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Caver - an a e ria l in fra -red  pho tograph o f 
fa rm land and w oodland. Such pho tographs  
are used fo r c rop  m on ito ring , de tecting  
diseased vegeta tion, lo r  d is tingu ish ing  
between d iffe re n t vegeta tion  types and to 
obta in  in fo rm a tion  on so ils  and surface  
geo logy  —  the in fra re d  be ing spec ia lly  
sensitive  to the m ois tu re  con ten t o f the  
soils. The b lue represents green in true  
co lo u r; the green represents red  in  true  
co lou r and the red  is the in fra-red.

HASAN ASMAZ
Advisor in the Ministry of Forestry 
Director of the Turkish Nature 
Conservation Society

The soil is as essential to life as the 
air we breathe and the water we drink. 
We have always depended upon it 
for our food and it also affects our 
ground and underground water re
sources. Now its value has become 
priceless with the tremendous rise In 
world population, yet we are in grave 
danger of losing in a matter of years 
what has taken so many centuries to 
evolve.
The most efficient use of land for our 
purposes occurs when there is a bal
anced relationship between the soil, 
vegetation and climate. Without a cov
ering of vegetation, severe soil erosion 
may be caused by rain and wind, 
particularly in sloping areas, thereby 
rendering the land useless for any 
kind of agricultural activity. Although 
topography cannot be easily altered, 
lack of vegetation and hence soil ero
sion, can. The two major causes of 
the latter are inefficient agricultural 
and forestry methods and overgrazing, 
principally in Mediterranean areas. But 
not only is it necessary to improve 
agricultural techniques to meet the 
ever-increasing demand for food; the 
productive soil which already exists 
must also be protected. At the same 
time, however, particular care must be 
taken not to pollute the land through 
the improper use of chemicals, pesti
cides, etc., in certain agricultural ac
tivities, or with wastes, particularly 
those that are radio-active.
Together with the rise in population, 
there have been rapid advances in 
technology so that land is also needed

for new industrial developments as 
well as for recreation. It is therefore 
essential that the production potential 
of any land be given serious study and 
consideration before allocation for 
these purposes so that insofar as it is 
possible, the most unproductive land 
may be allocated to industry.
A further problem In Europe today is 
that the returns from the land do not 
adequately compensate for the work 
put into it. As a result, many farmers 
are going to work in industry, thereby 
vacating valuable productive soil, for 
which strict measures of protection 
must be put into effect at once.
In summary, there is an obvious and 
urgent need to develop the most effi
cient methods of using the existing 
productive land resources of the world 
and to protect them as far as possible 
from industrial expansion, pollution 
and erosion.
If adequate measures for a rational 
use of soil are not taken immediately, 
we run the risk of seeing the agricul
tural potential of the soil diminish be
fore our eyes and the hunger problem  
becoming more and more serious. Let 
us not forget that prevention is better 
than cure, and let our actions be 
guided by economic reasoning.



SOIL CONSERVATION IN EUROPE
Dr. FRÉDÉRIC FOURNIER
Senior Research Officer,
Office de la Recherche Scientifique 
et Technique Outre-Mer, Versailles

During the past decade, debates, pub
lications, repeated w arn ings from  
scien tis ts  and resolutions by m ajor in
te rnationa l bodies have focussed at
tention on the de te rio ra tion  of the 
environm ent as a result o f the damage 
in flic ted  by man on the w orld  around 
him. The most serious aspects of th is 
damage are the erosion, exhaustion 
and b io log ica l im poverishm ent of the 
soil.
Can anyone be unaware of the v ita l 
im portance of the soil fo r m ankind? 
The human race cannot keep alive 
w ithou t food, w hich in its turn is d i
rec tly  dependent on the fe r tility  of the 
soil. The problem  of M other Earth 
has always caused concern but at 
the m om ent there are at least two 
urgent reasons why it should be given 
increased attention. F irst o f all, the 
earth is going to have to supply food 
fo r more and more people: the popu
lation of the w orld  grows apace. Sec
ondly, people are striv ing  after a fu lle r 
life  and exp lo iting  to th is  end the 
means tha t sc ie n tific  and techn ica l 
progress have put at th e ir d isposal. 
A rise in food and liv ing standards 
necessitates, however, a large-scale 
expansion of the entire  economy. 
P roduction and trade w ill have to be 
acce lera ted  to meet increasing needs 
and greater dem ands w ill therefore 
be made on all natural resources, in 
c lud ing  the soil.
But soil resources are lim ited, and 
there have been countless exam ples 
o f m ism anagem ent in the past. Only 
two generations ago, a President of 
the United States lauched the slogan: 
«Conservation» of natural resources. 
Today th is  anxiety is spreading —  as 
w itness the many in te rnationa l plans 
fo r action in th is  fie ld.
Europe cannot and must not remain 
passive in th is  im portan t cam paign,

pa rticu la rly  where her soil is con
cerned. A lthough some people m ight 
be inc lined to d ism iss soil conserva
tion as a m atter of secondary im 
portance in trad itiona lly  agricu ltu ra l 
countries, on c loser exam ination th is 
w ould obviously be a great m istake. 
Three m ajor aspects of the problem  
m ilita te  against such an attitude.
The firs t is the continuation  before 
our very eyes of spectacu la r geom or- 
pho log ica l processes: the action of 
the sea and the erosive e ffects of 
mountain torrents. We are occa
s iona lly  rem inded of them through 
dram atic  inc idents such as landslides 
or avalanches.
The second is the gradual process of 
natural erosion. Any trave lle r who 
flies  over the M editerranean A lps and 
the ir foo th ills  cannot help being struck 
by the ch ise lled  appearance and de
facem ent of the countryside. A lthough 
c lim ate is an im portan t con tribu to ry

, nee non f t  Iutmis jte fta s

factor, it must not be fo rgotten that 
m an’s m istakes have dangerously ac
centuated the scale of erosion.
The th ird  is the erosion, b io log ica l 
degradation and exhaustion of tilled  
land w hich may be less s trik ing  but 
is no less dangerous and certa in ly  
more w idespread. From tim e imme
morial European ag ricu ltu re  has had 
its soil conservation problem s. In 
large parts o f the C ontinent where the 
c lim ate  is fa irly  m ild, the de te rio ra 
tion  of the soil has been slowed down 
or counteracted som ewhat by periods 
of recovery as a result o f the spo
rad ic app lica tion  of jud ic ious  laws 
and the im pact of h is to rica l events.

