ade by hu
m an m odifications which we consider to 
have played an essential p a rt in the D anube 
D elta ’s evolution , we m ention the fol
lowing :

-  the reduction , to a g rea t ex ten t, o f the 
flooding areas along the D anube and of 
its m ain tribu taries in o rder to  contro l the 
floods and especially to  increase the area 
in tended  for intensive agriculture ; thus, 
the m ost efficient natural m echanism  of

controlling nu trien ts, heavy m etals and 
pesticides in the river’s w ater has been 
elim inated;

-  the developm ent of industry , agriculture 
and anim al husbandry as well as o f urban 
settlem ents, a fact that increased the di
rect and indirect input o f sew age, indus
trial w aste, pesticides and nutrients into 
the D anube’s w aters;

-  the m odification of the hydrologie regim e 
and of the D anube’s transport capacity by 
building dam s on its m iddle and higher 
course and on the main tributaries.

Principal functions

By its com ponents, rep resen ted  by the 
aquatic and terrestria l ecosystem s which 
function  in a natu ral regim e, the D anube 
D elta  accom plishes an im portan t p roduc
tive function. It generates a large range of 
biological resources exploitable by tra 
ditional m eans, well-known to the native 
people. The biological resources resulting 
from  the polders and those in tended  for 
intensive fisheries, suppose great invest
m ent and auxiliary energy expenses 
(special agrotechnical w orkings, fertilisa
tion and stocking of fish ponds). Besides, 
they are  generally situated  -  as regards

productivity -  much below the anticipated 
level and , m oreover, they cannot be 
guaran teed  on a long term , due to  the 
exhaustion  and rap id  salinisation of the 
soils o r to the degradation  of the w ater 
quality.

The heterogeneity  of the ecological struc
tu re  and biological diversity generated  
grant the D anube D elta  the role o f an 
aesthetic resource and a com ponent of the 
world heritage o f special value.

As an unique ecological system , the D elta 
represen ts a scientific reservoir for the 
fu rther developm ent o f the theoretical 
basis o f ecology.

The D elta  is the m ain buffer zone (chem ical 
filter) located betw een  the D anube with its 
hydrographic basin on the one hand  and the 
north-w estern  p art o f the Black Sea on the 
other.

By its dim ensions, (5,240 km 2, o f which 990 
km 2 belong to  th e  com plex R azelm -Sinoe 
and 820 km2 to the D elta  o f the Chilia 
arm ), this com plex of ecological units is the 
m ost im portan t w etland area o f sou th-east
ern  E u rope , having an im portan t contri
bution  to  the regional and global w ater 
cycle.

T he diversity o f b io topes and of food re 
sources, as well as its geographical position, 
m ade the D elta  a junction  po in t on b irds’ 
m igration routes.

D ynam ic process o f  the last decade

T he D anube D e lta ’s com ponents, rep re
senting perm anent aquatic ecosystem s and 
flooding areas, w ere involved in a com plex 
process of rapid and wide structural and 
functional changes.

F or the purpose of this article, we w ant to 
point ou t som e of the m ost significant struc
tural and functional changes. The question 
first is about the fact tha t the biocenoses 
structure in tegrated  into  the aquatic 
ecosystem s was sim plified to  a great extent 
by the d isappearance of som e taxonom ical 
groups (biodiversity reduction) o r by the 
reduction  o f the rep resen ta tion  weight of 
som e plant o r anim al populations. W e also 
w itnessed the increase in density of solar 
energy absorption  in to  these ecosystem s, 
particularly or exclusively through the phy
top lankton . T he excessive developm ent of 
this com ponent (50-200 mg fresh weight/1) 
characterises the w ell-know n phenom ena 
of “algal b loom ” .

In tu rn , the natural food resources of fish 
species w ere simplified and they are dom i
nated , for the tim e being, by the plankton 
com ponents (phyto- and m icrozooplank- 
ton). T hus, a deep  discrepancy betw een 
natural food resources and the ichthyofau- 
na structure appeared . N atural food re 
sources are now strictly lim ited concerning 
transfer capacity th rough  the ben th ic  fau
na , energy being accum ulated tow ards the

benthivorous fish species (m ain species of 
econom ic value : carp , b ream , tench, cru
cian). This fact, together w ith the deterio 
ra tion  in w ater quality, explains the severe 
reduction  in fish production  in the D e lta ’s 
lakes (frequently  betw een  8 -30  kg/ha).

