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This co lum n is not meant to  become one 
where Naturopa's  ed ito rs cast a g loom y 
look at “ ou r ever de terio ra ting  environ
ment, a w orld  where on ly rats, algae and 
we ourselves may survive if we do n ’t pay 
a tten tion ” .
On the contrary, in th is  note we w ant to 
tell the w orld  tha t the Council o f Europe, 
w ith  alm ost th irty  years of in te rgovern
mental experience to  draw on, strives fo r 
all its w orth  to  solve these -  and o ther -  
problem s. A top  level com m ittee draws up 
our program m e, and expert com m ittees 
carry it out. This means co-operation , 
o ften necessitating p ick ing  a to rtuous 
path between a variety of con flic tin g  in te r
ests, and thus the w o rk  may som etim es be 
long and tedious. But it is the results tha t 
count in the end. At th is  very moment, fo r 
instance, the Council of Europe is th rash
ing ou t an in te rna tiona l convention that 
w ill becom e a pro tective um brella fo r 
Europe’s w ild  flo ra  and fauna.

Nevertheless, we do po in t ou t in th is  issue 
tha t Europe's vegetation: the w ild , liv ing 
plants and trees, mosses, algae, fungi and 
shrubs, needs ou r urgent a tten tion. Here 
too, our way o f life, our casualness and 
thoughtlessness are creating a situa tion 
to  w h ich  we m ust now react. Some of 
Europe’s finest specia lists on the subject 
have sum m arised the s itua tion  and advise 
us what to  do.
The back cover announces N atu ropa ’s 
next issue. -  Hunting and shooting  in to 
day’s Europe, ou r game and its h a b ita t-a  
them e w hich occupies and preoccupies 
many of us. H. H. H.

(Photo Ch. Marchai)

The pu b lica tio n  o f the 286-page  List of 
rare, threatened and endem ic plants in 
Europe (C ouncil o f  Europe Nature and  
E nvironm ent Series 14, 1977) represents 
an im portan t achievem ent, and one o f 
which the many European botan ists who 
vo lun ta rily  co llabora ted in its fo rm ula tion  
may feel ju s tly  proud. The urgency and  
gravity  o f the prob lem s fac ing  p lan t con
servation in Europe are, however, such  
that we cannot a ffo rd  to be com placent. 
The “ L is t"  is n o t an end in itself, bu t 
m erely a too l to be used by and w ith  
governm ents and p riva te  organisations  
and ind iv idua ls to p lan  p ra c tica l action.

Its com p ila tion  is a co-operative p ro je c t o f  
experts from  the  F lora Europaea team and  
conservation organ isa tions in d iffe ren t 
European countries, by the C ounc il o f  
Europe, especially th rough its  ad hoc 
w orking pa rty  set up in 1974, and by the 
new ly-fo rm ed o ffice  o f the Threatened  
Plants Com m ittee o f the In ternationa l 
Union fo r the Conservation o f Nature and  
Natural Resources, housed a t the Royal 
B otanic Gardens, Kew. From  the latest 
analysis o f the com ple ted  Flora Europaea, 
in c lud ing  the as ye t unpub lished fina l vo l
ume (Webb, 1978), we can say tha t there  
are in  Europe ab ou t 11500 d iffe ren t 
species o f flow ering  p lan ts  and ferns, o f 
which abou t 3 500 are endem ic, i.e. occu r  
nowhere outside Europe. The L is t con
tains abou t 2 100 species w h ich are rare  
o r threatened on a European scale, two  
th irds (1 400) o f w h ich  are know n to be 
rare o r  threatened on a w orld  scale.

We shou ld  there fore be specia lly  con 
cerned abou t the fate o f approxim ate ly  
one in  every five vascular p lan ts in 
Europe. Moreover, abou t 100 species are 
given the IUCN category “ endangered" -  
plan ts which are in danger o f to ta l e x tin c 
tion  and whose surv iva l is un like ly  i f  the 
casual factors con tinue  to operate -  and  
these are a m atter o f u rgen t concern fo r  
the conservation organ isations in those 
European countries in w h ich they are s till 
to be found.
The lis ting  o f na rrow ly  endem ic species,
i.e. those occu rring  in  on ly  one (Euro
pean) country, enables us to see im m edi
ate ly a m ost s ig n ifica n t fa c t-n a m e ly , tha t 
the flora o f no rthern  and cen tra l Europe  
are re lative ly p o o r in  endem ic species, 
w h ils t those o f the M editerranean coun

tries are very rich. Greece ( inc lud ing  Crete 
and the Aegean) is no t m uch m ore than  
h a lf the size o f G reat B rita in, ye t there are 
676 Greek endem ics com pared w ith 15 in  
the B ritish  lis t! It is c lear that, whatever

co-operative e ffo rt we devise to p ro tec t 
the threatened flora o f Europe, by fa r the  
greatest pa rt o f tha t e ffo rt shou ld  go  in to  
safeguard ing the habita ts o f rare and lo 
ca l species in  the countries  o f southern  
Europe. M uch m ore in te rna tiona l support 
is needed fo r the creation and effective  
m aintenance o f na ture reserves and p ro 
tected areas in the M editerranean coun
tries, and w ith  it  m ust go  m ore sc ien tific  
research in to  the rare M editerranean  
p lan ts  and the vegetation in  which they  
grow. In th is connection  the in itia tive  o f  
the recently-fo rm ed O rgan isa tion fo r the 
P hyto -taxonom ic Investigation o f the 
M editerranean Area (OPTIMA) in  setting  
up a Conservation C om m ission is greatly  
to be welcom ed. Space does n o t pe rm it a 
m ore deta iled analysis here, and in any  
case o th e r con tribu to rs  to th is specia l 
issue w ill be covering p a rticu la r concerns, 
b u t one o th e r genera lisa tion  is im portant. 
The L is t enables us to say som eth ing at 
least abou t the k inds o f species which are 
o r were w idespread in Europe (and may 
even extend outside Europe) bu t which

seem to be dec lin ing  s im u ltaneously in  
m any countries. There are in fact tw o very 
obvious groups: species o f arable and  
d is tu rbed  g ro un d  (often ca lled  “ w eeds" 
though many have no a g ricu ltu ra l im p o rt
ance), and species o f w e tland and fresh
water habitats. In bo th  these cases, 
changes in ag ricu ltu ra l m ethods and land  
use po lic ies  are responsib le fo r  the de
cline, and both groups need specia l a tten 
tion  and  concern.

I w ant to conclude by lis ting  w hat we, as 
conservation ists concerned to p ro te c t the 
flora and  vegetation o f Europe, m ust see 
as u rgen t tasks. Now tha t we have the 
basic flo ris tic  in fo rm ation  we m ust:

1. urge the organ isations responsib le  fo r 
nature conservation in o u r ow n countries  
to g ive p rio r ity  to the p ro te c tion  o f those  
rare and threatened species lis ted  as s till 
o ccu rring  w ith in  the ir coun try  by the c re 
a tion  o f na ture reserves, the enactm ent o f 
appropria te  legislation, the educa tion  o f 
p u b lic  op in ion, and in  any o th e r way;

2. sup po rt the e ffo rts  o f in te rna tiona l 
bodies to con tinue the effective co-ope r
a tion dem onstra ted in the p ro du c tion  o f 
th is List, and in  pa rticu la r the sc ie n tific  
co-opera tion  necessary to re fine and en
large o u r know ledge o f the eco logy o f 
rare species in the ir na tu ra l habitats, so 
tha t we know  how  to p ro te c t them;

3. press fo r rap id progress towards a sys
tem o f effective nature reserves fo r 
Europe w hich con ta in  w ith in  them  as 
m any as possib le  o f the lis ted  rare and  
threatened species. It is essentia l to re
m em ber tha t we can u ltim ate ly  on ly  p ro 
tect species by p ro te c ting  the habita ts  in  
w hich they occur.

S. M. Walters



Forest fires, often started by arsonists o r mentally deranged persons, cause heavy damage to flora and fauna 
(Photo Ministry of Agriculture, France)

Where have all 
the flowers gone?
Pierre Broussalis

Upsetting the natural balance

The vital role of plants in the life cycle is 
com m on know ledge today: p ractica lly  the 
on ly d irec t consum ers of solar energy, 
they produce food not on ly fo r  themselves 
but fo r  all o ther liv ing creatures; the food 
is then consum ed d irectly  by herbivores 
o r ind irec tly  by the anim als w h ich  prey on

them. On the survival of plants there fore 
depends the con tinua tion  of life  on earth, 
a fac t tha t man was qu ick  to  grasp and 
w h ich  led him to  invent ag ricu ltu re  as a 
means o f procuring  su ffic ien t quantities 
of vegetable m atter w ith ou t exhausting 
natural reserves: probably the firs t tim e 
the princ ip les o f conservation were ever 
applied. M other Nature m aintained the 
balance in m ore bruta l fash ion by a llow 
ing carn ivorous predators to  destroy sur
plus herbivores.
At least tha t was the case un til fa irly  re
cently. Sadly, human activ ity  has, as we 
are on ly too  well aware, gradually altered 
th is  state o f affa irs and upset nature’s 
de lica te balance; over the past few  dec
ades human in terference has reached 
such a p itch tha t it can fa irly  be described 
as a d isastrous trend.
Thus arose the problem  o f the pro tection 
of nature generally and m ost recently of 
the p ro tection  o f plants. All over the 
world , indiv iduals and organ isations are

figh ting  to preserve our natural heritage 
by try ing  to  lim it the dam aging effects of 
human activity. We have nevertheless to 
bear in m ind that, however destructive its 
e ffect on the environm ent, th is  same ac
tiv ity  has enabled man to  im prove his liv
ing cond itions to an extraord inary degree; 
and, as a result, many people would con 
sider the activ ity in question anything but 
dam aging. Even w ith in  Europe, conser
vation of the environm ent is viewed d iffe r
ently in the rich countries  of the north and 
the poorer countries of the south. The 
crux of the problem  lies in the d ifficu lty  of 
find ing  so lutions appropria te  to  both ob
jectives.

But why pro tect w ild  grow ing plants at 
all? The reasons —  moral, practical, 
aesthetic and sentim enta l —  have been 
expounded many a tim e and it w ou ld  be 
pointless to repeat them  here. Perhaps it 
is above all awareness of the fact tha t life 
on earth is a com plex whole in wh ich all 
beings in teract w ith  each o ther to m ain
ta in the balance necessary fo r  survival 
w h ich carries m ost w e igh t today. Perhaps 
aesthetic and sentim enta l considerations, 
w h ich have always attracted artists, poets 
and ord inary fo lk, con tinue to  exert the ir 
in fluence, and fo r many people it is incon
ceivable tha t certa in flow ers should d is 
appear fo re ve r from  the face of the earth.

Why are plants threatened w ith  ex tinc 
tion? The reasons are many and varied: 
the L is t o f rare, threatened and endem ic  
p lan ts  in Europe, published by the C oun
cil o f Europe’s Com m ittee fo r the Conser
vation of Nature and Natural Resources, 
m entions no less than tw enty-th ree fo r the 
countries o f our con tinent. It w ill suffice 
here to po in t ou t the main ones: indus
tria lisa tion  and urbanisation, road-bu ild 
ing, developm ent of the tou ris t industry, 
land drainage, the use o f w eedkillers and 
o ther chem ica l products, the grazing of 
animals, co llec tion  fo r ho rticu ltu ra l or 
botanical purposes, the fact tha t some 
species are by nature rare. It is under
standable tha t the threats d iffe r from  
country to country. In the densely popu
lated and heavily industria lised countries 
of northern Europe they derive mainly 
from  urbanisation, industria lisa tion , vari
ous construc tion  processes such as 
roads, dams, land dra inage and ou tdoor 
tourism . In the countries of the south it is 
the grazing of animals, forest and scrub
land fires, land clearance and the trade in 
certain plants w h ich  are probably the 
most im portan t factors. In Greece the co l
lection of endem ic and o ther rare plants 
by professional and am ateur botanists 
and o ther p lan t-lovers has assumed 
epidem ic proportions.

The problems of conservation

It is not easy to p ro tect plants from  all 
dangers. Thus, it is im possib le, w ithou t 
running the risk of po litica l, perhaps 
social and certa in ly  econom ic reper

cussions, sim ply to  pass a law pu tting  a 
stop to  urbanisation, industria lisa tion , the 
developm ent o f tou rism  and even animal 
grazing in som e countries. It is far easier 
to  pro tect anim al species —  mammals 
and birds —  though th is  too  poses many 
problem s. Laws or regulations can be 
made p roh ib iting , fo r instance, the hun t
ing of bears and w ild  goat (ibex) th rou gh 
ou t the year. Regulations o f th is  kind are 
easily understood both by those whose 
job  it is to look after gam e and by the 
public, and en forc ing  them , even incom 
pletely, has a positive in fluence on the 
conservation of fauna. The situa tion  as 
regards flo ra  is more com plica ted; plants 
tend to  be much less well known than 
animals, and there is a fa r greater num ber 
of species. It is also easier to  p ick a plant 
than it is to k ill an animal. And, generally 
speaking, the average person is better 
able to  understand the need to  pro tect an 
anim al, w h ich he considers a liv ing crea
ture, than a plant. It is the re fore  apparent 
tha t p ro tection  o f flo ra  requires very de
ta iled study of the sub ject-m atter, if it is to 
produce constructive  results and not just 
measures of theoretica l interest.
In the developed countries  attem pts are 
being made to  reduce the dam aging ef
fects of all industria l, com m ercia l o r to u r
ist enterprises, etc., by requ iring  tha t a 
p ro je c t’s techn ica l dossier be accom 
panied by a file  on its environm enta l con 
sequences. This is an in teresting develop
m ent w h ich could do m uch to  reduce a ir 
and water po llu tion  but w h ich  cannot 
always ensure actual conservation of 
threatened plant species. It is not easy, fo r 
exam ple, to  convince the pub lic  o r re le
vant au thorities —  at a tim e of energy 
cris is  —  that a hyd ro-e lec tric  dam should 
not be bu ilt because it m ight cause the 
destruction  of a p lant species whose sole 
v irtue  often lies on ly in its rarity value. The 
persistence w ith  wh ich certa in  w e ll-in ten 
tioned indiv iduals and groups pursue 
such objectives, whatever the cost, may 
even provoke what can on ly  be described 
as a negative reaction from  a pub lic  not 
always adequately in form ed o r ready to 
agree to  all the dem ands of environm enta l 
experts. Education has a decisive part to 
play here, and it is to th is  tha t the main 
activ ities of o rgan isations fo r the pro tec
tion  of nature should be devoted.

S im ila r problem s arise in the com para
tively less developed countries of 
southern Europe w h ich  are doing the ir 
u tm ost to catch up. In these countries it is 
d iff ic u lt to place obstacles in the way of 
industria lisation , the developm ent of to u r
ism or any o ther pro ject liable to boost the 
econom y. When every e ffo rt is being 
made to  stop the exodus from  the villages, 
there is little  sense in banning the grazing 
o f goats and sheep w h ich  often consti
tutes the only means o f support of m oun
ta in  people. Nonetheless, spectacular re
sults can be achieved when the popu
la tion is made aware o f certa in  problems. 
In Greece the construc tion  of cem ent fac

to ries and shipyards was halted as a result 
o f pressure exerted by the popu lation 
w h ich  did not wish to see parts o f the 
coastline po llu ted by those insta lla tions. 
And an earlie r attem pt to  reduce the 
num ber of goats proved very successful.

Educating people in the value of the ir 
flo ra l heritage and the need to  conserve it 
should start w ith  school and be con tinued 
w ith ou t a break by the press, radio, te le 
vision, tou ris t clubs, etc. Unfortunately, 
because of the d ifficu lt tim es in w h ich  we 
live, it is not always feasible to  draw  up 
such am bitious program mes, since o ther 
urgent problem s claim  the a tten tion  of 
both governm ents and people. Here too 
organ isations fo r the p ro tection  of nature 
have an im portan t part to play.

What sort of protection?

In the face of all these d ifficu ltie s  the idea 
of overall p ro tection  of plants has to  be 
abandoned, and we have to be satisfied 
w ith  saving those which have or are soon 
likely to  become very rare and those 
which grow  in very exposed places and so 
need to be protected in one way or 
another.

The best m ethod of ensuring the survival 
of a species is to  conserve it in its natural 
habitat. P rio rity  should there fore be given 
to estab lish ing parks o r nature reserves. 
However, setting up such parks or re
serves and m ainta in ing them, especially 
when they are intended fo r plants, is not 
an easy th ing  in every country. Further
more, it is im possib le to establish reserves 
fo r all threatened species and it is, in any 
case, d iff ic u lt to  pro tect p lants effectively. 
We should bear in m ind tha t these re
serves have a m agnetic a ttrac tion  fo r  all 
k inds o f botanists, naturalists and other 
nature-lovers whose in ten tions are not 
always consisten t w ith  the concep t of 
conservation. Moreover, experts do not 
always agree on the setting up o f such 
reserves, fo r the p ro tection  they offer, 
removed from  man and his dom estic an i
mals, may result in changes in the eco
system and so encourage new plants to 
establish themselves at the expense of 
those they were supposed to  protect. 

Consequently, alm ost all over the w orld  
the only m ethod of p ro tecting  plants any
th ing  like effective ly is to make it illegal to 
co llec t them. This involves draw ing up a 
lis t of plants deemed to  be threatened 
w ith  extinc tion  o r w ith  becom ing danger
ously rare. Com piling a list o f th is  kind is 
not easy, pa rticu la rly  in countries w ith  a 
wealth of flo ra  like Greece and Spain; and 
besides, experts do not agree on w h ich 
species are in need of pro tection . This 
task was greatly fac ilita ted  by the 
aforesaid pub lica tion  of the List o f rare, 
threatened and endem ic p lan ts  in Europe  
com piled w ith  the help of the IUCN and 
the Royal Botanica l Gardens, Kew. Ex
perts everywhere can learn from  th is  gen-
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eral list w h ich  species are threatened lo 
cally and w hat measures should be taken 
to  conserve them.

Publishing a lis t o f threatened, and thus 
obviously protected plants does not au to
m atica lly guarantee the ir conservation. 
The laws p roh ib iting  co llec tion  o f these 
plants vary from  coun try  to  country, and 
in a num ber of European countries the 
legis lation is sim ply not adequate. Some 
countries absolute ly p roh ib it co llec tion  of 
listed plants. O thers a llow  it on ly fo r 
holders of a special perm it. O thers still, 
whose leg is la tion is more recent, have 
a lighted on a m ore flex ib le  fo rm ula  and 
drawn up three lists: the firs t covers 
threatened species w h ich  are fu lly  pro-

nise unhesita ting ly the plants referred to 
in the various lists, even if there are p ic 
tures to  illustra te  them. In some southern 
European countries w ide-rang ing m oun
ta inous regions are on ly rarely patro lled 
by o ffice rs of the law. Besides, how can a 
check be kept on ho lders of special c o l
lection  perm its?
It is c lear tha t the p ro tection  of a cou n try ’s 
flo ra  is not an easy problem  to resolve 
sa tisfactorily . Nonetheless, as th is  issue 
becomes m ore and m ore pressing, 
measures, though in themselves im per
fect, m ust be taken by all European coun
tries to  pro tect the ir flo ra l heritage. The 
various d ifficu ltie s  described above were 
m entioned to  dem onstrate the com plexity

A charming but nevertheless 
alarming spectacle! Goats and 

sheep can be a real danger to plant 
cover

(Photos J. L. S. Dubois -  Explorer)

tected, both the parts above and below 
ground; the second covers plants whose 
parts below ground only are protected; 
the th ird  covers plants w h ich may not be 
collected o r pu lled up fo r com m ercia l 
purposes. It w ou ld  be best if a single 
fo rm ula  were established fo r all European 
countries.
These so lu tions have both the ir advan
tages and the ir disadvantages, some of 
wh ich should be m entioned here. The 
existence of leg is la tion makes every co l
lecto r face up to  his responsib ilities. No 
longer can anyone resort to  the excuse of 
an absence of restrictions. There is always 
the possib ility  of in flic tin g  a punishm ent 
in case of in fringem ent, and th is  may 
deter some people. However, inc lud ing  a 
plant in a lis t of rare species lends it pres
tige  and public ises it, thus bring ing it to 
the a tten tion o f the pub lic  w ith  who 
knows w hat result. Furtherm ore, en fo rce
ment of these regulations continues to 
pose problem s. No policem an, forester or 
village constable can be expected to  have 
su ffic ien t botanica l know ledge to  recog-

of the problem  and the need to make a 
detailed study o f its d iffe ren t aspects. The 
d ifficu ltie s  should in no way discourage 
those w ho lead the m ovem ent nor delay 
the necessary measures. The Com m ittee 
fo r the Conservation of Nature and Natu
ral Resources o f the C ouncil o f Europe 
should press ahead determ inedly w ith  its 
e ffo rts  to  prom ote, pa rticu la rly  in those 
countries where noth ing has yet been 
done, the requisite legis la tion, the estab
lishm ent of nature reserves and the edu
cation of the public. P. B.