Nonetheless present attem pts to 
achieve la rger p ro fits  and h igher pro
duc tiv ity  in an im m ediate fu ture are 
leading to the use of fa rm ing methods 
and techniques which, if app lied in
d iscrim ina te ly  and w ithou t adequate 
tests beforehand, w ould help erosion 
resume its insid ious course and give 
rise to b io log ica l d is tu rbances and 
po llu tion.
W hat can be done in the c ircum 
stances? First of all, an inventory must 
be drawn up of the various types of 
soil, the damage in flic ted  on them 
and the dangers th reaten ing them. 
M ethods of com batting these problem s 
should then be thought out and care
fu l plans laid fo r the ir im plem entation. 
This task, whose m agnitude must not 
be played down, requires, however, 
an e ffo rt from  all o f us. S c ien tific  re
search, relevant in form ation fo r tech 
nicians, education of those who ex
tra c t the products required by man 
from  the soil and o ffic ia l support fo r 
a po licy  en ta iling  the rational use of 
resources to ensure the ir long-term  
conservation are essentia l to  th is  end.

JACQUES BRAKEL 
Head of Research, Centre d’Etude 

des Légumineuses (IRSIA), 
State Agricultural College, 

Gembloux, Belgium

BACKGROUND
From ancient tim es until the late e igh t
eenth century the earth was thought 
to be endowed w ith a « vegetative 
p rinc ip le  ». W ith the advent of ag ri
cu ltu ra l chem istry th is  ph ilosoph ica l 
view  gave way to more p ractica l ideas 
based on sc ie n tific  experim ent. But 
before long the chem ica l theories 
proved inadequate to  expla in certa in 
phenom ena such as the absorption of 
n itrogen by plants. There was w ide
spread and som etim es v io len t con
troversy before it came to be genera lly 
agreed that the supply of nourism ent 
to p lants depended on the action of 
so il-inhab iting  bacteria . Thus, at the 
end of the nineteenth century, the 
science of soil b io logy came into 
being.
The soil is now considered as an 
anim ate being capable  of experi
encing life  and death, sickness and 
recovery. Its v ita lity  depends on the 
m ultitude of liv ing  com m unities, both 
m icroscop ic  and vis ib le, w hich it 
supports.
Good soil is soil w hich is a live and 
whose breath ing can be measured. 
We are concerned here only w ith 
m icro-organism s, s ince the ir in fluence 
is decisive, even though v is ib le  o r
ganism s such as worm s and insects 
do, of course, perform  useful func
tions.

MICRO-ORGANISMS 
IN THE SOIL
One gram me of earth conta ins about 
a thousand m illion  m icro-organism s, 
and an acre more than a ton. There 
are therefore more bacteria, fungi, 
moulds, m icroscop ic  algae and pro
tozoa in a handful of soil than there 
are human beings on th is planet.

It is qu ite  w rong to suppose that m i
cro-organism s are necessarily  asso
ciated w ith disease: pathogenic m i
crobes are fa r less num erous than the 
useful m icro-organism s, w ithou t w hich 
life  on earth w ould soon cease. The 
exam ple of an tib io tics  suffices to 
mend the reputation of the m icrob ia l 
popula tion, tarn ished, inc identa lly , by 
the m isdeeds of a m inority  of m i
crobes w hich genera lly  live outside 
the soil. Mankind makes w idespread 
use of the ab ility  of certa in  m icro 
organism s to produce an tib io tics  
w hich, app lied in small quantities, 
h inder the grow th of o ther species. 
These potent therapeutic  weapons are 
obta ined m ainly from  m icro-organism s 
tha t inhabit the soil. One outstanding 
exam ple is s treptom ycin . For th is 
reason alone the soil deserves p ro 
tec tion ; but, as we shall see, its m i
c ro flo ra  have o ther uses besides.

ACTION 
OF SOIL-INHABITING 
MICRO-ORGANISMS
One could lis t at great length all the 
actions of m icro-organism s, but that 
w ould make ted ious reading. I p ro 
pose instead to illus tra te  them rap id ly 
by means of a few  examples.

Micro-organisms 
and soil structure
The elem entary pa rtic les  of the soil 
(sand and clay) com bine to form  ag
gregates, w hich are its s tructura l 
backbone. Good s tructu re  is essential 
to fe rtility . The soil of dunes, fo r in
stance, has no structu re  and is there
fo re  liab le  to erosion.
The m icro-organism s help in the fo r
mation of aggregates: bacteria  em it

s ticky  secretions w hich cem ent the 
soil pa rtic les  together and the f ila 
mentous fungi bind them w ith m i
croscop ic  threads. This is a s im ple 
action, but the fo llow ing  exam ple is 
more com plica ted  and h igh ligh ts  some 
of the b iochem ica l reactions of w hich 
m icro-organism s are capable.

The nitrogen cycle
In the biosphere, n itrogen goes 
through d iffe ren t states. It passes 
through a cycle, beginning and end
ing as atm ospheric nitrogen. The 
d iagram  w ill make it easier to under
stand the phenomenon. It shows the 
sequence of transform ations through 
w hich n itrogen goes in the natural en
vironm ent. N itrogen is found in the 
soil in o rgan ic form  (prote ins) and in 
m ineral form  (am monium salts, n itrites  
and n itrates). In the air, it is norm ally 
present in the form  of free n itrogen. 
Free n itrogen is absorbed by the soil 
in tw o ways. The firs t involves the 
action of certa in  m icro-organism s ca
pable of assim ila ting n itrogen d irec tly . 
The A zotobacter and some C lostrid ia  
are responsib le  fo r th is process, known 
as free fixa tion .
The second process, involv ing larger 
am ounts of n itrogen, is the resu lt of 
an associa tion between legum inous 
p lants and bacteria  known as Rhizobia. 
This associa tion is ca lled  sym biosis. 
Thus the legum inous plants, of w hich 
there are over ten thousand species 
in the w orld  (inc lud ing  clover, lucern, 
peas and beans), are unique in that 
they can assim ilate a tm ospheric  n i
trogen w ith the aid of bacteria, w here
as o ther p lants depend fo r the ir sup
ply of n itrogen on the presence of n i
tra tes or amm onium salts in the soil. 
Both of these com pounds are m ic ro 
b io log ica l in o rig in  and are the result
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of the m inera lisa tion  of the prote ins 
from  dead vegetable, animal and m i
crob ia l matter. As the diagram  shows, 
th is  transform ation  takes p lace in 
stages: amm onium salts firs t, fo llow ed 
by n itrites  and then nitrates. The work 
is shared by successive m icrob ia l 
groups. The firs t group is responsib le 
fo r am m onifica tion , the second fo r 
the p roduction  of n itrites  and the th ird  
fo r the conversion of n itrites  in to n i
trates.
The cycle  is com pleted by the action 
of the den itrify ing  bacteria  w hich re
store free nitrogen to the a ir by break
ing down some of the nitrates.
One can now understand more c learly  
the d ifficu ltie s  of n ineteenth-century 
sc ien tis ts  who were ignorant of the 
existence of the b io log ica l «reagent» 
and attem pted to exp la in  the absorp
tion of n itrogen by p lants on chem ical 
p rinc ip les  alone.

