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An international meeting of experts 
specialising in problems associated 
with the impoverishment in plant spe­
cies of numerous natural environments 
in Europe took place at Arc-et-Senans, 
France, in November 1973, under the 
patronage of the Secretary General 
of the Council of Europe.
It was thanks to the Claude-Nichols 
Ledoux Foundation and its Centre for 
Reflection on the Future and to the 
initiative of the French Ministry for 
the Protection of Nature and the En­
vironment, now the Ministry for the 
Quality of Life, that these biologists 
from the different European coun­
tries were able to meet. Why such 
concern today ? Why should scientists 
and managers alike now be giving 
priority to the study of this impove­
rishment, to research into its past and 
present causes and, above all, to pro­
viding remedies ?
Without attempting to reply to all these 
questions, we may at least offer seve­
ral explanations. This is one of the 
functions of “Naturopa”.
The disappearance of a flower or an 
animal from some small area in Ice­
land, France or Greece is not merely 
as is often thought, a trivial event of in­
terest only to a few, sometimes too 
few, specialists aware of the existence 
of such species in these areas ; it is 
the sign of more radical changes and 
—  as demonstrated for the whole of 
Europe by the Arc-et-Senans Sympo­
sium —  of the start of a general pro­
cess of deterioration indicating that 
serious upheavals are taking place in 
man’s physical environment, or to be 
more precise, environments, for they 
are essentially varied. These natural 
environments represent the balance 
achieved over thousands of years bet­
ween the physical and the living world, 
a balance which specialists are today

attempting to penetrate by analysing 
what they term the “ecosystems”. 
Europe’s natural environments are 
characterized by a great diversity in 
their biological and aesthetic features. 
From one end of the continent to the 
other the contrasts are striking. Most­
ly homes of ancient civilisations (the 
countries of Europe) often display di­
versity of another kind, superimposed 
on the multiplicity of natural land­
scapes : that wrought by man on the 
environment as a result of his mani­
fold activities. Hence the origin of that 
infinite variety of features, exemplified 
by the so-called “terroirs” in France 
which impart, or rather used to im­
part, a remarkable element of origina­
lity. Human influence has varied con­
siderably from one region or environ­
ment to another, but can be consi­
dered to have existed practically eve­
rywhere.
Europe also presents an astonishing 
mosaic of scenic vegetation —  the 
plant world’s response to the influen­
ce of ecological conditions. The “far 
north”, Lapland for example, is cha­
racterized by a tundra landscape : a 
frequently frozen soil produces stun­
ted birches and willows; vast stretches 
remain permanently frozen ; the plains 
consist of expanses of peatland and 
screes, both bedecked in summer 
with colourful carpets of flowers found 
further south only on the highest 
mountains : saxifrage, dryas, creeping 
azalia and different varieties of cotton- 
grass. Further south, approximately 
on the same latitude as the Arctic Cir­
cle in Scandinavia, is the timber line 
with forests composed mainly of birch 
trees and conifers, quite small at first. 
The ground is carpeted with bilberries, 
club-moss, ordinary mosses and li­
chens. The great boreal forest, or tai­
ga, forms a wide belt extending from

Norway across Siberia. Still in its 
natural state, often very dense and 
practically impenetrable in places, it 
is a magnificent forest of immense 
biological and economic value.
To the west of Norway and south of 
Sweden begin the forests of Central 
Europe : the Norway pine and spruce 
are gradually replaced by deciduous 
trees : beeches and oaks which, in 
their strictly natural state, populate 
the forests in equilibrium with their 
environment throughout the lowlands 
of Western Europe.
The mountain ranges bring an element 
of contrast to these regions : species 
peculiar to the mountains of Europe 
give a distinctive character to nume­
rous ranges : the firs in the colder 
Alpine regions and the northern Py­
renees, the larch in the drier regions 
of the Alps and the silver pine at high 
altitudes. Above the tree line are the 
grasslands, infinitely rich in flora, or 
moorlands, frequently covered with 
rhododendrons. The vegetation at the 
summits consists of low-growing spe­
cies with large, very colourful flowers 
—  the alpine plants with which we are 
all familiar : the gentian, campion, cro­
cus, snowbell, edelweiss and ane­
mone. Each mountain range in Europe 
has its own characteristic species 
which are found nowhere else. Hence 
the splendid multiplicity of colours 
and shapes which reflects the genetic 
originality of endemic mountain flora. 
The great mountain barrier formed 
by the Pyrenees, the French Massif 
Central, the Alps and the Carpathians, 
which separates Northern from South­
ern Europe more or less isolates the 
Mediterranean world. It is a totally 
different kind of world : the dry sum­
mers and mild climate create very spe­
cial ecological conditions ; the natural 
Mediterranean forest consists mainly



of evergreens, such as the holm oak 
and cork oak, and the dozens of small 
trees associated with them. This natu­
ral Mediterranean forest has been se­
riously degraded : many forests of 
pines, a poorer species, have been 
planted, often after fires ; numerous 
garigues with thyme and rock roses 
mark stages of impoverishment culmi­
nating in the rocky wastelands which 
abound all round the Mediterranean. 
All vegetation in Europe is at present 
under intense pressure from the ex­
pansion of what is often termed the 
“technosphere”, that artificial world 
of concrete and metal which is a cha­
racteristic feature of our modern civi­
lisation. But in a number of regions 
certain influences are undoubtedly 
more serious than others, and the 
simultaneous disappearance of nu­
merous plants provides us with proof 
of the magnitude and seriousness of 
such phenomena. Thus throughout the 
whole of Central Europe the flora 
found in the wetlands (lakes, ponds, 
streams, bogs) is in decline : certain 
species have disappeared from entire 
regions or else their geographical 
boundaries have receded, in some 
cases by several hundred kilometres. 
An urgent rescue operation must be 
mounted to safeguard the remaining 
marshes and peat bogs, for the disap­
pearance of wild water-plants is also 
the sign of a change in the composi­
tion of the water, and, in many cases, 
of pollution or eutrophication, ie an 
abnormal overall increase in organic 
matter. Other plants which are in 
extraordinarily rapid decline are the 
adonises and nigellas, found on culti­
vated land ; in some cases even the 
cornflower and poppy have disap­
peared from a number of regions as 
a result of the use of weed killers and 
of pesticides in general (the indirect 
effects of these on both fauna and 
flora are undeniable).

A further category of European plant, 
which includes certain very rare and 
geographically very restricted species, 
has for some years been in consider­
able danger of extinction : these are 
the coastal species found in the du­
nes, trampled underfoot and uprooted 
(alpine sea-holly, sand lily) and also 
the species found in salt-marshes, fre­
quently selected as industrial sites. 
The shores of the Mediterranean, long 
subjected to disastrous coastal urba­
nisation and now today the Atlantic 
coast as far north as Brittany and 
Normandy, are in danger of losing all 
their attraction by becoming veritable 
walls of concrete. At the present time, 
certain forest ecosystems may well be 
at risk if they are compressed to such 
an extent that they are unable to with-

plan of action to secure for the in­
habitants of Europe the perpetuation 
of the manifold biological and natural 
environments around them which re­
present a unique feature of their irre­
placeable heritage and the heritage 
of the civilised world.

Cistus a lb idus (Cystaceae), one o f the 
pre tties t of the genus found  in the 
M editerranean m aquis and m ato rra l 
shrub com m unities.

stand pressure from the artificially 
planted conifers.
The disappearance from a number of 
regions of epiphytic lichens and prob­
ably mosses as well, is evidence of 
the increase in air pollution. The Coun­
cil of Europe, like more specialised 
bodies such as national departments 
for environment protection and the 
International Union for the Conserva­
tion of Nature and Natural Resources, 
has encouraged joint action on urgent 
problems affecting European flora and 
vegetation ; it did so in the case of the 
“bocages”, man-made hedgerow 
landscapes of great diversity and bio­
logical interest —  veritable sanctua­
ries bearing witness to an ancient 
form of nature in many regions, but 
seriously impaired as a result of land 
consolidation —  and again in the case 
of the Mediterranean “maquis" at 
present under increasing pressure. 
The Council’s aim in promoting joint 
European action is the ultimate esta­
blishment of a coherent protection po­
licy throughout the entire continent 
in order to preserve the natural wealth 
which constitutes our common heri­
tage, a heritage that is very often an 
irreplaceable source of reserves for 
the future.
The protection of these European 
plant and animal species is also vital 
to preserving an adequate degree of 
genetic diversity for man. That is why 
it is not enough to compile inventories 
of species in decline or threatened 
with extinction, as symposia of experts 
like those held at Arc-et-Senans have 
done : it is essential at this stage to 
concentrate on establishing a proper 
ecological policy at European level. 
An ecological policy involves not only 
the protection of rare or threatened 
species or the creation of essential 
nature reserves or national parks but 
also the execution of a co-ordinated

As Man has grown out of his prim itive  
state of being a constituen t elem ent 
of na ture ’s ecosystem s in o rde r to 
use them to his own ends, he has 
b rought about the progressive des­
truc tion  of his environm ent. The da­
mage has taken d iverse form s varying 
w ith c ircum stances and modes of 
life. Fire and overgrazing are the main 
form s of destruction , leading to the 
denuding and erosion of the soil w ith 
which we are fam ilia r today.
In add ition  to these a lready ancient 
form s of destruction  and im poverish­
ment, man has devised other equally 
dangerous form s such as deforesta­
tion, the cu ltiva tion  of steep slopes, 
the use of chem ica l fe rtilise r and pes­
tic ides, unplanned urban expansion, 
etc.
W hile all these form s of exp lo ita tion 
of the environm ent by man im ply a 
great threat to his own survival, the 
M editerranean area is undoubtedly 
one o f the w o rld ’s regions in which 
the consequences of haphazard de­
velopm ent can be the most ca tastro ­
phic. The M editerranean clim ate has 
particu la r characte ris tics  which mean 
that damage can be irreversib le. Fo­
rest grow th in th is area is de lica te ly  
balanced, and once th is balance is 
broken it cannot be regained. It is 
sometim es said that the M editerra­
nean area is fundam enta lly hostile  to 
sylv icu lture. Thus the destruction  of

natural forests and o ther types of 
vegetation leave the way open to soil 
erosion, w hich, w ith the help of irre ­
gu lar but heavy rainfall, leads to the 
im poverishm ent and ste rilisa tion  of 
the environm ent and, fina lly, to de­
sert conditions.
Faced w ith these prospects, which 
are a lready becom ing unfortunate 
realities, we must give some thought 
to  the d ifficu lties  of reafforestation, 
and to the general recuperation of 
the natural environm ent.
A g ricu ltu re  in the broadest sense, to ­
ge ther w ith dem ograph ic concen tra ­
tion  and the resultant urban expan­
sion, have gradually becom e the most 
pow erfu l forces in the destruction  of 
natural flo ra  and vegetation, and to 
these facto rs  may be added the more 
recent developm ent, exponentia l in its 
grow th, o f tourism .
Subsistence agricu ltu re , in w hich pas­
turage and cu ltivation of grain have 
been pushed to an extrem e, the un­
in terrupted grow th of cities, which 
have absorbed acre after acre of p ri­
m itive vegetal grow th, the p ro life ra ­
tion of leisure sites and tourism  pa rti­
cu la rly  in m ountain regions and along 
the coast, w ith more a ttention paid to 
preserving capita l than preserving 
nature, have been the key agents of 
the destruction  of many rare or even 
endem ic plants, be longing to vegetal 
groups of great sca rc ity  and in terest