No biotope no protection

Victor W esthoff

Diversity and limits of the flora 
protection system

The alarm ing increase in the im poverish
m ent of European flo ra  and vegetation 
can, in p rincip le , lead to  fou r d iffe rent 
approaches w h ich  attem pt to  counteract 
it:
1. the preservation o f species;

2. the use of botan ica l gardens as refuges 
fo r  species;

3. education;
4. the conservation of habitats.

The rapid and accelerating changes in 
European land use during the last cen
tury, due to techn ica l innovations as well 
as to  popu lation pressure and increasing 
ou tdoo r activities, have brought about a 
s itua tion  in w h ich  on ly  approach num ber 
4 can be considered a proper, though not 
an adequate answer to the problem .

Measures fo r the p ro tection  of species 
have been enacted by leg is la tion in many

European countries. Such laws and by
laws, however, have a lim ited  value; they 
aim to p roh ib it, partia lly  o r tota lly, the 
p ick ing , destruction , etc. of rare plant 
species, but they do not have the power to 
prevent habita t destruction . This can lead 
to the absurd s itua tion  where a ch ild  may 
be prosecuted fo r p ick ing gentians o r o r
chids, w h ile  the entire popu la tion  of the 
same gentians o r orch ids, on the same 
site, is legally destroyed by bu lldozers fo r 
land reclam ation. In practice, such 
species-preserving laws o r bylaws are 
on ly effective in the case of plant species 
w h ich are destroyed wholesale by com 
m ercial exp lo ita tion , e.g. fo r  gardening or 
pharm aceutica l purposes.

Botanica l gardens undoubtedly have a 
spec ific  responsib ility  to  preserve species 
w h ich  otherw ise w ou ld  be exterm inated. 
However, the survival of a p lant species 
fo r  the garden only is a poor substitu te  fo r 
the preservation of w ild life . Moreover, 
on ly a restricted num ber o f species can be 
preserved in gardens, many rare and 
sensitive, “ stenoecous”  species w ill not 
survive there. A th ird  restric tion  is the 
vu lnerab ility  of th is  way of creating sanc
tuaries: it is en tire ly  dependent on in ten
sive care in a w e ll-to -do  society. Last but 
not least, it is hardly possib le to  m aintain 
plant com m unities in botan ica l gardens. 
Some sim ple p ioneer ecosystems, 
characteris tic  of dynam ic o r disturbed 
habitats, can be created a rtific ia lly , e.g. 
eu troph ic  pools and reed-swamps, or 
road verges, but it is im possib le  to create 
all kinds of secondary and clim ax ecosys
tem s in w h ich  the web o f life  is much

m ore com plica ted and in w h ich  h is torica l 
fac to rs  form  a m ajor part. Man cannot, 
however, de liberate ly reconstruct such 
b io tic  com m unities (e. g. bogs, grass
lands on chalk, a lluvial forests and other 
com plica ted stable environm ents) in a 
bo tan ica l garden.

The th ird  answer, education, is likewise 
insuffic ien t. As stated by Norman Moore 
in Naturopa  No. 27 (1977), “ despite a very 
real and desirable sh ift in op in ion . . . there 
is little  evidence tha t educa tion can p ro
duce the changes qu ick ly  enough to  con
serve w ild life ; the econom ic and fiscal 
forces w h ich  operate in the opposite  d i
rection are too  strong. Som ething more 
than educa tion  is required. " This “ som e
th ing  m ore " then has to  be found  in 
habita t preservation.

A m ajor problem  in habita t preservation is 
an adequate understanding of m an’s role 
in chang ing the face of the earth. As early 
as 1946 Edward Graham (Natural P rin
c ip les o f Land Use) procla im ed tha t such 
understand ing should be the param ount 
preoccupation  of nature conservationists.

Human influence: an essential 
parameter

Perhaps the m ost im portan t new view of 
nature conservation in the past fo rty  years 
is the better understand ing of the role of 
man him self. Until a quarter of a century 
ago, nature preservation m eant tha t man



must be kept out. Human in fluence was 
considered undesirab le in terference; 
nature should be le ft to look after itself. In 
western European countries th is  v iew 
po in t is nowadays considered rom antic 
and ou t of date. Ecolog ical research has 
sc ien tifica lly  shown what fie ld  p rac ti
tioners had already discovered long ago: 
tha t man and his im pact are part of the 
ecosystem and they are not necessarily 
undesirable o r even harmful.

The aim of nature conservation is, and 
should be, to  preserve as many species of 
liv ing organism s as possible; to  m aintain 
variety. In princ ip le , the extent of human 
in fluence is not the on ly crite rion  of the 
value of a w ild life  area. B io tic  com 

m unities are con tro lled  by a web of in te 
grated environm enta l factors, and human 
in fluence is a part o f the ecosystem, just 
as clim ate, bedrock and soil.

Vegetation studies have shown tha t a 
large num ber o f b io tic  com m unities 
would not be able to persist or even to 
exist w ithou t m ajor human impact. 
Nevertheless, many of them  require con
servation, pa rticu la rly  the sem i-natural 
ones. Nature does not need to  be de
fended against man as such, but against 
the de terio ra tion  caused by m odern tech 
nical p roduction  and cu ltiva tion  methods. 
Those m odern m ethods reduce the variety 
of environm enta l sites, greatly d im in ish 
ing the orig ina l richness of flo ra  and

fauna. They aim at the m aintenance of 
on ly a restricted num ber of cultivated 
species.
Contrary to th is  process and in reaction to 
it, nature conservation wants to  m aintain 
and increase environm enta l variety. It 
tries to achieve this, in the firs t place, by 
creating nature reserves th rough pur
chasing the te rrito ry  and, in the second 
place, by managing them  properly. Selec
tion  and m anagem ent have to  be based 
on a study of the im pact o f man on the 
ecosystem, and o f the successional 
changes w h ich may occur.

The next step in conservation ecology 
was to define and classify the d iffe ren t 
levels of human im pact on the landscape 
and b io tic  com m unities. Four categories 
have been distinguished, based on 
eco log ica l, flo ris tic  and vegetational 
c rite ria : the natural, subnatural, sem i
natural and cu ltu ra l ecosystems.

It should be stressed tha t from  the M iddle 
Ages until the firs t ha lf of the tw entie th  
century, sem i-natural ecosystem s pre
dom inated in western and centra l Europe. 
They covered a m uch la rger surface than 
e ither the subnatural o r the cultivated 
ecosystems. Human in fluence was posi
tive rather than negative: its effect was 
more enrich ing  than im poverishing. D if
fe ren tia tion  outweighed standard isation.

M ajor landscape units d iffe red from  each 
o ther because of the ir iso la tion  as well as 
the ir physiographical cond itions. Their 
spec ific  character may be com pared to 
tha t of regional costumes, d ia lects and 
the way of life  of the ir human inhabitants. 
On a sm aller scale, in te raction  between 
man and his environm ent led to  form s of 
land use w hich increased varia tion w ith in  
the biosphere and thereby stabilised it. 
Only during the last decades has s tab ilis 
ation been replaced by disturbance, con

Man’s interference is not necessarily 
bad, as witness the example o f the 
Netherlands with its rich flora and 
fauna (Photo Jan van de Kam)

Man's im pact! (Near Wissembourg, 
France)

(Photo National Geographic 
Institute, Copyright IGN No. 99-2415 

of 20 July 1978)

tinu ity  by d iscon tinu ity . Our ancestors 
always carried ou t the same practices on 
a certa in site, but on every site the action 
was d iffe ren t (s tab ility  in tim e, d iversity in 
space). The present generation, on the 
contrary, changes its m ethods all the tim e 
but carries out a s im ila r action overall, 
regardless of the character of the site (in 
s tab ility  in time, un ifo rm ity  in space). This 
technica l revo lu tion has been disastrous 
fo r  the richness and diversity o f flora. In 
the Netherlands, maps show ing the 
"na tu ra lness" of vegetation, i.e. the rate 
of human im pact on it (abgele ite te Vege
tationskarten m it Bezug a u f den N atür
lichke itsg rad  der Landschaft) have been 
made fo r today’s s itua tion  and extrapo
lated fo r the year 1900.

The im pact o f man results in a certain 
am ount of human environm enta l dy
namics, added to  the am ount of natural 
dynam ics w h ich is characteris tic  of the 
ecosystem of tha t specific  site. The 
am ount of environm enta l Dynamics 
Added by Man (DAM) is zero in a natural 
ecosystem, greatest in a cultivated one.

Natural (inc lud ing  subnatural) ecosys
tem s can be listed in the order o f the 
am ount of environm enta l dynam ics 
characteris tic  of them. O m brotroph ic  peat 
bogs and o ligo troph ic  w ood lands repre
sent the lowest degree, salt marshes and 
estuaries the highest.

W ith in  th is  range, the sites are m ore sus
ceptib le to d is turbance by DAM as they 
are less dynam ic themselves.

For efficient management of 
nature reserves
On the basis of these experiences and the 
theory derived from  them, the "o u tw a rd " 
and " in w a rd " m anagem ent of nature re
serves are established. O utward m anage
ment (external regulations) aims at iso
lating the reserve against d istu rbance 
from  outside as well as at counteracting 
the effect of such disturbance; inward 
m anagem ent (in terna l regulations) deals

w ith  the techniques to  be applied w ith in  
the reserve in order to m aintain its 
characteris tic  ecosystems. Whereas o u t
ward managem ent means lim iting  pe rm it
ted human influence, inward m anage
ment is cond itioned by the required 
m in im um  o f human in fluence. Outward 
managem ent is m ainly p ro h ib itin g  the in 
put (in flux) o f m inerals (e.g. nutrients); 
inward m anagem ent deals w ith  fu rthe ring  
the ou tpu t (removal) of m inerals (e.g. nu
trients).

Outward managem ent has to  prevent or 
counteract d istu rbances such as po llu 
tion, eu troph ica tion , use and misuse of 
biocides, damage caused by intensive 
recreation and, last but not least, lowering 
of the water table by ag ricu ltu ra l tech 
niques used in ad jo in ing  territories. One 
possib le measure is the p lanting of shel- 
terbe lts  to prevent ag ricu ltu ra l nutrients 
being blown by the w ind. Inward m anage
ment deals m ainly w ith  sem i-natural 
ecosystems such as m oorland, sedge 
swamp and cha lk grasslands. It is aimed 
at the m aintenance o f the in terna l web of 
life of the site under consideration. This 
im plies that those human activ ities essen
tia l fo r the existence o f the com m unities 
w ith in  a site should go on at the ir own 
rhythm  and in th e ir own way, jus t as they 
have been fo r many generations. Conse
quently, in many cases trad itiona l ag ricu l
tu ra l m ethods m ust be m aintained. If th is 
is not possible fo r technica l reasons, we 
have to take measures s im u lating the 
fo rm er ag ricu ltu ra l practice and com ing 
as near to it as possible. The techniques 
to be applied can be listed in the fo llow ing  
order: excavating, tu rf-cu tting , p lough
ing, treading, grazing, burn ing, m owing, 
chopp ing , no action at all. In th is se
quence the rate o f DAM decreases. The 
im pact o f DAM is s trongest in the firs t 
three actions: they im ply a d irec t in flu 
ence on soil cond itions ("spade e ffec t” ). It 
is weaker in the rem aining ones, im plying 
an ind irect in fluence on soil cond itions 
(“ axe e ffec t").

Nature conservation must be a 
national aim

Finally we m ust stress tha t it w ill not be 
possib le to preserve all p lant species and 
com m unities in nature reserves, even in 
the ideal s itua tion  of enough representa
tive reserves being established, w ith 
enough money and m an-pow er to  m an
age them  properly. Even then reserves 
w ould not suffice. The long-established, 
h is to rica l, agrarian landscapes w ith  the ir 
sm all-scale d iversity are ind ispensable fo r 
the m aintenance o f much o f the European 
flo ra  and vegetation. The main reason is 
that many species require larger o r more 
“ soph is tica ted”  environm enta l dynam ics 
than they w ill find  in nature reserves. On 
the o ther hand, they cannot stand the 
d isturbances o f m odern farm ing tech 
niques. Such species find  the ir habita ts in 
extensively, m ore o r less irregu larly  c u lt i
vated farm land, uncropped (ruderal) 
habita ts on the farm  or on the verges of 
irregu larly  trodden pathways (“ o ff the 
beaten tra ck ” ), o r again in the fringes of 
woodland.

Total po larisation of ag ricu ltu re  and con 
servation w ould, therefore, be disastrous 
fo r the preservation o f p lant species and 
com m unities. A so lu tion  can on ly be 
found by a m ixture  of measures, as was 
c learly stated by Norman M oore (op. cit.). 
Most im portan t w ill be the developm ent of 
a na tional land use strategy, w h ich  w ould 
state exp lic itly  tha t the conservation of 
nature and landscape, as well as food and 
tim be r p roduction  are national aims. V. W.



Forests 
or just trees? Roland Carbiener

European forests: an economic, 
natural and cultural heritage

After south-east Asia, Europe as a whole 
has the highest popu lation density in the 
world. In the present con text o f an 
econom y tending to  ins titu tiona lise  w ast
age, th is  popu la tion  is too  high fo r the 
natural resources -  both the non-renew 
able ones, in to  w h ich  considerab le in 
roads have been made and the renewable 
ones, w h ich are often over-exp lo ited 
(Gruhl, 1975). •

Despite th is  handicap, thanks to  the con 
siderable diversity o f its relief and clim ate, 
and thanks also to  the inherited balance 
between farm ing, forestry and grazing 
created by its very old agrarian-based 
c iv ilisa tion  (a balance tha t has now been 
disturbed), Europe has been able to  p re
serve an adequate (apart from  local ex
ceptions) forest cover.

Our forests represent an increasing ly 
valuable po ten tia l o f  fu ture  renewable re
sources. From the econom ic  po in t o f view 
alone, forests, as developed ecosystems 
(in the system ic sense of the term), have 
the great advantage over ag ricu ltu ra l1 
ecosystems of converting, at no cost, so
lar energy in to  chem ical energy, tha t is to 
say w ithou t hum an intervention, or, in the 
general case of exp lo ited forests, at the 
price o f com parative ly small energy in 
vestments. W ood, a valuable raw m aterial 
tha t can also be reprocessed, a m ajor

1. Agricultural ecosystems in the systemic sense are  
ecosystems kept at the very under-developed juvenile stage  
and so require constant supplies of energy from  outside the  
system.

forest product, though not the on ly one, 
presents a m arve llously ingenious and 
irreplaceable b io-chem ica l structure.

Furtherm ore, forests are the natural en
vironm ents w h ich  on the whole have best 
retained the orig ina l natural balances. For 
th is  reason they probably have the largest 
num ber of non-econom ic values concen
trated in them. These social values fre 
quently con flic t w ith  the present trend to 
wards sy lv icu ltura l “ ra tiona lisa tion ”  and 
th is  in tu rn  leads to  forests being replaced 
under the pressure o f the short-te rm  
econom ic s itua tion  -  ca lling fo r sho rt
term  pro fits  -  by un iform  stands of young 
trees. These plantations, reduced to the 
state o f “ cellu lose fac to ries ” , are no 
longer forests but fie lds  (of poplar, spruce 
or maple) where alm ost all the values 
specific  to the usual forest environm ent 
are lost.

In landscape heritage  forests are thus an 
in tegra l part of the harm onious pattern 
com posed by the m ost developed agro- 
sylvo-pastoral systems, in wh ich Europe 
abounds. Each region has its own special 
character as regards forest com position, 
structure , balance and dynam ics. Forests 
represent a cu ltu ra l value thanks to the 
variety of the ir s tructures both in space 
(forest arch itecture ) and in tim e (forest 
dynamics, history o f fo rest massifs, hu
man in fluences of the past, seasonal 
changes). The strong affective and 
aesthetic re la tionships thus created are 
acutely perceived by people w ith  the ir 
roots in the soil. The educa tiona l value of 
the forests is being increasing ly realised 
because o f the necessary advent of 
eco log ica l log ic  as a sub ject of study. It is 
at the level o f forests (the real ones) that

120-year-old beeches: rather too 
long term exploitation?
(Photo B. Winsmann)

the com plexity o f an ecosystem  is best 
able to  be learnt and understood, and tha t 
the new system ic log ic  -  inc lud ing  the 
concep t o f dynam ic balance -  can best be 
dem onstrated. Moreover, in con junction  
w ith  the teaching of these sc ien tific  con 
cepts, qualities of sensitiv ity  -  so neg
lected in education, w ith  such disastrous 
socia l consequences -  can be cultivated: 
sense of observation, aesthetic percep
tion , opportun ity  fo r con tact w ith  many 
live anim al and plant species. Real forests 
(not tim be r p lantations) com bine the 
greatest sc ien tific , educational and c u l
tura l potentia l tha t can be offered by a 
natural environm ent.2

2. W e shall not enter into the argum ent about w hat is
“ natural” , with its denial of the part played by natural
factors on the specious grounds of long-standing human
influences. This superficial view is typical of people who  
know nothing about ecology.

One absolute rule: preserve 
diversity

The conservation problem s raised by 
European forests are num erous. However, 
it seems possible to sum them all up in 
one absolute rule: preserve diversity.

The firs t u rgent step to  take w ou ld  be to 
in fluence national fo rest po lic ies in the 
d irec tion  of abandoning the ir pseudo
rationales induced by the short-te rm  
econom ic s itua tion , in favour of keeping 
in tact the long-te rm  genetic and p ro
duction  potentia l o f balanced forests, that 
is to  say forests w ith  a com plex structure, 
rich in species and self-hom eostatic. It 
may well be tha t the pro found transfo rm 
ation of “ needs”  in the post-industria l 
econom ies (which hard facts w ill impose 
on us) w ill raise even the econom ic value 
of d iversified ligneous products (each 
species having its own properties). This 
w ou ld  sim ultaneously ensure the preser
vation of the m u ltip le  values concentrated

Only too often, conifer plantations provide the 
only reafforestation prospects in today's 
forestry po licy  (Photo H. U. Moosmayer)

in forests w ith ou t a ffecting  the p roduction  
potentia l, provided always tha t p roduc
tion  and yie ld are viewed from  the only 
acceptab le angle, not from  that o f sho rt
term  econom ic yield, tha t is to say the 
apparent yie ld per hectare, but from  that 
of the real, system ic yield, by means, that 
is, o f ca lcu la tions and evaluations com 
bin ing the energy in pu t-o u tpu t ratio, the 
m aintenance of the p roduction  potentia l 
o f the sub-stra ta (soils), the genetic 
m aintenance of we ll-adapted popu
lations, and the achievem ent of self- 
hom eosta tic s tructures (e.g. cultivated 
woods).
But there is also another m atter of 
urgency. European forests s till in the 
quasi-prim ary state or, at least, very close 
to  the c lim ax o r paraclim ax, have become 
extrem ely rare and, in the last twenty 
years, many o f those rem aining have su f
fered from  drastic exp lo ita tion . It is the re
fore urgent fo r European and national 
au thorities  to  give p rio rity  to  creating a 
ne tw ork  o f reserves en joying to ta l protec-



Rare vestiges o f primeval forests. Will they be the basis o f a revival o f our forests? 
(Urwald Rheinhardswald) (Photo B, Winsmann)

tion , so as to preserve representative sam
ples of various c lim atic  o r paraclim atic 
ecosystems in Europe (e.g. riparian 
forests, marsh forests, ravine forests). 
Some countries are ahead in th is  respect; 
others, like France, are noticeably back
ward.

It is on ly by th is  means that we shall be 
able to preserve fo r fu ture  generations 
exam ples of the m ost au then tic  (de
veloped) forests. S c ien tific  studies of the ir 
sylvigenesis3 m igh t be undertaken and 
the ir aesthetic qualities preserved, since 
developed forests are much m ore beau ti
fu l than forests grow n fo r tim ber, w h ich 
are usually un ifo rm  and m onotonous. It is 
indeed regrettable that a ho tchpo tch of 
an ti-sc ien tific  m ythology about forests 
s till persists. For example, there is the 
myth tha t a fo rest ecosystem le ft to  itself 
would eventually degenerate in to scrub (if 
not wasteland); and there is the myth of 
the im penetrable and unaesthetic charac
te r o f c lim a tic  forests. One need only th ink  
of the sp lendour of the prim ary forests of 
the Dalmatian coast, of Romania, of 
Bielowiesza in Poland, or of the United 
States of Am erica; all these countries 
already m anage immense, to ta lly  p ro 
tected forest reserves.

A nother im portan t ob jective is tha t of 
keeping suburban forests in as natural 
and diversified a state as possible, tha t is 
to say o f g iv ing  p rio rity  to  social ob jec
tives. S trasbourg is setting a particu larly  
bad exam ple in th is  respect, having con 
verted -  and persisting in do ing so despite 
protests -  m uch of the rem aining sub
urban forests deriv ing from  the orig ina l 
Rhine riparian forests of ou tstanding in 
terest in to  p lan ta tions of trees of the same 
age and of one species, tha t is to say in to 
ce llu lose factories o f beech, sycamore, 
pine and ash o f deplorab le banality.
In conclusion, fo rest conservation is not, 
as in o ther cases of flo ra  pro tection , a 
m atter of preserving a co llec tion  o f more 
o r less rare species o r fine flowers, but of 
preserving the o rig ina l s truc tu re  and dy
nam ics o f each type o f c lim a tic  forest.