F inally, the deterio ra tion  in w ater quality 
was noticed by the increase in dissolved 
organic m atte r contents (30-80 mg carbon/ 
1), by the quantity  o f som e toxic organic 
com pounds and of bacteriop lankton  (5-20 
m g w et weight/1).

T he rapid eutrophication  (quantity  of dis
olved anorganic nitrogen increased by 1.5 
to  3 tim es, and that o f reacting  phosphorus 
by 8 to  12 tim es) of the D e lta ’s aquatic 
ecosystem s and the generalisation  of this 
process in the w hole com plex, rep resen ted  
during the last decade the driving force for 
all structural and functional biocenoses 
transform ations, for the deterio ra tion  of 
w ater quality and implicitly for the quality 
and  quantity  o f fish resources.

W e certainly do no t underestim ate  the fact 
tha t, during the sam e period  o f tim e, heavy 
metal and pesticide concentration  levels in 
the D anube and within the D elta  increased 
continuously, approaching o r even exceed
ing freshw ater standards.

To the above-m entioned changes we 
should also add som e polders in tended  for 
intensive agriculture, de trim en ta l to  the 
rep resen ta tion  ra te  o f th e  ecosystem s 
(m ainly in the flooding areas).

W e stress th a t bo th  eu trophication , as a 
m ajor driving force o f the D anube D e lta ’s 
dynam ics, and the general process o f po l
lution and hydrological regim e respectively 
w ere induced and m ain tained  by factors 
tha t acted at the scale o f the whole hyd
rologie basin o f the D anube river. T he re 
duction of the flooding a rea  (the filtering 
one) and the practice o f intensive agricul
tu re  and fisheries w ithin the D elta , am 
plified the effects induced by external fac
tors.

Preservation and ecological 
reconstruction

W e consider tha t recognition o f the above 
sta tem ents is the strategic key to  be used in 
o rder to  preserve and to  recover the ecolog
ical and biological diversity o f the D elta , its 
productivity  and the quality of its re 
sources.

W ith this aim , the R om anian Parliam ent 
and the G overnm ent undertook  the follow
ing actions:

-  the adoption  o f the A cts according to 
which R om ania adhered  to  the W orld 
H eritage C onvention and the R am sar 
C onvention ;

-  the p rom otion o f U nesco of the proposals 
th a t the D anube D elta  (450,000 ha) 
should be included on the W orld H eri

tage L ist, w ithin the in ternational n e t
w ork of the B iosphere R eserves and  on 
the list o f w etlands of in ternational im 
portance  especially for w aterfowl.

In  this contex t, we are  aw are th a t it is 
necessary for us to  focus the efforts o f all 
D anubian  countries and of the E uropean  
C om m unity on organising and supporting  a 
large research  program m e on  the D anube, 
its D elta  and the north -w estern  p art o f the 
Black Sea, a control p rogram m e for the 
pollution sources and hydrotechnical w orks 
all over the D an u b e’s basin , as well as a 
recovery program m e, at least partially , of 
the ecotones within the D an u b e’s low er 
sector and inside the D elta .
W e hope tha t ou r present and fu ture efforts 
to preserve the D e lta ’s biodiversity will be 
supported  even m ore by U nesco-M A B , 
IU C N , W W F and o ther in ternational o r
ganisations, both  by transfer o f expertise 
and inform ation and by financial aid.