fo r w hich the perturbation of the na­
tura l environm ent means the risk of 
extinction .
These dangers are all the more se­
rious in the case of the M editerranean 
region in that its local c lim a tic  con­
d itions have fathered pa rticu la r p lants 
and vegetal species w hich are to be 
found nowhere else in the w orld. The 
w ealth of endem ic species in the Me­
d iterranean area is astonishing. One 
may form  an idea of th e ir extent by 
considering  the European secto r by 
itse lf and lim iting  data to the species 
given in the firs t three volum es of the 
F lora Europaea. Suffice it to  say tha t 
out of a total o f 2,086 endem ic species 
in Europe, 1,639, o r a lm ost 8 0 % , are 
M editerranean : in other words, fou r 
out o f five endem ic species in Europe 
are there fore  M editerranean p lants !
In Spain, France, Italy, G reece and 
the o ther countries bordering the Me­
d iterranean, the tota l num ber of ende­
m ic species runs into hundreds and 
even thousands (representing, in fact, 
a lm ost a th ird  of the endem ic species 
of the European part of the region). 
In Spain, fo r example, Teucrium  has 
20 endem ic species and S ide ritis  15 of 
the 28 European species ! M ention 
could also be made of the w ealth of 
endem ic species in Portugal, like the 
Narcissus, A rm eria, Cistus, S ilene  and 
others. Among its 116 endem ic spe­
cies figu re  the w onderfu l Linaria  a lgar-
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viana, L. coutinho i, L. fica lhoana, L. 
lam arck ii and L. rica rdo i, o f w hich 
m ost belong to the vegetal groups 
typ ica l of sandy areas on the coast. 
This d iversity of flo ra  is of great in te ­
rest fo r many reasons, be they sc ien ­
tific , aesthetic o r other, the w hole 
constitu ting  an add itiona l testim ony 
to the value of the M editerranean 
area. W hat a tragedy it is, then, that 
destructive fo rces have caused the 
extinction  of many rare p lants and are 
posing a th rea t to s till others, a lm ost 
always because of ignorance or im ­
mediate econom ic interests, at the 
expense of the aesthetic and sp iritua l 
value, and the sc ien tific  and even 
econom ic potentia l, of local flo ra  ! 
How many endem ic species have a l­
ready disappeared as a result o f e r­
ratic developm ent of M an’s re la tion­
ship w ith his environm ent, and how 
many others are now in the ir turn 
on the way to extinc tion  ? Spain and 
the other M editerranean countries, so 
rich in endem ic plants, have a lready 
lost some of these valuable species. 
The areas conta in ing  others have 
been successive ly consumed, in par­
ticu la r along the immense coastline 
where urban expansion and tourism  
exercise a heavy pressure, daily in­
creasing the danger of extinction . 
Portuguese flo ra  has been sub ject to 
the same destructive processes. 
Among others, the endem ic species 
Onosis cossoniana  and Hedysarum  
flexuosum  have disappeared from  the 
T ro ia  peninsula, at the mouth of the 
Sado River where the grow th of tou- 
rim has put an end to the harvesting 
of these p lants fo r many years past. 
Elsewhere the a ttractive  autumn da ffo ­
d il (N arcissus serotinus) has d isap­
peared from  the A lgarve region w hich 
was fo r a long tim e the only known 
area w here th is  species grew  in Por­
tugal.
In the south, fo r example, on the Mon- 
chique m ountain range, the Quercus 
canariensis  w h ich  exists in th is  area 
only, is threatened w ith extinc tion  be­
cause of the tim ber industry. The 
other feature of th is ancient c lim a tic  
mountain fo rest is the Senecio gran- 
d iflo rus, a fine  local Lusitanian ende­
m ic species w hich is also now very 
rare and has taken refuge in spots 
where the destructive  in fluence of man 
has penetrated only s ligh tly  o r not at 
all.
Many o ther species, endem ic or o ther­
wise, are also rare and at least fo r 
the present are in a very perilous s i­
tuation w ith the ir survival much in 
doubt. Among these, the m ajestic 
Echium  bo iss ie ri w hich grows in cha l­
ky soil is in the process of becom ing 
extinct around Elvas because of heavy 
p loughing by tractors. The Astragalus

1 A nagallis  m onelli var. tro jana  - Lusitanian endem ic o f the dunes of the Troia 
peninsula.

2 L im odorum  arbortivum  - one o f the num erous Portuguese species needing  
effective  p ro tec tion  to p revent its  com ple te  d isappearance.

3 Quercus canariensis - found in P ortuga l in  the Serra de M onchique only, a 
species threatened w ith extinc tion  due to exp lo ita tion  o f its  wood.

4 Lepidophorum  repandum - pa rticu la r to Portugal, found in sunny coasta l 
regions. Fa irly  com m on but very loca lised  on the European scale.

5 Armenia pungens (P lum baginaceae) - one o f the m ost beau tifu l species to be 
found in the coasta l com m unities of Portugal.

6 Pancratium  illy ricum  (Am aryllidaceae) - pa rticu la r to the Western M ed ite r­
ranean.

7 M orisia hypogea - a curious m em ber o f the cress fam ily p a rticu la r to the 
Western M editerranean (pa rticu la rly  C orsica and Sardin ia, thus very res tric ted  
in Europe). Synonym : M orisia monanthos.

algarb iensis, N arcissus ca lc ico la  and 
Narcissus fernandesii, L im odorum  
abortivum  and L  trabutianum , C heilan- 
thes vellea, Loefling ia  tavaresiana, 
Euphorbia m onchiquensis, Tuberaria

m ajor, S ilene ro thm a le ri and Cistus 
palh inhae  and many others are in 
need of effective p ro tection  if they are 
not to face extinction.

Many more examples cou ld  w ell be 
given of the destruction o f M ed ite r­
ranean flo ra  as well as of rare species 
threatened by tota l ex tinction.
C learly man’s self-preservation requ i­
res the preservation of the natural en­
v ironm ent w hich is an immense source  
of energy, and w hich alone is able to 
restore his health and happiness. The 
in trica te  balances of nature, all vege­
ta tion and plant-life , must find  in man 
the ir most s tubborn and fa r-s ighted 
defender.
No great persp icacity  o r p ro fund ity  is 
required to understand tha t the des­
truc tion  of flo ra  and vegetation must 
be prevented at any price. Purely from  
the landscape angle, fo r example, one 
has only to th ink  of the w ealth o f h id ­
den corners in the M editerranean area, 
rich ly  endowed w ith b lankets of na­
tural vegetation b rillian t w ith all the 
shades of green, under the shadowof 
trees of m illen ia l antiquity, resplen­
dent in the sun ligh t and dotted w ith 
a host of b righ tly  co loured flowers, of 
both typ ica l and rare species. Here 
erosion is unknown, the sp ir it is ca l­
med, the body relaxes and the eyes 
are filled  w ith wonder...
How can the destruction of th is na­
tural environm ent, of th is  revivify ing 
paradise be to lerated —  that human 
destruction whose danger increases 
da ily w ith the steady advance of 
urbanisation ?
The enorm ous potentia l reserves cons­
titu ted  by M editerranean flo ra  are of 
both sc ien tific  an econom ic interest. 
Through research on certa in  p lants 
science has been able to cast ligh t 
on many questions, inc lud ing  p ro ­
blems of genetics, phytogenies and 
taxonomy.
Plants conta in ing  o ils and essences 
have given rise to various industries 
and the variety of arom atic plants, La­
b iates in particu la r, suggests that 
there are still great poss ib ilities  fo r 
fu ture  developm ent.
A g ricu ltu re  has always been destruc­
tive o f nature, draw ing m ost o f its pre­
sent resources (p lant grow th) from  
the natural environm ent. Many univer­
sally-know n fodder p lants are derived, 
thanks to sc ien tific  research, from  cer­
ta in species of M editerranean plant 
such as Trifo lium , O rnithopus, Lup i- 
nus, M edicago, D acty lis  and Festuca. 
There is m oreover a valuable reserve 
of vegetal genes in the M ed ite rra ­
nean area which must be defended 
at w hatever p rice  from  " genetic po l­
lu tion ” . Nor should one fo rge t the 
exceptiona l part played by the so- 
called m edicinal p lants w hich have 
h is to rica lly  been im portant fo r the hu­
man race and whose o rig in  is M editer­
ranean. A rgum ents such as these w ill 
convince even the scep tics  of the
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urgent need to p ro tect the M edite r­
ranean flora.
It is c lear that in many places the im ­
poverishm ent of the natural environ­
ment has gone fa r beyond expected 
lim its and tha t the balances of nature 
have been irreparab ly d isturbed, which 
entails great dangers, some unfor- 
seeable, fo r the future of the human 
race.
M an’s duty is to p ro tect w ithou t fu r­
ther p rocrastina tions what remains of 
M editerranean flo ra  and vegetation, 
but more im portan tly  he must th ink 
much fu rther ahead and exam ine the 
results of his activ ity  before destroy­
ing that w hich nature has taken thou ­
sands of years to build. It is only 
through po lic ies  which are modest 
and far-seeing enough not to  sacrifice  
tom orrow ’s w ell-be ing to today ’s 
wealth tha t he w ill be able to survive. 
To ensure adequate pro tection, it is 
c lear that parks and natural reserves 
must be established in each M edite r­
ranean country. But th is is not enough. 
More com plete  in form ation must be 
obtained on all rare and endem ic 
species in need of pro tection , leg is la ­
tion must be passed to ensure that 
they are so protected, and the ir natu­
ral habitat m ust be defended.
There is urgent need of a cam paign 
fo r educating and inform ing all levels 
of society, a cam paign tha t should 
be general, perm anent, unam biguous 
and a ttractive ly  presented so tha t eve­
rybody may get to know the beauty of 
p lant life and its sc ien tific  and econo­
mic value.
Despite the contem porary v ic to ry  of 
m ateria lism  over the sp iritua l, one 
must learn to love plants in the ir na­
tural state despite the ir often modest 
appearance. And one cannot love 
what one does not know...
Let p ro tection  therefore be the order 
of the day. P rotection of the m arvel­
lous, rare and useful M editerranean 
plants ; and p ro tection  in general of 
the natural environm ent, of that natu­
ral environm ent over which man has 
mastery through his in te lligence, if 
only he w ill divest h im self of his cold 
insensitiv ity and exaggerated techn i­
cal approach and give free rein to 
his soul. For le t there be no m istake : 
it is only through the hum anising of 
man in th is way that the fu ture of man 
can be assured.

Harald R IED L, Naturh istorisches Museum  
Vienna, Austria

When we cons ider the preservation of 
the a lp ine flo ra  of Europe we have to 
distinguish between two m ajor types 
of threats d irected  against its survival : 
in the firs t case, an in tegral part of 
the landscape, w ith  all its flo ra  and 
fauna, is endangered m ainly by human 
action such as fe lling  of trees fo r ski- 
runs or flood ing  of valleys fo r power 
plants. In the second case, pa rticu la r 
species are endangered e ither becau­
se they are extrem ely rare or because 
man is co llec ting  them in too great 
a measure fo r the ir ornam ental value 
or fo r some specia l reason such as 
use as an ingred ien t fo r preparing an 
a lcoho lic  liquor as is the case w ith the 
ye llow  gentian (G entiana lutea). 
Where human activ ity  destroys the 
natural environm ent on a large scale 
it is useless to speak of pa rticu la r en­
dangered species. In th is case the 
alpine flo ra  as a w hole is threatened 
and the destruction  of vast areas may 
be d isastrous to th e ir orig ina l popula­
tion of p lants and anim als too. For as 
long as man continues to sacrifice  his 
fe llow  creatures in o rder to expand 
his econom ic in terests fo r even the 
sm allest p ro fit —  short periods as is 
the case in some of the w in ter sport 
resorts in w estern Austria  or on the 
long term by bu ild ing  highways 
through the most p icturesque parts 
of the A lps to prom ote tourism  —  we 
have to envisage the im m inent possi­
b ility  tha t the typ ica l a lp ine p lants and 
animals w ill gradually vanish forever 
from  the face of the earth. It is only 
through a profound understanding of 
the innate value of nature 's richness 
and the b irth -righ t of its o lde r inhabi­
tants that the human m ind itse lf may 
be persuaded to adopt a hum bler a tti­
tude and an u tte rly  d iffe ren t esteem of 
our orig ina l surroundings as they were 
before man entered the stage of evo­
lution on earth. W ithout th is under­
standing there is little  hope that natu­
re as w ell as man can be saved from 
an untim ely end. Man w ill even have 
to learn to abstain from  some of the 
fac ilities  an un lim ited use of the ener­
gy resources of earth seen to grant