It is tim e now to give a more concrete idea 
of the natural heritage of European 
forests.

A whole made up of contrasts

The general characteristics may be sum 
med up as fo llow s:

There is a con trast between the diversity 
o f types of ecosystems, re flecting the 
c lim atic  d iversity and the paucity of den- 
d ro flo ra  of the ligneous species: (trees, 
shrubs), a legacy o f the v ic issitudes of 
b io-geograph ica l history.

3. That is to say the natural cycle w hich autom atically  
m aintains the com position and structure of c lim atic forests.

The d iversity o f fo rest c lim axes

European forests are not, like those of 
Asia, divided sim ply in to  zones, tha t is to 
say accord ing to the general c lim ate re
sulting from  the in te raction  of la titude and 
altitude. The oceanic in fluences com 
bined w ith  the in te rcep tion  of ocean ic (or 
continenta l) a ir stream s by very d iffe rently  
oriented m ountain ranges considerably 
d is tu rb  the zonal s tructure  and in troduce 
o rig ina l aspects due to the form ation  of a 
num ber o f c lim atic  sub-systems: regional 
and local clim ates. This s itua tion  is typica l 
of the western seaboards o f con tinents in 
the Northern hemisphere.

Thus, Europe, as the western facade of 
the Asian m ega-continent, has a p a rticu 
la rly  m arked c lim a tic  d iversity  in relation 
to  its small area. The disturbance of the 
zonal d is tribu tion  o f c lim ates by oceanic 
in fluences determ ines the existence of 
overlapping eco log ica l gradations, tha t is 
to say con tinuous varia tions from  west to 
east (gradually decreasing in fluence of 
ocean winds) and from  north to south 
(accord ing to  the zone). The relief in tro 
duces a th ird  variable, and when m oun
tains lie d irectly  across the path o f the 
prevailing w inds, they may cause con
siderable contrasts over short distances. 
An illus tra tion  of th is  is the contrast be
tween the scrub sub-desert of the coasts 
of Madeira and the laure l-type forests rich 
in tertiary relicts endem ic in the m oun
tains o f the island, o r between some 
beech and p inewoods o f the western 
ranges of Corsica (or the birch woods of 
the Col de Vergio) and the forests o f Pinus 
la ric io  of the more sheltered h igher Corsi
can m ountains. Likewise, the sub-alpine 
beechwoods in the Vosges and the Massif 
Central and the beech and pinewoods of 
the peripheral ranges o f the Alps contrast 
strangely w ith  the forests of larch (Larix  
europea) and Siberian pine o f the centra l 
Alps. Further north, s im ila r contrasts can 
be found between the wet forests of 
pubescent b irch and oak of the coastal 
ranges of southern Norway and the sub- 
oceanic forests o f Sylvester pines of the 
centra l m assif (Rondane) on ly a few 
dozen kilom etres away. Conversely, there 
is a sim ilarity, despite the d iffe rence of 
latitude, between the eu-A tlan tic  oak 
forests of Portugal and those of Ireland

(the strawberry tree -  A rbu tus -  is to  be 
found th roughou t th is sector). S im ilarly, 
the extrem ely selective e ffect of M ed iter
ranean clim ates (very hard on vegetation) 
exp la ins the relative un ifo rm ity  and the 
sm all num ber o f species to be observed in 
the clim ax forests of the M editerranean 
basin, namely the forests o f evergreen 
oak.

Since geologica l and pa leobotanica l fac 
to rs also have an effect on c lim ato log ica l 
data, it w ill be easily understood why, in 
the relatively restricted area o f Europe, a 
pa rticu la rly  com plex pattern of natural re
g ions is to be found, each section of 
w h ich  corresponds to a com bination  of 
fo rest clim axes4 and associated para
c lim a tic  forests (e.g. riparian, ravine or 
marsh forests). Hence the wealth, bound 
up w ith  th is d iversity of the natural he ri
tages of Europe and the legacies of cu l
ture and landscape deriving from  them.

It is th is  orig in a l and un ique diversity tha t 
m ust be p ro tected  by setting up th ro u g h 
ou t Europe a dense netw ork of preserved 
forests and by basing sy lv icu ltu re  fo r p ro
duction  on eco log ica l c rite ria  tha t take 
fu ll accoun t o f social objectives. These 
objectives are com paratively easy to  a t
ta in  in Europe because European forests 
are of a relatively sim ple com position  and 
s tructure  com pared w ith  the structu re  of 
tem perate forests in North Am erica and 
Eastern Asia (e.g. Japan, Korea). Our 
forests are much poorer in ligneous 
species (trees and shrubs) than the 
forests in those countries. This is like ly to 
s im p lify  the problem  of respecting 
eco log ica l c rite ria  in sylv icu ltu re  p ro
duction .

The relative pauc ity  o f the European den- 
dro flo ra  -  its causes and e ffects: s im p lic i
ty o f forest phytocenoses.

If the phytosocio log ica l com position  of a 
natural deciduous forest in the north east 
o f the United States is com pared w ith  a 
s im ila r forest in centra l Europe and a r i
parian forest o f northern Japan o r the 
M ississippi w ith  the riparian forests of the 
m iddle Rhine o r Danube -  though these

4. C lim axes are the most developed stable ecosystems that 
a biotope can harbour.

are am ong the m ost rem arkable in Europe 
-  or again a m ounta in laurel forest in 
southern Japan w ith  one in Madeira, the 
relative paucity of ligneous species in the 
European forests is on ly too apparent; 
frequently, the eco log ica lly  “ v ica rious” 
forests of the Far East or o f Am erica have 
tw ice the num ber of trees and shrubs 
(they are there fore m uch m ore developed, 
more high ly evolved and richer in ecosys- 
tem ic log ic).5

Outside Europe, one is struck by the 
alm ost to ta l absence of dom inant species. 
And yet the genuses are frequently  the 
same, but where in Europe one o r two 
oaks, elms, cornels, or beeches, etc. are 
to  be found in a given forest phy- 
tocenosis, three to  fo u r (or more) species 
of these genuses are to be found in 
Am erica o r in Japan.

This dw ind ling  of the European den- 
d ro flo ra  is due to the devastation of the 
te rtia ry flo ra  of Europe by the successive 
waves of the great quaternary glaciations. 
W hereas in Am erica and Japan, the tem 
perate flo ra  was able to retreat towards 
the south w ithou t m ajor geographica l ob
stacles (long itud ina l d isposition  of the 
m ountain ranges), in Europe the Alps and 
the M editerranean acted as barriers and 
prevented access to adequate refuges. 
Furtherm ore, the gradual quaternary ind i
v idua lisa tion o f the M editerranean c li
mate, very unfavourable to trees, rep lac
ing the very favourable orig ina l warm and 
tem perate clim ate, did the rest.

This relative s im p lifica tion  had im portan t 
consequences. The pitiless pressure of 
selection exerted on the European lig 
neous flo ra  by these repeated vicissitudes 
led to the fo rm ation  of pa rticu larly  com 
petitive species, such as the beech, the 
spruce and, to  a lesser extent, the horn-

5. According to this logic, diversity and com plexity reflect 
an order of a higher kind concealed beneath an outward  
m ultiplicity, whereas sim plified structures represent, de
spite appearances, disorder and instability.

beam and large-leafed European maples.6 

These trees have elim inated many com 
mensals and are the cause of a certain 
natural lack o f d iversity in the forest phy
tocenoses themselves. The predom inance 
o f the most com petitive species thus ex
plains why the s tructure  o f European 
forests is sim pler, less stable, less ba l
anced, from  the start.

This fact helps to  show how ready-made 
ideas about the natural s tructure  of 
forests and the m ythology already m en
tioned arose. It was long considered tha t 
the arch itectura l model (eco logica lly) 
m arg ina l and over-s im plified, of beech or 
spruce forests was the “ na tu ra l”  forest 
model. These forests have little  o r no sub
layers of subord inate ligneous species 
and som etim es regenerate themselves by 
d rastic  means (dead wood). The “ no rm ”  
of the “ cathedral fo res t”  is based on these 
exceptiona l cases.

A natural forest s tructure  does not com 
prise dom inant species (except in the 
m arg ina l ecosystems o f the sub-alp ine 
altitudes and the Nordic zones): several 
species of large trees are to  be found side 
by side. A natural s truc tu re  com prises 
sm aller ligneous species (lesser trees, 
shrubs) fo rm ing several “ levels", and ju x 
taposes all the generations of all the 
species cons titu ting  the ecosystem  in a 
constantly  chang ing sylv igenetic pattern. 
Such forests are by fa r the m ost beautifu l 
(cf. the beauty of a spring o r autum n walk 
th rough  the prim ary deciduous forests of 
Am erica o r Japan).

This heterogeneousness ensures a re
m arkable homeostasis, tha t is to say the 
perpetual renewal of the structure, of its 
species make-up, and o f the soil fertility , 
unless c lim atic  changes occu r of the 
fo rest biocenosis.

6. It is rem arkable that the European species of the gen
uses Acer, Tilia, Quercus, Fagus, Carpinus, etc., are on the  
w hole m uch m ore com petitive than the corresponding  
Am erican or Far Eastern species.

Reconciling the objectives of 
production with those of ecology

That is the ideal forest eco logy model, 
w hether it be a m atter of preservation in 
the fo rm  of a to ta lly  pro tected reserve, or 
of as close an im ita tion  as possible in the 
productive  forests of the fu ture , by means 
of an eco log ica l sylv iculture, econom ical 
where techn ica l aids are concerned but 
m aking generous use of human sk ills  (and 
consequently o ffe ring  em ploym ent). This 
would enable p roduction  ob jectives to  be 
reconciled w ith  social objectives, and the 
natural po tentia l of fe rtility  (d irectly  co rre 
lated w ith  diversity) w ou ld  thereby be 
m ainta ined in the long term . In Europe, 
precisely because of the greater s im p lic ity  
of s truc tu re  at the outset, eco log ica l syl
v icu ltu re  w ill be less com plica ted and 
easier than in Am erica o r Japan! It is in 
Europe that it is easiest to reconcile  the -  
leg itim ate -  ob jectives of p roduc tion  w ith 
those of ecology. Let us make the m ost of 
it.

The conservation of European forests, 
like the o ther problem s o f the conser
vation of the heritage of p lan t diversity, 
can on ly be conceived as the preservation 
both of m ilieux and of ecosystems. It is 
the re fore  urgent to  set up a dense net
w ork  of eco log ica l forest reserves in every 
country. But in the case o f forests ex
p lo ited fo r the ir products, the very special 
p roblem  of sy lv icu ltura l techniques must 
be reconsidered. We must prevent the d is
astrous effects of short-te rm  p ro fit-seek
ing w h ich  subjects forestry to  the purely 
short-te rm , necessarily trans ito ry  (we are 
w itnessing the beginning o f the decline of 
technocra tic  structures) and false 
ra tionale of an econom y-m inded ness that 
crushes man. As d is tinc t from  all o ther 
types of action  to  save European flo ra  
where forests are concerned, the ir preser
vation as a w ho le  is more im portan t than 
the p ro tection  of rare plants. R. C.

(Photo Ch. Cuny -  Explorer)



The coastline o f Europe: beaches, tides, cliffs, 
fjords. . ., but also tourism, buildings, pollution, 

industry (Photo J. M. Gehu)

80,000 kms of coastline
Rich and varied vegetation

A “ prom on to ry”  con tinent, Europe has 
about 80 000 km of fa irly  rugged coastline 
spread over som e 40° of la titude between 
the North Cape and Crete.

Its vascular flo ra  (algae w ill not be dealt 
w ith  here) is rich and varied. It com prises 
num erous specia lised plant groups w h ich 
together make up the coastal vegetation.

The great d iversity of European m aritim e 
flo ra  and vegetation is naturally due to 
several causes: the general clim ate varies 
from  the A rc tic  to  the Eastern M editer
ranean type. W ith in  each type of general 
clim ate, a m u ltip lic ity  of topograph ica l 
features com bine to  produce a whole 
range of local c lim ates favourable to  very 
d iffe rent species. The geom orpho log ica l 
cond itions are jus t as varied: elevated 
coasts (Scandinavia), subsid ing coasts 
(the Netherlands, South-East England), 
coasts in process of erosion (lim estone, 
chalk, granite, sandstone, shale, c liffs, 
etc.), sed im entary coasts of varying 
granu lom etry (o ff-shore  bars o f sh ing le  o r 
gravel, sand dunes, mud and sea-sand o f 
estuaries and bays, etc.), and foster the 
developm ent o f the various plants associ
ated w ith  these types o f station.

Reconstituted afte r the end of the W ürm 
g lac ia tion  period in Northern Europe, the 
coastal flo ra  has persisted in the M ed iter
ranean and in the South West of the Ibe
rian Peninsula and th is  exp la ins its pen

e tra tion in to  the present vegetation of the 
dunes, the c liffs  and even the salty m ud
fla ts of tem perate A tlan tic  Europe. Sev
eral ha loph ile1 plants, pa rticu la rly  the 
Chenopodiaceae, probably orig ina ted in 
the Eurasiatic o r N orth-A frican salt 
steppes. The selective rigou r of the m ari
tim e clim ate encourages the developm ent 
of m icro-species. Various ecotypes (e.g. 
prostrate form s) have thus made the ir ap
pearance on many A tlan tic  headlands.

The trad itiona l hum an in fluence, though 
not to ta lly  absent, has at least left less 
im prin t on coastal vegetation than on the 
inland plains. It is along the edge of the 
sea, as in the high m ountains, tha t the 
m ost “ na tu ra l”  vegetation in existence is 
to  be found in our reg ions nowadays.

Each plant com m unity  on the coast is 
thus the local and orig ina l result of the 
h isto ry o f the flo ra  and o f the cond itions 
peculiar to  a given station.

A long the coastline, these groups are 
usually arranged in narrow  belts varying 
in breadth accord ing to  the distance from  
the sea-shore, and to  the attenuation of 
the tw o predom ina ting  eco log ica l factors 
w h ich  m ark the boundary between marine 
and land life: salt and w ind.

In the ir natural sequence, untouched by 
man, these specia lised belts o f vegetation 
always precede pre-fo rest o r fo rest com 
m unities. The w id th  o f the belts depends

1. Plants w hich flourish in, or to lerate a saline habitat.

on the strength of the d irec t o r ind irect 
m arine in fluence (exposure, heights of 
tides, etc): broad around headlands and 
bays, they can narrow  to be alm ost nil in 
pro tected rias.

It is convenient to  divide them  accord ing 
to the main geom orpho log ica l categories 
of shores. S tudies perpend icu lar o r paral
lel to  the d iffe ren t types o f shore can be 
made of the various com m unities present 
on each.
In the perpend icu lar studies, each site w ill 
show  a transect of associa tions gradually 
less ha lophile  as they spread in land. In the 
paralle l studies, each elem ent in the 
transect w ill con ta in  flo r is tic  substitu tions 
depending on the la titude, the fac to r 
w h ich  creates the phenom ena of geo
graph ica l vicariousness.

Coasts in process of erosion

G enerally speaking, erosion is associated 
w ith  the appearance of c liffs . A good aver
age exam ple of a transect may be found in 
Northern Brittany, on the gran ite  c liffs  of 
the m ajor prom ontories. A t the base, 
where the c liff-face  is s till washed by 
waves du ring  storms, on ly the ha lophile 
vegetation occu rring  in rock fissures is 
present in the form  of Crithm um  
m aritim um , Spergularia rup ico la, L i- 
m onium  binervosum . In shady crevices 
the fern Asplén ium  m arinum  w ill grow. A 
little  h igher up, where fine  partic les are 
able to  accum ulate, the w ind-scorched

blue-green Festuca pru inosa  tu r f dotted 
w ith  Arm eria m aritim a  and Silene m ari
tima  w ill be found.

Then, at the top  of the c liff and on the 
plateau, there are the coastal heathlands 
w ith  gorse and heather swept in to  strange 
ba ll-like  shapes by the wind.

A heathland o f European gorse (Ulex 
europaeus) in its prostra te m aritim e form  
usually precedes a heathland o f Legall 
gorse ( Ulex gallii).

In Southern Brittany, on Belle lie, fo r 
example, the phenom ena of vicariousness 
are c learly vis ib le  at each stage. In the 
C rithm um  zone, m ore the rm oph ile  plants, 
like Frankenia loevis, appear. In the turf, 
the Silene  are replaced by plants such as 
Caucus gadeceauii (endem ic m icro 
species) and Plantago carinata. On the 
heathland, Erica vagans appears. Ob
viously, the the rm oph ile  elem ents die out 
towards the North. On the Scottish cliffs, 
am ong the Chasm ophytes,2 it is possible 
to see a com b ina tion  of w ide-rang ing 
halophytes, such as Arm eria maritima, 
w ith  subalp ine types like Sedum roseum  
o r N ordic types like L igusticum  scoticum , 
whereas the tu rf conta ins a rem arkable 
m ixture  of m aritim e plants, such as Plan
tago m aritim a, various nord ic  o r alpine 
grasses such as O xytrop is halleri, A tlan tic  
varieties such as S cilla  verna and endem ic 
plants like Prim ula scotica. The heath
land, w h ich retains its western tinge w ith 
Erica cinerea, becom es very nord ic  w ith 
the Vaccinium  and Empetrum.

This phenom enon is accentuated in Ice
land, where the basalt scree slopes bring 
together plants such as Silene m aritim a  
and various arc tic  alp ine plants of the 
m ountain scree class ( Thlaspietea). The 
heathland is o f the subarctic  type, w ith 
Calluna, various V accinium  and the dwarf 
birch.

Conversely, towards the South, in the 
Mediterranean region, the C rithm um  zone

2. Plants growing in rock fissures.

is enhanced by num erous species of 
Lim onium , but the tu rf disappears. The 
plateaux, as at Cape St V incent, may be 
covered w ith  ball-shaped tho rny xero- 
phytes (of N orth-A frican appearance and 
o rig in ) like some Astragalus. In the 
M editerranean, elem ents o f the m aquis 
and the garrigue frequently  appear righ t 
at the edge of the c liff in unusual com b i
nations.

The edaphic in fluence on c liff  vegetation 
is clearly apparent if a transect of the 
B reton granite c liffs  is com pared w ith tha t 
o f the chalk c liffs  in upper Normandy. 
There, the vertica l face is covered by the 
rosettes of the Brassica oleracea, whereas 
the Festuca  tu rf includes various special 
ecotypes of species be longing to the gen
era Trifolium , Picris, V incetoxicum  and 
Senecio.

A grassy M esobrom ion  tu rf (w ith false 
brom e-grass, orch ids and various cal- 
c ico lous species) replaces the heathland 
of heather and gorse.
In Brittany, the deposit of ca lc ife rous o r 
lim on sand on the gran ite  a llow ed a spe
cia l false brom e-grass to  grow  and 
th icke ts  of black thorn , European gorse, 
privet and elm to supplant the heath.

Sedimentary coasts

A ccord ing to the granu lom etric  d im en
sions o f sediments, it is possib le to d is 
tingu ish  three m ajor types o f sedim entary 
coasts:

—  stretches of sh ing le and gravel:
—  sand dunes;
—  salt m ud-flats.

Ridges of sand o r shing le, by s low ing 
down the ou tflow  of w ater from  the land, 
som etim es create cond itions favourable 
to the fo rm ation  inland of marshes and 
peat-bogs.

The p ro tection  o f the saline meadows 
from  the sea, w hether na tura lly or by 
dykes, leads to  the fo rm ation  o f po lder 
zones w ith  sub-m aritim e flora.

Pancratium, too often sought and 
picked by tourists fo r its beauty and 

scent
(Photo John G. Walmsley)

S hing le and gravel splits

Shingle, broken o ff from  the cliffs , ac
cum ula ted to  form  bars, spits, “ finge rs" 
or “ com et ta ils ”  behind islets.

In tem perate Europe the vegetation most 
typ ica l o f th is  environm ent is com posed 
of sea-kale o r Crambe m aritim a. Towards 
the West it may be associated w ith  C rith 
m um  m aritim um . In the B altic  it is accom 
panied by Elym us arenarius. In England 
Lathyrus m aritim um , a species of ho la rc- 
t ic  d is tribu tion , is also found, but every
where else, from  Denmark northwards, it 
it m ore often found in sand.

In the exceptiona l site of Dungeness 
(South-East England), zonation continues 
w ith  an Arrhenatherum  dom inated by 
Silene m aritim a, then w ith  a fru tice tum  in 
w h ich an extraord inary sem i-c ircu la r 
shaped variety of the com m on broom  pre
dom inates. A few  isolated residual c lum ps 
suggest a para-clim ax dom inated by holly 
(Ilex aqu ifo lium ) in the station.

Dunes

The classic dune sequence in Western 
France com m ences above the beach w ith 
a d is jo in ted line of annual, ha lon itroph ile  
plants at the h igh-w ater m ark (Cakile  
m aritim a, A trip lex  arenaria, Salsola kali).

The em bryon ic dune is the home of the 
A gropyrum  junceum , the w h ite  sh ifting  
dune, tha t of the sand reed, Am m ophila  
arenaria.