T he expense o f m aintaining a large num ber 
of ichthiofagous birds (corm orants and 
pelicans) o r birds dam aging w inter crops 
(m ainly geese) is estim ated a t m ore th an  50 
m illion lei for 1991. This cost is added  to 
tha t agreed  by the R om anian G overnm ent 
for this year (m ore than 150 m illion lei) in 
support o f the complex preservation  ac
tivities carried  out in the D anube D elta . 
T he financial difficulties could be over
com e w ithout negative effects on conserva
tion activities, provided tha t a part o f the 
fu rther cost be covered by in ternational 
organisations. ■

A . V ädineanu
Special Adviser to the G overnm ent of Rom ania on
Environm ent and Science
Ministry of Environment
Bdul. Libertatii 12
Bucarest
Romania



Italian 
ichthyofauna
E n r ic o  G e lo s i

A t p resen t the protection  o f fresh
w ater fish is governed a t national 
level by the provisions o f the “R eg

ulation on L ake and R iver F ishing’’ dating 
from  1914. In  the course of years, with the 
increase in recreational anglers (over 2.7 
million in 1990), in free tim e and , un fo rtu 
nately, w ith changes in the aquatic environ
m ent, it becam e clear tha t the law was 
inadequa te  and  needed  updating. Pending 
a fram ew ork law  to  regulate this m atte r, a 
large num ber o f Italian  regions took m a t
ters into the ir own hands, prom ulgating 
laws applicable in the ir own territo ries. The 
first to  do so was L iguria, in 1975 , and the 
m ost recen t L atium , in D ecem ber 1990.

T he m easures adop ted  for the protection  of 
the fish population  are fairly sim ilar in all 
regions and essentially com prise:

-  extension of the closed seasons fo r fish
ing, with the season fo r the Salm onidae, for 
instance, extended from  three m onths to 
five o r six m onths in the year, th a t is from 
O ctober to  the end of February  o r end  of 
M arch ;

-  increased m inim al size o f the catch : for 
the tro u t, for instance, it has been  raised 
from 18 to  20-22 cm;

-  restriction on the num ber of catches: the 
in troduction  of this rule is extrem ely im 
portan t since under the old national legis
lation no limits w ere im posed. N ow, for 
each day of angling the regional laws lay 
down a m axim um  catch , per angler, of five 
to  eight specim ens of Salm onidae, ten 
specim ens of C yprinidae and a restricted  
weight for o ther fish species;

-  the extension of the above conservation 
m easures to o ther fish species, including 
the p ike, barbel and bass, not m entioned in 
the 1914 regulation  ;

-  significant increases in the fines im posed 
offenders.

T he very recent Latium  law , for instance, 
provides for fines of from  1 to  5 million lire 
on anyone caught in terfering  with the 
hab ita t, o r fishing with the use of poisons, 
explosives o r electric cu rren t. A nyone re 
m oving gravel o r sand from  spaw ning areas 
can be fined sim ilar am ounts.

Spaw ning sites, in fact, a re  given special 
consideration  and, once identified, are to 
be carefully p ro tec ted  and preserved.

A  long-standing and reg re ttab le  feature  of 
restocking in Italy is traditional repetitive 
operations, testifying to  poo r understand
ing of the fish popu la tion ’s com plex re 
lationships with its environm ent. The situ
ation can only be im proved by appropriate 
use o f the regional “w ater ch a rte r” which 
each region proposes in its law, calling it a 
fundam ental instrum ent for the p roper 
m anagem ent o f the aquatic m edium  and 
the p rotection  of the ichthyofauna. ■

E . G elosi
D irector of the Fish Breeding Institute 
Via della Stazione Tiburtina 11 
I-Rome

Freshwater fish in Cyprus
A n d r e a s  D e m e tro p o u lo s

Natural freshw ater bodies do not exist 
in C yprus, the th ird  largest island in 
the M ed iterranean . D rought 

periods are not uncom m on and the increas
ing w ater needs had  to  be m et w ith the 
construction of dam s. For this reason the 
G overnm ent undertook  a m ajor dam  build
ing schem e which increased dam  capacity 
from 30 m illion tons in 1960 to  300 million 
tons in 1988. O u t o f these, 20 dam s cover
ing an  area o f 1,117 ha and having a capaci
ty o f 261 m illion tons w ere stocked with fish 
and are used for angling. T he island lacked 
any indigenous freshw ater fish and all 
species had  to  be in troduced and acclim at
ised to  the local conditions. Now 19 species 
are found in the Cyprus dams.