POSSIBILITIES
AND
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him in order to avoid a greater catas­
trophe in the future.
Let us be op tim is tic  fo r the moment 
and believe that man w ill learn his 
lesson in tim e : there s till remains the 
question of those species that are 
endangered because they are getting 
rare e ither by natural causes or be­
cause of a severe persecution by man. 
In alm ost every European country 
there  are lists of p lants that must on 
no account be p icked, o r at least 
uprooted. In most instances these spe­
cies w ould not be so rare were it not 
fo r the ir aesthetic appeal to man. Pro­
tec tion  by law w ill ce rta in ly  save a 
great num ber of spectacu la r plants 
from  extinction. This is especia lly  true 
fo r some of the a lp ine species such 
as lio n ’s foo t (Leontopod ium  alp inum ) 
the p ick ing  of w hich is supposed to 
bring honour to the co lle c to r who is 
considered pa rticu la rly  daring fo r ga­
thering  the flow ers under supposed 
personal danger of death. There are 
some exceptions to the ru le such as 
Cortusa m a tth io li (prim rose fam ily) or 
B ulbocod ium  vernum  ( lily  fam ily) 
w hich are both rare and spectacular. 
Many p lants w ill however pass un­
observed by man, but nevertheless 
rem ain threatened due to the very 
restric ted  num ber of areas where they 
s till o ccu r in nature. In o rder to learn 
some general rules about these spe­
cies tha t w ill help us to design mea­
sures fo r the ir preservation and which 
are usually derived from  facts about 
the h istory of the a lp ine  flo ra  as a 
whole, we firs t have to study the ir 
d is tribu tion .
Let us begin w ith the so-ca lled ende­
m ic species. Endem ics are species 
w ith a very lim ited d is tribu tion  con fi­
ned to one pa rticu la r region that may 
be a country, a p rovince o r only one 
m ountain, valley etc. Am ong the pla­
ces especially famous fo r a re latively 
high num ber of endem ics is Monte 
Baldo, renowned fo r a hundred years 
or more. This is a mountain not far 
from  Lake Garda in northern Italy. The 
spec ific  name “ ba ldensis ” w ill be 
found in several d iffe ren t genera,

though not all p lants called by that 
name are really confined to Monte 
Baldo. It is situated in a region in 
w hich the southern A lps slope down 
tow ards the w ide plain of the river Po 
on the very border of that m ajestic 
"backbone" of Europe form ed by the 
long chain of the A lps as a whole. In 
the ice-age, even the southernm ost 
peaks were covered by g laciers which 
helped to model the landscape be­
neath them. The basins of the fam ous 
lakes in upper Ita ly all have been 
moulded by the action of such g la­
ciers. In sheltered places, however, 
some vegetation of a more therm oph i­
lic  character was able to survive du­
ring w arm er periods before o r be­
tween the various g lacia tions. When 
the ice w ithdrew  and northern plant 
species clim bed up the slopes of the 
mountains to remain there in a re la ti­
vely undisturbed state, they were thus 
separated from  the ir usually la rger 
area of d is tribu tion  in northern Euro­
pe. But these re lics from  a warm er 
period were fu rthe r driven back by 
p lants be tter endowed fo r com petition. 
These "new com ers" e ithe r came as a

result of m igration fo llow ing  the flu c ­
tua tions of c lim ate o r were recent 
products of hybrid ization between the 
ancient stock itse lf and the species 
tha t had w ithdraw n to the h igher a lti­
tudes. In the act of hybrid ization, the ir 
chrom osom e num ber was m ultip lied  as 
a resu lt o f the inab ility  of the parental 
chrom osom es to pair and segregate 
in an appropria te  manner. Thus the 
paternal and maternal chrom osom es 
of c lose ly  related species were added 
to each other. The progeny, called 
“ a llo p o lyp lo id ic ” was fa r be tte r adap­
ted to the prevailing cond itions, w hile 
the parents, especia lly those ancient 
the rm oph ilic  species m entioned abo­
ve, rem ained as exiles in the few ni­
ches in w hich they grew in during the 
ice ages. Many of the endem ics of 
Monte Baldo and o ther places along 
the southern and eastern border of 
the A lps (for instance Koralpe in Ca- 
rin th ia) belong to th is o ld “ d ip lo id ic " 
s tock and are rare re lics of o lder t i­
mes.
Not only along the border of the Alps, 
but also as islands jus t in the ir centre, 
we find  unusually dry cond itions s im i­

lar to those prevalent in steppe re­
gions. These “ dry is lands ”, about 
w hich J. B raun-B lanquet has w ritten  
a rem arkable book, also show a great 
num ber of rare relics. As an example 
we m ention the Rhone Valley between 
Sion and S ierre in the Swiss province 
W allis, where we find a species of 
Ephedra, a small nearly leafless shrub 
belonging to the gym nosperm s (Ephe­
dra he lve tica) and a rare representa­
tive of the Borage fam ily, Onosma hel- 
veticum , among others. The same spe­
cies of Ephedra and a c lose ly related 
Onosma species reappear near T ren­
to  in northern Italy. A close re la tive of 
the meadow saffron flow ering  in spring 
(B u lbocod ium  vernum) is confined to 
the low er end of a steep, rocky moun­
tain slope sheltered from the w ind and 
other adverse c lim a tic  in fluences in 
C arinthia.
As another exam ple of habitats where 
rare and therefore endangered p lant 
species are like ly  to be found, such 
loca lities  may be mentioned w hich are 
pecu lia r due to uncom m on rock types. 
On serpen tin ic  rocks, fo r instance, spe­
cial ecotypes have evolved that are



Cotton-grass.

the rm oph ilic  and drough t resistant to 
a high degree. Some of them, like 
Dianthus cap illifrons , a carnation, Po- 
ten tilla  serpentin i, a c inquefo il and 
several small ferns are com m only 
regarded as separate species. If we 
want to save these p lants from  ex tinc­
tion, we firs t must have an inventory 
of places where they are found. These 
places have to be turned in to fu lly 
pro tected nature reserves under a 
perm anent sc ien tific  contro l that helps 
to guarantee the present state of con­
d itions as occas iona lly  quite natural 
changes occur that w ould lead to the 
u ltim ate ex tinc tion  of a species. It is 
a w idespread but w rong op in ion that 
natural habitats w ill not change w ith ­
out human influence.
Sometimes the m ost in teresting and 
rarest p lant species are found under 
cond itions that only form  a very un­
stable, trans ito ry  stage in the develop­
ment of vegetations tow ards its local 
climax. Even the clim ax as the state 
representing a m ore perm anent equi­
lib rium  between rather fixed outer 
cond itions and the vegetational cover 
as the tem porary goal of the develop­
ment of vegetation in a certa in  region 
may change w ith changes of climate. 
As fa r as possib le man should try to 
prevent any change of cond itions in 
a nature reserve. He cannot, however, 
prevent an a lte ra tion  of the local c li­
mate. The last aid man can give to

<
Saxifraga long ifo lia  - Pyrenean saxi­
frage.

A lp ine  eryngo  (Eryngium  alp inum  om bellife rus)

p lants threatened by ex tinc tion  from 
c lim a tic  changes is to cu ltiva te  them in 
a suitable environm ent o r create seed- 
banks in which the genetic  m aterial at 
least is preserved. We must not fo rge t 
that spécia tion always starts from the 
old, d ip lo id ic  stock, w h ile  the more 
advanced and more adaptable poly­
p lo ids have less pow er to produce 
new com binations of characters. If 
the d ip lo ids vanish, the group as a 
w hole  is condem ned to d isappear 
should a severe c lim a tic  de terio ration  
surpassing the range of adaptab ility  
of the po lyp lo ids lead to the ir ex tinc­
tion. But even if the la tte r survive no 
fu tu re  evolution w ill s ta rt w ith them 
as parentage of unforeseen new ra­
ces. Only the d ip lo ids  may produce 
new a llopo lyp lo ids  by hybrid ization 
alone. It is not a mere whim  of bota­
nists to be especia lly keen on the 
preservation of rare re lic  species. 
They are provid ing the background fo r 
a fu ture as rich in genetic  possib ilities 
as it was in the past. This is one of 
the most im portant tasks especia lly in 
alp ine countries, where such ancient 
re lics have been preserved up until 
now so that they m ight secure a re­
surrection  like  that of phoenix from 
the ashes even if a natural o r a man- 
made catastrophe has bared vast 
areas of the ir fo rm er life.



THREATENED 
AND PROTECTED 
PLANTS 
IN  THE
NETHERLANDS

Drs. J. M E N N EM A , R ijksherbarium  
Leiden, N etherlands

At the beginn ing of th is  century the 
number of vascu lar p lant species oc­
curring in the Netherlands was esti­
mated at 1400, of w hich 4 4 %  were 
considered rare (Mennema, 1974b). 
However during  the last seventy-five 
years, not only have over seventy spe­
cies actua lly becom e extinct, but the 
percentage of rare species has also 
risen to 5 6 % . In fact, only 2 0 %  of 
the N etherlands flo ra  can now be re­
garded as very comm on. The increase 
in rarity has been more dram atica lly  
shown by W esthoff et al. (1970) who 
found that the p roduct of the num ber 
of rare species m ultip lied by the 
num ber of loca lities  in w hich they are 
found fo r the year 1970 to be as little  
as 30 %  o f the p roduct ca lcu la ted fo r 
1900. These and the fo llow ing  data are 
all based on a system atic m apping of 
the N etherlands flora, begun by Goet- 
hart and Jongm ans (1902). A com ­
plete coverage of the Netherlands was 
fin ished in 1950, when a second in­
vestigation was started to enable 
com parative studies to be made. This 
second investigation is s till in process 
and although it is not yet com pleted 
(Mennema and Van Urk, 1973), much 
valuable in form ation has a lready been 
obta ined fo r certa in  species as w ill be 
illustra ted below.
U nfortunate ly only a small num ber of 
the maps established in the 1900- 
1950 survey have been published 
(G oethart and Jongm ans, 1902-1908 ; 
SI off, 1935-1950) where as other Eu­
ropean coun tries  who began mapping 
the ir flo ra  at much later dates have 
already published fu lly  com prehensive

results eg Scandinavia (Hulkén, 1950), 
Great B rita in (Perring and W alters, 
1962) and Belgium  and Luxem bourg 
(Van Rompaey and Delvosalle, 1972). 
However, all the data from  investiga­
tion records over the last seventy 
five years are ava ilab le  at the institu te 
fo r the Investigation of the Nether­
lands vegetation (IVON) w hich has 
thus been able to analyse many of 
the changes in the occurrence of 
d iffe ren t flo ra  over th is period. Full 
results w ill be published in the Atlas 
of the N etherlands Flora (Mennema, 
1975b). An exam ple of th is analysis is 
the com parison of data fo r about 170 
d iffe ren t species co llec ted  before and 
up to 1950 and after 1950. It was found 
tha t since 1950 3 %  o f  the species 
studied had increased, that 3 7 %  had 
neither increased nor decreased and 
that 6 0 %  were de fin ite ly  on the de­
c line  (Mennema, 1973). In some cases 
the increase was only apparent eg the 
num ber of loca lities  where P hyllitis  
sco lopendrium  and Carex buxbaum ii 
occur have increased due to greater 
know ledge and a more intensive in­
vestigation of the ir habitats. A true in­
crease has been ascerta ined fo r only 
two species, viz A ngelica a rchange li­
ca and Crambe m aritim a. Quené-Bote- 
renbrood and Mennema (1973) investi­
gated the dec line  of 30 p lant species 
in term s of a com parison between 
the ir presence in tw enty km 2 qua­
drats at the tim e of the survey and 
the ir presence in these same qua­
drats before 1950. For some species 
the decline  has been very marked — 
fo r example, Anacam ptis pyram ida lis,

Centaurea ca lc itrapa, C ochlearia  o ff i­
c ina lis , Gagea villosa, H im anthoglos- 
sum h irc inum , Oenanthe peucedanifo- 
lia , Salvinia natans, Teucrium  scor- 
dium  and Thesium hum ifusum  have 
d isappeared com ple te ly  from  80-100% 
of the quadrats where they occurred  
before 1950. It is very d iff ic u lt to ex­
press the dec line  of a species in actual 
numbers of specim ens. In the Nether­
lands com plete records are available 
on ly fo r P inguicu ia  vu lgaris  (Schim ­
mel, 1968). About 1900 there were ma­
ny thousands of specim ens occurring  
in 170 quadrats each of 20 km2 ; in 
1975 the num ber of specim ens is bet­
ween 150 and 200 in on ly  11 quadrats 
of 20 km 2.

This year an annual reg istra tion  of 
specim ens of some of the very rare 
species w ill be started using a s im i­
lar method to that of Perring in Great 
Brita in.
The records of IVON make it rather 
easy to enumerate the endangered 
p lant species in the Netherlands.