Other cycles
The action of m icro-organism s is not 
concerned so le ly w ith  nitrogen. There 
are o ther cyc les (carbon, phosphorus, 
iron, su lphur, magnesium, etc.), all 
c lose ly in te rre la ted . In fac t it is d ifficu lt 
to th ink  of any phenom enon in the 
soil in w hich m icro-organism s are not 
involved.

▲

The nitrogen cycle showing the 
successive transformations of this 
element in nature. Extract from «La 
lutte biologique contre la faim» 
by C. BONNIER and J. BRAKEL, 
ed. Presses agronomiques de 
Gembloux, Belgium, 1969.

Symbiotic fixation THE EFFECT
OF THE ENVIRONMENT 
ON MICROBIAL ACTIVITY
The actions of m icro-organism s are 
affected by the environm ent. The b io 
log ica l equ ilib rium  of the soil is de
term ined by such fac to rs  as tem pera
ture, hum idity, desicca tion , aeration 
and m ineral content, w h ich  w ill not be 
discussed any fu rthe r here.
However, the residues of human ac
tiv ity  can also upset an established 
equ ilib rium  and in some cases they 
po llu te  the soil. We shall exam ine 
three cases in turn: ce llu lose-based 
substances, p lastics and pestic ides. 
T rippers tend to leave papers and 
w rappers behind them w herever they 
go and one scarce ly  dare im agine 
w hat the landscape w ould become 
w ithou t the existence of one class of 
m icro-organ ism : the ce llu lo ly tics . By 
a com plex and fa ir ly  s low  process, 
these organism s manage to clean up 
the countryside.
The process is w orth m entioning as 
a perfect exam ple of how w ork can 
be organised. A p rinc ipa l m icro -o r
ganism  breaks down the ce llu lose  into 
various com ponents w h ich  include 
to x ic  p roducts ; these w ould  put a stop 
to the process if a second m icrob ia l 
group did not e lim ina te  them . Mean
w hile , a th ird  group o f organism s 
backs up the others by excre ting  stim 
u lant substances. This action, together 
w ith  that o f the clim ate, helps to lim it 
the damage.
The same is not true in the case of 
p lastics, whose use is becom ing more 
and more w idespread. Campers are 
heavy consum ers of p lastics, judg ing  
by what they leave behind. Farmers 
often d iscard  large fe rtilise r sacks on 
the ir land. Sportsm en now use p lastic  
ca rtridges instead of cardboard  ones. 
One could  give many o ther exam ples 
besides.
Faced w ith thesle com pounds w holly  
fo re ign  to our .biosphere, the soil m i
cro-organism s are powerless, despite 
the presence of a w ide va rie ty  of en
zymes. W ill nature fin a lly  be smothered 
by a b lanket of th is  undesirab le  m at
te r?  The only hope lies in the u tilisa 
tion  of b iodegradab le  m ateria ls. Mean
while, w ith  good w ill from  every c it i
zen, it should be possib le to avoid 
resorting to punitive measures.
The use of pestic ides (inc lud ing  her
b ic ides, insectic ides and fung ic ides) 
has become more and more w ide
spread. The danger is tha t by accu
m ulating in the soil they w ill become 
a source of contam ination fo r plants, 
ground w ater and rivers. The m icro 
organism s w ill not be spared. Some 
are more sensitive than others, and

We have seen that legum inous p lants 
are unique in tha t they absorb atm os
pheric  nitrogen. It is an essential phe
nomenon w ithout w hich all life  would 
s low ly d isappear from  the surface of 
the  earth. It deserves fu rthe r cons id 
eration.
N itrogen fixa tion  takes p lace in radical 
excrescences, known as nodules, 
which appear as a resu lt o f the pene
tra tion  of bacteria  of the Rhizobium  
type.
An interesting feature is that, once 
bacteria  have co lon ised a pa rticu la r 
legum inous species, they cannot 
achieve perfect sym biosis w ith any 
o ther species. Hence some so ils may 
lack the Rhizobium  su itab le  to the 
pa rticu la r legum inous p lant it is de
sired to cu ltiva te . Bacteria  bred and 
se lected in the labora tory must then 
be in troduced a rtif ic ia lly . This tech
nique is ca lled inocu la tion. It has 
been used successfu lly  in all parts of 
the w orld. C uriously enough, its use 
is pa rticu la rly  w idespread in the 
riche r countries, a lthough one would 
expect it to  be p rim arily  of in terest to 
deve lop ing countries fo r a num ber of 
reasons; ease of app lica tion , eco
nom ic advantages, increased prote in 
p roduction , etc

Inoculation of Lupin (Lupinus luteus). 
On the left: Inoculated plots.
On the right: plots which have not 
received Rhizobium. In the foreground 
the variety of Lupin Is Neven, In the 
middle ground the variety used is 
Express.

the ir destruction  could inh ib it certa in  
ac tiv ities  essentia l to the life  o f the 
soil. Fortunately, the earth has the 
facu lty  o f spontaneous decontam ina
tion, in pa rticu la r under the action  of 
m icro-organism s w hich convert ce r
ta in products into harm less com 
pounds.
The way ahead is c lear: only b iode
gradable  substances must be used 
and the  others must be proh ib ited. 
As we said, the soil can experience 
life  and death, sickness and recovery. 
We should add tha t our own health is 
bound up w ith tha t of the soil.
M icro  - organism s con tribu te  to the 
production  of an tib io tics , the s tructu re  
o f the  soil, the n itrogen and o ther cy
cles, sym b io tic  fixa tion  and b iodég ra 
dation. A ll o f these actions are essen
tia l to  human life.
The soil deserved a charter. The fu ture 
o f ou r species dem ands that it be 
applied, even at the expense of ce r
tain econom ic interests.