The fish stocks are  m anaged by the D ep art
m ent o f F isheries, while o th er departm ents 
and bodies are involved in the m anagem ent 
o f the dam  w ater for various uses.

The in troduction  o f new  species is now 
slowing down. M ore atten tion  is being paid 
to  the in troduction  of species which could 
contribu te  to  the upgrading of angling.

Some draw backs h indering the w ork of 
dam  m anagem ent for angling are becom ing 
evident with the years. The increase in the 
num ber of anglers and the resulting 
pressure on stocks necessitates the in ten 
sification of trou t stocking. Supplem entary 
stocking of o th er species, especially of 
those which are highly esteem ed by ang
lers, is required  in certain dam s.

G enerally  efficient fish stock m anagem ent 
practices w ere established according to  the 
experience gained. A  relevan t overall po l
icy was form ulated  which aim s at establish
ing and m aintaining fish stocks o f suitable 
size and com position for angling in dam s 
and the p rom otion of angling for its socio
econom ic values. T he active participation 
o f Cyprus in the E u ropean  Inland Fisheries 
A dvisory Com m ission (E IF A C ) o f F A O  
since its first years and in o th er sim ilar 
in ternational organisations, proved very 
helpful tow ards this end. Equally useful are

the in tegrated  program m es of the technical 
com m ittees fo r the recreational use of 
dam s.

A ngling has been  accepted  as a new  sport 
and its legal fram ew ork has been defined. 
T he relevant research  program m es and the 
legal and adm inistrative m easures are flex
ible and allow for m odifications, revisions, 
o r additions, according to  th e  results ob 
tained and the new  needs. The co-oper
ation and assistance of the anglers in dam  
m anagem ent fo r angling has been  secured 
and the ir organisation in to  angling clubs is 
being p rom oted . Public support is expand
ing. G enerally  the co-operation  betw een all 
parties involved in the m anagem ent o f dam 
w ater has proved indispensable and it is 
expected  to  be streng thened , since no 
fishery project in dam s could be successful 
w ithout it. ■

A . D em etropoulos 
D irector of Fisheries D epartm ent 
Ministry of Agriculture and Natural Resources 
CY-Nicosia

The American 
way of fishing
D a v id  W . M c D a n ie l

E ach year, 60 million citizens engage 
in recreational fishing in the U nited 
States, providing 100,000 m ore jobs 

than G eneral M otors, the na tion ’s largest 
industrial co rporation . The collective ang
ler activity (a billion days o f fishing each 
year) generates over $ 30 billion to  the 
A m erican econom y, an am ount equal to 
the sales by K M art, the  13th-ranked corpo
ration  on the Forbes 500 list. T he num ber 
o f anglers has m ore than doubled during 
the past 30 years, and  is expected to  in
crease by an additional 40% by the year 
2030.

The growing realisation  of the econom ic 
and social im portance of recreational 
fisheries is evident no t only in the U nited  
States, bu t w orldw ide. The th rea ts from  
developm ent, pollu tion  and o ther econ
omic tradeoffs m ust be countered  if re 
source quality and quantity  are to  be  m ain
tained. The protection  and conservation of 
recreational fishery resources are often 
ham pered by a patchw ork of m anagem ent 
and support efforts which often fail to  p ro 
vide the co-ordination  and co-operation 
necessary to  defend  against the forces tha t 
w ould convert the resources to  o ther uses, 
o r destroy them .

As a key federal agency w ith fishery re 
source m anagem ent responsibilities, the 
US Fish and W ildlife Service is charged to 
p rom ote optim um  m anagem ent and use of 
fishery resources for the long-range benefit 
o f the nation . A cting w ithin this charge, the 
Service launched an initiative to  develop a 
N ational R ecreational F isheries Policy in 
A pril 1987. T he strategy was to  establish a 
policy developed co-operatively by a con
sortium  of federal, s ta te  and tribal govern
m ents, along w ith represen tatives from  
constituency groups and the recreational 
fishing industry. This approach recognised 
tha t governm ent, the public and industry 
share in the responsibility for the conserva
tion  and wise use o f fishery resources. This 
m ultilateral effort holistically considered 
biological, socio-econom ical and m anage
rial p recepts in o rd e r to  develop a unified