In th is  zone there are rem arkable 
phenom ena of geograph ica l v ica rious
ness.

A ll around the North Sea (the Nether
lands, Northern Germany) and in the 
W estern Baltic, A gropyrum  is associated 
w ith  the Nordic grass Elym us arenarius. 
Farther East, on the Polish coast, it d isap
pears and its place is taken by the sand 
reed at the top  of the beach where the 
w ater is less saline. Conversely, towards 
the South West there appear in the em bry
on ic dune m ore therm oph ile  plants such 
as Eryng ium  m aritim um  (the blue thistle), 
Euphorb ia  paralias  and Calystegia sol- 
danella  (dune bindweed).

In the M editerranean the Agropyrum , in a 
d iffe ren t ecotype form , is com bined w ith 
the grass S poroboius arenarius.

The same vicariousness is observed in the 
sand reed zone, from  the North to  the 
Mediterranean, where it is illustra ted by 
the Nordic Elym o-Am m ophiletum ,3 the 
W estern Euphorb io-Am m ophile tum , the 
South-W est Iberian O than to -A m m oph i- 
te tu rrf and the M editerranean Echi- 
nophoro-A m m oph ile tum ,5

In the North, fo r example, on the black 
basalt sands in Iceland and in Scan
dinavia, the Am m ophiletea  class no

3. Am m ophila  arenaria  or sand reed.
4. O thanthus m aritim us: a com pound with white, silvery 
pubescent leaves.
5. Echinophora spinosissima: M editerranean um bellifer.



longer exists. It has been replaced by 
such nord ic  p lan ts as Honckenya pe- 
p lo ides  and its associates Lathyrus  
m aritim us  and Elym us arenarius.

The phenom ena o f vicariousness occu r 
much more qu ick ly  in in land dunes, 
where the features of the local c lim ate are 
accentuated, pa rticu la rly  in the dry ho l
lows between the dunes. On the A tlan tic  
coast of France alone there are more than 
twenty p lant groups of sm all-grass (fre 
quently annual and m inute) o r b ryo-lichen 
turf. The lichens and mosses gradually 
d isappear from  in land dunes towards the 
M editerranean and the ir place is taken by 
sub-ligneus, cham aephytic plants such as 
the Helichrysum  stoechas, and various 
species of Artem isia, Ephedra distachya, 
C rucianeiia m aritim a  and the like.

Inland dunes also tend to produce trees 
when they are w ide enough and do not 
su ffe r any dam age by human beings or 
anim als (rabbits fo r example).

Various types of fru tice ta  pave the way fo r 
forests, fo r exam ple, from  Scandinavia to 
Northern Holland: heathlands dom inated 
by Em petrum ; in East Manche: fru tice ta  
dom inated by elder, sea-buckthorn 
(H ippophae rham noides) and privet; in 
Charente M aritim e: th ickets of Daphne 
gn id ium  and L igustrum  vulgare.
The dune forest in East M anche is com 
posed of b irch, the one between the Loire 
and the G ironde of m aritim e pine and 
ho lly  oaks, tha t of the Gascony heath
lands o f pines and cork  oaks. The dune 
forest in the South-W est of the Iberian 
Peninsula has ju n ip e r trees, such as 
Jun iperus lycia.

Salt m ud-fla ts

In tem perate Europe, if one excludes the 
m arine Phanerogam ia  (i. e. the Zosterae, 
replaced in the M editerranean by Posi- 
doniae), the co lon isa tion  of em ergent 
m ud-fla ts begins w ith  the pioneer groups 
of annual saltw orts, of w h ich  there are 
tw o species, one d ip lo id , on the higher 
levels, the other, te trap lo id , at the lower 
levels.

Various species o f marsh grass, wh ich 
stand upright, also frequently  help to  
stabilise the salt m ud-fla ts and to  raise the 
level of salt meadows. Only Spartina  
m aritim a, of European orig in , exists in the 
South-W est. An Am erican type has taken 
root in some sites: Spartina a lte rn iflo ra  
(Basque country, French Finistère). 
Spartina townsendii, the ir a llopo lyp lo id ,6 
is developing v igorously  and rapidly.

In Northern Europe sa ltw orts and marsh 
grasses are dying ou t because they can
not w ithstand frost.

Zonation con tinues w ith  m eadows dom i
nated by P uccine llia  m aritim a  w h ich  is 
spreading, in various forms, from  P ortu
gal to  Iceland and centra l Scandinavia. In 
the North o ther species of Puccine llia  (P.

6. A hybrid w hich has becom e fertile by the doubling of 
chromosomes.

re trop lex  and P. phryganodes) are taking 
over.

Next in the transect com e the silvery 
meadows, w ith  evergreen scrub dom i
nated by Halim ione portu laco ides. These 
are the last em issaries towards the North 
of the perennia l sa ltw ort w h ich inhabits 
the M editerranean and M editerranean-A t- 
lantic brackish m arshlands (Sansouires).

The zonation fin ishes w ith  Festuca  
(Festuca litto ra lis) o r couchgrass (A g ro - 
pyrum  pungens) dom inated turf.

Some groups, very w idely d is tribu ted 
(such as Artem is ie tum  m aritim ae  o r Jun- 
cetum  gerard ii) in the Western Baltic or 
the North Sea, are becom ing much more 
scarce, or even non-exis tent towards the 
A tlan tic. Conversely, the therm oph ile  as
sociations of the perennia l salt are dying 
ou t towards the North: the com m unities 
dom inated by Salico rn ia  rad icans  in the 
Cotentin and in South-East England, and 
those dom inated by Salicorn ia  fru ticosa  
around Brest.

The topograph ica l and edaphic cond i
tions of the upper parts of the salt 
meadows (“ scho rre ” ) can considerably 
accentuate d iversity in the plant com 
m unities.

A position at the bottom  of a depression is 
favourable to the developm ent of Planta- 
g in i -  L im on ietum  (flo ra l facies of Lim o- 
nium  vulgare). The sandy sub-stra tum  is 
particu la rly  suited to  com m unities dom i
nated by Frankenia loevis  and Lim onium  
lychn id ifo lium . G round-w ater seepage 
encourages the grow th o f Carex extensa, 
Scirpus m aritim us. . . There is not enough 
w arm th on European m ud-fla ts fo r the 
grow th of woody, shrubby plants (of the 
m angrove type).
However, an Am erican shrub o f the fam ily 
of com pounds, Baccharis ha lim ifo lia , is 
becom ing naturalised in the upper parts 
of salt m eadows in South-W est France.

Polders and the sub-coasta l zones

These are in teresting because they show 
the gradual con tinen ta lisa tion  o f the veg
etation. The meadows o f Agropyro -R um i- 
cion  in them  are pa rticu la rly  interesting. 
A ffo restation w ith  elm s has becom e poss
ible.

Marshes and peat bogs in the h in terland

As in Picardy, these may have a rich flo ra  
of Carex and orchids.

In Holland it is possib le to  see rem arkable 
instances o f transition , from  salt-m eadow 
com m unities to  m arshy vegetation dom i
nated by Schoenus nigricans.

A fragile and threatened treasure

As general and brief a paper as th is  is 
qu ite incapable of g iv ing even an approx i
mate idea o f the extraord inary wealth and 
the immense flo ris tic  and phytocenotic  
diversity o f the European coasts. A 
lengthy treatise w ou ld  hardly suffice.

But it must be remembered that the b io 
log ica l wealth o f the coastline is very 
frag ile  and h igh ly  vulnerable, m uch more 
so than tha t o f many sensitive sites inland. 
This frag ility  is due to its being d is tribu ted 
in all its diversity, along a band which, 
though  usually a few  hundred or 
thousand metres -  but never more than a 
few  kilom etres -  in w idth, may som etim es 
be no broader than a few metres. Further
more, each belt generally lives o ff those 
preceding o r fo llow ing  it. The sm allest 
hum an insta lla tion m ight do irreparable 
damage.

The causes o f destruction  are legion and 
have increased dram atica lly during the 
last tw enty years. They range from  the 
indus tria l-po rt occupa tion  of the sea
shore to  uncon tro lled tou ris tic  develop
m ent w ith  the erection o f "se a fron t" 
bu ild ings and housing, toge the r w ith  the 
construc tion  o f dikes fo r ag ricu ltu ra l pu r
poses. The lis t of all the types of ag
gression against the sea coast is such tha t 
it alone would jus tify  a specia l article.

Several European coastal species and 
phytocenoses are already threatened w ith 
destruction . On the salt m ud-fla ts of the 
B rittany coast, now subm erged by the oil 
po llu tion , there used to  be tw o Coch- 
leario -P lantag ine tum  and C ochleario- 
Frankenietum  associations, endem ic to 
North Finistère. It is too early yet to know 
w hether they w ill survive. In many places 
on the M editerranean coast, particu larly  
in Spain and Italy, if not in France, it is 
already too  late to  study the dune vegeta
tion . In the B iarritz area, a p lant associa
tion  behind the dunes is d isappearing. A 
com m unity  dom inated by the Euphorbia  
pep lis  on the shing le of the B rittany coast 
became extinc t five years ago.

Measures fo r the p ro tection  o f the Euro
pean coastline, pa rticu la rly  in the 
M editerranean and in the m iddle reaches 
o f the A tlan tic  coast, m ust be speeded up 
and in tensified w ithou t delay if real 
b io log ica l calam ity is to be averted.

J.-M. G.

fu rthe r; such measures range from  the 
creation of reserves to the ind iv idual p ro
tec tion  of certa in threatened plants.

(Photo Swiss National Park)

Education
and
information

Jean-Jacques Symoens

Why educate?

In som e regions of the world , especially 
those w hich are densely populated, where 
ag ricu ltu re  is intensive and where there is 
a high p ropo rtion  of urban and indus tria l
ised areas, p lan t species are under a 
severe threat. Investigations carried ou t in 
several EEC countries have revealed a 
rapid and alarm ing decline  of p lant life. In 
Belgium , fo r exam ple, out of some 
1 300 plant species o f the h igher order 
(bracken and flow ering  plants), 59 have 
disappeared since 1850, 71 are threatened 
w ith  extinc tion  in the  near future, and

151 others have becom e scarce in much 
o f the country (Delvosalle and others, 
1969).

The decline and disappearance of plant 
species are due ch iefly  to the destruction 
and a lte ration of w ild life  habita ts by fe ll
ing and clearing, the extension of crop 
g row ing and the use of weedkillers, the 
disappearance of marshes and wetlands, 
w ater eu troph ica tion  and po llu tion , the 
clearing and stra igh ten ing o f waterways, 
the expansion of con ife rous plantations, 
and the encroachm ent o f urban and in
dustria l areas, roads, port fac ilities, etc.

Once a p lant com m unity  has been d is
m antled and the num ber o f surviving 
m em bers of the species d im in ished, over
p ick ing  adds to  the th rea t and causes 
fu rth e r regression of p lant life. Herbalists, 
gardeners, flow er sellers and ramblers 
may all be to  blame fo r overp icking; so 
may some co llecto rs of botanica l items, 
a lthough there is less evidence fo r this.

Conservation measures o f various kinds 
are there fore essential if ou r natural plant 
life  heritage is not to  be im poverished still

Regulations and education

Legislation of various k inds has been 
enacted in Europe to  ban o r restrict the 
p ick ing  of certa in w ild plants and to  pre
vent the ir destruction .

The o ffic ia ls  responsible fo r en forc ing  
these laws cannot, of course, be expected 
to know  enough about the proh ib ited  
species to  exercise adequate supervision. 
Moreover, the ir task is made very d iff ic u lt 
by the fact tha t w ild  p lan t com m unities 
are som ewhat scattered.

In fact, these legal provis ions should be 
regarded prim arily  as having an edu
cationa l purpose. Their enactm ent is usu
ally the occasion fo r the issue of 
brochures and posters in fo rm ing the pub
lic  tha t the natural plant heritage is p ro 
tected by law and em phasising the value 
of tha t heritage. As J. Duvigneaud has 
said (1976), it is intended tha t these meas
ures, being of an anti-dem agog ic nature, 
w ill make fo r greater d isc ip line  and foster 
a m ore respectfu l a ttitude towards nature.

But legal provis ions w ill rem ain largely a 
dead le tte r if they are not understood and 
accepted by the popu la tions fo r whom  
they are intended. Their effectiveness w ill 
be b lunted if the pub lic  does not give 
them  its support o r at least w illing ly  com 
ply w ith  them. The law is ineffective w ith 
out the consent o f the m ajority. And there 
is no consent, and no co-opera tion , w ith 
out education.

The app lica tion  of educational m ethods 
to nature conservation is a long-te rm  po l
icy. But there is no reason to  th ink  tha t an 
educative cam paign o f th is  kind w ill not 
one day bear fru it, and exam ples are avail
able to  show tha t such cam paigns suc
ceed when properly managed. In the 
Netherlands, where nature could well 
have disappeared altoge ther under the 
im pact o f a dense w ork ing popu lation, 
intensive farm ing, unrestricted roadbu ild - 
ing and an expanding industry, the natu
ral heritage is nevertheless being satisfac
to rily  safeguarded. This is largely because 
P. G. van T ienhoven managed to  pass on 
his enthusiasm  fo r the cause to  the Ver- 
en ig ing  to t B ehoud van N atuurm onum en- 
ten (association fo r  the conservation of 
natural sites) wh ich he founded in 1905 
and which now has over 220 000 m em 
bers. Through th is  association, he taught 
the entire  Dutch nation to  take an in te lli
gent in te rest and pride in nature conser
vation. Once properly educated in th is 
fie ld, the people of the Netherlands 
eagerly supported the creation of private 
or state nature reserves: the country now 
com prises some 800 nature reserves 
covering 3.6% o f the national territo ry, an 
appreciab ly h igher percentage than in the 
ne ighbouring  countries.



The younger generation as the 
chief target of environmental 
education

To have any chance o f success, education 
must be spread widely. Adu lts are an im 
portant target, because it is on them  that 
the im m ediate response to the new 
measures depends. But conservation of 
the natural environm ent is a no tion tha t 
m ust be instilled in ch ildren especially, 
and from  a very early age; th is  is because 
the aim is to  fash ion a new way of th in k 
ing, and as ch ild ren  are less set in the ir 
ways it is w ith  them  that the best results 
can be expected.

The princ ip les of plant life conservation 
m ust be taugh t at all levels of trad itiona l 
education.

From the m om ent he starts school, the 
child should receive ob ject lessons tha t 
stim ulate his in terest in nature: every op 
po rtun ity  m ust be used to teach him to 
treat plants and anim als w ith  respect. Like 
the ir elders, ch ild ren  know w hat it is to 
make choices, tha t is to say to  have likes 
and dislikes: but they d iscrim inate  w ith 
out know ing it. The love o f nature m ust 
there fore be fostered in ch ildren, w ithou t 
the ir know ledge as it were. This w ill re
qu ire a certa in skill in the way lessons 
involv ing plants and anim als are pre
sented. The decora tion  of classroom s is 
another way of b ring ing  the child closer to 
nature. A carefu l study o f sprouting plants 
may be a means o f creating the firs t link 
between the natural environm ent and the 
adult o f tom orrow . A love of nature w ill 
becom e part of the ch ild re n ’s educational 
background, and they w ill com e to treat 
the natural environm ent w ith  the same 
respect as the property o f o ther people or 
the com m unity.

In secondary education, science classes 
provide opportun ities  fo r in troduc ing  re
marks on nature conservation. The 
teacher responsib le fo r character tra in 
ing, too, w ill show  tha t respect fo r life is a 
precept of ph ilosoph ica l systems of the 
most varied kinds, and that v irtua lly  no 
moral code condones the g ra tu itous de
s truction  of life.

At un iversity level, even when no course 
on the conservation of natural resources

figures exp lic itly  on the curricu lum , the 
concept can s till find  a logica l place in 
trad itiona l lectures on subjects such as 
botanical geography. Some universities, 
however, have recognised the usefulness 
of incorpora ting  conservation courses in 
degree courses in bio logy, geography and 
econom ics, and in the tra in ing  of ag ron
omists, tow n planners and even teachers. 
The universities in Poland were the 
pioneers in th is  fie ld, and the notions of 
nature conservation have been an integral 
part of the science degree course in 
C racow since 1929, and in Poznan since 
1933.

In addition, know ledge of and respect fo r 
p lant life  f it  pa rticu la rly  well in to  form s of 
ou t-o f-schoo l education associated w ith 
open a ir school activ ities: scouting , tree 
p lanting and school fo rest m aintenance, 
excursions and youth camps. W hat an op
po rtun ity  fo r m aking young people, w ith 
the ir constant potentia l fo r enthusiasm, 
aware of the beauties of nature in the 
w ild ! Increasingly, these activ ities are 
being taken over by young people 's as
sociations.

Lastly, there m ust be some form  of o u t-o f
school activ ity designed fo r the education 
of the general public . All the in fo rm ation 
media m ust endeavour to  fam iliarise the 
pub lic  w ith  the princ ip les and techniques 
o f conservation applied by laboratories 
and experim ental stations. A ll the means 
of persuasion (radio and television, film s, 
exh ib itions and newspapers) m ust be 
used to make the pub lic  co-operate in 
p ro tecting  the natural heritage.

Posters, leaflets, postcards and postage 
stamps dep icting  aspects of regional

"The love o f nature must be fostered 
in ch ild ren" (Photo Swiss National Park)

plant life may be used to  e lic it respect fo r 
the protected species. Postm arks too may 
be a useful means of c ircu la tin g  a slogan.

Some ethical rules for botanists
Measures fo r the p ro tection  of p lant life 
are in no way intended to  proh ib it the 
study of w ild  plant com m unities o r the 
cons titu tion  of herbaria. From an edu
cationa l s tandpoint, the herbarium  is one 
o f the best means of acqua in ting  the be
g inner or the student w ith  plants of vari
ous kinds. For the sc ien tis t w ish ing to 
study groups o f d iff ic u lt taxonom y or pre
pare valid phytogeograph ica l docum ents, 
it is indispensable to com p ile  co llections 
fo r  reference and assemble samples to 
au then ticate flo ris tic  d iscoveries and de
scrip tions o f the p lant cover.

However, the rules of reasonable eth ics 
m ust be vo lun ta rily  accepted by natura l
ists, especially those w ho are responsible 
fo r  organ is ing educational excursions: 
such excursions involving large numbers 
o f partic ipants should be restricted to 
sites wh ich do not conta in  rare species; 
s tudents ’ herbaria should be lim ited to the 
m ost com m on species -  w h ich  are also 
the m ost im portan t to study; and the p ick 
ing of species tha t have becom e very rare 
must be s tric tly  lim ited o r ruled out 
altogether. The Society fo r  the exchange 
of vascular plants of W estern Europe and 
the M editerranean basin has itself stated 
in its rules tha t preference m ust be given 
to the d is tribu tion  of c ritica l plants over 
tha t o f very rare plants, and that the large 
co llec tions required fo r the exchange of 
herbarium  m aterial m ust in no way lead to 
the disappearance o r im poverishm ent of 
precarious com m unities o f rare plants.

In conclus ion, the fact tha t certain p lant 
species are becom ing scarce means that 
the general pub lic  and all botanists must 
observe the laws and eth ica l rules de
signed to ensure the survival o f those 
species. Adherence to  these rules w ill be 
all the more effective once the protective 
measures receive the vo luntary consen
sus of educated men, convinced of the 
inestim able value of w ild life  as the irre 
placeable natural heritage of each nation. 
To w in  over the citizens to  th is  cause w ill 
be a step towards the necessary reconc ili
a tion of m ankind and nature. J. J. S.

(Photo J. M. Gehu)

Where 
there’s 
a will 
there’s 
a way

Total disappearance o f the natural 
habitat (Saint-Jean-de-Monts, France) 
(Photo R. Lanaud -  Explorer)

E itho r Einarssort

A vita l part of our environm ent, plants are 
also some o f the m ost beau tifu l organ
isms on earth. Their flow ers  in particu lar 
are adm ired and enjoyed by all. The s ight 
of eroded o r burnt te rra in  is p roof enough 
that w ithou t p lan t-life  ou r environm ent 
w ould lose m uch of its charm.

Vegetation is an essential natural re
source, since green plants are producers 
in all ecosystems; both in w ater and on 
land, they produce the food on w h ich  all 
an im als depend d irectly  o r ind irec tly  and 
constitu te  m an’s m ost valuable food 
source. Moreover, they m ainta in the oxy
gen con tent o f the atm osphere, essential 
to  the respiratory systems of man and 
beast. It is the re fore im perative tha t p lant- 
life be protected, if on ly in ou r own 
interests!

Man and flora:

—- We m ust learn to appreciate the 
beauty of flow ers and plants and the 
im portance o f the ir role.

—  Roads and pathways provide a means 
of traversing nature w ith ou t harm ing the 
vegetation on w h ich dam age should not 
be in flic ted  needlessly. The more fre 
quented the location (p icn ic  areas, cam p
sites, etc.), the more vita l it is tha t these 
precautions be observed.

—  Flowers, leaves and branches should 
be picked on ly if the species is very com 
mon locally. Flowers thrive and live longer 
in th e ir natural environm ent in wh ich, 
m oreover, everyone is able to enjoy and 
adm ire them. We m ust not fo rge t that 
flow ers form  the p lan t’s reproductive o r
gans and w ith ou t them it cannot produce 
seeds.