Preparation of maps fo r the Atlas of 
the Netherlands Flora makes it neces­
sary to survey all the lite ra ture  pu­
b lished in the N etherlands on each 
species. And th is lite ra ture  often pro­
vides a lo t of in fo rm ation  as to the 
reason(s) fo r the dec line  of a pa rti­
cu la r species. O f the species found to 
be on the decline from  the com para­
tive map analysis as m entioned above, 
in form ation concern ing the decline 
has been found fo r about 72 %  
(Mennema, 1973). Three main reasons 
have been d is tingu ished :

Follow ing a com parison of data fo r about 170 d iffe ren t species, co llec ted  before and a fte r 1950 in the N etherlands, it  
was found that s ince  1950, 3 % had increased, 33 % had ne ithe r increased nor decreased and that 60 % were de fin ite ly  
on the decline. In certa in  cases the increase was only apparent. Thus the num ber of loca litie s  where  P h illitis  sco lopen­
drium  (above) occurs  has increased due to g rea te r know ledge and a m ore in tensive investigation  o f its  habitat.

a) by natural causes, eg sh ifting  of 
the area (C am panula rhom boida lis, 
Cornus suecica, H im anthoglossum  
h irc inum , Oenanthe peucedan ifo lia , 
Salvinia natans, Thesium hum ifu­
sum, W ahlenbergia hederacea), 
rabb it-g lu tton  (Anacam ptis pyram i­
dalis), periods of dryness (Scrophu- 
la ria  vernalis), the flood of 1953 
(Verbena o ffic in a lis )  ;

b) by d irec t human influence, eg ga­
thering p lants (Aceras anthropo- 
phorum , F ritilla ria  m eleagris, Leu- 
cojum  aestivum , the tubers of Bu- 
nium  bulbocastanum ), ine ffic ien t 
management (S crophu laria  verna­
lis), increasing recreation pressure 
(Calystegia so ldanella , Euphorbia

paralias), co llec ting  p lants fo r phar­
m aceutica l use (A rn ica  m ontana) ; 

c) by ind irec t human influence, eg 
urban and industria l developm ent 
(F ritila ria  m eleagris, Gentiana cru- 
ciata, Leucojum  aestivum ), reno­
vation of old w alls (Asp lén ium  ruta- 
m uraria, P hy llitis  sco lopendrium , 
Perietaria juda ica), reclam ation of 
nature areas (Anacam ptis pyram i­
dalis, Campanula g lom erata, Carex 
pu lica ris , Equisetum te lm ateia, E rio- 
phorum  g rac ile  and £. la tifo lium , 
Fiammarbya paludosa, Juncus ca- 
p ita tus, J. m utab ilis  and J. tenageia, 
L itto re lla  un iflo ra , all the species of 
Lycopodium  in the Netherlands, 
N arthecium  ossifragum , P inguicuia

vu lgaris, Spiranthes aestiva lis, V io­
la stagnina), re -a llo tm ent (Carex  
d ioca  and C. pu lica ris , E riophorum  
la tifo lium , L itto re lla  un iflo ra , P in­
gu icu ia  vulgaris), techn ica l and cu l­
tura l measures to am eliora te  the 
grass-land and the use of h e rb ic i­
des (Aceras anthropophorum , A r­
n ica montana, F ritilla ria  m eleagris, 
Gagea villosa, Galeopsis ladanum , 
G. segetum  and G. speciosa, Le- 
gousia hybrida  and L. speculum - 
veneris, M elam pyrum  arvense, N ar­
cissus pseudonarcissus, O roban- 
che m inor, Polygala se rpy llifo lia  
and P. vulgaris), changes in corn 
trade  re la tions (Centaurea ca lc itra ­
pa), a ir-po llu tion  (all the species of



Him anthoglossum  hirc inum  - a species de fin ite ly  on the dec line  in the N ether­
lands, due to na tura l causes such as sh ifting  of the area.

Lycopodium  in the Netherlands), 
w ate r-po llu tion  (Azo lla  caro lin iana), 
d ra inage (Anacam ptis pyram ida lis, 
Carex d io ica  and C. pu lica ris , Erio- 
phorum  la tifo lium , Isoetes lacustris  
and I. setacea, Juncus cap itatus, J. 
m utab ilis  and J. tenageia, Viola sta- 
gnina), changes in the o rig ina l wa- 
ter-m anagem ent (Teucrium  scor- 
dium), c losing of the fo rm er Z u ider­
zee (Apium  graveolens, A rtem isia  
m aritim a, Cakile m aritim a, Coch- 
learia ang lica  and C. o ffic ina lis ), 
c losing of the estuaries in the 
southwestern part of the Nether­
lands (C ochlearia  ang lica  and C. 
o ffic ina lis , Scirpus triqueter).

It is rem arkable that the decline due 
to ind irec t human in fluence is 12 t i­
mes greater than that due to d irec t 
human influence (Mennema, 1973). 
This is why measures to  p ro tect th rea­
tened p lant species in the Netherlands 
m erely through the p roh ib ition  of ga­
thering plants (1973) are very insu ffic ­
ient as they are fo r m ost European 
coun tries  (Mennema, 1975a). That is 
why at the firs t C onference in A rc-e t- 
Senans (France) in 1973 we tried to 
go fu rther than just a European proh i­
b ition  of gathering plants.
We th ink it is essentia l that every 
European country should investigate 
and reg ister all its own rare and en­
dangered plant species. Once this has 
been achieved it w ill be possible to 
draw  up a list of European endan­
gered p lant species. These species 
cou ld  be subdivided in phytosocio lo- 
g ica l/eco log ica l groups such as rock- 
plants, weeds, ruderal plants, aquatic 
plants, sa lt plants, p lants of seashore 
and sea-dunes, etc., etc. If the pro­
blems are in general the same fo r all 
the European countries (and we be lie­
ve they are I), then some of these 
groups w ill conta in a great num ber of 
endangered p lant species. And the 
group of fo rest-p lan ts w ill undoubted­
ly not be among those the greatest 
number. It is fo r th is reason that it 
seems incom prehensib le  to me that 
the second Arc-et-Senans Conference 
in 1974 discussed the problem s and 
the perspectives of the w oodland 
flo ra . For as fa r as the Netherlands 
is concerned (and th is also seems to 
be the case fo r most o ther European 
countries) the regression of the w ood­
land flo ra  during the last 75 years is 
less s ign ifican t than the regression of 
the entire  Netherlands flo ra  (M enne­
ma, 1974a). The real regression of 
the Netherlands flo ra  is to  be found 
in the wetland flo ra , the arab le  weeds 
and the poor land flora. To solve this 
problem  measures must be found to 
stop or avoid the im poverishm ent of 
the habitats of these flo ra . But how ?

Num ber of 
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species  3 0 -

Num ber o f
N etherlands
species

2502 5 -
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2 0 - 200
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IQ- 100
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The regression o f the w oodland flo ra  in the N etherlands during  the last 70 years 
in  re la tion to the regression of the entire  N etherlands flora.

-  : w ood land species in 1900

-  : w ood land species in 1970

- : a ll N etherlands species in 1900

- : a ll N etherlands species in 1970

It is obvious that considerab le  co lla ­
boration is needed from many d iffe ­
rent specia lists. For the problem s of 
endangered flo ra  are in trica te ly  linked 
w ith the problem s of a ir-po llu tion , w a­
te r-po llu tion , reclam ation, re-a llo tm ent, 
the necessity of the am elioration of 
the grassland, the use of herbicides, 
and of drainage, etc., etc. They are 
thus the responsability not only of 
b io log ica l experts nature conserva tio ­
nists and nature lovers, but also of 
techn ica l, po litica l, econom ica l, soc io ­
logical, com m ercia l experts, etc., etc. 
It is only through a mutual e ffo rt that 
a so lu tion  w ill be found.
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The C ouncil o f Europe’s In fo rm ation  Centre fo r Nature Conservation w ill ded icate  a spec ia l p u b lic ity  cam paign to 
the conservation and m anagem ent o f wetlands in 1976/1977. Fo llow ing in the footsteps o f its  so il and freshwater 
cam paigns, the Centre in tends to draw  attention from  a li over Europe to one o f the m ost diverse and p roductive  —  
yet also one o f the m ost threatened  —  aspects o f our environm ent : the wetlands.
It is hoped that through close coopera tion  with such in te rna tiona l spec ia lis t organ isa tions as the In terna tiona l W ater­
fow l Research Bureau, m axim um  p u b lic ity  w ill be ach ieved  in such a way that no t only w ill the p u b lic  and autho­
rities  concerned  be in fo rm ed o f the need to conserve w etlands but that p ra c tica l p ropos itions w ill a lso be o ffe red  
to them as a means o f m eeting th is need.

THE HEILIGENHAFEN CONFERENCE 
ON THE INTERNATIONAL CONSERVATION 
OF WETLANDS 
AND WATERFOWL

Professor G. V. T. M A T TH E W S  
D irector of the In ternational W aterfow l 
R esearch Bureau (IW R B )
S lim bridge  
G loucestersh ire  
U. K.

The Ramsar Convention
It was h igh ly appropria te  that, in th is 
Opening Speech on behalf o f the host 
country, Mr. Joseph Ertl, Federal M i­
n ister of Food, A g ricu ltu re  and Fo­
restry, should announce that the Fede­
ral Republic o f Germany had jus t 
s igned the C onvention on W etlands 
of Internationa l Im portance Especia lly 
as W aterfow l Habitat. The Text fo r th is 
im portan t Convention had been dec i­
ded upon at the preceding Confe­
rence at Ramsar in Iran. It is therefore 
genera lly known as the "Ramsar Con­
vention", though it was actua lly ope­
ned fo r s ignature in Paris, at the 
UNESCO H eadquarters in Ju ly 1972. 
The Federal Republic was the eighth 
country to sign, its predecessors be­
ing Iran, F inland, United K ingdom , 
USSR, Sw itzerland, Norway and Aus­
tra lia . D uring the course of the Con­
ference the Swedish delegate was 
able to announce that his country had 
becom e the n inth Signatory. However, 
fo r the Convention to come into force, 
seven coun tries  must have become 
C ontracting  Parties, by ra tifica tion  
through the ir leg is la ture or by signa­
ture w ithou t reservation as to such 
ra tifica tion . A t the present there are 
five Parties, Iran, Finland, Australia, 
Norway and Sweden. One of the func­
tions of th is C onference was to add 
impetus tow ards the im plem entation 
of the C onvention over as w ide an 
area of the E arth ’s surface as pos­
sible.
No less than 39 nations (as com pared 
w ith 23 at Ramsar) sent delegates or 
observers to Heiligenhafen, a holiday 
centre  On the Schlesw ig-H olste in  
coast, from  2nd to 6th Decem ber 1974.

There were also representatives of 
FAC, UNESCO, the United Nations 
Environm ent Program m e and the 
C ouncil of Europe, along w ith six in­
ternational Non-Governm ental O rgani­
sations.
It was pa rticu la rly  encourag ing to see 
representatives from  many Asian and 
A frican countries, Bangladesh, Iran, 
Iraq, Japan, Jordan, Kenya, Mali, Mau­
ritania, Niger, Pakistan, Senegal, 
South Africa, Thailand and Zambia. 
These countries are among those con­
ta in ing some of the last great w et­
lands, often in near-pristine cond i­
tion ; the ir counterparts  in Europe ha­
ve so often been degraded thought­
lessly and re lative ly fru itlessly.
The Ramsar Convention requires the 
conservation of w etlands both spec ifi­
ca lly and by general measures. A 
C ontracting  Party designates suitable 
wetlands w ith in  its borders and under­
takes to maintain them in proper con­
dition. Thus, the United K ingdom  has 
designated 13 such areas in its firs t 
list, Iran 18, Sweden 20. But, of course, 
the num ber of areas is not the whole 
story, the ir size is very relevant. Thus 
the Iranian con tribu tion  includes two 
areas of more than 400,000 ha. and 
three around 100,000. Then, besides 
form ulating and im plem enting the ir 
planning to conserve the designated 
wetlands, the C ontracting  Party is re­
quired to ensure the general w ise use 
of all wetlands w ith in  the ir territory. 
This Convention is the firs t ever to 
impose lim ita tions on a coun try ’s 
freedom of action in dealing w ith land 
use w ith in  the national boundaries. Not 
unnatura lly its s tructure  is therefore 
not rig id ly  sanction-based, indeed is

som ewhat perm issive. It seeks to func­
tion by exhorta tion and example, by 
com petition  and com parison, by ac­
coun tab ility  in the eyes of the interna­
tiona l com m unity. C onferences such 
as that at H eiligenhafen are spec ifi­
ca lly  ca lled fo r in the A rtic les, to serve 
as the forum  where the nations can re­
port, be judged and questioned on 
the progress they have made in the 
conservations of w etlands and w ater­
fow l. The aim is not to  p illo ry  any 
country but to bring to bear the w eight 
o f inform ed in ternational op in ion so 
tha t the au thorities concerned may be 
persuaded to restructure the ir plans, 
tak ing  into account in terests they may 
not have known existed.