SOIL EROSION
by water
IN EUROPE

Prof. Dr. Dr. EDUARD MÜCKENHAUSEN 
Professor for Soil Science,
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By soil erosion we mean the move
ment of soil by water or wind. In 
Europe, erosion by water is more 
important. Flowing water displaces 
the soil from higher to lower positions 
on the landscape, partly by sheet- 
erosion (the removal of a rather 
uniform layer of soi from the surface 
of the land by the rain) and partly 
by gully-erosion (the removal of 
stones, gravel and finer material by 
running water with the formation of 
channels unable to be smoothed 
out completely by ordinary cultivation). 
Soil erosion destroys plant habitats 
by dispersing the soil around the 
roots, which is then removed and 
deposited in more level positions. 
Thereby existing soils are covered.

FACTORS AFFECTING 
SOIL EROSION BY WATER 

1. The degree of slope
The steeper the slope, the greater the 
part played by gravity. The degree of 
slope can be reduced by te rrac ing  
such as is usually done in v iticu ltu re .

2. The rainfall
Rainwater is the transporting  medium 
fo r the soil. The am ount of average 
annual ra in fa ll is not as decis ive as 
its d is tribu tion . If much rain fa lls  in a 
short tim e (m m /m in) the soil cannot 
take up the w ater qu ick ly  enough; it 
flow s over the surface and carries 
along w ith it so il m ateria l. The de
struction  of so il is especia lly  con
s iderab le  if rain fa lls  in a period when 
arable land has little  or no p lant cover, 
fo r exam ple from  autumn to spring. 
Soil can be loosened by use of lime 
and o rgan ic m atter and m anagement 
so that the pores are made la rger and 
w ater can in filtra te  more qu ick ly .

3. The plants
A dense cover of p lants p ro tects the 
soil from  erosion because the rain 
does not fa ll d ire c tly  on to the soil 
and the p lants fix  and im m obilise  the 
soil w ith the ir roots. The p lant cover 
reduces the run-off by a llow ing the 
w ater to  in filtra te  s low ly in to the soil. 
A forest provides the best p ro tection 
because the trees in te rcep t the rain 
and a llow  it to fa ll s low ly on the soil. 
The tree-roo ts also penetrate deeply 
into the soil and hold it fast. G rass
land is also a good cover fo r the soil 
and p ro tects it extensive ly against e ro
sion. Most endangered is arable land 
during a period in w h ich  few or no 
p lants are present (autumn to spring). 
W hereas a cover of gra in crops e ffec
tive ly  reduces erosion, root crops 
(m ainly maize) cover too little  of the 
fie ld , so that soil erosion can occur 
on slopes.

4. Type of soil
Perm anently aggregated so ils w ith 
large pores take up the rain qu ick ly . 
Too few large pores, i.e. if the soil is 
too  dense, means tha t the w ater can
not be absorbed easily and tends to 
flow  along the surface. Soil not ag
gregated in to crum bs is d ispersed and 
carried  o ff by the rain, pa rticu la rly  if 
it does not conta in  enough clay and 
o rgan ic matter.
The run-off of w ater is also enhanced 
if the rain fa lls  on w e ll-d ried  soil. In 
th is  case the rain is in itia lly  repelled 
by the a ir adsorbed onto the soil par
tic le s  and since it cannot penetrate 
the soil qu ick ly  enough, it runs o ff the 
surface. Only when the w ater has 
d isp laced the a ir and the soil has 
becom e som ewhat moist, can it take 
up the w ater easily. If there is a per
m eable top layer underla id  w ith an 
im perm eable sub-soil w h ich e ffec
tive ly  stops in filtra tion  of the water, the 
top  layer becomes very w et and pu lp
like  and tends to flow  away, especia l
ly in a s lop ing area.

5. Soil management
Furrows d irected  down a slope co llec t 
the rain and le t it flow  o ff qu ick ly , du r
ing w hich process soil m ateria l is also 
carried  along. S loping fie lds  should 
there fore  always be cu ltiva ted ho ri
zonta lly, i.e. pe rpend icu la r to the d i
rection of the slope. Thus large fu r
rows (caused by p loughing) or sm aller 
furrow s (caused by sow ing and har
row ing) lying across the slope s im u l
taneously prevent run-o ff and erosion.

SOIL EROSION 
IN DIFFERENT PARTS 
OF EUROPE
The cause and the extent of soil ero
sion by w ater are d iffe ren t in Western, 
Central, Southern, Northern and East
ern Europe.

Western 
and Central Europe
P recip ita tion  is w e ll-d is tribu ted  here, 
there being little  very heavy rain. Max
imum ra in fa ll is during  Ju ly  and Au
gust when the arable land is covered 
w ith plants. The cu ltiva ted  slopes are 
m ostly te rraced (F ig. 1) and nearly 
everywhere cu ltiva tion  takes place 
across the slope. This is why soil e ro
sion by w ater is re la tive ly  small com 
pared to Southern Europe. Only soils 
conta in ing  a little  c lay and a large 
am ount of s ilt (e.g. loess soils) un
dergo greater erosion (Fig. 2). On the 
whole, cu ltiva tion, lim ing and fe rtilisa 
tion keen the soil loose, so tha t rain 
can easily penetrate it.

F ig u re l.  Terraced slopes near S ch le i
den /E ife l (Federa l R epublic o f Germa
ny). S o il: rendzina w ith stony loam  
texture derived from  IV. Devonian  
lim estone.

F igure 2. Erosion on young loess so il 
on about a 3°/o s lope near Berg isch- 
N eukirch, d is tr ic t C ologne (Federal 
R epublic o f Germany). The so il is  poor 
in o rgan ic m atte r and rich  in s ilt ; 
thereby the w ater easily  d isperses the 
so il pa rtic les . The seeder has drawn  
furrow s in the s lope d irec tion , there
fore the run-o ff is m ore intensive.