platform  of national objectives relative to  
recreational fisheries and the natural re 
sources on which they depend . T he p la t
form  w ould advance long-term  goals and 
strategies instead  of quick fix approaches to  
recreational fishery m anagem ent p ro b 
lems. T hrough sta tem ents o f national ob 
jectives and strategies, the  policy w ould 
serve as a springboard from  which govern
m en ta l, tribal and private sector in terests 
could, in  the context o f the ir respective 
responsibilities, pursue the advancem ent of 
wise recreational fishery m anagem ent and 
use. T he advantage o f stepping down the 
Policy to  m eet specific goals and respon
sibilities helps to  ensure th a t the sum of the 
efforts would blend with and  support the 
national goals and objectives.
In  June  1988, P resident R onald  R eagan , 
then  V ice-President G eorge Bush, and 65 
o th er rule-m aking and adm inistrative au 
thorities o f sta te , tribal, federal and local 
governm ents, and non-governm ent private 
sector in terests, signed th e  Policy. T he Pol
icy declares:

1. T he n a tio n ’s recreational fisheries p ro 
vide substantial benefits to  all A m ericans, 
to  the health  and welfare o f ou r society, and 
to  the national econom y.

2. T hese benefits derive from  achieving 
and m aintaining healthy and  robust fish 
populations and re la ted  habitats. A  
concerted  and diligent effort is require  to 
m aintain , restore  and increase the produc
tivity of these populations and  the habitats 
to  provide for continuing public benefits.

3. G overnm ents are vested  w ith stew ard
ship responsibilities and m ust w ork in 
concert w ith recreational fisheries con
stituencies and  the general public to  con
serve, resto re  and enhance recreational 
fisheries and their habitats.

4. C onstituency groups, the recreational 
fishing industry and individual anglers have 
an obligation to  support na tu ra l resource 
stew ardship, practise responsible angler 
ethics and actively partic ipate  in individual 
and co-operative fishery resource conser
vation  efforts.

T he four goals o f the Policy :

1. Effect the protection  and /o r increase 
productivity of fishery resources.

2. E nsure and enhance the quality , quan ti
ty and diversity o f recreational fishing 
opportunities.

3. E nhance partnersh ips betw een  govern
m ents and the private sector for conserv
ing and managing recreational fisheries.

4. A chieve and m aintain a healthy recrea
tional fisheries industry.

W ith the adoption  of the Policy cam e 
speculation as to  its im pact on recreational 
fisheries. A t w orst, it w ould serve as a 
collection of policy statem ents, guiding 
principles, goals and objectives packaged in 
an  a ttractive cover tha t w ould gather dust 
on the desks of bureaucrats. A t best, it 
w ould provide the catalyst to  unite the ef
forts o f 60 m illion anglers to  w ork through 
governm ent agencies, constituency o rgan
isations, and individual efforts to  launch a 
national cam paign to p rom ote  the social 
and econom ic im portance o f the resource, 
and to  take  actions to  fu rth er p ro tec t, con
serve and enhance those resources. F o rtu 
nately , the la tte r has been the case. Since 
the Policy was adopted , m ajor federal 
agencies, such as the Fish and  W ildlife Ser
vice, U S Forest Service, B ureau  of Land 
M anagem ent and the N ational M arine 
Fisheries Service are all w orking to  en 
hance their recreational fisheries activities. 
Some m ajor recreational fisheries in
itiatives are  all ready in place and th ere  is 
increased activity by sta tes, national and 
local fishing organisations, the m ajor p ri
vate conservation groups and  the sport fish
ing industry.

The continued success o f the Policy in the 
U nited  S tates, and  positive results in o ther 
countries with sim ilar policies, points out 
the value of focusing national a tten tion  on 
recreational fisheries resources th rough  the 
m ultilateral developm ent o f national 
policies w hich serve as rallying points for 
constituencies. ■

D .W . M cD aniel
US Fish and Wildlife Service 
W ashington DC 20240 
USA
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At the Council of Europe

*  *  *

Wa te r is a  vital and precious re 
source which m ust be p ro tected  
and m anaged actively, coherently  

and responsibly in accordance with the 12 
key principles o f the E u ropean  W ater 
C harter proclaim ed by the C om m ittee of 
M inisters o f the Council o f E urope (M ay 
1968).