The National Reports
The c ircu la ted  National Reports of the 
nine Convention S ignatories were 
considered first, then the w ritten  Re­
ports of 24 o ther countries represen­
ted at the C onference and of four 
others which were unable to send de­
legates or observers. Verbal reports 
or short statem ents were made on be­
half of six fu rthe r countries present. 
C learly there is not the space here 
to review in any detail th is  mass of in­
fo rm ation  and at the C onference itse lf 
there cou ld  only be short exchanges 
on m ajor points. As an example of 
the news, good and bad, we may ins­
tance the Report of the United K ing­
dom. The Conference was glad to 
learn that the developm ental threats 
to two m ajor w etlands in S. E. Eng­
land, Foulness and the Medway, had 
been averted through changes in 
p lanning decisions. However, the Ice­
land ic delegate questioned the propo­

sal to remove all p ro tection  from  Grey­
lag and P ink-footed Geese in parts 
of Scotland —  on the grounds of agri­
cu ltura l damage —  w hile  the Norwe­
gian delegate deplored the shooting 
o f many thousand O ystercatchers in
S. Wales because they ate cockles. In 
both cases the B ritish  delegation was 
able to give replies tha t ind icated that 
better counsels m ight yet prevail be­
cause of pressure from  conservatio­
nists.
The Report of the host country re­
vealed numerous threats to the re­
m aining wetlands in the Federal Repu­
b lic  and the C onference agreed to 
fou r spec ific  R ecom m endations aimed 
at m odifying the destructive tenden­
cies about w hich it was inform ed. W hi­
le the delegate from  Iceland could 
report im provem ents in w etland con­
servation, the fate of the great central 
oasis of Th jorsarver, sub ject of a spe­
cial Recom m endation at Ramsar, re­
mained in doubt. So did that of the 
North Bull Island in Ireland. In Italy, 
h itherto  rather backw ard in conserva­
tion, great steps forw ard had been 
made but an urgent Recommendation 
concern ing leg is la tion was requested. 
The Netherlands were congratu lated 
on the action to safeguard the Dollard 
on the W addensea coast. The Report 
from  Senegal gave rise to a Recom­
mendation jo in tly  addressed to that 
country, Mali and M auritania. Indeed 
the C onference emphasised the desi­
rab ility  of regional arrangem ents and 
co-operation, bearing in m ind the 
“ flyw ays” of the m igratory waterfow l. 
In general the C onference fe lt that 
there was a net loss of wetlands 
th roughout the w orld , at a rate that 
was extrem ely a larm ing in many coun­
tries. It recom m ended the urgent im­
plem entation of the Ramsar Conven­
tion  and of every o ther possible step 
to ensure that at least the m ajor w et­
lands of the w orld  are conserved fo r 
future generations —  of b irds as well 
as of Man.

The richness of wetlands
One of the most d ifficu lt messages to 
get across to adm in istra tors, p o lit i­
c ians and planners is that wetlands 
are not wastelands, but are h ighly pro­
ductive areas, in tegra l parts of the 
w hole environm ent, to be destroyed 
at our ultim ate peril. The technica l 
sessions (com pris ing 31 papers) there­
fore opened w ith presentations deri­
ving from the w ork of the International 
B io log ica l Program m e which over the 
past decade had greatly advanced our 
know ledge and evoked co-operation 
in research across all boundaries of 
national and ideo log ica l d ifferences. 
The b io log ica l richness of both fresh­
w ater and estuarine w etlands was

described in detail. The extraord inary 
w astefu lness of Man as a predator on 
fish and o ther sea-food was em pha­
sised. Thus he only consum es about 
ha lf the m aterial he gathers. Even 
worse, since his fish ing  boats are d ri­
ven by fossil fuels, he actua lly  uses 
nearly tw ice  as much energy co llec t­
ing the flesh than he gains from  eating 
it. The d irect conversion of petroleum  
products into prote in m ight be a more 
e ffic ien t use of our fuel s tocks !

Waterfowl populations
However, the deta iled assessment of 
b io log ica l p roductiv ity  is a lengthy, 
painstaking process and a w etland 
may well be destroyed by techno log i­
cal in trusion before its value on an

in ternationa l scale has been estab li­
shed. The use of w aterfow l as ind ica ­
tors to dem onstrate the richness of a 
w etland habita t has therefore been 
developed by the International W ater­
fow l Research Bureau (which w ith the 
German Federal Institu te of Vegeta­
tion Research, Nature Conservation 
and Landscape M anagem ent - BAVNL 
- organised the C onference and p rovi­
ded the Secretariat). The d is tribu tions 
of ducks, swans, coots and waders in 
Europe, Asia and North A frica, based 
on counts made at many thousands of 
w etland sites, were laid before the 
Conference. S im ila r surveys fo r West 
and East A frica  were necessarily  
som ewhat less detailed. A great deal 
of th is  in form ation was gathered by



h igh ly com petent amateurs and the 
C onference recognised the enorm ous 
con tribu tion  such people can make, 
ca lling fo r the ir encouragem ent by the 
early pub lica tion  of the results to 
w hich they have contributed. O ther pa­
pers em phasised fu rthe r ind ica tors  of 
a w etland 's  richness. Using all these 
data, a spec ia lis t com m ittee drew up 
a set of c rite ria  fo r assessing the 
in ternationa l im portance of a wetland. 
This w ill be valuable fo r countries be­
com ing Parties to the Ramsar Con­
vention and having to decide which 
wetlands to include in the ir national 
List fo r especial pro tection.

Waterfowl migration
Next, the v ita l necessity fo r in te rna­
tiona l co-operation  in the study of 
w aterfow l m igrations was discussed. 
The Soviet U nion ’s crucia l role as the 
main p roducer of w aterfow l m igrating 
W est and South from her northern te r­
rito ries was already known. More sur­
prising, perhaps, was the extent to 
w hich b irds from  Eastern S iberia enter 
the United States. The agreem ents fo r 
c ircum po la r research p ro jects be­
tween these two countries, and the 
Soviet Union 's desire to co-operate  
w ith all coun tries  in Eurasia and A fri­
ca were there fore  most w elcom e. The 
C onference endorsed a system of 
w orld -w ide  co lou r m arking codes fo r 
swan and goose studies that in itse lf 
was a s ign ifican t step forw ard in in te r­
national lia ison.

Wetland management
W etlands are continuously evolving 
and are susceptib le  to change so the ir 
sc ien tific  m anagem ent is of the ut­
most im portance. Often we need to 
halt the ir evo lu tion at a pa rticu la r mo­
ment o r seek to turn the c lock  back. 
A lways we must be countering  the 
abuses to w h ich  wetlands are subject. 
Sometimes the technology w hich so 
easily destroys these frag ile  ecosys­
tems can be used to create new w et­
lands. A com plete  day was spent 
discussing the techniques available fo r 
ensuring tha t the best possib le use 
was made of those wetlands that had 
been saved. Examples were drawn 
from the United States and Canada, 
from  A frica, and from  countries round 
the Baltic. The restoration of degra­
ded w etlands such as Lake Hornborga 
in Sweden aroused live ly interest, w h i­
le po llu tion  contro l in the River Tha­
mes had resulted in a near-incred ib le  
re-co lon isa tion  by fish and by thou­
sands of ducks and waders. The suc­
cessful restoration of a river w hich 
was all but dead should give hope to 
conservation ists the w orld  over.

Co-operation and education 
in wetland use
The possib ilities fo r the m ulti-use of 
wetlands by the many interests invol­
ved was repeatedly emphasised. In­
deed, there was an absolute necessity 
fo r co llabora tion  at all levels from  Go­
vernm ents to ind iv idua ls, inc lud ing 
the fu ll range of research workers, fa r­
mers, adm in istra tors, natura lists, hun­
ters, fisherm en, reed-cutters, tourists 
and local inhabitants. The general 
theme of education, in the w idest sen­
se, received considerab le  attention. 
The lay pub lic  sees wetlands as mo­
notonous expanses of flatness, f it  only 
fo r "rec lam ation". Publications, films 
and television all play valuable roles 
in spreading an en lightened interest 
through a w ide audience. But nothing 
makes such an im m ediate and lasting 
im pact as personal involvement. Wa­
terfow l are the most easily apprecia ­
ted aspect of the w etland scene, but 
are wary and easily d isturbed ; crow ds 
of people in trude on the sense of lo­
nely w ilderness. Yet it is possib le to 
reconcile  the irreconc ilab le . The Con­
ference was in trigued to hear how 
the pub lic  can be w illing ly  restricted 
to a small part o f the wetland and 
conducted to concealed, w e ll-equ ip ­
ped observation posts along screened 
corridors. In th is way large numbers of 
people can come to appreciate, w ith ­
out d is tu rbance or in trusion, the 
quiet beauty of the marshes and the 
w onder of the massed fligh ts  of w ater­
fowl.

The rationalisation of hunting
One class of user of the wetlands 
over whom there has been much con­
troversy is the hunter. Nowadays he 
is accepted as function ing  as a pre­
dator w ith in  the natural system, pro­
vided that the harvest of w aterfow l 
w hich he takes, and the associated 
d isturbance, are ra tiona lised and con­
tro lled . Indeed, it was made c lear that 
the modern hunters are themselves 
conservation ists and provide many of 
the data on population structure  and 
breeding success w hich are essential 
fo r a p roper b io log ica l basis to the 
exp lo ita tion  of a renewable natural re­
source. Again the experience of co l­
leagues in the United States and Ca­
nada was expounded, but it became 
c lear that im portant progress was 
also being made in the Old World, 
both in research and in establishing 
reasonable conservation measures. 
Nevertheless, fle x ib ility  in hunting sea­
sons in re lation to hard w eather and 
to o ther sudden changes in the ba­
lance of kill and production  were 
s till required. It was also appreciated 
that in many countries the hunting 
seasons were excessively long. The 
Soviet de legation suggested that the 
aim should be 60 days of actual shoot­
ing in the course of a season.
At the end of the techn ica l session it 
was announced that the Government 
of the Federal Republic of Germany 
had offered to p roduce a draft fo r a 
C onvention concerned w ith the con­
servation of all m igra tory animals, and

to host a C onference to exam ine the 
problem. This w ould  probably be in 
1976 and the w hole  exercise w ould be 
carried  out in c lose association w ith 
the appropria te  in te rnationa l bodies. 
In view of the ris ing in terest in w et­
land conservation in A frica, it was de­
cided that the successor to the pre­
sent C onference should be in that 
Continent. There was great enthu­
siasm when the delegate from  Zambia 
proposed, sub ject to the fina l agree­
ment of his Governm ent, that its site 
should be Lusaka.

N ote on Personalia present
President Dr. W. Erz (BAVNL) ; Vice Presi­
dents Dr. I. Maximov (USSR) and Prof. A. A. 
Haapanen (Finland) ; Rapporteur - General 
Prof. G. V. T. Matthews (IWRB) ; Chairmen, 
Credentials Committee Prof. S. Casern (Jor­
dan), Drafting Committee Sir Peter Scott 
(UK), Criteria Committee Sir Hugh Elliott 
(IUCN).



ENVIRONMENTAL CONSERVA
IN  MALTA Louis J. SALIB A  

D epartm ent o f Biology 
Royal University of M alta  
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Lying in the centre  of the M editerra­
nean in la titude 36 , long itude 14 , the 
Maltese Islands have a tota l area of 
approxim ate ly 320 square kilom etres. 
The main island, Malta, com prises 
250 sq. km. ; Gozo, 7 km. to the North 
West, 64 sq. km. The small island of 
Comino, roughly m idway between the 
larger two, is only 2,5 sq. km., w hile  
Filfla, a small un inhabited rock, lies 
8 km. o ff the South West coast of 
Malta.
Taken in very general terms, the main 
eco log ica l features of the group as a 
w hole are characterized by the preva­
lently rocky, undulating terrain, and 
the relative shallowness of the local 
soil strata. Soil fo rm ation itself, under 
Maltese c lim a tic  and geo log ica l con­
d itions, is essentia lly  a very slow pro­
cess, and soil types are lim ited by 
the ca lcareous nature of all the parent 
rock. Three main types of soil can be 
d istinguished —  the Terrarossa soils, 
form ed from  C ora lline limestone, the 
Xerorenzina, from  G lob igerina  lim e­
stone, and Carbonate raw soil, from  
fragm ented Upper G lob igerina and 
clay. There are d is tinc t d ifferences in 
fe rtility  between the various kinds, and 
m ixtures (aris ing out of both natural 
and a rtific ia l causes) are frequently 
encountered. W ind cond itions and the

irregu la rity  of ra in fa ll have also con­
tribu ted  to the fac t tha t considerab le  
areas in exposed situations present 
a barren appearance all the year 
round. This is accentuated during the 
hot sum m er months. The average 
annual ra infall is jus t over 500 mm., 
th is figure being sub ject to consider­
able varia tion from  year to year, and 
to irregu lar d is tribu tion  w ith in  any par­
ticu la r year, usually occu rring  in heavy 
showers of re lative ly short duration. 
W ithin th is overall fram ew ork, how­
ever, a com plex of d iffe ren t habitats 
can be found on land, and the islands 
are com paratively rich in angiosperm  
species, which are estim ated at 1300, 
w ith in 470 genera. This figure  includes 
cultivated plants, and the ratio  of less 
than 3 species per genus suggests 
that a large proportion  of these evol­
ved outside Malta. It is also probable 
that several species have been gra­
dually in troduced over the years. The 
varia tion in habitats is evidenced by 
the fact that approxim ate ly 1 0 %  of 
angiosperm  species are hydrophytic, 
liv ing in valleys and ponds where 
water, accum ulated by w in te r rainfall, 
does not dry out com plete ly during 
summer. One fifth  of the angiosperm  
species are com m on on the numerous 
walls and bastions w ith w hich the