Southern Europe
In Southern Europe intense soil ero
sion by w ater can often be seen 
(Fig. 3). When the areas of Southern 
Europe were s till wooded, no soil ero
sion occurred. S ince then large sec
tions of the fo rest have been cut down 
and pasturing on these areas by goats

and sheep has not a llow ed trees to 
g row  again. Here the rain fa lls  in a 
period when there is lit tle  p lant cover, 
i.e. in autumn and spring. In autumn 
the rain fa lls  on d ried -ou t so il and 
im m edia te ly  runs off. Larger areas 
(such as in Italy) consist of m ateria l 
rich in s ilt and clay and show severe 
erosion. In ea rlie r tim es the lack  of 
arab le  land made it necessary to cu l
tivate  steeper slopes as w ell, and such 
open fie lds  were also fa r more sus
cep tib le  to erosion. This led to severe 
erosion in large areas of Southern 
Europe.

Figure 3. Intensive g u lly  erosion in 
P leistocene grey fine sandy c lay  near 
Volterra in Toskana/Italy.

F igure 4. The pastures are fenced  in 
by stone ram parts, about 10 km west 
of Aberdeen /  Scotland. The dense  
grass grow th  p ro tects  the so il aga inst 
erosion.

Northern Europe
Here the s lop ing sites are less cu l
tivated, being covered w ith  fo rest and



grassland (F ig. 4). The cu ltiva ted  so ils 
occur m ostly on s ligh t s lopes and are 
derived m ain ly from  gravelly-sandy 
g lac ia l m ateria l w hich easily takes up 
the water. The cu ltiva ted clay so ils lie 
in the p lain, the s lop ing clay so ils 
being ch ie fly  pastured or wooded. A l
together soil erosion by w ater in 
Northern Europe is not serious.

Eastern Europe

In th is  part o f Europe it is necessary 
to d iffe ren tia te . The northern part con
sists of perm eable g lacia l materia l, 
the natural so il cover being forest. 
The fla t areas are cu ltivated but soil 
erosion is on ly  nominal. By contrast, 
soil erosion by w ater on the large 
arable lands (Chernozem, Kastano- 
zem) o f South-East Europe is severe, 
even on s ligh t slopes. From the large 
and small va lleys (B a lk i) flow ing  w ater 
cuts gu llies (O w ragi) sideways into 
the loess-landscape (F ig. 5). The loess 
is easily eroded because it is very 
rich in s ilt. The fros t penetrates deeply 
into the so il, then in spring when the 
thaw  comes and the snow melts, the 
soil thaws supe rfic ia lly  and the w ater 
cannot penetrate the sub-soil because 
of the frost. The soil then becomes 
very wet and flow s down the gentle 
slopes. Only the p la ins are unaffected 
by th is. When the areas of South-East 
Europe were covered in a dense 
steppe-vegetation there was of course 
very little  soil erosion. Only when 
these areas began to be cu ltiva ted 
did soil erosion p roperly  begin. In 
loess so ils the w ater deepens and 
elongates the gu llies perm anently. The 
use of fasc ine  or som ething s im ila r at 
the source of the gu llies can stop th is  
erosion.

SOIL EROSION BY WIND

This kind of so il erosion is lim ited  to 
fa irly  small areas in Europe. The con
d itions fo r it are as fo llow s:

1. The w ind must touch the soil d i

rectly. If the soil is pro tected by 
plants, then the w ind cannot p ick  up 
and move the soil partic les.

2. The soil must consist of loose par
tic les  w h ich  the w ind can p ick  up and 
transport. The transporta tion  of par
tic les  depends on the w ind speed and 
size of partic les. This dependence of 
w ind speed (m /sec) and pa rtic le  size 
(m m /0 ) is shown below:

Wind speed Particle
m/sec size

m m /0

up to 0.5 0.05
» 1.5 0.10
» 4.0 0.25

6.5 0.50
15.0 1.00

Soils w hich are very rich in partic les 
below  0.05 m m /0 are not so much 
affected by w ind erosion. Such soils 
also have partic les  below  0.002 m m /0  
w hich have sorptive properties. This 
means tha t the soil partic les aggre
gate to form  crum bs w hich cannot be 
blown away because o f the ir size. In 
Europe, p redom inantly  sandy soils 
w ithou t o r tem porarily  w ithou t vegeta
tion  are susceptib le  to w ind erosion, 
such as the M archfe ld near Vienna, 
the sandy areas of Hungary and Lower 
Saxonia and the Baltic . The transport 
o f fine soil pa rtic les  below  0.05 m m /0 
as, fo r exam ple the loess form ation 
in Asia, is not im portan t in Europe. 
The w ind may also have other effects. 
Soil over w hich the w ind is blow ing 
d irec tly  is qu ick ly  dried. This is the 
case in the extensive arable lands of 
of the Southern European part of the 
Union of Soviet S oc ia lis t Republics 
(USSR).
If the gra ins of sand carried by w ind 
s tr ike  the leaves of plants, these too 
may be damaged. Intensive w ind also 
damages the p lants by pressure and 
v io len t movement. S trips of trees and 
bushes w hich are vertica l to  the main 
w ind d irec tion  brake the w ind, keeping
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it away from  the soil and thereby 
pro tecting  the p lants and anim als on 
the pasture and settlem ents between 
them.