W etlands, lakelands and river valleys con
stitu te som e o f the m ost in teresting  envi
ronm ents from  the po in t of view of ecology, 
bu t they  are  also those under g reatest 
th rea t from  various developm ent projects. 
N eglected and  underestim ated , w etlands 
and fresh w ater have, how ever, been  the 
subject o f considerable activity on the p art 
of the Council o f E urope aim ed at their 
inventorisation , rehabilitation  and pro tec
tion. Some exam ples include:

-  identification and  evaluation cards de
vised for the pro tec tion  of w etlands (R ec
om m endation  N o. R  (79) 11);

-  activities aim ed at th e  p ro tection  of lake 
shores and river banks (R esolution  No. 
(77) 8) and of inland w ater areas in the 
face of the developm ent o f sport and 
physical recrea tion  (R ecom m endation 
N o. R  (81) 8);

-  the pro tec tion  of dragonflies (O donata) 
and th rea tened  freshw ater fish in E u ro 
pe , as well as o f their b io topes (N ature 
and  E nvironm ent Series, Nos. 18 and 38 
and R ecom m endation No. R  (87) 14). 
T hese species are  valuable indicators o f 
the quality and purity  o f aquatic environ
m ents;

-  lastly, the C ouncil of E urope netw orks of 
p ro tected  areas (D iplom a-holding areas 
and the E u ropean  netw ork of biogenetic 
reserves) encourage and rew ard efforts to 
pro tect m ajor E u ropean  w etlands, such 
as the C am argue N ational R eserve 
(F rance), the D onana N ational Park 
(Spain), the W ollm atinger R ied-U n- 
tersee-G nadensee N atu re  R eserve (G e r
m any), as well as various lakes, m arshes, 
p eat bogs, alluvial form ations and coastal 
and inland w etlands.

T he S teering C om m ittee for the C onserva
tion and M anagem ent o f the E nvironm ent 
and N atural H ab ita ts (C D P E ) has in
structed  an expert (M r B Lach at, Sw itzer
land) to  p repare  a handbook  for m anagers 
and decision-m akers concerned with w ater
course m anagem ent. T he booklet which is 
the result o f his w ork describes how w ater
courses function and the biological riches 
they contain. I t p resents practical exam ples 
and innovative m ethods of m aintenance, 
enhancem ent and resto ra tion  of w ater 
courses, specially by the use o f ru ra l, fore
stry and biological engineering. M r T 
W iederholm  of Sw eden has also draw n up 
“A  study of lakes in the light o f conserva
tion p rob lem s” .

These publications, in addition to  the tech
nical and scientific inform ation they con
tain , will also serve to  m ake the public and 
the decision-m akers aw are of the need to 
pro tect w ater -  a precious heritage which 
m ust be actively m anaged.

The Bern Convention (in fu ll, “C on
vention on the Conservation o f  E uro
pean W ildlife and N atural H abitats”) 
includes fo u r  species o ffish  in A n n ex  I I  
(strictly protected fauna  species) and  
122 species o f f is h  in A n n ex  I I I  (pro
tected fauna  species).

The Convention protects these species 
against over-exploitation since States 
having ratified the C onvention (m ost 
European States, p lus Senegal and  
Burkina Faso) have undertaken to 
m aintain populations o f  these fish  
above danger level and  to prohib it use 
o f  all non-selective m eans o f  capture 
and killing. Furthermore, the Bern 
Convention protects the habitats o f  
wild flora  and fauna  species and  com 
m its States to initiating measures 
against water pollution, thus resulting 
in im proved quality o f  watercourses.

R ecom m andation 1128 (1990)(1> 
on the state o f  E urope’s 
freshwater fish population

1. T he A ssem bly is deeply concerned tha t 
alm ost half o f the 393 registered  fish species 
in E uropean  rivers and lakes are 
th rea tened  with extinction , and tha t the 
freshw ater aquatic ecosystem  is in danger 
because of pollution, over-fishing and 
o th er hum an in terventions (the building of 
dam s e tc .). It w elcom es the Council of 
E u ro p e’s initiative to  organise a E uropean  
cam paign on freshw ater fish and their 
habitats in o rder to  increase know ledge of 
and respect for the freshw ater aquatic 
ecosystem .