Islands (m ainly Malta and Gozo) 
abound. C onifers are relative ly few, 
and only about 12 species of P teri- 
dophytes have been recorded so far. 
Com prehensive lists of the flo ra  have 
been made as fa r back as the last 
century, and a new system atic lis t has 
recently been com piled. Lower plants 
have been less extensively studied. 
P ractica lly  all species have one th ing 
in com m on —  the ab ility  to to lerate 
h ighly calcareous soils.
The natural and sem i-natura l vegeta­
tion is necessarily res tric ted  by the 
value of arable land, and exists, fo r 
the m ost part, only in rocky or semi- 
rocky waste useless fo r agricu ltu ra l 
purposes, or in valleys and o ther iso­
lated pockets where, s im ilarly, the 
land cannot be turned to p roductive 
use. This has exercised some effect 
on the indigenous (and im ported) ani­
mal population. M alta ’s w ild  fauna is 
re la tive ly  lim ited, especia lly  in tree- 
inhabiting  species. A part from  insects, 
te rrestria l invertebrates com prise so­
me isopods, various arachnids, some 
pulm onate gastropods, and a variety 
o f nematodes. Two genera of earth ­
w orm s (A llo lobophora  and Eisenia) 
are present in isolated damp pockets 
in valleys. Vertebrates com prise one 
species of frog (D iscoglossus p ictus),

a few species of lizards, snakes, 
geckos and slow-worm s, and a num­
ber of birds, m ost of w hich are m igra­
tory. There are very few w ild  mam­
mals
The coastal s itua tion  is som ewhat d if­
ferent. The sea around Malta is, fo r 
the most part, c lea r and unpolluted, 
and several of m arine species, repre­
senting all the m ajor phyla are pre­
sent around and near the coast. The 
dom inant plant species are Posidonia  
and Cystoseira  ; the fauna are much 
more varied. The coastline is predo­
m inantly rocky, except fo r some sandy 
beaches scattered at various points, 
and the fauna and flo ra  of the litto ra l 
zone show no s ign ifican t varia tions 
from region to region.
Nature conservation in Malta is ren­
dered d ifficu lt, in the s tr ic t sense of 
the term , by various problem s perhaps 
not norm ally encountered in other 
countries. In these problem s, not only 
the particu la r environm ental cond i­
tions, but also, to a large degree, the 
size-factor plays a m ajor part. Above 
all, the natural environm ent itse lf is 
viewed w ith in the general con text of 
the human environm ent as an integral 
whole, and nature conservation itse lf 
is now being tackled, not purely as a 
separate concern, but as part of a 
balanced national environm ental fra ­
mework.
From the general po in t of view, recent 
developm ents aimed at p ro tecting  
w ild life  as a w hole have included 
drastic  am endm ents to M alta ’s Pest 
Contro l leg islation. O rig ina lly  aimed at 
p ro tecting  the farm er from "dubious" 
brands, and m in im izing opera tor and 
consum er hazards, the Pesticide Re­
gulations were revised in 1971 to in­
clude environm ental hazards among 
the main c rite ria  employed in ca tego­
rizing Pesticides. As a result, p rac ti­
ca lly  all the pers is tent o rgano-ch lo ri- 
ne insectic ides are now on the restric ­
ted list, and no longer available for 
general sale and use. This was done, 
even though the com parative persis­
tence of these chem ica ls in local soils 
is low, as the shallow ness (of the soil) 
coupled w ith the hot sum m er tem pe­
ratures, hastens degradation. Some 
problem s were encountered in a few 
cases where no safer, equally-effec- 
tive alternative was available, but w ith 
the advent of new less-persistent pes­
tic ides, the only rem aining organo- 
ch lo rine  com pound, A ldrin , is gra­
dually being phased out of use.
Birds represent the only class of ani­
mals w hich have received ad hoc le­
gislative attention. Regulations fo r the 
pro tection  of b irds have been in fo rce  
fo r several years. Briefly, these com ­
prise (a) a lis t of "p ro tec ted " birds, 
the shooting or trapp ing  of w hich is

p roh ib ited, and (b) a list o f pub lic gar­
dens and sim ila r areas where no 
shooting or trapping of any kind of 
b ird  is allowed. P ractica l enforcem ent 
of such regulations have not been 
easy, in view  of the facts that (a) b ird - 
shooting and trapp ing has been a 
popu lar sport in Malta s ince time im­
m em orial and (b) some of the "prohi­
b ited" areas are easily accessib le 
from  many points. This situation is 
p robably not uncom m on elsewhere. 
The m ajority  of hunters are, however, 
d iscrim inatory, and shoot mainly at 
m igra tory game. The position  is cu r­
rently under view.
C onservation of p lant species has so 
fa r not demanded any spec ific  adm i­
n istrative measures. C hem ical Weed 
C ontro l in Malta is only practised on 
a small scale, and is confined to areas 
under cu ltiva tion. Owing to the small 
size of fie lds, m achinery used fo r 
spraying is of the Knapsack type, 
and, even in w indy cond itions, the to ­
tal am ount of spray-drift is not s ign i­
ficant. Coupled w ith these, one should 
also consider the overall p lant d is tr i­
bution in the Maltese Islands. About 
20 %  of the recorded angiosperm  spe­
cies can be described as relative ly 
sparse. This sparsity, however, in the 
main, arises out of a low  population 
density of these p lants in common 
habitats, rather than the restric tion  of 
the species to specia lised habitats. 
Except in a few isolated instances, 
there appears, at least at the moment, 
to  be no risk of any species d isap­
pearing.

Conservation of natural te rrestria l eco­
systems again presents a mixed p ro ­
blem. It has already been m entioned 
that the only "na tura l" land in Malta 
is that w hich, fo r some reason or 
other, is unsuitable fo r agricu ltu ra l 
purposes. Though several types o f ha­
bita t are present, these, w ith the ex­
ception  of rocky waste land, are sca t­
tered all over the islands in w hat one 
m ight call “ penny packets". Most of 
them are still v irtua lly untouched, but 
the ir “ o ffic ia l" recogn ition  as nature 
reserves presents d ifficu lties  because 
of the ir very small size and scattered 
d is tribu tion . Furtherm ore, many of the­
se are privately-owned. From the more 
general aspect, the national s itua tion  
has always dem anded tha t any land 
should be put to its m ost productive  
use, and soil conservation legislation, 
w hereby any soil dug up from  bu ild ­
ing sites has to be removed and 
transported to barren land (for rec la ­
m ation purposes), has been in fo rce  
fo r several years. Land reclam ation, 
coupled w ith an intensive afforesta tion 
program m e, has been acce lera ted  in 
recent years, and sem i-natural areas 
are both increasing, and supporting  a 
variety of life-form s fo llow ing  the in i­
tial p lanting.
The greatest problem  —  the sca rc ity  
of greenery and natural life  —  is cu r­
rently being tackled by an emphasis 
on im provem ent and expansion, rather 
than conservation alone. In th is  con­
text, nature conservation and educa­
tion are being closely linked. S choo l­
ch ild ren  are being encouraged to

O ld fo rtifica tions , walls and bastions often suppo rt a la rge  am ount o f vegetation. 
One o f the com m onest p lan ts  is the w ild  caper, C apparis sativa.



Valleys of th is  type are fa irly  com m on, some considerab ly w ider than this. 
Vegetation on the sides and at the bo ttom  d iffe r to a variab le  extent.

grow  seedlings them selves (from seed 
specia lly  provided and d is tributed) 
and, at the appropria te  tim e present 
the ir p lants fo r use in pub lic  afforesta­
tion program m es. One m ajor draw ­
back in the past has been the alm ost 
com plete absence of b io log ica l sc ien­
ces in the prim ary and secondary 
school curricu la . This has now been 
remedied, and, apart from  form al 
c lassroom  tu ition , a Field Study Cen­
tre has been in operation fo r the last 
two years. This is proving an indis- 
pensible help in the creation o f a 
sense of environm ental awareness 
tha t was previously noticeable  fo r its 
com plete  absence. Field courses and

tours .in the scattered natural habi­
tats available are also regu larly o rga­
nized, and one main problem  in th is 
respect, considering  the d isparity  in 
population num bers between the va­
rious species, is the draw ing of a 
defin ite  line between co llec tion  and 
on-the-spot observation, in o rde r to 
avoid (as has happened elsewhere) 
the alm ost com plete  removal of a 
scarce species through (illog ica lly  
enough) overco llec tion  during educa­
tional ou tdoor classes having the ge­
neral aim of study and conservation. 
From the purely sc ien tific  viewpoint, 
the m ajority of hab ita ts in the Maltese 
Islands have received taxonom ic, ra­

the r than eco logica l, a ttention, and 
there is s till an ample fie ld  fo r study 
in th is sphere. Here, however, in gene­
ral, it w ould be d ifficu lt to jus tify  
restric tion  of access to any land in 
M alta on the sole grounds of the 
sc ien tific  value of its b io tic  content, 
not only because such value is, in 
many cases, doubtfu l, but also becau­
se of other d ifficu lties  in connection 
w ith such restrictions. There are one 
or two exceptions here, and the p ro ­
blems involved in these isolated in­
stances appear to be that any public 
restric tion  of access, unless accom ­
panied by appropria te  measures not 
always possib le to execute, could very 
well achieve the reverse e ffect by 
draw ing unnecessary (and harmful) 
a ttention to the loca lities  in question. 
The coastline, and the waters imme­
d ia te ly  ad jo in ing it, present a some­
w hat d iffe ren t picture, though the ge­
neral prob lem s involved are sim ilar. 
Sandy shores are re lative ly devoid of 
m arine life, w hile  those w ith a rocky 
o r m ixed substrate present very much 
the same general p ic tu re  in all loca­
lities. Spear-fish ing is extensively 
practised, but only th roughou t the 
sum m er months. The increasing tou­
rist trade is of considerab le  national 
im portance, and the conservation ef­
fe c t can be best achieved in most 
instances by strik ing  the necessary 
balance between re ta in ing as much 
as possib le of the natural characte­
ris tics  of a locality, and provid ing ap­
p ropria te  recreational am enities in 
such a way as to enhance, ra ther than 
de tract from , the form er. The absence 
of heavy Industries in Malta ensures 
tha t the im m ediate coastal waters are 
free from pollutants, and considera­
tion  is curren tly  being given to the 
poss ib ility  of designating appropria te  
coastal areas as natural marine re­
serves. Such designation w ill obvious­
ly have to fa ll w in th in  a general plan- 
nin program m e fo r the w hole coastal 
zone, and w ill, am ongst o ther things, 
necessarily  have to take into account 
o ther potentia l uses of any loca lity  
selected, and above all, the problem s 
concerned w ith its management.

IN A NEW BRITISHECOLOGY 
CITY
M ilton Keynes was designated a new 
c ity  in 1967 to accom m odate about
250,000 people from  London and the 
natural grow th of Buckingham shire, in 
preference to the expansion of ex is t­
ing towns and villages. It is situated 
in 22,000 acres of North B ucking­
hamshire, lying about halfway between 
O xford and Cam bridge and London 
and B irm ingham . The Master Plan 
w hich was published in 1970, sets our 
six goals :
1. O pportun ity and freedom  of choice.
2. Balance and variety.
3. Easy m ovem ent and access.
4. C reation of an a ttractive  City.
5. Public awareness and partic ipa tion .
6. E ffic ien t and im aginative use of 

resources.
The Corporation appointed an eco log ist 
to its staff tow ards the end of 1972, 
about 12-18 m onths a fte r the sta rt of 
im plem entation of the Master Plan. 
The topography is one of gently un­
du la ting  land lying between 209 ft
0 . D. and 367 ft O. D. The natural d ra i­
nage of the area is d ivided equally 
between two river valleys w hich flow  
south to north in to  the River Ouse 
(which form s the northern boundary 
of the city). The geology is simple, 
com pris ing  a variab le  th ickness of 
calcareous bou lder clay in the north 
to a neutral bou lder clay in the central 
and southern parts of the city. First 
and second river terrace gravels and 
alluvium occupy the river valleys, w ith 
Oxford Clay exposed over large areas 
of the valley flanks. B lisworth lim e­
stone and Cornbrash outcrop extensi­
vely in the north and northwest.
The average ra in fa ll is about 648 mm. 
w ith mean annual evaporation of 432- 
437 (380 mm. occu rring  during the 
sum m er months).
Eco log ica l activ ities in M ilton Keynes 
divide are into three parts :
1. W ild life  conservation.
2. Ecological eng ineering and design 

—  i. e. the use of eco log ica l p rin c i­
ples as a techno logy to achieve 
planning and design aspirations.