Figure 5. A bout 50 m deep gu llies  
(O w ragi) on a fla t s lope on the bank  
of the rive r Don, north  G o lub inka /  
Ukraine.
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ENVIRINMEHTAI PLANNING
Modern c iv ilisa tion , w ith its com pul
sion to expand and through tech
no log ica l progress, is causing our na
tural environm ent to de terio ra te  stead
ily. The appropria te  au thorities in 
many countries are anxious to  analyse 
th is danger and cata logue the ir natural 
resources, in pa rticu la r those which 
are already in urgent need of p ro tec
tion. This is not a new problem  and 
numerous p ro jects  of th is  kind have 
been undertaken in the past, inc lud ing 
attem pts to com bat erosion in h illy  
regions; but a good many of these 
have gradua lly  been abandoned fo r 
financ ia l reasons. This is why, in the 
last few  years, eco log ica l s tud ies have 
forged ahead in many European coun
tries.
Knowledge of the natural environm ent, 
its management and its conservation, 
requires study of the various elements 
w hich com prise it, and soil, the main
stay of life, is one of the fundam ental 
com ponents.
A large num ber of problem s arise on 
considera tion  of the rational use of 
land. It seems obvious that the ir so lu
tion presupposes the fu lles t possib le 
understanding of the characte ris tics  of 
soil. Thus precise and deta iled in
form ation not only about the structura l 
cha racte ris tics  of each soil type, but 
also about the physical and chem ical 
p roperties is needed.
In add ition, all data on the environ
ment should be related to geogra
phical d is tribu tion . A map is the 
easiest way of g iv ing a c lear idea of 
the surface d is tribu tion  of a trem en
dous varie ty of th ings, and th is  also 
includes soil. That is the reason fo r 
soil ca rtography: it is the best means 
of estab lish ing a com plete  lis t of soils 
and show ing the ir d is tribu tion  across 
the country.
Soil science, o r pedology, studies the 
soil as a liv ing environm ent which 
evolves in tim e and space in relation 
to its o rig ina l substance, to contours, 
c lim ate, vegetation and man, all fac 
tors in soil developm ent. Thus soil 
science attem pts to dem onstrate and
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describe  the various processes, suc
cessive or sim ultaneous, involved in 
b ring ing  soil to  the stage of evolution 
at w hich we see it. It also studies 
more p ractica l aspects o f soil —  as 
the source of food fo r plants, the reg
u la tor of the hydro log ica l cyc le  and of 
the qua lity  of water, the m ainstay of 
bu ild ings and the urban in fra -s truc
ture.
Pedology is a synthetic science, co
ord ina ting  the w ork of many d iffe ren t 
d isc ip lines, and yet has its own m eth
ods and system. It is a lso a fundam en
tal science when contem pla ting  the 
techn ica l problem s of exp lo iting  and 
conserving soil.
It is a re la tive ly  new science w hich 
has achieved recogn ition  as an inde
pendent branch and has made great 
progress in the last few decades, both 
w ith regard to theory and to  d iagnosis 
and mapping.
So it is im m ediate ly obvious that a 
soil map is a necessary accom pan i
ment to any research in th is  science. 
Soils may be studied from  d iffe ren t 
angles:

O the stage in the ir evolution,

•  the ir in trins ic  properties,

O the ir curren t u tilisa tion ,

•  the treatm ent needed fo r better u ti
lisa tion or fo r the ir conservation.

Soil is an extrem ely com plex th ing. 
Its nature and behaviour result from  
the action of a certa in  num ber of 
physical and chem ica l fac to rs  upon 
it. Some of these can easily be mo
d ified  by man and must therefore be 
ignored when defin ing  and mapping 
soils. O ther fac tors  must be taken into 
account if they have a v irtua lly  per
m anent e ffect on the soil. As fa r as 
possib le  we try  to  confine  ourselves 
to perm anent features. For example 
there are the factors  in fluencing  the 
suscep tib ility  of the soil to  erosion: 
these are texture  and structure, which 
are responsib le  fo r the s tab ility  of soil, 
the gradient, form  and length of slopes

and, less d irectly , the speed at w hich 
w ater filte rs  through and the perm ea
b ility  of the low er strata.

S im ila r so ils can be given a name or 
a sym bol de fin ing the ir o rig in , com 
position and properties. It is then pos
s ib le  to represent them by a s im ple 
conventional sign. A lte rna tive ly , they 
can be given numbers to represent 
the ir e lem entary features —  the o rig in  
and nature of the substance, the depth 
o f any substrata, texture, w ater fo r
m ations and evolution. In the la tte r 
case representation is more com 
p lica ted. We shall see tha t the tech 
nique may be varied accord ing  to the 
aim in view. The second p rocedure  is 
usually used fo r large-scale deta iled 
docum ents fo r im m ediate use and 
the firs t is reserved fo r general docu 
ments on a medium or sm all scale.

In general terms, the main purposes 
of soil ca rtography are as fo llow s:

O  to  lis t and c lassify  the soil units,

#  to solve the problem s of land man
agement, regional p lanning and soil 
conservation.

Thus one of the fundam ental aims of 
soil cartography is to  establish an 
exhaustive lis t of the so ils of a given 
area, thereby con tribu ting  to the fo r
m ulation of a precise «balance-sheet» 
of natural resources.

Among the many app lica tions of soil 
cartography, in the realm of rational 
regional p lanning, several m ajor ones 
are im m ediate ly obvious: s iting and 
w orking out developm ent p ro jects, 
c lass ify ing  soils accord ing  to the ir 
potentia l uses, preparing techn ica l 
p ro jects, p ro tecting  and im proving 
land abandoned by farm ers, etc.

The aims can vary greatly  depending 
on w hether one is th ink ing  in term s 
of a p lo t of land, a farm , an adm in is
tra tive  d is tr ic t o r a region. In the case 
of the firs t two, the general aim is 
sim ply im proved land management: 
a better know ledge of the land, the 
adaptation of crops to d iffe ren t soils



and the cho ice  of the least dam aging 
cu ltiva tion  techniques. A t regional 
level aims are natura lly w ide r and the 
map can provide the answers to all 
sorts of questions about exp lo iting  
soil, w ork p ro jects  and planning and 
conservation programmes. Such maps, 
w hich are the firs t stage in these types 
of studies, have so fa r genera lly been 
to help make the most of the soil and 
in the con text of p lanning program 
mes, are undoubted ly one of the main 
techniques em ployed.

T rad itiona lly  the m ajority  of the soil 
is used fo r ag ricu ltu re  but modern 
c iv ilisa tion  is m aking increasing ly high 
demands on land fo r industry, housing 
o r recreation. It is c lea rly  in the pub
lic  in terest tha t only the least fe rtile  
land should be taken away from  ag
ricu ltu re . In o rder to  seek a so lu tion  
to th is  problem  the responsib le  au
tho ritie s  have set up various regional 
p lanning program m es. These p ro 
gram m es provide fo r a certa in  num 
ber of m u lti-d isc ip lina ry  studies w hich 
w ould draw  on soil science, ecology, 
land management, econom ics, industry 
and tow n-p lann ing  fo r the ir m ateria l.

This means that dem arcation of the 
princ ipa l soil units is one of the ir 
p rim ary basic features.