2. T he A ssem bly is aw are o f the im port
ance o f recreational fishing and  of the fact 
th a t subsistence and com m ercial fresh
w ater fisheries still are o f im portance for 
certa in  rural regions. It considers how ever 
th a t fishing practices should be em ployed 
which will reduce the suffering of fish.

3. C onsequently , the A ssem bly recom 
m ends tha t the C om m ittee of M inisters 
invite the governm ents o f m em ber States 
and the E u ropean  C om m unity, in co-oper
ation  with o th er E uropean  governm ents 
and the F A O ’s E uropean  In land Fisheries 
A dvisory C om m ittee:

a. to w ork out a E uropean  policy 
fram ew ork for the conservation and res to 
ra tion  of the natural habitats o f E uropean  
freshw ater fish and for the m aintenance of 
healthy  indigenous fish stocks in E uropean  
rivers and lakes. This fram ew ork must in
clude policy m easures w hich will avoid w a
te r pollution and o ther negative effects on 
the aqautic fauna and ecosystem , and stop 
over-fishing including tha t o f species con
stituting im portan t food for o th er stocks. It 
m ust favour research in o rder to  gain a 
b e tte r  understanding of freshw ater aquatic 
ecosystem s, their resto ration  and m anage
m ent;

b. to  p rom ote b e tte r  fishing ethics am ong 
anglers and professional fisherm en and 
m ake the practice of fishing subject to  a 
certification of the basic understanding of 
the aquatic ecosystem .

4. T he Assem bly recom m ends that the 
C om m ittee of M inisters, w ith regard  to the 
freshw ater aquatic fauna and  ecosystem  :

i. streng then  the im plem entation  of the 
C onvention on the C onservation of E u ro 
pean W ildlife and N atural H ab ita ts;

ii. include the protection  of fish in hatch 
eries and fish farm s in its w ork on anim al 
w elfare.

(1) Text adopted by the Standing Committee, 
acting on behalf o f  the Assembly, on 3 July 1990. 
See Doc. 6207, report o f  the Committee on 
Agriculture, Rapporteur: Mrs Anttila.
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GERMANY
Mrs Helga IN D EN -H EIN R IC H  
D eutscher Naturschutzring e. V. 
Kalkuhlstraße 24 
Postfach 320210
D-5300 BONN -O BERK A SSEL 3

LIECHTENSTEIN
M r Wilfried M A R X ER -SCH Ä D LER  
Liechtensteinische Gesellschaft für Umweltschutz 
Heiligkreuz 52 
FL-9490 V A D U Z

LUXEMBOURG
Mme Maryse SCHOLTÈS 
Ministère de l’Environnem ent 
5A rue de Prague 
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MALTA
M r Joe SULTANA 
Secretariat of the Environment 
M -BELTISSEBH

THE NETHERLANDS
Drs. P. W. BOS
Ministry of Agriculture and Fisheries 
D epartm ent for N ature Conservation 
Environmental Protection 
and Wildlife M anagement 
PO Box 20401
NL-2500 EK s-G RA V E N H A G E

SWEDEN
Mr Ingvar BINGM AN 
National Swedish Environment 
Protection Board 
PO Box 1302 
S-17125 SOLNA

SWITZERLAND
D r Ulrich H A LD ER  
Ligue Suisse
pour la Protection de la Nature 
W artenbergstraße 22 
CH-4052 BA LE

TURKEY
M r Hasan ASM AZ
Turkish Association
for the Conservation of Nature
and Natural Resources
M enekse sokak 29/4
Kizilay
TR -A N K A R A

UNITED KINGDOM
Mr M .W . HENCHM AN 
English Nature 
N orthm inster House 
G B -PE TER B O RO U G H  PE I 1UA

GREECE
M. Gregorio L. TSUNIS
Société hellénique pour la protection
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GR-10557 A TH ENES
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