3. Environm ental Education and in te r­
pretation.

W ild life  conservation can be fu rther 
sub-divided in to :
a) the preservation of established 

w ild life  and w ild life  habitats e. g. 
w oodlands, clay pits, clay spoil 
heaps, road verges, etc. ;

b) the creation of new habitats, fo r 
exam ple grassland, w etland, w ood­
land, lakes, road verges, go lf cou r­
ses, landscapes, etc.

A d iagram m atic representation of the 
ideal situation is given in fig. 1. 
A lthough there was no eco log ica l in­
put in to the Master Plan, a num ber of 
reports were prepared by academ ic 
institu tions and vo luntary organisa­
tions. The most com prehensive and 
useful study was one carried  out be­
tween 1968 and 1971 by the C orpo­
ra tion ’s forestry  o ffice r who recorded 
deta ils of every hedgerow  and hed­
gerow  tree (inc lud ing  copses) in the 
City. This included the predom inant 
species of the hedge and deta ils of 
tree species, inc lud ing  the estim ated 
life  expectancy, the state of the crown, 
etc., the data being stored on 1:2500 
maps and a set of schedules. In 1972 
a visual and sub jective survey was 
made to ascertain the num ber of sites 
of w ild life  value in the c ity  which re­
vealed many sites of in te rest that had 
not previously been recorded. Some of 
these areas have been o r w ill be dele- 
te rious ly  affected by developm ent but 
because plans were or are in such an 
advanced state, it has not been pos­
sib le  to change or m odify them. Be­
cause of the size of the developm ent 
program m e it is inevitable tha t some 
sites w ill be lost e ither by d irect de­
velopm ent o r ind irec tly  by iso lation or 
location, fo r example it w ill not be 
possib le to retain the w ild life  value 
of a small meadow and a clay spoil 
heap close to the C ity Centre. It is 
therefore necessary to evaluate the 
v iab ility  of the site in re la tion to the 
developm ent program m e and “ trade 
off " o f the losses against opportun i­
ties to create new habitats. 
E co log ica l m onitoring of these sites 
(inc lud ing  w oodland, grassland, clay 
pits, clay spoil heaps, road verges, 
ra ilw ay embankm ents, canals, etc.) is 
now in progress to :
a) provide inform ation fo r more de­

ta iled eco log ica l evaluation and to 
provide data on w h ich  to base ar­
gum ents and order p rio rities  ;

b) ga ther in form ation fo r the h is torica l 
record ;

c) m on ito r the e ffect of management, 
developm ent, urbanisation, recrea­
tion and other pub lic  pressures ;
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d) p roduce inform ation on w hich to 
base m anagement program m es fo r 
those areas which are to be re­
ta ined ;

e) obta in in form ation about the s truc ­
ture  of the various ecosystem s so 
tha t better advice and in form ation 
can be given to planners, landscape 
designers and managers about the 
trea tm ent of established ecosys­
tem s and the creation of new hab i­
tats, fo r example the rate and type 
of co lon isa tion  of O xford C lay or 
ca lcareous boulder clay, the e ffect 
of a pa rticu la r m anagement regime, 
etc.

This w ork involves the co llec tion  of 
quantita tive  b io log ica l data, in form a­
tion about the physical nature of the 
site and the soil and w ater chem istry. 
In some cases tim e has only pe rm it­
ted the co llec tion  of qua lita tive  data. 
Rare or unusual p lant species o ccu r­
ring on sites w h ich  cannot be retained 
or w hich w ill not be v iable when 
the c ity  is com pleted, are being 
transp lanted to a safe area or kept 
in the nursery until su itable, safe 
habita ts can be found o r created 
w ith in  the City. The seed of w ild flo - 
wers from  these and o ther sites is 
co llec ted  by voluntary labour fo r even­
tual sow ing on suitable sites. A co l­
lection of liv ing flow ering p lants and 
ferns is being made fo r the creation 
of the herbaceous equivalent of an ar­
boretum . A herbarium  of flow ering  
plants, ferns and bryophytes has also 
been established.
Anim als are more d ifficu lt to deal w ith, 
but a schem e to map on V2 km. X  
V2 km. grid , the d is tribu tion  of birds, 
mammals, butterflies, and o ther spe­
cies (inc lud ing  flow ering  plants) has 
been established. In o rde r to m on ito r 
changes the scheme w ill run on a se­
ven year cycle, i. e. record ing  w ill 
only o ccu r during 1973-74, 1980-81, 
1987-88, etc. The results should show 
the d is tribu tion  and relative abun­
dance of species so that suitable ha­
bitats can be created in appropria te  
s ituations fo r animals (and plants) to 
move to.
The opportun ity  to create new habi­
tats, (on the large scale) to com pen­
sate fo r losses caused by developm ent 
is not generally possible in the expan­
sion of existing towns and villages. It 
should be possib le by good planning,
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Fig. 1. —  Ecological Activities in Milton Keynes

design and m anagement to replace 
a w ide range of habitats and p lant and 
animal species or even increase the 
w ild life  of the area.
The road system of M ilton Keynes is 
an irregu la r g rid  of curving horizonta l 
and vertica l roads w ith in te rsections 
at roughly 1 km. intervals. There w ill 
be about 146 km. of road, w ith verges 
on each side of 15 m. - 35.9 m. (i. e. a 
tota l verge w id th  at any po in t w ill be 
30 m . - 71.8 m.). A part from  a 4.5 m. 
w ide service reservation ad jo in ing  the 
road, w hich w ill be m aintained as 
short grassland, the verges w ill be 
planted w ith trees to form  belts of 
w oodland running through the city, 
fo rm ing a to ta l of about 7.6 sq. km. of 
woodland.
C onsideration is being given to the 
creation of a zonal management sys­
tem across the verge com pris ing  6 
zones. Zone 1, short grassland ; 
zone 2, medium grassland (i. e. 400 
mm.) ; zone 3, ta ll grassland ; zone 4, 
shrubs ; and zone 6, fo rest trees and 
shrubs ; and zone 6 fo rest trees and 
plants of zones 4 and 5. The num ber 
and w idth of the zones w ill be de ter­
mined by s ite cond itions and design

crite ria . These new roads w ill com ple­
ment existing road verges, the canal 
and the railway as "w ild life  co rrido rs", 
fo rm ing a netw ork link ing  together 
d iscre te  sites and from  w hich w ild life  
can co lon ise  new habitats.
Golf courses provide opportun ities to 
create new hedgerows, b locks of 
w oodland, scrub and rough grassland 
fo r w ild life . B locks of w oodland are 
also being planted w ith in  the 3000 
acres of open space and linear park. 
These b locks w ill com plem ent other 
habitats such as the balancing lakes 
(see later), grassland areas, the rivers 
and drainage d itches, etc.
Part of the eco log ica l w ork is to m oni­
to r the rate of co lon isa tion  of these 
new habitats by p lants and animals. 
E colog ica l eng ineering design and 
m anagement are concerned w ith the 
achievem ent of p lanning and design 
aspirations w hich may o r may not 
have a w ild life  value. The grid road 
p lanting landscape po licy  outlined 
above is an exam ple of the creation 
of w oodland ecosystem s fo r visual 
am enity and w ild life  purposes. In the 
fo llow ing example, eco log ica l know ­
ledge is being applied to achieve re­

crea tiona l aspirations, w ith certa in  ex­
ceptions any w ild life  conservation va­
lue is secondary.
In o rde r that the presence of M ilton 
Keynes shall not make flood ing  in the 
Ouse Valley any worse than it was in 
1947, a num ber of im poundm ent re­
servo irs  (known as ba lancing lakes) 
are necessary. It was decided to make 
some of these lakes perm anently wet 
fo r land and w ater based recreationa l/ 
am enity purposes (i. e. the flood capa­
c ity  is on top of a perm anent body of 
water). The lakes w ill be o ff stream, 
have a general depth of 1.8 m. (with 
localised deep w ater channels) and 
receive a d irec t d ischarge of run-off 
from  the c ity ’s streets and roads. The 
lakes, w hich vary in size from about 
40 acres to 200 acres, w ill be zoned 
fo r d iffe ren t w ater and land based 
activ ities. One has been scheduled fo r 
w ild life  and passive recreation, w hilst 
the others w ill be used fo r yachting, 
angling, canoeing, paddle-boats, etc. 
w ith  com m ercia l deve lopm ent around 
the margins, e. g. hotel, c lub-houses, 
pub lic  houses, etc.
The eco log ica l e ffo rt has been to 
attem pt, (on a “ costbenefit ” basis) to

Environm ental education  and in te rp re ta tion  are im portan t to s tim u la te  ch ild ren  
and adults to understand and apprecia te  the ir surroundings and therefore to 
care fo r them better.

ration is encouraging and assisting 
w ith the establishm ent of insect gar­
dens and tree nurseries in schools —  
the ch ild ren  actually p lant and look 
after the trees and shrubs. A Con­
servation Corps has recently been 
started fo r people over 12 years old 
w h ils t a Jun io r Conservation Corps 
fo r pre-school ch ild ren  to 12 years is 
cu rren tly  being devised w ith the pur­
pose of being an um brella  body to 
co-ord ina te  individual groups of ch il­
dren based on schools (as an extra ­
cu rr icu la r activity) youth clubs, C om ­
m unity Centres, Scouts, Guides, etc., 
—  each w ith its own image and w ith 
its own p rio rities  w ith in  the com m on 
purpose, aims and objectives, of the 
main body.

assess the eco log ica l im p lica tions and 
consequences of the design and re­
creational aspira tions, to identify the 
natural and man-made problem s which 
may arise, and to lis t the design/m ana­
gem ent options to prevent o r ame­
lio ra te  the problem s and to make 
recom m endations accord ing ly. An eco­
log ica l m on itoring program m e is cu r­
rently being devised.
Some of the ba lancing lakes w ill be 
w et/d ry (filling  up w ith w ater only in 
tim es of storm  and being dry the 
rem ainder of the time). A fte r com ple­
tion of eng ineering w orks a standard 
seed-m ix is sown and the resulting 
grassland managed by sheep grazing.

M on ito ring  is being carried  out to 
investigate the changes in the com ­
position  of the sward resu lting from 
the osc illa ting  w ater levels. 
Environm ental education and in te rp re ­
ta tion are im portant to stim ula te  ch il­
dren and adults to understand and 
apprecia te  the ir surroundings and 
therefore to care fo r them better. A 
high qua lity  environm ent, an exce llen t 
landscape scheme, or an area of w ild ­
life  value can be severely damaged 
if the pub lic  as a w hole do not under­
stand and appreciate the design/m a­
nagem ent aspirations. In o rde r to in­
volve ch ild ren  in caring more fo r the ir 
environm ent the Developm ent C orpo­
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Ad hoc Group —  
Plant Species
Numerous p lan t and animal species 
have d isappeared from  particu la r 
areas of Europe, some even from  
the entire  continent. Several species 
are threatened w ith extinction.
The eco log ica l dangers inherent in 
th is situation are still unknown.
In order to halt th is trend, lists must 
be com piled o f those species w hich 
are threatened and require special 
p ro tection. Lists of th is type cover­
ing the w hole of Europe, such as the 
IUCN Red Book, are of the utm ost 
im portance not only fo r the p ro tec­
tion of our b io log ica l heritage but 
also fo r the sa tis facto ry function ing  
of our vita l systems and the harm o­
nisation of the various states fre ­
quently d ivergent legislation in the 
matter.

Having recognised the need fo r ur­
gent action, the C ouncil o f Europe 
published a book le t on threatened 
European mam mals in 1969. This 
survey is to be updated in 1975. A 
s im ila r survey on threatened Euro­
pean b irds was carried out in 1973 
along the same lines, and a number 
of reso lu tions and recom m endations 
on the sub ject addressed to Council 
of Europe mem ber states have been 
adopted by the Com m ittee of M i­
nisters.

Now a group of em inent specia lists 
designated by the European Com­
m ittee fo r the Conservation of Na­
ture and Natural Resources is enga­
ged in com p iling  a European lis t of 
endem ic p lants in danger of ex tinc­
tion.