The problem s encountered here may 
vary considerab ly accord ing  to the 
type of eco log ica l environm ent and 
social and econom ic cond itions. In 
in tensively cu ltiva ted  p la ins an acute 
awareness is needed of the de le te r
ious in fluence of bad agricu ltu ra l 
practices, s ing le -crop  farm ing w hich 
provokes im balances, po llu tion  and 
erosion, w h ich  may be inconspicuous 
but is nevertheless present. D ifferent 
types of soil vary in the ir sensitiv ity  
to  such damage. Here it is im portan t 
to  iden tify  the causes of de terio ra tion  
and study th e ir d is tribu tion . Industria l 
and urban s tructures are also gener

a lly undergoing m ajor extensions in 
these regions. At th is  stage the prob
lem is how to share out the land be
tween towns, industry, ag ricu ltu re  and 
open spaces. M edium -scale maps help 
to establish log ica l foundations fo r 
th is choice.
«Marginal regions», where unpro fita 
ble land has been abandoned, con
stitu te  another urgent problem . W hat
ever the reasons fo r abandoning the 
land, the consequences are always 
the same: it reverts to wasteland, veg
etation of little  value even fo r recrea
tion  sprouts up at random, erosion 
advances, the so lid  d ischarge from  riv
ers increases and e lem entary rural

This aerial photograph shows clearly 
the consequences of precipitation 
on soil partly exposed as a result of 
cultivation. The thalweg, covered 
by mud that has flowed down the hill, 
is shown in relief by the dark lines 
due to harrowing and the white 
strips which represent the impov
erished topsoil.

The soil supports various types of 
vegetation -  permanent vegetation 
and annual vegetation -  which must 
be adapted according to the 
edaphic conditions of each region.

te r is tic  regions, and also recreation 
and le isure areas chosen fo r the ir 
s c ie n tific  o r aesthetic value, we need 
a thorough know ledge o f the environ
ment and in pa rticu la r of the soil.
A ll th is means, of course, that the 
maps used in reg iona l-p lann ing  p ro 
gram mes vary a great deal in scale. 
The aim is to  try  to meet d iffe ren t 
dem ands by draw ing up docum ents 
w ith scales correspond ing  to the 
am ount of deta il required.
The sm alle r scales, 1 :1  000 000 to 
1 :250 000, are used fo r very general 
docum ents ind ica ting  the d is tribu tion  
of the m ajor so il units. Many countries 

▼ have produced th is  type o f map. How-

Great progress has been made in soil 
ca rtography in recent years, ch ie fly  
thanks to the im provem ent of soil 
descrip tion  techniques, a no ticeable  
harm onisation o f concepts among soil 
sc ien tis ts  and the developm ent of new 
m ethods fo r observing the environ
ment.

For d ire c t use in p lanning, soil science 
maps genera lly  need to  be made more 
them atic, bearing in m ind the fact 
tha t any ra tional regional p lanning 
must be based on a c lass ifica tion  of 
land accord ing  to its value. Obviously 
a pedo log ica l map p roper should never 
be «biased» since one cannot foresee 
w hat conclus ions w ill be reached 
after com paring maps o f the natural 
environm ent w ith those covering the 
ag ricu ltu ra l, urban and human as
pects. It is, however, possib le to  see 
to w hat extent soil maps, as the basis 
of ou r eco log ica l know ledge, cons ti
tu te a m ajor elem ent in the preserva
tion  and conservation of nature.

In v iew  of all these pressures, it re
cently  became c lea r tha t harm onisa
tion  at national level was essential. 
Institu tions have been set up w hich 
are at present w orking very e ffective ly  
in many European countries. Now we 
are faced w ith the problem  o f co 
o rd ina tion  in the con text of in te rna
tiona l organ isa tions w hich is cu rren tly  
being solved by the estab lism ent of 
specia lised  w ork ing  parties. The re
su lting  w ork should produce maps 
show ing the d is tribu tion  of the main 
types of soil in Europe, and more 
genera lly  the m ajor eco log ica l units, 
so tha t we can establish a balance- 
sheet o f our natural resources and 
c lea rly  define w hich sites need p ro 
tection.

Environm ental studies should be d i
rected tow ards th is  very broad ob je c 
tive.

in frastructures such as roads dete
riorate. This creates d ifficu ltie s  of 
access to these areas fo r the purposes 
of conservation w ork  and means the 
loss of a heritage w hich w ould be 
more than w elcom e in a few decades 
to come. Hence, before starting any 
action, it is advisable to c lassify  mar
g inal regions accord ing  to the ease 
or d ifficu lty  of rec la im ing them.

Since these areas w ill remain agri
cu ltu ra l fo r some tim e yet, it is im
portant to ascerta in  the ir physical po
tentia l —  fo r exam ple by an improved 
assessment of the ir su itab ility  as 
health resorts, a study of soil in m oun
ta inous regions, etc. Such studies help 
to s ing le  out regions where ag ricu l

ture w ould scarce ly  bring in a rea
sonable incom e fo r the popu la tion  and 
thus to decide  on the action to be 
taken.
In m ountainous regions and in those 
where the c lim ate  fosters various ero
sive processes, we need to study in

p a rticu la r the sens itiv ity  of the d if
fe rent types of so il to th is  erosion; 
basica lly  th is  should be done in re
lation to the re lie f and to the charac
te ris tics  of the soil.
Furtherm ore, fo r s iting  and organis ing 
nature reserves in d iffe ren t charac-

ever, regional p lanning dem ands more 
precise  surveys, so-ca lled m edium - 
scale —  1 :100 000 to 1 : 25 000. These 
usually take the form  of « m orpho
genetic  » maps w hich g ive data on 
both the fo rm ation  of the soil and the 
nature of its com ponents. It was fo r 
these system atic surveys tha t national 
soil cartography institu tes were o rig i
na lly set up.

Finally, land use in the s tr ic tes t sense 
and the app lica tion  of conservation 
p rinc ip les  or specia l techn iques have 
given rise to the need fo r more de
ta iled , la rge-scale local maps - 1 :10000 
to 1:5 000. They usually ind ica te  the 
main factors w hich in one way or 
another lim it the use of the soil.
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Military orchid (O rchis m ilitaris).