—  W henever possible, we should avoid 
up roo ting  w ho le  plants and refrain at all 
costs from  in te rfe ring w ith  rare species, 
many of wh ich have becom e rare as a 
result o f over-p ick ing . If it is really neces
sary to  obtain liv ing m atter (fo r cu ltiva tion  
fo r example), then it is be tte r to co llect 
seeds.

—  Protected species (those wh ich have 
been acknow ledged to be rare!) m ust be 
respected w ith ou t exception. The most 
ins ign ifican t are as valuable as the most 
beau tifu l of them  and everyone m ust bear 
responsib ility  fo r  the ir p ro tection . The d is
covery of a new site o r rare plant should 
not be public ised ind iscrim inate ly, fo r  th is 
m ight a ttract too  many v is ito rs and thus 
be detrim enta l.

—  Nature reserves and o ther protected 
areas rely on the vis ito rs they adm it to 
respect the ir natural in tegrity  and benefit 
from  the visit. Observation of regulations 
is a fundam ental rule of behaviour.

—  It is essential to conserve the habita t 
of w ild  plants, tha t is the site and con d i
tions in w h ich  they grow. Everything 
possib le m ust be done, therefore, to  see 
tha t a given site is not over-frequented, as 
th is  m ight prevent shoots from  estab lish
ing themselves and pre jud ice the ir fu ture  
grow th.

—  Some habita ts are becom ing rare, not 
because of damage caused by visitors, 
but because o f the m ethods used to  ex
p lo it them  or the po llu tion  to w h ich they 
are subjected. Wetlands, w h ich  act as 
genuine buffers because they retain water 
in the rainy season and release it in tim e 
of drought, are d isappearing as a result o f 
the dra inage o f marshes and of land fo r 
cu ltiva tion . The plants and anim als w h ich  
used to  reproduce there very rap id ly are 
becom ing rare o r extinct, the g round
w ater level is fa lling , there is soil erosion. 
P rotection of wetlands has now become 
an in te rna tiona l ob liga tion , s ince they 
present many im portan t resources w h ich  
are of prim e im portance in m ainta in ing 
the balance o f the biosphere.

—  Fire poses another threat to  vegeta
tion , pa rticu la rly  in flam m able when dry. 
Though fo r many years vegetation was 
de liberate ly set on fire to  c lear land fo r 
cu ltiva tion , such fires today are usually 
accidenta l o r the result o f negligence. Fire 
m ust be handled w ith  extrem e caution.

—  Those w ho enjoy photographing 
plants must, like co llectors, be patient and 
take pains to  conserve nature so tha t 
others may hope to enjoy it a fte r them.

E. E.
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R eso lu tion  (77) 6 
on the conservation 
of rare 
and threatened 
p lants 
in  Europe

Captions to colour illustrations
1. Lispach Peat-Bog

(Photo Ch. Graff)
2. Biarum Davisii

(Photo P. Broussalis)
3. Potamogeton L.

(Photo H. Veiller -  Explorer)
4. Paeonia Mascula

(Photo P. Broussalis)
5. Gentiana Verna

(Photo B. Josedupont -  Jacana)
6. Crataegus Monogyana Jacq

(Photo C. Nardin -  Jacana)
7. Drosera

(Photo Ch. Marchai)
8. Peziza Auranthia

(Photo Ph. Summ -  Jacana)

The Com m ittee of M inisters,

Referring to  Resolutions No. 2 of the 
European M in isteria l Conferences on the 
Environm ent (V ienna 1973, Brussels 1976) 
on the p ro tection  of w ild life ;

Having regard to the list o f rare, 
threatened and endem ic plants in Europe 
com m issioned by the European C om m it
tee fo r the Conservation of Nature and 
Natural Resources;

Recalling tha t man and all anim als are 
dependent fo r the ir survival on the plant 
kingdom ;

Recognising tha t plants (species, sub
species, varieties, etc.) form  a genetic re
source o f im m easurable value to m ankind 
and that the econom ic potentia l of the 
plant k ingdom  is as yet on ly partly re
alised;

Recognising the sc ientific , educational, 
recreational, aesthetic, cu ltu ra l and e th i
cal value of plants to  m ankind;

Noting tha t the list includes some 1 400 
species as rare a n d /o r threatened in 
Europe, of w h ich m ore than 100 are in 
im m inent danger o f ex tinc tion , and that 
the figu re  o f 1 400 represents approx i
mately one tenth of the to ta l European 
flora;

Realising tha t once a species becomes 
extinct, it cannot be recreated by man, 
and hence tha t it is o f the utm ost im port
ance to  ensure the conservation o f as 
many species as possible fo r  the 
econom ic, sc ien tific  and cu ltu ra l benefit 
of m ankind;

Recommends tha t the governm ents of 
m em ber states of the Council of Europe 
be gu ided in the ir po licy in th is m atter by 
the princ ip les set out below:

1. Ensure adequate legal p ro tection  fo r 
all plants iden tified as endangered in the 
above-m entioned lis t w ith  provision fo r 
licences to be issued fo r  approved co llec
tion  purposes;

2. Provide m in im um  legal p ro tection  fo r 
all plants against depredations not yet 
covered by law;

3. Institute o r com ple te national surveys 
of plants tha t are rare o r threatened w ith in  
the ir boundaries fo r appropria te  d issem i
nation and pub lica tion . Such surveys 
should:

a. include plants tha t are rare or 
threatened only in pa rticu la r countries 
and there fore not included in the list;

b. identify the p rinc ipa l threats to  plants 
so listed;

c. specify the action needed to ensure 
the ir survival;

4. Establish nature reserves and desig
nate areas in w h ich  vegetation and flo ra  
are protected by law and stim ulate the 
setting up of nature reserves by private 
bodies, w ith  the long-te rm  aim of ensur
ing tha t all species on the list can be 
found in such areas and in so do ing con

tr ibu te  to the establishm ent of the Euro
pean netw ork of b iogenetic  reserves 
w h ich  was the sub ject of Resolution 
(76) 17;

5. Incorpora te safeguards in fu ture  p lan
ning strategies to pro tect all species on 
the list, as the m ajor threa t to  many plants 
is created by changing patterns of land 
use;

6. Stim ulate, undertake and co-o rd inate 
th rough  com petent organ isations m u lti
d isc ip lina ry  research at national o r in te r
national level, w ith  pa rticu la r emphasis on 
bring ing  together in fo rm ation  on plants 
found in m ore than one country w ith  a 
v iew  to:

a. extending and im proving know ledge 
abou t the flo ra  of those areas in Europe 
tha t are s till insu ffic ien tly  known botani- 
cally, so as to  be able to make cons truc
tive proposals fo r conservation and p lan
ning purposes;

b. p rom oting  studies on the habitat, au to 
eco logy and popu la tion  b io logy o f each 
plant on the list to provide the in fo rm ation 
needed from  w hich in tegrated conserva
tion  m anagem ent plans can be fo rm u
lated;

c. p rom oting  studies on the dynam ics 
and ecology of the vegetation types in 
w h ich  the plants on the lis t occur;

7. Give appropria te support to  sc ie n tifi
cally based botanical gardens so tha t they 
have the fac ilities  they need to  propagate 
and grow  the plants on the lis t and to 
d is tribu te  propagating m ateria l to o ther 
ins titu tions and where appropria te  re
in troduce plants to the w ild , w ith  the aim 
of reducing the pressure on w ild  plant 
popu la tions and at the same tim e draw ing 
a tten tion  to  the aesthetic, cu ltu ra l and 
sc ien tific  im portance o f these plants;

8. Ratify fo r the ir states, if they have not 
already done so, the Convention on In ter
national Trade in Endangered Species of 
W ild Fauna and Flora, opened fo r s igna
ture in W ashington on 3 M arch 1973;

9. Acknow ledge that the p lant k ingdom  is 
a dynam ic system and needs to  be m on i
tored at stated intervals so tha t the list can 
be revised regularly;

10. Prepare and dissem inate codes of 
conduct on rare and threatened plants;

11. Disseminate general in fo rm ation  on 
the need to pro tect plants and on the 
pro tective measures set ou t in the Euro
pean com m ittee ’s list.

Symbol o f the purity  o f the peaks -  Edelweiss (Photo Varin-Visage -  Jacana)

Mountain flora
A ruptur

Hans Pitschm ann

Alpine vegetation and its history

To understand contem porary alp ine veg
etation it is essential to  look at the 
changes w h ich  have taken place in the 
course o f the ea rth ’s history. The Alps are 
young m ountains; they only began to  rise 
du ring  the Tertiary, 70 m illion  years ago, 
and are s till rising today. The gradual 
de terio ra tion  o f the clim ate du ring  the 
range's form ative period u ltim ate ly led to 
the g lac ia tion  o f Scandinavia and the Alps 
(Ice Ages). Because of th is  the sub trop ica l 
flo ra  w h ich  s till populated the southern 
fringe  o f the Alps at the end of the Tertiary 
(about tw o m illion  years ago) was to ta lly



destroyed, fo r  exam ple, the bald cypress 
(Taxodium ) and g ian t sequoia (Se- 
quoiadendron) survive on ly in North 
America, w h ile  the tu lip  tree (L irioden - 
dron) and m agnolias are native today on ly 
in the Far East and North America. A small 
num ber o f h igh ly  resistant species m an
aged to  ho ld out, on the western, 
southern and eastern fringes o f the region 
of alp ine g lac ia tion , w ith in  the unfrozen 
“ refuge m assifs” , and a few species w ith  
unusually high resistance to  cold even 
survived on the sum m its em erging from  
the glaciers in the very heart of the range.

During the Ice Ages, g laciers alternate ly 
advanced and w ithdrew  and there were 
correspond ing long periods o f cold and 
warm th. In the warm er in terg lacia l 
periods some ice-free areas were re -co l
onised by species w h ich had survived in 
regions nearby. W ith the advance of the 
Scandinavian glaciers, plants from  the 
boreal regions were also driven towards 
the Alps and m ingled w ith  alp ine strains; 
and since the end o f the last Ice Age, on ly 
20 000 years ago, many alien species have 
im m igrated from  the sum m its o f the Altai, 
S iberia and the M editerranean basin. A rc 
tic  species, fo r  example, include the d if
ferent m em bers of the osier fam ily, 
m ountain avens (Dryas) and the saxi
frages; S iberian species are the Cembran 
pine (Pinus cembra), Edelweiss (Leon- 
topod ium  alp inum ), a lp ine aster (Aster al- 
pinus) and saussurea (Saussurea alpina). 
From the M editerranean basin came the 
erica, g lobularia , v io le t (Viola), rockrose 
(Helianthem um ), houseleek (Sem per- 
vivum), daphne (Daphne) and many 
Ranunculaceae  and Cruciferae, together 
w ith  species of pinks, Com positae  and 
most o f the lilies.

A tiered and contrasted vegetation

As one moves h igher in the m ountains, 
the clim ate becom es harsher and there is 
an increase of rad iation, ra infa ll and, 
above all, the length of tim e the snow 
remains on the ground; the “ productive 
pe riod”  o f plants is correspond ing ly  re
duced. A long w ith  the clim ate, the vegeta
tion  is also rad ica lly transform ed from  one 
a ltitude-band to another. The outer slopes 
of the A lps are dam per and cooler, w ith  an 
even, “ ocean ic ”  clim ate, whereas the ir in 
ner slopes are w arm er and dryer and 
show m ore marked d ifferences in tem 
perature (“ con tine n ta l”  clim ate). Here are 
found the rich valleys o f the inner Alps 
(such as the Drave, V in tschgau, Valais, 
Aosta, Durance and M aurienne) w ith  large 
expanses of pine forests. The beech and 
fir, together w ith  the yew (Taxus) and ho l
ly (Ilex aquifo lium ) are the typica l trees of 
the approaches to  the Alps, w h ile  the up
per fo rest zone is com posed of beech or 
spruce in the periphera l Alps, Cembran 
pine and larch in the centra l Alps, and 
Pinus uncinata  and larch in the sou th
western Alps.

At the lowest levels of the coastal A lps and 
in the region o f the Lago del Garda, where 
w inters are m ild and dam p and summers 
dry, the Alps are s till part of the forever 
verdant M editerranean zone, w ith  the 
holm  oak (Q uercus ilex), olive, strawberry 
tree (A rbu tus unedo) and A leppo pine 
(P inus halepensis, coastal Alps). The 
M editerranean zone is fo llow ed by the de
c iduous (sub-M editerranean) zone, w ith 
w h ite  oak (Q uercus pubescens), Euro
pean hop hornbeam  (Ostrya carp in ifo lia), 
manna ash (F raxinus ornus), hackberry 
(Celtis australis), tu rpen tine  tree (P istacia  
terebinthus), sm oke tree (C otinus cog-

Mountain tourism has become an 
industry and is completely changing 
the landscape 
(Photo Pitschmann)

gygria), St Luc ie ’s cherry (P runus  
malaheb) and bladder senna (Colutea ar- 
borescens). In the h ill be lt the main 
g row th  is m ixed deciduous forests, w ith  
sessile and English oak (Q uercus petraea  
and robur), lim e tree (Tilia), ash (Fraxinus) 
and hornbeam  (Carpinus). H igher up 
com es the m ountain be lt w ith  forests of 
beech and f ir  on the ou tw ard-fac ing  
slopes, and spruce and pine in the centra l 
Alps. The sub-a lp ine zone is character
ised by the predom inance o f the Cembran 
pine, larch and spruce, and the ca l
careous m ountains m ainly by vast forests 
o f Swiss m ountain pine (P inus mugo). 
Above the tree line begins the alp ine re
gion itself, in wh ich no trees grow  and 
plant d is tribu tion  is determ ined solely by 
m icroclim ates. Most o ften the firs t level is 
occupied by heathlands covered w ith  
dwarfed bushes: on the coo le r shaded 
slopes alpenroses (R hododendron fer- 
rug ineum ) grow  alongside various berry- 
bearing bushes ( Vaccin ium , Empetrum), 
wh ile  on sunny and hence warm and dry 
slopes A rbu tus uva-ursi and dw arf ju n i
pers (Jun iperus nana) are found. Then 
com e the m eadows and grasslands, at 
around 2 400 metres. In depressions 
where the snow lies fo r e igh t to ten 
m onths, societies of plants can be found 
w h ich  are rem arkable fo r  the ir extra-zonal 
character, w ith  the least w illo w  (S a tixhe r-  
bacea), m ountain sorre l (Oxyria digyna), 
dw arf cudweed (G naphalium  supinum ) 
and Sibbaldia procum bens, among 
others. Above the con tinuous pasture- 
land, around 2 700-3 000 metres, the sur
face vegetation becom es increasing ly 
sparse; only in sheltered areas can pu l- 
v in ifo rm  plants (saxifrage species, An- 
drosace glacia lis) s till develop. Mosses 
and lichens prevail near the sum m its, next 
to rare petal-bearing species such as the 
R anunculus glacia lis, w h ich  is met at the 
very h ighest a ltitudes in the Alps.

Apart from  low tem peratures and power
fu l rad iation, the m ost im portan t eco lo g i
cal fac to r in high m ounta ins is w ind, 
w h ich  spreads the snow over the as
perities o f the terrain, bares spines and 
peaks, bu ilds corn ices and fills  depres
sions w h ich som etim es do not thaw  from  
one year to the next; and no h igher plant 
can live unless the ground beneath it is 
snow free at least tw o m onths each year.

Man and his disruptive action

Human co lon is ing  activ ity  in the Alps 
goes fa r back in history. Forests were 
cleared to make grazing and cropland, 
but on ly as required fo r subsistence by 
the peasants. People did no t always show 
great d iscernm ent o r understand ing of 
Nature, no doubt: the charcoal strata 
found so extensively in the soil (e.g. in the 
valleys of the centra l and southern Alps) 
show proof o f forest clearing by burn ing 
in the d istant past. S ince the earliest 
tim es, too, all the valleys in w h ich  m in ing

Irreplaceable natural landscape 
(Photo Pu jebe t-E xp lo re r)

activ ities were carried on have been de
stroyed by fire; precious species such as 
the oak and beech have disappeared and 
been replaced by the unassum ing birch 
and pine. In dry years (such as 1921, 1933 
and 1947) the forest preserves and dw arf 
pine stands have been the victim s o f fires 
caused by negligence. Reafforestation, 
especially in calcareous and do lom itic  
terra in, is a very slow  process and there 
are great technica l d ifficu lties . Neverthe
less, it has produced good results in many 
parts o f the Alps. In recent centuries the 
g row ing density of co lon isa tion  o f the a l
pine valleys has driven a great many 
plants and anim als ou t o f the ir hereditary 
habita ts and exterm inated many as well. 
In the last few years, many wetlands 
(grasslands and marshes) have been dried 
to increase the am ount of arable land, and 
have thus been deprived of the ir natural 
vegetation. Such action  is jus tifiab le  in 
some places, but it should not lead as it 
already has in many places to the exte rm i
nation of the last m eadow th icke t and the 
fillin g -in  of the last marsh. As a result, 
irreplaceable natural landscapes and the ir 
wealth o f life have been destroyed forever.

In recent decades the greatest threat to 
the native alpine landscape has been the 
effects of tou rism  and more intensive ex
p lo ita tion  o f energy. This is why the m ajor 
a lp ine states have set up nature reserves 
and enacted nature p ro tection  laws. The 
Swiss National Park in the upper En- 
gadine and the Italian Gran Paradiso 
National Park are the forem ost illus tra 
tions. The A ustrian federated states have 
also created sm aller nature reserves. 
There are still obstacles to overcom e be
fore a national park fo r  the whole of Aus
tria  can be institu ted, a lthough serious 
e ffo rts  have been made fo r many years. In 
th is  connection , m ention must be made of 
the Austrian A lp ine Association, w h ich 
prom oted, beginn ing in 1969, a popu lar 
demand fo r the creation of a Hohe Tauern 
national park. In 1971 an agreem ent was 
concluded between the Tyrol, Salzburg 
and Kärnten Länder to  set up such a park, 
but thus far no th ing  has m aterialised. In

1977 the association transform ed its own 
capita l of land, over 320 km 2 in the centre 
of the fu ture  natural park, in to  the Hohe 
Tauern reserve o f the A ustrian A lp ine As
socia tion. This should ensure the reg ion ’s 
pro tection  against fu ture  interference.

The lasting conservation o f the a lp ine f lo 
ra and fauna and the ir com m unities is 
possib le only in reserves possessing a 
su ffic ien tly  large area, pro tected from  d is
ruptive incursions and under perm anent 
supervision. For the largest and most 
precious protected areas, w h ich are of 
national and in ternationa l as well as local 
in terest, measures should be adopted be
fittin g  the ir value, by com petent specia l
ists (ecologists), but such measures must 
not, of course, be detrim enta l to the vital 
in terests of the native popu lations. How
ever, there m ust be a change of a ttitudes 
and th is  w ill be a long process, leading 
not to  uncon tro lled  short-te rm  and there
fore im provident exp lo ita tion  through 
ove r-bu ild ing  of hotels and fun icu la r ra il
ways, but to  the p ro tection  o f the natural 
space and its use w ith in  reasonable lim its, 
fo r in th is  way it w ill last longer and be 
more fru itfu l in the end.

The greatest danger to  the forests, but 
also to  ground above the treeline, lies in 
the uncon tro lled  developm ent of ski- 
slopes, w h ich have reached alarm ing p ro 
portions in many parts o f the Alps. In 
Austria some 30 000 hectares o f ski-slope 
are now in use and the num ber of fu n icu 
lars and sk i-lifts  has trip led  in fifteen 
years. In the Tyrol alone, 600 hectares of 
fo rest have been sacrificed to  make runs 
in the last hundred years. Forest clearing 
produces s ign ifican t d is rup tions in 
m icroclim ates and the w ater equ ilib rium  
of the soil. Unplanted land, especially in 
heavy rainfall, cannot retain as much 
w ater and there has been a sharp increase 
in erosion. Because of the in tensity of the 
tra ffic , ski equipm ent and the edges of the 
skis themselves do serious damage on 
“ natural runs” , to  dw arf bushes and the 
grass cover, whose regeneration at high 
a ltitude is extrem ely d iff ic u lt and slow. As

a result, every newly bu ilt sk i-run  m ust be 
a rtific ia lly  planted to reduce the damage; 
but th is  is an extrem ely d iff ic u lt undertak
ing because it is alm ost im possib le to find  
the righ t kind o f seed on the market.

For many alp ine valleys the serious ques
tion  has already arisen as to  w hether to ta l 
clearing w ill yie ld the desired results in 
the long run. The “ consum ers ” o f the 
alpine landscape, m ostly c ity-dw ellers 
racked by noise and exhaust fumes, are 
seeking increasing ly fo r rest rather than 
ag ita tion during the ir holidays, which is all 
to the honour of the “ qua lity  of the land
scape” . But nowadays the landscape to 
w h ich these words are applied is no 
longer really intact. To encourage the 
nature p ro tection  movem ent w ith the 
greatest possib le de term ination w ill be 
one o f the m ajor duties of the Council of 
Europe. H. P.