As a result o f Recom m endation N° 4 
of the firs t European M in isteria l Con­
ference on the Environm ent (Vienna 
1973) two in ternationa l symposia we­
re held at the Arc-et-Senans In ter­
national Centre fo r R eflection on the 
Future to cons ider problem s re lating 
to European p lant species in danger 
of extinction . S ince the purpose of 
com piling lists of endem ic p lants is 
to enable p ractica l and po litica l 
measures to be taken to pro tect 
them, and in view  of the in tergovern­
mental cha racte r of the C ouncil of

Europ’s w ork, the experts who par­
tic ipa ted in the A rc-et-Senans sym­
posia and the governm ental experts 
on the European Com m ittee consi­
der that the C ouncil of Europe 
should carry out th is  p ro ject in close 
and active co llabora tion  w ith Flora 
Europaea and IUCN.
At the firs t m eeting of the ad hoc 
group, held in S trasbourg on 10 and 
11 Decem ber 1974, 5 categories of 
European flo ra  were defined :
a) endem ic p lants found only in 

small areas in Europe ;
b) o ther endem ic p lants in marked 

decline in Europe ;
c) non-endem ic p lants found only in 

small areas in Europe ;
d) non-endem ic p lants in marked de­

c line  in Europe ;
e) plants, others than those in cate­

gories a) to d), w hich are in dan­
ger of extinc tion  by reason of 
the ir very small num ber in Eu­
rope.

The exact situation each plant in the 
above categories w ill be defined by 
the fo llow ing  data :
—  extinct,
—  confined to 1 or 2 loca lities  ap­

proxim ate area 25 km 2,
—  num ber reduced by about 50 % . 
Several lists w ill be com piled to co ­
ver the d iffe ren t categories.
The overall, European approach 
adopted in the in itia l stage w ill sub­
sequently be rep laced by a regional 
approach.
In o rder to speed up progress, na­
tional data re lating to the 5 ca tego­
ries mentioned w ill be requested 
from Flora Europaea w hich has been 
assem bling such in form ation fo r 20 
years and has already published 4 
volumes on European flora, the 5th 
and final volum e being due to ap­
pear shortly.
This p ro jec t is restric ted  to Council 
of Europe mem ber states but w ill take 
in the w hole of Europe if possible. 
A t the next m eeting on 9 and 10 Sep­
tem ber 1975 the national lists based 
on the 5 categories w ill be studied 
and the provis iona l European list 
drawn up.

Tenth Anniversary of the 
European Diploma
The European D iplom a was created 
by the Council of Europe in order 
to prom ote effective conservation 
and m anagement in pro tected  areas 
considered to be of exceptiona l Eu­
ropean interest. On 29 March 1965 
the D iploma was awarded fo r the 
firs t time, by a decis ion of the Com­
m ittee of M inisters of the Council 
o f Europe, at the proposal of the 
European Com m ittee fo r the Conser­
vation of nature and natural resour­
ces, to :
—  the nature reserves of : 

the Camargue (France) ;
the Hautes Fagnes (Belgium ) and 
to the Peak D is tric t National Park 
United Kingdom).

S ince then the D ip lom a has been 
awarded to ten o ther areas (cf. list 
o f d ip lom as awarded) and is now 
in te rnationa lly  esteem ed as helping 
to safeguard those areas whose 
prestige it has enhanced.
The regulations, revised on 19 Ja­
nuary 1973, appear in Resolution (73) 
4 of the Com m ittee of M inisters.
The D iploma is awarded to natural 
areas, sites or features whose main 
purpose is :
—  e ither to safeguard the b io log ica l 

heritage,
—  or to preserve the character of 

the landscape,
—  or to com bine the socia l, recrea­

tional and b io log ica l functions of 
the area concerned.

Governm ents applying fo r the award 
must send the S ecretaria t fu ll support­
ing docum ents, w hich are then exam i­
ned by the "European D ip lom a” W ork­
ing Party. Before subm itting  its con­
clus ions to the European Committee, 
the W orking Party takes steps fo r an 
on-the-spot appraisal to  be carried 
out w henever it has been clearly 
established that the area is of Eu­
ropean interest. The European Com­
m ittee then makes a recom m enda­
tion to the Com m ittee of M inisters, 
w h ich  is em powered to award the 
European Diploma. Every year the 
au thorities responsible fo r managing 
the area awarded the D iplom a pre­
sent a report on the s itua tion  in the 
area, site or natural feature.

The p ro tected  landscape of S iebengebirge (FRG), an exam ple o f an area 
com bin ing  socia l, recrea tiona l and b io lo g ica l functions.

27 October 1967 : Sarek and Padjelanta 
National Parks (Sweden).
27 October 1967 : Swiss National Park.
27 November 1967 : Abruzzi National Park 
(Italy).
29 November 1968 : Wollmatinger Ried 
Nature Reserve (FRG).
2 July 1970 : Boschplaat Nature Reserve 
(Netherlands).
22 September 1971 : Siebengebirge (FRG). 
26 October 1973 : Germano-luxembour­
geois National Park.

The D iplom a is awarded fo r a five- 
year period at the end of w hich it 
may be renewed. At th is po in t an 
expert is appoin ted to carry out a 
new on-the-spot appraisal. So far, all 
the d ip lom as have been renewed. 
The award of the D iplom a does not 
involve any financia l con tribu tion  ; 
its value is not merely sym bolic. It 
can provide those responsib le for 
the area w ith a means of b ring ing 
pressure to bear in o rder to s treng­
then the conservation of the p ro tec­
ted area and avoid its de terio rating  
(through bu ild ing, unsuitable devel­
opment, etc.). Several exam ples bear 
th is out :
1. The W ollm atinger R ied  Nature 

Reserve : in 1973 the hunting of 
all species of aquatic  b irds was 
proh ib ited  in the w hole region as 
the European C om m ittee had ma­
de the renewal of the period of 
va lid ity  of the d ip lom a cond itiona l 
on this.

2. The Salzburg au thorities re fu­
sed to a llow  the bu ild ing  of ac­
cès and through roads in the 
K rim m ler Ache  Valley of the 
Krim m l w a te rfa lls  site (Austria), 
s ince th is  m ight have resulted in 
the D iplom a being w ithdrawn.

3. In June 1974 the Council of Eu­
rope was inform ed that there was 
a danger of a high-speed railway 
line being bu ilt in the north of the 
S iebengebirge Nature Reserve

(F R G ). An independent expert 
was sent to make an on-the-spot 
study of the im pact tha t the pro­
je c t w ould have in and around 
the reserve.

R ecom m endations have been made, 
stressing the need to w ork out a 
countrys ide  planning program m e 
and reduce the e ffects of bu ild ing  
the line (noise, damage to the land­
scape) to a level where they w ould 
not seriously be of harm to the re­
serve.
Five app lica tions have recently  been 
received :
—  the Gran Paradiso National Park 

(Italy) ;
—  the Vanoise National Park (Fran­

ce) ;
—  the Pyrenees National Park (Fran­

ce) ;
—  the W eltenburger Enge Nature 

Reserves (FRG) ;
—  the Manyas-Kus Cennati National 

Park (Turkey).

List of D iplom as aw arded
29 March 1966 : Hautes Fagnes (Belgium). 
29 March 1966 : Camargue Nature Reserve 
(France).
29 March 1966 : Peak District National 
Park (United Kingdom).
27 October 1967 : Krimml Waterfalls (Aus­
tria).
27 October 1967 : Lüneburg Heath (FRG). 
27 October 1967 : Muddus National Park 
(Sweden).



NOTES
Nature protection 
and national parks 
in Poland
ln 1904, sixteen years after the crea­
tion of the firs t natural park at Yel­
lowstone in the USA, Polish sc ien­
tis ts  liv ing in the C racow area p ro ­
posed that a national park be set 
up in the Tatras mountains. The 
pro ject, one of the firs t of its kind 
in Europe, was put into e ffect only 
fifteen years la te r in 1919, when a 
National C ouncil fo r Nature P rotec­
tion was set up in Poland. In 1921 
the Council founded the future 
B ia low ieza National Park. Between 
1921 and 1939 fou r more national 
parks were founded : G reater Po­
land, Pieniny, Babia Gora and Tatras. 
The la tte r was not created until 1939 
on the eve of the Second W orld War. 
A considerab le  im petus was given 
to all action of th is kind in Poland 
when a Nature P rotection Act was 
passed in 1934. The A ct was consi­
derably in advance of its time, but 
had a fundam ental shortcom ing ; the 
fac t tha t it was not accom panied by 
any regula tions on enforcem ent ma­
de it d iffic u lt to  achieve anything 
practica l. O nly after the Second 
W orld War, as a result o f the Nature 
P rotection A ct of 7 A pril 1949, was 
action taken to institu te  a co -o rd ina­
ted system of natural parks. Poland 
now has 13 national parks w ith a 
tota l area of 103,000 hectares, 75,000 
of w hich are fo rest and w oodland 
where all the species grow ing in 
Poland are represented.
There are s ix national parks in 
mountain areas - Tatras, P ieniny, Ba­
bia Gora, Karkonosze, Holy Cross 
and Bieszczady. To these may be 
added the O jcow  Park, in the Cra­
cow  region. In centra l Poland there 
are the G reater Poland, Kampinos 
and Roztocze parks, and in the east 
the m agn ificen t natural park of B ia­
lowieza. The W olin and S low iny na­
tura l parks are situated in the north, 
near the B a ltic  coast.
The national parks were created in 
Poland by a d irec tive  of the Council 
of M inisters, issued in response to 
proposals by the M in is ter fo r Fores­
try  and the T im ber Industry, and fu lfil 
a dual purpose w hich is both sc ien ti­
fic  and socia l. So far, more than 
400 w orks on national parks have 
been published in Poland. In the

A view of the Tatras N ational Park.

parks are 13 perm anent research 
stations, attached to various ins titu ­
tes and more espec ia lly  the Polish 
Academ y of Sciences. A lso in the na­
tiona l parks are ten nature museums 
whose aim is to bring home the im ­
portance of nature p ro tection  in the 
life  of a modern nation to a w ide 
public. During 1973 alone the mu­
seum was v is ited by more than
300,000 people, m ain ly pupils from 
prim ary and secondary schools.
The creation of nature museums and 
the grow ing num ber of v is ito rs  to 
national parks have given rise to a 
problem  that is hard to solve ; the 
v is ito rs may be ardent nature enthu­
siasts, but they also con tribu te  un­
w itting ly  to the de te rio ra tion  of the 
natural environm ent. This problem  
must be solved as soon as possible, 
fo r every year the num ber of touris ts  
v is iting  the natural parks is rising 
w ith incred ib le  rap id ity , ow ing to pu­
b lic ity  p rom oting parks and the 
spread of the m oto r-ca r in the coun­
try  w hich makes it easier fo r lovers 
of greenery and fresh a ir to travel 
about. An attem pt is being made to 
rem edy th is  problem  by lim iting  the 
parts of the parks that may be free ly 
v is ited and m arking out tracks w hich 
the touris ts  have to keep to.
In add ition  to the national parks 
there are 610 nature reserves in Po­
land, covering an area of over 58,000 
hectares and varying in character 
accord ing  to region and purpose. 
There are 300 fo rest reserves, 86 
flo ra l reserves, 10 aquatic reserves, 
52 fo r anim al life, 30 fo r p lant life 
and 64 fo r the countryside.
Nature p ro tection  in Poland comes 
under the d irec tion  of the M in istry

fo r Forestry and the T im ber Industry, 
where there is a post of General 
Nature Warden. The M in is te r and the 
C onservator are advised by a Na­
tiona l Nature P rotection Council w ith 
30 mem bers appointed by the Coun­
c il o f M in isters ; and a regional na­
ture warden has been appointed in 
each province. The w ardens and the 
National Nature Protection Council 
w ork  in c lose co llabora tion  w ith the 
various institu tes and sc ien tific  cen­
tres of the Polish Academ y of 
Sciences and h igher education esta­
blishm ents. In add ition , a Nature Pro­
tection  League in opera tion  in Po­
land since 1928 now has over 900,000 
members, most of whom  are young 
people. This charitab le  organisation 
has form ed a nature pro tection  team 
whose main aim is to  inspect the 
state of parks and reserves. All 
these ac tiv ities  are provided fo r in 
the A ct of 7 April 1949. However, 
there is more and m ore ta lk  in Po­
land of am ending the A c t w ith a view 
to  adapting it better to  the needs of 
modern tim es, now tha t deve lop­
m ent is so much m ore rapid than in 
nature itself.
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