Lakes and watercourses are perhaps the 
m ost im portan t nature types in Europe 
and provide habita ts fo r much of the 
European flo ra  and fauna. The vegetation 
consists of three main parts: vegetation
on the banks (such as reeds, a lder Soren W ium-Andersen and Claus Helweg Ovesen
swamps, w illow s, etc.), benth ic  vegeta
tion, and the p lankton ic  vegetation of 
m icroscop ic algae floa ting  in the open 
water. The tw o  la tte r groups make up the 
underwater vegetation, having the whole 
tha llus o r the leaves under -  o r in some 
cases on -  the surface of the water. Most 
freshw ater fauna use the underwater veg
etation as a substra tum  and many food- 
chains in freshw ater start w ith  the p lank
ton algae. It is eaten by small crustaceans 
and o ther Zooplankton, w h ich again are 
eaten by sm aller fishes and w ater insects.
These provide food fo r larger fishes and 
fish-eating birds, w h ich in turn are eaten 
by birds of prey o f lakes and freshwaters, 
such as the marsh harrie r and the osprey.
In the water the b igger plants are the 
hom e of m ost m olluscs, insects and fresh
w ater fishes. Reeds and swamps are im 
portan t as she lter and nesting places fo r 
most of the w ater b irds and o ther w etland 
species.

Plants in water vegetation

The underw ater vegetation consists of 
tw o main groups o f plants: flow ering  
plants and algae. In Europe, apart from  a 
few free-floa ting  species, we find  the firs t 
group only on sandy o r m uddy bottom s,

Light gives life

Drainage and pollu tion seriously 
impoverish aquatic flora 

(Photo B. Thomas -  Explorer)

whereas algae are found in all sorts of 
freshw ater habitats, and are the only 
group of plants in the phytoplankton.

Am ong both the h igher water plants and 
the algae there are a num ber of charac
te ris tic  life-form s. M ost are rooted in the 
bottom  w ith  the leaves in the water, w h ile 
the flow ers are usually above the surface.

To th is  g roup belong im portan t genuses 
such as P otam ogeton  (w ith a large 
num ber of species), M yriophyllum , Ba- 
trach ium  (some species w ith  floa ting  
leaves) and Helodea, all species w h ich are 
im portan t m embers of the underwater 
vegetation in most European lakes.

In lakes w ith  w ater poor in nu trien ts -  the 
o ligo troph ic  lakes -  the bottom  is covered 
by plants w ith  short s tiff leaves in a rosette 
-  the isoetides. The best known is Lobelia, 
w ith  beautifu l w h ite  flow ers above the 
water surface. Some w ater plants are free- 
floa ting , though som etim es starting as 
seedlings rooted in the bottom . Im portant 
genuses are Lemna, Hydrocharis, Utri- 
cularia  and Stratio tes; Cerathopyllum  is 
found up-rooted, but continues grow ing 
very w ell in th is  state. Finally, a we ll- 
known group of h igher water plants are 
those w ith  leaves floa ting  on the surface 
and the stem rooted in the bottom . Im
portan t genuses are Nymphaea and 
Nuphar and the species Polygonum  am- 
ph ib ium  and Potam ogeton natans. Plants 
o f th is  type often form  a special vegeta
tion  be lt in lakes, ou tside the reed swamp. 
A few underwater species occu r on ly in 
running water, e.g. Oenanthe fluviatilis. 
A nother w idely d is tribu ted reed plant 
w h ich  is com m on in running water is 
Sparganium , w h ich  is able to grow  there 
but not to produce flow ering  shoots.

Freshwater algae are e ither un ice llu la r -  
those in the phytop lankton nearly all be
long to  tha t g roup -  o r m u ltice llu la r, fo rm 
ing e ither threads o r crusts. A very  special 
g roup are the Charophyta, w h ich  are 
eco log ica lly  parallel to  the h igher water 
plants, being fastened by root-1 ike shoots 
to  the soft bottom . O therw ise, m u ltice llu - 
lar algae is m ainly found attached to 
stones, wood or h igher w ater plants, and 
some species fo rm  blankets on sandy or 
m uddy bottom s. The algal flo ra  is very

sensitive to  po llu tion  and changes very 
m uch from  the clean lakes and w a te r
course, w ith  crusts of green algae and the 
few, in teresting freshw ater red algae, to 
the du ll b lue-green algae and diatom s of 
many European waters.

Disturbances of the ecosystem

A quatic  flo ra  has been threatened fo r 
many years. The num ber of lakes and 
waterlogged areas has been reduced, and 
the surface level of lakes and ponds is 
now nearly constant th rou gh ou t the year. 
This has proved necessary because the 
surround ing areas are used as farm lands, 
meadows and pasture. As a result, many 
of the species be longing to occasionally 
flooded shores are now very rare. The 
disappearance o f these plants can be ex
plained not on ly by a m ore o r less con 
stant water level, but also because of 
increasing eu troph ica tion  w h ich has 
changed shore vegetation from  a very 
specia lised type w ith  several species able 
to w ithstand flood ing  to a m ore luxurious 
s ing le  cu ltu re  of reeds. These have re
placed the fo rm er shore vegetation 
around many lakes. So what? m ost peo
ple ask. Is it just tha t a few  species of 
in terest only to  specia lists have disap
peared? No. It is more than that. It is a 
sign to  us all tha t part o f an ecosystem has 
changed m ore o r less irreversibly.

This happens not on ly to shore plants but 
to all the underwater vegetation in our 
lakes, when the load of nu trien ts to a lake 
rises above a certain level. When th is  hap
pens the phytop lankton takes over and 
the underw ater vegetation is covered w ith  
th ick  mats of sm all algae. These tw o fac
tors have destroyed the underwater veg
eta tion. This p ic tu re  is m ore o r less con 
stant in many European lakes. Fifty to  a 
hundred years ago, the lake bottom s were 
covered w ith  plants down to  a depth of 
4-6 metres, occasionally deeper, in a sys
tem in w h ich each species was grow ing at 
a special depth. When eu troph ica tion  in 
creased, the d iffe rent species tried to 
avoid being over-shadowed by plankton 
by g row ing closer to  the surface of the 
water. But at last the dense mats of blue- 
green algae w ou ld  k ill the last species and 
then the m ost in teresting fish, from  an 
ang le r’s po in t o f view, w ou ld  also d isap
pear. Not because of a few  plants d isap
pearing, of course, but because o f the 
change in the ecosystem w h ich  was s ig 
nalled by the changes in the plants.

Underwater vegetation and water 
quality

It is obvious from  the above that the 
h igher plants w ork  as m on ito rs m easuring 
the quality of w ater in the lake. By using 
these m onitors, it has been possib le to

see a more o r less identical change in all 
lakes w h ich have been affected by sew
age. It has even been possible, in a sing le 
lake in Denmark, to show that not on ly 
underw ater vegetation but also reed-beds 
along the shore were reduced by eu
troph ica tion . The name of the lake is Bas- 
trup  and it was studied as early as 1912. At 
that tim e, a map was drawn show ing the 
d is tribu tion  of the reeds, and the m ax
imum depth of water along the edge of the 
reed-bed was measured. In 1973 the same 
process was carried out, dem onstra ting 
tha t the area covered w ith  reeds was re
duced by 60%. The water depth at the 
edge o f the vegetation was reduced from  
1.7 to  1.1 metres. This reduction was c o r
related w ith  heavy po llu tion  of the lake.

Q uantitative changes in vegetation in 
lakes have been very d iff ic u lt to record 
until now. Usually the old map m aterial 
available is o f a very low standard, be
cause it was d iff ic u lt to  measure the size 
and coverage of the reed-beds. Today 
vegetation can be recorded fast and e ffi
ciently  by rem ote sensing on false co lou r 
film s. If possible, p ictures should be taken 
in stereopa irs1 on a scale o f 1:5 000 o r 
1:10 000. It would then be very easy in the 
fu tu re  to  com pare the new p ictures w ith  
the old ones and to record the d iffe r
ence^. If possib le th is m ethod should be 
used, together w ith  the earlie r m ore qua l
itative record ings o f species. It has 
already been used extensively in Sweden 
and Denmark, and we believe tha t w ith  
th is  type o f date recording it w ill be much 
easier in fu tu re  to  argue w ith  the dec is ion
makers.

Acidification

Until now we have dealt w ith  on ly one 
aspect of the human im pact on the 
ecosystem, eu troph ica tion . However, an
o ther serious problem  w h ich  in fluences 
the aquatic flo ra  is ac id ifica tion . This was 
recognised ten to  fifteen years ago, and 
lakes on a hard bed-rock are especially 
threatened. In hundreds o f lakes in Nor
way and Sweden, it has been possib le to 
show a decrease in pH o f 1 o r 2. The pH in 
some of the lakes is now dow n to  3.5-4. As 
a result, the vegetation dom inated by 
h igher plants such as Lobe lia  dortm anna  
and L itto re lla  un iflo ra  has changed to  one 
dom inated by water-mosses. Fish, es
pecia lly trou t, disappeared at the same 
tim e and the recreation value of the lakes 
decreased. A lso in Denmark, a decrease 
in pH has been shown in some o f the soft 
w a te r lakes. Annual p rec ip ita tion  on these 
lakes is on ly 60 cm. This shows how

1. This m ethod consists in taking tw o photographs of the  
same place sim ultaneously, but from  a slightly different 
angle. The tw o pictures projected together will result in a 
single three-dim ensional one.



L ig h t gives life serious the problem  w ith  acid rain is today 
and it m ust be expected to in fluence 
ecosystems o ther than aquatic ones in the 
near future.

Man —  another danger

The use of the lakes fo r  sw im m ing and 
water skiing w ill also harm the vegetation. 
Big stretches o f the reed-beds are cut 
down when people w ant easy access to 
the lake shore and when they w ant to 
m oor the ir m otor boats. Birds depending 
on extensive reed-beds disappear. Sw im 
mers also destroy the vegetation in the 
lakes m ost a ttractive fo r sw im m ing. These 
have low p roductiv ity  and very high water 
quality, w ithou t reeds along the shores. 
The bottom s are covered w ith  isoetids 
w hich are not able to  w ithstand tra ffic , 
even ligh t tra ffic . The plants are destroyed 
and vegetation-free areas result. E ither 
because of these changes in the vegeta

tion  or because of po llu tion  connected 
w ith  the use of the area as a recreation 
centre, the character o f the lake alters, 
w a te r quality  decreases and the phyto
plankton takes over.

European co-operation: a means 
to protect aquatic flora

On the Council of Europe’s list of rare and 
threatened plants, a num ber of water 
plants are m entioned. These w ill presum 
ably be pro tected later by the sign ing and 
ra tifica tion  o f the dra ft Convention on the 
Protection of W ild life. A no ther im portant 
in itia tive  was the European W ater Charter, 
because the best way of p ro tecting  under
w ater vegetation is to p ro tect the water 
where it grows. F inally the 1976-77 W et
lands Cam paign increased pub lic  aw are
ness of the im portance o f pro tecting  all 
k inds of wetlands. S. W.-A. and C. H. O.

The Council o f Europe wetlands 
campaign has contributed to a 
better understanding o f these 
problems 
(Photo G. Tenton)

When fields and pastures disappear, the forest returns (Photo Diersch ke)

Monotony!

Harm ut Dierschke  The grassland vegetation of
Central Europe witnesses to 
human activity

Grassland biom es (meadows, pastures 
and rough grass) are a fam ilia r s igh t in 
Central Europe and form  an irreplaceable 
com ponent of the variegated landscape 
tha t we have made. They bear w itness to 
the many changes that man has made in 
the natural plant cover and they often 
show us, in jux tapos ition , successive 
phases in ag ricu ltu ra l land use. Grass
land, w ith  its wealth of plants and plant 
com m unities, form s one o f the m ost im 
portant g row ing areas fo r  flo ra l and other 
vegetation.

The transfo rm ation  and rationa lisa tion of 
ag ricu ltu re  today are a grow ing threat to 
large stretches o f grassland, w h ich  are 
thus becom ing one o f the m ost urgent 
problem  areas in the conservation of 
nature and the countryside.

Grassland biomes, w ith  the ir abundance 
of grasses and herbs, were an unusual 
feature in the plant cover of Central

Europe in its natural state, w h ich  was p re
dom inantly  wooded. Grassland plants 
could not develop and survive fo r any 
length of tim e except in places where ex
trem e eco log ica l cond itions made w o o d 
land im possib le. Such cond itions were to 
be found m ainly along the sea coasts and 
in m ounta in  areas, but sm all isolated 
patches could also occur anywhere on the 
wet o r dry borders of w oodland. However, 
those biomes had little  in com m on w ith  
the grassland vegetation prevailing today, 
w h ich has gradually developed over the 
last tw o  o r three thousand years under the 
in fluence of man. First, large swathes 
were cleared th rough the w oods by forest 
pastures, fire  and fe lling, so tha t species 
requ iring  m uch ligh t were able to spread 
at the expense o f w oodland plants. S ince 
the M iddle Ages, large areas suitable fo r 
grasslands have been created th rough  
system atic clearance and drainage.

Most species o f plants already occurred in 
open forests, glades and natural grass
land, bu t the type and extent o f an thropo- 
zoogen ic in fluences and local cond itions 
determ ined the developm ent of com 
pletely new com binations of species 
suited to  cu ltiva tion  cycles, which fina lly  
led to  the grassland biom es that are so 
w idespread today. The types o f vegetation 
wh ich have emerged in less than a 
thousand years under pressure from  
m ow ing and grazing often react w ith  
much greater sensitiv ity to  the existing 
changeable environm enta l cond itions 
than the w oodland w h ich grew previously. 
W oodland associations, relatively sm all in 
num ber, have been replaced by a m u lti
p lic ity  of grassland biom es w hich are of 
great s ign ificance fo r sc ien tific  theory and 
practice in tha t they provide sensitive in 
d ica tors of a loca lity 's  potentia l, being 
o ften m uch m ore unstable than woods 
and like ly to change qu ick ly  if the land
scape is in terfe red with.

A lthough grassland has been constantly 
exposed to  change by man ever since it 
came in to  existence, fo r a long tim e the 
w ide range of soils, from  wet to  dry and 
from  rich to  poor, and the am p litude of 
s itua tions from  warm  to  cool, have p ro 
duced a variety o f g row ing cond itions  ba l
anced by a correspond ing ly large num ber 
of grassland biomes. The recent progres
sive e lim ina tion  of local differences, 
w h ich  in many cases has occurred on ly in 
the last twenty to  th irty  years, has p ro
duced an increasing standard isation and 
im poverishm ent of our grasslands. Never
theless, enough places s till remain where 
plant com m unities w h ich were form erly 
w idespread have survived. Today, how 
ever, many of these are threatened, as 
areas w h ich  are unproductive  or d iff ic u lt 
to w o rk  are afforested or neglected.

Intensive flo ris tic  and phyto-socio log ica l 
research in Central Europe, o ften related 
to  practica l problem s, has led to  a 
tho rough  know ledge of grassland vegeta
tion.
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Grassland vegetation in its 
different aspects

Phyto -socio log ica l subdivision and classi
fica tion  make it possible to  present the 
enorm ous variety in a clear synoptic form . 
B iomes can be classified accord ing to  the 
p rinc ipa l factors of the ir habita t and the 
extent o f human in fluence. The fo llow ing  
categories can be distinguished:

Extensively used rough grass and rough  
pasture

M ostly unfertilised low-yie ld grassland 
w ith  many d iffe ren t species, m own once 
or used fo r pasturage.

The quality of the soil a llow s us to d if
ferentiate:

•  Plant com m unities on g round  w hich is 
dry o r  in te rm itte n tly  d ry  w ith  a p o o r  
supp ly o f nu tritive  elements. They are 
m ainly found in low -ly ing and h illy  areas 
w ith  little  ra infa ll. There are also small 
patches in localised dry habitats. A w ide 
variety of species is found in many d if
ferent com binations, inc lud ing  predom i
nantly pasture land (especially fo r sheep) 
and in some places meadows w h ich  p ro
duce one crop o f litte r annually. In places 
w ith  extrem e cond itions there may also be 
some natural vegetation, m ostly unused.

—  Biomes on ground rich in bases (Fes- 
tuco-B rom etea ): s till frequen tly  found in 
sm all areas, they are m ostly unused today. 
There are c lim a tic  d iffe ren tia tions of 
biom es in to  sub -con tinen ta l (Festucetalia  
vallesiacae) and sub-A tlan tic-sub-M edi- 
terranean (B rom eta lia  erecti).

—  Biomes on ground poor in bases and 
often sandy ( Festucosedetalia): today 
they m ostly occu r in small, rare patches 
rem aining especia lly in low -ly ing  sandy 
areas.

•  P lant com m unities on g ro un d  p o o r in  
bases but w ith  a better water supply. 
These consist m ainly of extensive pas- 
ture land fo r cattle  and sheep but in some 
cases of meadows y ie ld ing one annual 
crop o f hay.

Matweed and rough grass (Nardetalia): 
they are often rich in species and som e
tim es spread over w ide areas at h igher

and found m ostly in the fo o th ills  of the 
Alps.

(The natural, little -used alp ine grasses, 
Caricetea curvu lae  and Seslerietea  w ill 
no t be discussed here.)

Besides extensively used rough grass and  
rough pasture, there are meadows fo r  
fodder and pastures w h ich are in tensively  
used and cu ltiva ted and h igh ly  p ro du c
tive, having from  average to  small num ber 
of species. From these com e tw o o r more 
crops o f hay o r intensive pasture, organ ic 
and m ineral fe rtilisers being employed. 
W idespread in Central Europe (grassland 
in the  narrow er sense), they are divided 
into:

•  Plant com m unities on g ro un d  which is 
m ois t o r  som ewhere between in te rm it
ten tly  m o is t and occasiona lly  wet. They 
include:

—  M oist m eadows w ith  m arsh-m arigold 
(Calthion), w h ich  are meadows yie ld ing 
tw o crops o f hay, w ith  dense, ta ll vegeta
tion  often com pris ing a large num ber of 
herbaceous species, w idespread and w ith  
m arked flo ris tic  d iffe rentia tion .

—  W ater m eadows w ith  m arsh-foxta il 
(Agropyro-rum icion)'. today decreasing 
rapidly, they consist o f grass and 
m eadows w ith  a large p ropo rtion  of low, 
creeping plants and are found in ho llows 
w h ich  are period ica lly  flooded o r on river 
banks in extensive lowlands.

In Europe, water 
meadows and 
flooded
woodlands have
almost
disappeared

altitudes w ith  su ffic ien t to  p len tifu l ra in
fa ll; found only in sm all depleted patches 
in low -ly ing  areas.

•  Plant com m unities on g ro un d  which is 
wet o r in te rm itte n tly  moist, consisting 
ch ie fly  o f m eadows p roducing one crop of 
litte r annually, but in some cases also 
natural, and often unused.

—  In th is  category, we can find  marshy 
meadows w ith  com m on sedge (Caricetea  
nigrae ): narrow  to  w ide range of species 
of short plants w ith  a high p ropo rtion  of 
“ ac id ”  grasses and som e natural unused 
grass and marshes. Relics of th is  type of 
vegetation are m ostly found only in small 
patches at all a ltitudes from  low land to 
high m ountain on wet ground, som etim es 
w ith  many springs and often m oorland.

—  Marshy m eadows w ith  tu fted  sedge 
(M agnocaric ion ): m ostly dense crops of 
tu fted sedge w ith  few  o ther species. For
m erly found in all low lands as meadows 
p roducing litter, today they are encoun
tered w ith  any frequency on ly in eastern 
Central Europe.

—  L itte r m eadows w ith  purp le-m oor 
grass (M olin ion ): m eadows w ith  a w ide 
variety o f ta ll, dense species, w ith  a high 
percentage o f late herbaceous plants 
wh ich are encouraged by m ow ing to 
wards the end of the grow ing season. This 
was fo rm erly  a w idespread fo rm  of 
m eadow in low lands w h ich  were m oist or 
in te rm itten tly  moist, but today it is rare

•  Plant com m unities on fresh so ils  w ith  a 
p le n tifu l water supp ly  th roughou t the 
year. They include:

—  Fresh m eadows w ith  false oat-grass 
(A rrhena therion ): very dense, ta ll vegeta
tion  in h igh ly productive  m eadows y ie ld 
ing tw o o r more crops of hay and found in 
low land and h ill areas. It is the m ost re
cent type occu rring  in Central Europe and 
now the m ost w idespread. A lthough w ith 
little  d iffe ren tia tion  o f biomes, it is how 
ever like ly to  present s ligh t flo ris tic  vari
ations caused by reg ional climate.

—  Fresh meadows w ith  ye llow  oat-grass 
(Polygono-Trise tion): These are meadows 
w ith  a w ide variety o f species grow ing to 
d iffe rent heights and yie ld ing m ostly only 
one crop of hay. They occu r in m ountain 
areas.

—  Intensive m eadows w ith  do g ’s ta il (Cy- 
nosurion): W idespread m ainly in low lands 
and h ill areas, they consist o f a small 
variety o f species, w ith  little  d iffe ren tia 
tion , o ften un iform  and greatly affected by 
being eaten and tram pled.

Extensively used m eadows and grass 
areas in coastal regions, w ith  go od  g ro w 
ing properties  produced by natural s ilt 
fe rtilisa tion .

—  Salt meadows w ith  th r ift (A rm erion - 
maritim ae): dense crops w ith  an average 
num ber of species, a large percentage of 
wh ich are ha loph ilic  plants, g row ing in

land in fron t of dykes where there is 
period ic sa lt-w ater flood ing . Formed 
th rough  m ow ing and grazing from  natural 
biom es free of woodlands, and today 
greatly reduced by the bu ild ing  of dykes.

Impoverishment and 
standardisation of grassland 
vegetation

As the lis t shows, grassland com m unities 
are varied and d iffe r from  place to place, 
bu t th is  heterogeneity is increasing ly 
threatened, especially in recent times. 
A lthough in the course o f many centuries 
man has created the prerequis ites fo r a 
very varied plant cover, un like  the natural 
landscape, now he is concerned w ith  
large-scale farm ing w ith  the greatest 
possib le e ffic iency. Many sm all pockets 
she ltering p lant com m unities w h ich  have 
been rare from  tim e im m em oria l are d is
appearing. The use of areas w h ich  cannot 
be farm ed in tensively is being abandoned.

For these reasons, many grassland plants 
today belong to  species w h ich  are 
threatened w ith  extinc tion  o r drastic de
cline. Of the 822 ferns and flow ering  
plants included in the Red Data Book, 
240, o r 29% belong to  the various grass
land com m unities, m ostly extensively 
used crops in extrem e habitats.

Decline and extinc tion  threaten not only 
ind iv idual species, but whole plant

biomes, as is fo rce fu lly  dem onstrated, fo r 
exam ple, by a study in the sandy Ems 
valley (Meisel and von Hübschm ann 1975) 
where, w ith in  barely tw enty years, eleven 
grassland com m unities com ple te ly d isap
peared from  a 50-hectare area w h ich  
underw ent consolida tion . A sm all section 
was replaced by pastures con ta in ing  a 
m eagre variety of species bu t the m ajor 
part by arable land. Only fo rty  ou t of 
a lm ost a hundred species o f grassland 
plants remained.

It is possib le to  lis t a large num ber of 
factors wh ich lead, or have led, to  the 
rapid im poverishm ent of ou r cultivated 
land. In m ost cases, plants ind ica ting  poor 
or m oist soil are giving way to fodder 
crops w ith  a high nutritive value, and one 
result o f th is  is a sh ift from  the dom inance 
of herbs to tha t of grass. Usually several of 
the fo llow ing  measures produce a com 
bined effect:

•  Transform ation o f com m unities co n 
ta in ing  a w ide variety o f species in to  
h igh ly  p roductive  grassland crops w ith  
few species, no rad ica l changes tak ing  
place in the habitat. This resu lt is obtained 
from :

—  the trans ition  from  extensive pasture 
to intensive pasture w ith  crop ro tation,

—  the substantia l use of m ineral fe r
tilisers,
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—  the changeover from  pure grazing 
pastures to  a com bination  of m ow ing and 
grazing,

—  the conversion from  meadows p ro 
ducing one o r tw o crops of hay annually 
to meadows w h ich  are mowed several 
times,

—  the rep lacem ent o f m ulti-species by 
new crops w ith  a sm all num ber of rapid ly 
g row ing h igh-grade green foods w h ich 
are often p loughed up and replanted at 
short intervals, in som e cases alte rnating 
w ith  arable crops,

—  the change from  hay-m aking to  silage 
w ith  early firs t m ow ing,

—  the use o f m odern m achinery (crops 
mown close to the ground),

—  the am algam ation of small p lots to 
form  large usable areas.

•  The rep lacem ent o f com m unities con 
ta in ing a large num ber o f species in m oist 
to wet g ro un d  by m ore p roductive  crops  
w ith few er species  a fte r soil im provem ent 
plays a great part in the m od ifica tion  of 
grassland vegetation. This change con 
sists of:

—  regulation o f watercourses and insta l
lation o f new dra inage systems,

—  bu ild ing  o f high dykes to prevent 
flood ing,

—  new cu ltiva tion  o f m oorland areas pre
viously used on ly extensively.

•  The com ple te destruction  o f grassland  
vegetation. This com es from  the conver
sion of m oist grassland in to  arable land, 
a fte r deep p lough ing and thorough d ra in 
age, o r from  the conversion of fresh 
m eadows and pastures in to  arable land, 
w ith  the add ition  of o ther factors such as:

—  top -so iling  o f m oist areas,

—  afforesta tion o f grassland areas, 
m ostly w ith  spruce, pine, poplar o r alder,

—  extension o r establishm ent of housing 
areas, industria l sites, com m unica tion  
routes, rubbish tips, etc.

•  The abandonm ent o f prev ious grass
land farm ing in m arg ina l areas, sm all re
s idua l pockets o r  rem ote m ounta in  areas, 
som etim es accom panied by m ig ra tion  of 
the rural popu la tion  o r the ir em ploym ent 
in o ther occupations. This abandonm ent 
exp la ins too the disappearance of grass
land vegetation.

Over a long period o f tim e, the abandon
ment of hay meadows and pastureland 
leads to a reversion to  w oodland. The 
m anner and speed o f change in fa llow  
land depend m ainly on local conditions, 
the structure , the com b ina tion  of species 
and previous use. In general, the plant 
popu lation changes its s tructure  in the 
firs t few  years, as pa rticu la rly  v igorous 
species becom e dom inant. The num ber of 
species is usually reduced at the expense 
o f the sm aller plants.

A d is tinc tion  may be drawn between the 
fo llow ing  patterns o f developm ent:

1. Fallow land in m oist and wet loca lities 
changes to give a sm aller num ber of 
species of ta ll herbaceous plants and 
grasses peculiar to  meadows, wh ich, a fter 
a few years, fo rm  stable populations. 
Dense grow th and abundant production  
of litte r prevent the appearance of woody 
plants.

2. Fallow land changes w ith  the im m i
gra tion o f ruderal plants, often n itroph i- 
lous, not found in meadows. In some 
cases the result is extrem ely stable, w ith  
tall p lant form ations, com bined w ith  a 
very slow  in filtra tio n  o f w oody plants.

3. Fallow land changes, w ith  the im m i
gra tion and spread o f woody plants, to 
form  a grass and bush m osaic in w h ich 
the grassland gradually decreases.

4. Fallow land changes w ith  the decline 
o f v igorous species when areas w h ich  are 
naturally poor are no longer fertilised. The 
spread of plants ind ica ting  poor soil can 
lead, at least fo r a while , to an increase in 
the num ber o f species.

Farmers as stewards of the 
landscape

The delicate balance of grassland biomes 
is easily upset by local changes, w ith  the 
result tha t the popu la tion  is rap id ly trans
form ed. In many cases, it is the plants that 
are m ost valuable from  the flo ris tic  po in t 
o f view w h ich  disappear first, being sensi
tive ind ica tors. Nevertheless, some iso
lated positive trends are to  be observed in 
fa llow  land. A fu rthe r exam ple o f th is  is 
furn ished by observations of sem i-dry 
grassland (Künkele, 1977), w h ich indica te 
tha t orch ids  spread in areas w h ich  are no 
longer used.

The present trends tow ards an increase in 
ag ricu ltu ra l p roduction  cannot of course 
be halted, but th is  does not rule ou t pre
serving small areas in every cultivated 
landscape fo r less intensive use and fo r 
service as refuges fo r rare plants and 
plant com m unities and the associated 
fauna. The m u ltip lic ity  of species which 
could be conserved in some such areas 
would not on ly im prove the regenerative 
power o f a landscape but w ou ld  increase 
its human recreational value. In all land
scape planning, and land conso lida tion  in 
particular, care m ust be taken to  provide a

su ffic ien t num ber of such refuge areas of 
an adequate size. In many cases it is not 
enough to leave such patches to the ir own 
natural developm ent. Steps m ust be taken 
to  ensure tha t grasslands con tinue to  be 
used in the ir accustom ed manner. When 
the measures are applied, therefore, cer
ta in parts of the landscape should be set 
aside and com plete laying fa llow  avoided.

The conservation of a varied cultivated 
landscape is in many cases a financia l 
problem . In tim es of ag ricu ltu ra l over
p roduction  and increasing unem ploy
ment, it seems appropria te  to ask w hether 
some of the large ag ricu ltu ra l subsidies 
and some o f the cost of m ajor im prove
m ent pro jects would not be better spent if 
spec ific  assistance were given to farm ers 
in suitable areas who are prepared to use 
the ir land in the trad itiona l way. This 
means that more funds should be made 
available fo r farm ers as stewards of the 
landscape. Such plans m ust be adapted 
to  phyto-soc io log ica l and eco log ica l con 
d itions  and can there fore be worked out 
on ly w ith the advice and under the 
supervision of experts.

In many regions it is indeed rather late, 
but not too late, to  d irect the developm ent 
of our cultivated landscape in to reason
able channels. This requires the co-ope r
ation o f scientists, technic ians and p o lit i
cians, supported by a pub lic  w ith  a g row 
ing awareness of the environm ent. There 
are many signs of a positive trend in that 
d irec tion . H. D.

(Photo Ch. Michel -  Explorer)

Trends in legislation
Patricia B ugnot

The different methods of 
protection

The need to use legal instrum ents to p ro 
tect flo ra  made itse lf fe lt at a very early 
stage. Thus, at the end o f the 19th cen
tury, co llec tion  o f the edelweiss was p ro 
h ib ited in Salzburg, Austria.

Since tha t time, the damage in flic ted  on 
the plant w orld  has steadily increased. 
Three contem porary phenom ena share 
much responsib ility  fo r  th is  state of af
fairs. The developm ent of mass tourism  
has opened up an ever-increasing 
num ber of previously inaccessible sites 
and thus con tribu ted to the ir destruction. 
The urban exp losion and, in addition, the 
developm ent of rural housing and the 
boom in second homes have encroached 
dangerously on areas previously unex
posed to such onslaughts. Lastly, the 
grow ing requirem ents o f the trade in w ild 
flow ers and plants have made it hard fo r 
certain species to survive.

Some states realised early on tha t it was 
necessary to  enact leg is la tion fo r the p ro 
tection of threatened species. This is true 
of the Austrian provinces and indeed of 
Iceland w h ich, as long ago as 1956, 
passed a Nature Conservation Act. O ther 
countries fo llow ed in the 1960s, but real 
awareness at both national and in te r
national level may be said to have dawned

only in the 1970s, when various in itia tives 
were taken w ith  regard to the law.

W hat are the instrum ents o f th is  new p ro 
tec tion  po licy? This is the question to 
w h ich  the fo llow ing  paragraphs w ill a t
tem pt to  supply some sort o f answer.

At national level

We should begin by po in ting  out that 
rules fo r the pro tection  o f the flo ra  are 
enacted at very many d iffe ren t levels.

In many cases the s tructure  of a state 
accoun ts fo r  regulations of th is  kind be
ing made at decentra lised level. In Ger
many and Austria, p ro tection  of the flo ra  
and vegetation is the responsib ility  o f the 
Länder and provinces respectively. Italy 
has no national legis lation fo r the pro tec
tion  of w ild  p lant species (no r indeed have 
many o ther countries) except fo r legis la
tion  regulating the co llec tion  of tru ffles  
and plants of m edicinal value. Nonethe
less, p ro tection  is provided locally by the 
regions, w h ich  are relatively autonom ous.

Another frequent exp lanation of the frag 
m entary nature of the regulations is the 
great variety of habitat to be found in Italy 
and elsewhere, so tha t it w ou ld  be too 
com plica ted and vast a task to attem pt to 
provide detailed p ro tection  at national 
level geared to all local conditions. Regu
la tions are there fore made by the region,

the canton o r even the m unicipa lity. 

O ccasionally several levels o f p ro tection  
overlap. Such is the case in Sw itzerland 
and the Federal Republic of Germany 
where federal legis lation on nature con 
servation exists alongside the regulations 
issued by the cantons and Länder.

Sim ilarly, a num ber o f d iffe ren t bodies are 
em powered to  enact the leg is la tion ac
cord ing pro tection . Usually, it is the 
parliam ent w h ich is com petent, and is in 
deed the source of num erous nature 
conservation acts being adopted in an 
increasing num ber of countries.

However, provis ions on nature conser
vation are som etim es to be found in other, 
more general legislation, such as the Irish 
Local G overnm ent (P lanning and De
velopm ent) Act, 1965.

There is, nevertheless, a g row ing trend 
towards spec ific  legislative activ ity on the 
subject, as is borne out by the increasing 
num ber o f m in istries o f the environm ent 
and o ther m in istries concerned w ith  the 
quality o f life included in the s tructure  of 
governm ents.
Furtherm ore, a num ber o f m ixed bodies, 
such as the Nature Conservation C ouncils 
in Iceland and Great B rita in, have fa irly  
extensive sta tutory powers in th is  respect, 
being able to decide what p ro tection  is to 
be accorded to a pa rticu la r threatened 
species.



At international level

A ttention  m ust be drawn firs t and fo re 
m ost to the research carried ou t in 1973 at 
the request o f the C ouncil o f Europe’s 
European Com m ittee fo r the Conser
vation of Nature and Natural Resources, 
by the Threatened Plants Com m ittee of 
the International Union fo r the Conserva
tion  of Nature. The research involved 
draw ing up a L is t o f rare, threatened and  
endem ic p lan ts  in Europe, w h ich provides 
an exce llent reference docum ent fo r 
botanists and o ther scientists, but could 
also be used as a basis fo r the preparation 
o f legal instrum ents fo r conservation. 
W ith th is  in m ind, the Com m ittee o f M in is 
ters of the C ouncil o f Europe adopted 
Resolution (77) 6 on the conservation of 
rare and threatened plants in Europe 
w h ich  refers to  Resolutions No. 2 of the 
European M in isteria l Conferences on 
the Environm ent in Vienna, 1973, and 
Bruxelles, 1976.

The reso lu tion notes the legal instrum ents 
capable o f p rov id ing  Europe's threatened 
flo ra  and p lan t life  w ith  e ffective pro tec
tion  and recom m ends, among others, tha t 
governm ents:

“ —  ensure adequate legal p ro tection  fo r 
all plants iden tified  as endangered . . .  ;

—  provide m in im um  legal p ro tection  fo r 
all plants against depredations not yet 
covered by law . . . ;

—  establish nature reserves and desig
nate areas in w h ich  vegetation and flo ra  
are pro tected by law . . .  ;

—  incorpora te  safeguards in fu ture  p lan
ning strateg ies to  pro tect all species on 
the list, as the m ajor threat to many plants 
is created by chang ing patterns o f land 
use;

—  ra t ify . . .  the Convention on In ter
national Trade in Endangered Species of 
W ild Fauna and Flora, opened fo r s igna
ture in W ashington on 3 March 1973.”

(In Europe, on ly F inland, the German 
Dem ocratic Republic, the Federal Repub
lic  o f Germany, Norway, Sw itzerland and 
the United K ingdom  had ratified the con 
vention in 1977.)

Partial or full protection

How fa r can the m em ber states be said to 
be im plem enting these recom m en
dations? In o ther words, w hat legal 
measures are being em ployed by the 
states to  p ro tect the threatened flora?

The m ost d irec t form  o f p ro tection  con 
sists of m aking specific  provis ion in law 
fo r  the threatened plant o r plants, by 
establishing a set o f rules tha t are m ore o r 
less b ind ing, depend ing on the degree of 
p ro tection  required.

There are tw o types of p ro tection :

—  the m ost severely threatened species, 
usually those about to become extinct,
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w ill be given “ abso lu te”  o r “ fu ll”  pro tec
tion ;

—  species w h ich  are threatened in the 
longer term  w ill be given “ pa rtia l”  or 
“ re lative”  pro tection .

If a p lant belongs to  the firs t category, it 
may not be removed e ither in part o r in 
whole. Both the parts be low  ground (roots 
and root stock) and the parts above 
ground (branches, flowers, leaves, stalk, 
fru it, etc.) are protected. Not on ly is it 
fo rb idden to destroy any of these parts 
but also to transp lant the species, tha t is 
remove it from  its natural habitat. In th is 
case, the p lant is the re fore  pro tected from  
damage to  any part o f it.

The second type of pro tection , the so- 
called “ pa rtia l”  p ro tection , covers only 
the parts below ground w h ich  ensure that 
the p lant w ill survive and con tinue to 
propagate even if the parts above ground 
are collected.

It is nonetheless clear that, though such 
co llec tion  may be perm itted, it m ust be 
kept w ith in  certain lim its. Intensive, let 
alone excessive co llec tion  would also 
have a destructive effect on the species 
concerned in the longer o r m edium  term.

Restrictions on co llec tion  o f above
ground parts vary enorm ously from  one 
coun try  to another; co llec tio n  may be 
sub ject to p rio r au thorisation , o r re
stric ted  in term s of quantity. For example, 
co llec tion  of a certain num ber of flow ers 
o f a species may be perm itted, or o f a 
certa in  num ber of “ flow ering  sp ikes" or 
o f " f lo w e r bearing stem s”  o r “ as many 
flow e r bearing stems as may be held in 
the hand” . Then there is the restric tion  
w h ich  refers to a “ bunch . . .  the to ta l size 
o f w h ich  m ust not exceed 2 cm in d ia 
m eter” , and plants w h ich may be cut p ro 
vided that at least two leaves are left w ith  
the undisturbed basal part o f the plant.

It should be noted tha t the ow ner of the 
land on w h ich the pro tected plants grow  
is not always subject to  these restrictions 
(in Italy and the United K ingdom , fo r ex
am ple); furtherm ore, exceptions may be 
made “ in the interests o f sc ience” .

These two types of p ro tection  may be ac
com panied by additiona l regulations on 
the m arketing of plants w h ich  m ight be 
proh ib ited . Such a ban is superfluous in 
respect of plants w h ich en joy to ta l pro tec
tion ; un justified  possession of these may, 
however, be forbidden.

In the case o f plants accorded relative 
pro tection , however, there cou ld also be a 
ban on offering them  fo r sale, buying or 
peddling them, co llec tion  being then per
m itted on ly fo r personal use. By way of 
exception, threatened plants may be used 
fo r com m ercia l purposes if they have 
orig inated from  propagated stock in a 
nursery or garden (Netherlands) o r cer
tified  cultivated stock (Italy), in w h ich case 
a certifica te  of o rig in  is required.

All these measures, then, are designed to 
pro tect threatened species, tha t is species 
entered on a special lis t accord ing to 
country or regions and sites w ith in  states.

The need for overall protection

Protection may often com e too  late, how 
ever, o r be too  fragm entary. The ideal 
w ou ld  be not to have any threatened 
species, in o ther words, to  put a stop to all 
phenom ena which destroy the flora, w ha t
ever the ir source.

In the firs t instance, the m ost extreme, but 
at the same tim e s im plest so lu tion , in 
theory at least, w ould be to  pro tect the 
w hole of the flora, both species tha t are 
threatened and w ild  species w h ich  propa
gate abundantly.

In Great B rita in, w ild  flow ers are deemed 
to be long to  the ow ner of the land on 
w h ich  they grow, so tha t to remove them  
comes w ith in  the provis ions of the Theft

(Photo Ministry of Agriculture, France) 
From indifference. . .

Act, is tan tam oun t to  the ft and hence pun
ishable as such. But the aim here is the 
p ro tection  o f private property ra ther than 
the p ro tection  of the flo ra  in general. In 
the Federal Republic of Germany, the 
Länder have produced leg is la tion de
signed to  ensure the p ro tection  of w ild 
plants, persons in fring ing  it being liable to 
a fine  of not m ore than DM 1 000. Two of 
the Italian provinces (Bolzano and Trento) 
pro tect all herbaceous and shrubby 
species w h ich  grow  naturally.

Protection of the biotope and the 
establishment of parks and nature 
reserves

A m uch more usual form  of pro tection , 
and one that w ou ld  seem to  be favoured 
by both pub lic  and legislature, involves 
the establishm ent o f protected sites, re
serves and natural parks. Initia lly, pro tec
tion  o f a species was ensured w ith in  ex is t
ing geographica l and adm in istra tive areas 
(m unicipa lity, province, canton, region, 
etc.). The reason fo r th is  may be pro tec
tion  of one o r m ore threatened species 
occu rring  w ith  pa rticu la r frequency in the 
location concerned, w h ich  may extend 
over a greater o r lesser area. P rotection 
may thus be accorded to  one indiv idual 
tree o f special in terest o r to  a w hole site 
(fo r example, a valley, river banks, etc.) or 
it may take in a reserve o r park.

Increasingly, however, in these tw o latter 
cases (park o r reserve) the aim is more 
than ju s t p ro tection  of one o r more 
selected species w h ich  are deemed to  be 
threatened. These species are in need of 
som eth ing m ore than haphazard pro tec
tion, and must be able to develop in a 
general environm ent suited to  them.

It has acco rd ing ly  become apparent that 
the biotope, the natural environm ent of 
the p lant in question, needs to  be p ro 
tected, thus inc lud ing  the whole of the 
site. In Finland, leg is la tion on nature con
servation d is tingu ishes between “ general 
nature reserves”  in wh ich all natural 
phenom ena are pro tected and to  wh ich 
the pub lic  has lim ited access, as they are 
there prim arily  fo r sc ien tific  research, and 
“ special nature reserves”  in w h ich  p ro
tection  is accorded to a num ber of 
selected species.
The next step was to  try  to conserve the 
whole site o r region, tha t is the flo ra  and 
plant life and also fauna, landscapes and 
geolog ica l fo rm ations . . . no r is man h im 
self excluded from  th is  type of pro tection . 
Reserves have also been set up w h ich 
em brace the habita t and local crafts, as in 
the case of the Parc N ature l Régiona l des 
Vosges du Nord  in France, w h ich  com 
bines ninety-three m un ic ipa lities in a jo in t 
association fo r m anagem ent of the com 
mon heritage.

In Denmark, the 1969 Nature Act extends 
the scope of “ pro tected areas” , since they 
are in tended both to conserve nature and

to  provide the pub lic  w ith  natural and 
recreational areas, in an attem pt to  foster 
harm ony between man and his natural 
environm ent.

Protection but also prevention

It soon becom es clear, however, tha t es
tab lish ing parks and reserves m ust not be 
the on ly measure to  pro tect the flora. In 
the firs t place, it is not always easy to  set 
up and manage these parks in practice; 
and, furtherm ore, though the estab lish
m ent of pro tected areas where man is 
adm itted on ly as a v is ito r is in itself desir
able, it is also necessary to  pro tect the 
flo ra  and nature wherever man carries out 
his da ily activities, in areas where the 
th rea t o f destruction  is at its greatest. It is 
th rough  agricu lture, industria lisa tion  and 
urban isation tha t man causes the greatest 
damage to  the flo ra  and these there fore 
are the areas in w h ich  leg is la tion is re
quired.

As yet very few  countries have considered 
it necessary to  undertake pre lim inary 
studies on the im pact o f the processes 
involved in urbanisation.

In Ireland, land-owners and the relevant 
m in istries may conclude an agreem ent 
whereby use o f the land shall not be d e tri
mental to  nature o r to the task of p ro te c t
ing it. The p lanning au thorities  are con 
sulted before any measure fo r the pro tec
tion  o f a threatened area is enacted.

Danish leg is la tion makes it possible to  
ban the use of all land w h ich  m ight run 
coun te r to  ex is ting plans fo r  nature con 
servation.

It is Swedish and above all French legis
la tion w h ich  provide fo r p ro tection  of the 
environm ent in the face of any changes in 
land use.
In France the 10 July 1976 A ct states tha t 
developm ent w ork  and pro jects under
taken by a pub lic  au thority  o r requiring 
au thorisa tion  o r approval and docum ents 
re lating to  tow n planning m ust respect 
the environm ent; studies made before 
w ork  is begun on a developm ent o r con
struction  pro ject, wh ich, because of its 
size or effect on the natural environm ent, 
may damage the latter, m ust include an 
im pact study so tha t an assessment can 
be made o f its likely consequences.

M un ic ipa lities  also buy up land w h ich  is 
then designated a land reserve not ava il
able fo r developm ent.

The above w ould appear to  be effective 
m ethods o f p ro tecting  the flo ra  generally 
in those areas where it is m ost severely 
threatened. Parks and reserves con tinue 
to  provide the best means of p ro tecting  a 
threatened species by conserving the 
b io tope and prom oting sc ien tific  re
search. It is equally im portan t tha t p ro 
tected areas be established to  act as 
“ open-a ir m useum s” , places where man 
can relax and enjoy his leisure.

However, these d iffe rent means, such as 
im pact studies, are an attem pt to  com bat 
the harm fu l effects o f industria lisa tion  
and urbanisation, w h ile the parks c o n trib 
ute above all to  lim iting  the am ount of 
damage caused by tourism .

Problems of application

It rem ains to be seen w hether all these 
m ethods w ill prove effective in practice; it 
is not enough to  enact a regulation, how 
ever b ind ing, w ith ou t the means to ensure 
tha t it is observed. W ith the exception of 
the leg is la tion on tow n planning and c o n 
s truc tion  w h ich can be enforced by w ith 
ho ld ing  bu ild ing  perm its, it is s till d iff ic u lt 
to apply a law pro tecting a threatened 
species or to  penalise in fringem ents e f
fectively.

Banning the trade in certa in species may 
occasion con tro ls  and penalties, but not 
all threatened species are perforce com 
m ercia lly exp lo ited. Moreover, it is not 
easy to  punish those w ho co llec t o r de
stroy flowers, fo r even if a system of fines 
is provided, it is d iff ic u lt to  catch o f
fenders in the act, and in som e cases the 
ban is not coupled w ith  any sanction.

It is there fore vital tha t people be edu
cated and in form ed about nature conser
vation.

Indeed, it is fu tile  to draw  up a lis t of 
threatened plants, unless the pub lic  at 
large realises tha t p ro tection  exists and is 
taught to  recognise the pro tected species.

Education in th is  con text should there fore 
stress tw o essential points:
—  the im portance of pub lic is ing  the 
leg is la tion govern ing the p ro tection  of the 
flo ra  and the iden tity  of the threatened 
species;
—  the pub lic  sp irit w h ich  m ust com pen
sate fo r  the shortcom ings o f leg is la tion 
abound ing in good in tentions but s till 
s trugg ling  to  assert itself. P. B.



The traditional role o f botanical 
gardens is to pro tect species and 

educate the public  
(Photo Geneva Botanical Gardens, 

Geneva)

A twofold task: protection and 
information
Botanical parks and gardens are o f im 
mense value, no t on ly fo r sc ien tific  and 
educational reasons, but also fo r the ir 
role in the conservation and p ro tection  of 
rare, endem ic o r threatened species.

P articu la rly valuable are those botanical 
parks and gardens located in regions 
where the species in question exist in the 
w ild , and it is desirable fo r such speci
mens to be presented to the pub lic  w ith  
notices exp la in ing  the ir sc ien tific  im p ort
ance and the reasons fo r accord ing them  
com plete pro tection . In th is  way, v isitors 
can be made aware of the problem  and 
taught to  respect the plants they find  d u r
ing the ir ram bles in the neighbourhood; 
in th is  way gardens and parks w ill not on ly 
provide m aterial fo r sc ien tific  research 
w ithou t im poverish ing the natural 
environm ent; they w ill also help to  remove 
one of the dangers to  w h ich  the protected

species are subject, namely the danger of 
being picked by tou ris ts  who are ill- in 
form ed and there fore insensitive; they w ill 
help to  substitu te  in te lligen t tourism  fo r 
casual tourism .
Ecolog ical education w ill thus be 
achieved from  tw o angles: know ledge of 
the reasons fo r pro tection , and recog
n ition  o f “ sc ie n tific ”  tourism .
Num erous botanical gardens attached to 
universities o r sc ien tific  and cu ltu ra l in 
s titu tions be longing to  local au thorities o r 
private organ isations are already de
signed fo r the conservation o f rare, en
dem ic o r threatened species so tha t they 
can be used fo r sc ien tific  research, w h ile 
perform ing an im portan t educational 
function . Ideally, however, in add ition  to 
the species itself, it should be possible to 
show its habitat, o r at least a sample of its 
habita t if it covers too  w ide a geograph i
cal area; it is fo r th is  reason tha t habitat 
portions are a rtific ia lly  reconstitu ted in 
botanical gardens situated some distance

from  the places where the species in 
question orig inate.

This techn ique is undoubted ly he lpfu l in 
all respects, but it w ou ld  be even more 
effective and in teresting to  develop those 
gardens w hich are already, as I have said, 
close to  the natural environm ents them 
selves, to  create new gardens in care fu lly 
chosen places, to provide them  w ith  s ign
posted footpaths, exp lanatory notices, 
p ro tective systems, etc. so tha t they can 
fu lf il the ir educational fun c tion  properly 
w ith ou t any harm whatsoever being done 
to  natural life.

In add ition  to  trad itiona l botan ica l gar
dens, therefore, ins titu tions of a new type 
should be created.

A new formula: garden-reserves

The problem  was studied in depth at an 
in form al m eeting w h ich took place from  
16 to  19 O ctober 1977 at Nevegal, near

Why an 
wherefore 
of botanical 
gardens Ruggiero Tomaselli

Belluno, not fa r from  the alp ine botanical 
garden o f the Belluno Pre-Alps. This gar
den is the property o f the Departm ent of 
Italian State Forests and has already been 
converted in to  a garden-reserve. The 
m eeting, w h ich  was arranged, under the 
auspices o f the C ouncil o f Europe, by the 
D irectorate General o f M ountain and 
Forest Econom y o f the Italian M in istry of 
A gricu ltu re  and Forestry, and the Uni
versity of Pavia, concentra ted particu la rly  
on the s itua tion  of m ountain regions, 
especially alp ine regions, where there are 
found num erous endem ic and threatened 
species to  w h ich  in itia tives o f th is  kind 
could well give priority . Clearly, the argu
ments put forw ard by the botanists on th is 
occasion are applicab le to any other 
geographica l reg ion o r natural habitat. 
A fte r tak ing note of the activ ities and rec
om m endations of the Council of Europe 
(in pa rticu la r R esolution (76) 17 o f the 
Com m ittee o f M in isters on the European 
netw ork o f b iogenetic  reserves), the Euro

pean Charters on soil, w a te r and m oun
ta in  regions, and the Charter on forests 
prepared by the “ E uro foresta”  o rgan is
ation, and all docum ents re lating to flo ra  
and fauna published by the European 
C om m ittee fo r the Conservation of Nature 
and Natural Resources, the partic ipants 
agreed tha t these special botanical gar
dens would be called “ garden-reserves” ; 
the ir scope was defined, and guidelines 
established fo r the ir cons titu tion  and 
management. The proceedings of the 
m eeting were recorded as fo llow s in the 
fina l report:

“ Pream ble

The various activ ities the alp ine gardens 
in existence so fa r are m ainly concerned 
w ith :

—  com p iling  local o r regional taxa;
—  co llec ting  species from  various o r i
gins, European o r extra-European;
—  co llec tions  relevant to  regional 
biocenoses ;

—  specia lised co llec tions relating to 
m edicina l plants, o r to  those o f industria l 
or econom ic interest.

The organ isation and c lassifica tion  of 
such co llec tions may be system atical, 
geograph ica l o r eco log ica l, o r may be 
used fo r dem onstra tion purposes.

The proposal is tha t a specia l s truc tu re  
should be developed w ith in  the European 
ne tw ork of b iogenetic  reserves, namely 
a lp ine garden-reserves.

D efin ition

Apart from  trad itiona l alp ine gardens, the 
a lp ine garden-reserves are special H o rti 
bo tan ic i fo r ensuring the cu ltiva tion  and 
conservation o f plants and com ponents of 
phytocenoses liv ing in undisturbed eco 
log ica l cond itions in the upper m oun
tains. These cond itions are to  be con 
sidered e ither in a ltitude (i.e. m ounta in 
ranges such as the Alps or the Pyrenees) 
or in la titude (e.g. Scandinavia, Iceland).

Objectives

The ob jectives should conform  to Resol
u tion (76) 17 on a European netw ork of 
b iogenetic  reserves.

In particu lar, the objectives should be:

the p ro tection  o f biocenoses and the con 
servation o f the ir diversity, thus ensuring 
eco log ica l equ ilib rium ;

the m aintenance o f spec ific  en tities or 
threatened b ioceno tic  units;

the harvesting, cu ltivation and p ropa
gation o f the o ther taxa in the region 
where the garden is situated;

if necessary, the ré in troduction  of re
gional species w h ich  have disappeared 
locally.

O ther ob jectives are also to be prom oted:

—  sc ien tific  research,
—  developm ent of sc ie n tific  tourism  and 
m eeting requirem ents,
—  the d idactic  function,
—  the pedagogica l function .

G uidelines on cons titu tion  and m anage
m ent

The planning, adm in is tra tion and m an
agem ent of alpine garden-reserves must 
be entrusted to sc ien tifica lly  com petent 
ins titu tions o r foundations.

The garden-reserves m ust represent as 
varied as possib le a natural area in the 
reg ion concerned.

The area should be defined so as to  in 
c lude a sample o f typ ica l biocenoses of 
each reg ion in w h ich  the garden-reserves 
are situated, or correspond to a specific  
eco log ica l entity. It should include a spe
cia l enclosure where reg ional species 
may be cultivated and propagated.

As fa r as possible, the garden-reserve 
should be surrounded by a p ro tecting  
area in w h ich human activ ity m ust be



com patib le  w ith  the conservation of the 
species in the garden-reserve.

Special measures and means m ust be en
visaged so as to guarantee the perpetu ity 
of the alp ine garden-reserves as is the 
case o f trad itiona l alpine gardens. 
Furtherm ore, m anagem ent must com ply 
w ith  P rinc ip le  No. 6 o f Resolution (76) 17 
of the Council of Europe and w ith  the 
objectives m entioned above.”

The garden-reserves cou ld be arranged 
d iffe ren tly  accord ing to the ir location: for

Where the habitat cannot be 
protected, the garden-reserve 
comes into its own (Gladiolus 
palustris) (Photo P. Sigwalt)

exam ple, those on the edges o f national 
parks and m ajor nature reserves could 
each include a sector fo r harvesting the 
pa rk ’s species, w h ich w ou ld  be presented 
in beds in the trad itiona l manner, coupled 
w ith  a sector in which the m ost im portan t 
species w ould be w ho lly  in the ir charac
te ris tic  environm ent, tha t is to say in as
socia tion w ith  the plants tha t accom pany 
them  in the w ild : in o ther sizeable areas, 
possib ly some distance from  the parks or 
nature reserves, the species of a whole, 
un ified eco log ica l habita t w ou ld  be as
sembled, such as a range o f m ountains, a 
series of peat bogs, heathlands, etc. 
Ideally, garden-reserves should be a r
ranged in easily accessib le locations and 
com prise some of the natural associa
tions o f the zone which develop in varied 
habitats (fo r example, escarpm ents, pas
tures, copses); but they w ou ld  be side-by- 
side, m aking it easier to organise planned 
vis its w ith  one-way tra ils  and relevant 
sc ien tific  explanations.

It m ust not be fo rgo tten  tha t a ban on 
p ick ing  the protected species could be 
detrim enta l to  ancient local customs, 
especia lly w ith  regard to the ir use as 
pharm aceutica ls, foodstu ffs , cosm etics, 
etc.

The garden-reserve cou ld there fore be 
com bined w ith  an experim ental g row ing 
and p roduction  area fo r these species, so 
as to  reconcile respect fo r  the natural 
environm ent w ith  the necessary u tilis 
a tion o f the plants. P lantations of w o rm 
wood, A rnica m ontana, Gentiana lutea, 
etc. could possib ly serve as examples.

R. T.

Contributors to this issue

Mr S. M. W alters 
D irec tor o f Botan ic  Gardens 
1 Brookside
GB -  C am bridge CB2 AJF

Mr Pierre Broussalis 
7 A, T hukyd idou  Str.
GR -  Athènes 118

Professor Dr V. W esthoff 
Botan isch Laboratorium  
Tournoo ive ld  
NL -  N ijm egen

Professor Roland C arbiener 
Faculté de pharm acie 
3, rue d 'A rgonne,
F -  67000 S trasbourg

Professor Jean-M arie Gehu
Labora to ire  de botan ique systém atique
et éco log ique
Faculté de pharm acie
Rue Laguesse
F -  59045 L ille  Cedex

Mr E itho r E inarsson 
D irector
Museum o f Natural H istory 
P. O. Box 5320 
ISL -  Reykjavik

Professor Hans Pitschm ann 
Ins titu t fü r botan ische System atik und 
G eobotan ik der 
U niversität Innsbruck 
Innrein 51
A -  6020 Innsbruck

Mr Claus Helweg Ovesen
National Agency fo r the P ro tection  of
Nature, M onum ents and Sites
M in is try  o f the E nvironm ent
13, Am aliegade
DK -  1256 C openhagen K

Mr S. W ium -Andersen 
University o f Copenhagen 
Freshwater B io log ica l Laboratory 
51, Helsingorsgade 
DK -  3400 H illerod

Professor Dr Harm ut D ierschke 
System atisch-G eobotaniSches Ins titu t der 
U niversität G öttingen 
Untere Karspüle Nr. 2 
D -  G ottingen 3400

Miss Patricia  Bugnot 
European In fo rm ation  Centre 
fo r  Nature Conservation 
C ounc il o f Europe 
B. P. 431
F -  67006 S trasbourg Cedex

Professor Dr Jean-Jacques Symoens 
69, rue Saint Quentin,
B -  1040 Bruxelles

Professor Ruggiero Tom aselli 
D irecteur de l'In s titu t bo tan ique 
Université  de Pavie 
C. P. 99 
I -  27100 Pavie

National Agencies of the Centre
AUSTRIA
Mag. Dr Stefan PLANK 
Ö sterre ich ische Akadem ie 
der W issenschaften 
Institu t fü r Um w eltw issen
schaften und Naturschutz 
Heinrichstraße 5/III 
A-8010 GRAZ

BELGIUM
M. M. SEGERS 
M inistère de l'A gricu ltu re  
A dm in is tra tion  des 
Eaux et Forêts 
29-31, Chaussée d ’ lxelles 
5e étage
B - 1050 BRUXELLES 

CYPRUS
Nature Conservation Service 
M in istry of A gricu ltu re  and 
Natural Resources 
Forest Department 
CY NICOSIA

DENMARK
Mr Claus Helweg OVESEN 
National Agency fo r the 
Protection o f Nature, 
M onum ents and Sites 
M in istry of the Environm ent 
13 Am aliegade 
DK - 1256 CO PENHAGENK

FRANCE
Mrs A. M. KRUG-BASSE 
M inistère de l'Environnem ent 
et du Cadre de Vie 
14, boulevard 
du G énéral-Leclerc 
F 92521 NEUILLY-SUR-SEINE

FEDERAL REPUBLIC 
OF GERMANY
Deutscher
Naturschutzring e. V.
Bundesverband fü r
Um weltschutz
G eneralsekretariat
D - 5300 BONN-OBERKASSEL 3
Kalkuhlstraße 24
Postfach 320 210

GREECE
M. Byron ANTIPAS 
Secrétaire Général 
Société he llénique pour la 
p ro tection  de la nature 
9, rue Kydathineon 
GR ATHÈNES 119

ICELAND
Mr Arni REYNISSON 
Nature Conservation Council 
Laugavegi 13 
ISL REYKJAVIK

IRELAND
Mr Enda O'CONNOR 
Departm ent o f Fisheries 
Forest and W ild life  Service 
22, Upper M errion Street 
IRL - DUBLIN 2

ITALY
Dr ssa E. MAMMONE 
M in istem  d e ll’A grico ltu ra  
U ffic io  delle Relazioni 
in ternazionali 
5, via Caducci 
I - 00100 ROMA

LUXEMBOURG
M. F. Ch. MULLER
Conseil supérieur
de la Conservation de la
Nature à la D irection
des Eaux et Forêts
34, avenue de la Porte-Neuve
L - LUXEMBOURG-VILLE

MALTA
Dr Louis J. SALIBA 
Departm ent of A gricu ltu re  
and Fisheries 
14, Scots Street 
M - VALLETTA

CL

E■g
.c
O

THE NETHERLANDS
Drs H. J. C.H. KOSTER 
D ivision o f C o-ordination,
Nature and Landscapes 
M in isterie  van C R & M 
370 Steenvoordelaan 
NL - RIJSWIJK (ZH)

NORWAY
Mr Thorste in  DREYER 
M in istry  of the Environm ent 
M yntgaten 2 
N - OSLO DEP OSLO 1

PORTUGAL
Dr José de ALMEIDA 
FERNANDES 
Présidente da D irecçâo 
Liga para a Protecçâo 
da Natureza 
Faculdade de Ciências 
58 rua Escola Politécn ica 
P - LISBOA 2

SPAIN
Mr Pedro de MIGUEL GARCIA 
S ub-d irecto r General de M edio Am biente 
M in is terio  obras Publicas y Urbanism o 
Subsecretaria de P lan ificaciön 
c /C ap itän  Haya 51, 3°
E MADRID 20

SWEDEN
M r S. LUNDSTRÖM 
National Swedish Environm ent 
P rotection Board 
Smidesvägen 5 
Fack
S - 171 20 SOLNA 1

SWITZERLAND
Dr J. ROHNER 
Ligue suisse
pour la p ro tection  de la nature 
W artenbergstraße 22 
case Postale 73 
CH - 4020 BALE

TURKEY
Mr Hasan ASMAZ 
Türkiye Tabiatin i 
Korum a Dernegi 
Menekçe Sokak 29/4 
Kizilay 
TR-ANKARA

UNITED KINGDOM
Miss S. PENNY 
Librarian
Nature Conservancy Council 
C a lthorpe House 
C althorpe Street 
GB-BANBURY, Oxon, OX16 8EX

Information concerning Naturopa, the European Information Centre for Nature Conservation or the Council of Europe may be obtained from the 
Centre or the National Agencies listed above.



Naturopa 31 —  1971