INTRODUCTION
20 000 species of the w ild  flow ers of 
the w orld  are in danger of extinction. 
This is the op in ion  of Dr. Ronald M el
v ille , the au thor of the firs t part of the 
« Red Data Book » fo r p lants which 
appeared in 1970. Published by the 
International Union fo r the Conserva
tion  o f Nature in loose-leaf form  it 
conta ined accounts of the present 
and past d is tribu tion  of 68 species, 
assessed the reasons fo r decline, the ir 
potentia l econom ic value, and what 
can be done to save them.
The firs t lis t conta ined only one Eu
ropean species, the beautifu l Lady’s- 
s lippe r O rchid, C ypripedium  ca lceo- 
lus, th reatened by co llec to rs  and gar
deners to such an extent tha t it is 
now v irtua lly  ex tinc t in several coun
tries. In B rita in  where 24 loca lities  
were once known, there is now only 
one. How many more species in how 
many countries have reached th is  po
sition? In most cases we do now 
know, but reading the lim ited lite ra 
ture  w hich is ava ilab le  it is surpris ing 
and a larm ing to  d iscover tha t the 
same species are dec lin ing  all over 
Europe.
B roadly speaking, there are three cate
gories of threatened species. F irst are 
the European endem ics, w hich are 
often rare and local p lants whose p ro 
tection  is a specia l European respon
s ib ility ; then there are more w ide
spread species (such as C ypripedium  
ca lceo lus) whose rapid decline  on a 
w orld  scale gives rise to real concern. 
In add ition  the botan ists of any s ing le 
country are righ tly  concerned about 
many species now rare w ith in  the ir 
borders, even if these are s till abun
dant e lsewhere in the w orld ; such 
species constitu te  a la rg e .a n d  im
portant th ird  category.
Though co llec ting  is one fac to r caus
ing the dec line  there is no doubt that 
loss of hab ita t has been the main 
cause, pa rticu la rly  dra inage fo llow ed 
by p lough ing : it is the p lants of wet 
places, marshes, bogs, ponds and 
lake m argins w hich have suffered the 
b iggest loss, species like  Greater 
Spearwort, R anunculus lingua, Pen
nyroyal, Mentha pu leg ium  and Marsh 
Pea, Lathyrus pa lustris .

THE NEED 
FOR NEW KNOWLEDGE
The firs t task is to find  out which 
species are involved and where they 
occur.
S. M. W alters has begun on the rare 
endem ics: he is bu ild ing  up a card 
index through the in te rnationa l ad
visory structu re  developed fo r the

pub lica tion  o f Flora Europaea: from  
the data he supplies the B io log ica l 
Records Centre is p reparing lis ts fo r 
each European country. A lis t based 
on the firs t two published volum es of 
Flora Europaea  conta ins 600 species 
w hich suggests that the  fina l to ta l may 
be about 1 500 species or about one 
tenth  of the to ta l flora.

The lead fo r dec lin ing  species was 
taken by Belg ian botan ists A. Lawal- 
rée and L. D elvosalle who published 
in 1969 a lis t o f rare p lants w h ich  had 
d isappeared or were under th rea t in 
the ir country (P lantes rares, d isparues  
ou menacées de d ispa rition  en Bel
gique). This has stim ula ted the pro
duction  of a s im ila r w ork  fo r the B ri
tish  Isles w hich should be published 
in 1972. It w ill be the local equivalent 
of a Red Data Book and w ill be an 
inva luable  too l fo r conservation in 
Brita in.

The in itia tive  of the S ocie tà  Botanica 
Ita liana w hich set up in 1970 an o r
ganisation to produce a lis t o f all 
vascu lar p lant species needing pro
tec tion  in Italy, is to  be pa rticu la rly  
w elcom ed, as much of the problem  
of conserving the European flo ra  is 
concentra ted  in the lands bordering 
the M editerranean w here flo r is tic  rich 
ness is greatest. This Ita lian group is 
exchanging in form ation w ith S. M. 
W alters so tha t both indexes can be 
im proved. It is only when we have 
s im ila r studies fo r each country that 
we can begin to assess w hich species 
are in need of specia l care, and which 
country is best fitted  to conserve the 
European population.

ACTION WHICH 
CAN BE TAKEN

The firs t v ita l step in conserving the 
flo ra  of Europe is to g ive w ide pub
lic ity  to  the problem  so tha t p lant pro
tec tion  gains a much h igher p rio rity  in 
people 's m inds and actions —  par
ticu la rly  the people of north and west 
Europe. Not only have we been the 
firs t to  destroy most of the natural 
vegetation of our lands fo r agricu lture , 
housing and industry but, and per
haps as a reaction against these de
velopm ents, th is  is also where the 
en joym ent of natural h istory as an 
am ateur pursu it is at its strongest. 
W ith increased a ffluence and cheaper 
travel na tura lists are being attracted 
to the south and pa rticu la rly  the Me
diterranean in ever g row ing numbers. 
The developm ent they, and m illions of 
o ther tourists, bring is irreparab ly 
dam aging the bo tan ica l riches they 
go to see. Moreover, many amateur 
na tura lis ts  apply less rigorous contro l

Marsh pea (Lathyrus palustris).

o f the ir co llec ting  instinc ts  when v is
iting another country. They may know 
the ra rities  of the ir own country and 
resist the tem ptation to co lle c t there, 
but co llec t w ithout restra in t when 
abroad, but the cause of conservation 
w ill be lost if we each co llec t the 
o the r’s rarities.

W hat is needed is a Code of Conduct 
fo r the w hole of Europe. This m ight 
be m odelled on the recent Code pub
lished by the Botanical S ocie ty of the 
B ritish  Isles. W ith the support of the 
W orld W ild life  Fund, 130 000 copies 
have been c ircu la ted  to ind iv idua l nat
u ra lis ts  and schools th roughout the 
country. The main clauses deal w ith 
co llec ting  p lants and v is iting  them. 
U prooting w ild  p lants except arable 
weeds is d iscouraged and it is sug
gested that only com m on species be 
co llec ted  and not even these in nature 
reserves and s im ila r areas. The taking 
of photographs is com m ended but 
the photographer is rem inded of the 
damage he can cause and that pho
tographs them selves can g ive clues 
to the loca lities  of rare species. O ther 
v is ito rs  are rem inded tha t if they make 
an obvious path to a rare species th is 
may encourage unwelcom e attention 
and tha t tram pling  around a p lant may 
dam age seedlings and prevent re
generation.

W hilst the p ro tection  o f p lants in the ir 
native loca lities  is the ideal conserva
tion  ob jective, th is  may not always 
be possib le and w hatever happens 
we must try  to ensure the survival of 
the species, in cu ltiva tion  if necessary. 
In B rita in  the Botanical S ocie ty of the 
B ritish  Isles has begun discussions 
w ith the la rger botan ic gardens to 
find  out how many of them w ill take 
respons ib ility  fo r m ainta in ing stocks 
o f m ateria l of known o rig in . This would 
account fo r the perennia ls, but fo r 
annual o r b iennia l species storage of 
seed may be more appropria te . Du
ring the past fou r years the Royal 
Botanic Gardens at Kew have devel
oped a seed bank w ith extensive low- 
tem perature storage fac ilitie s . It has 
been agreed that Kew w ill maintain 
stocks of rare B ritish  species. The 
B io log ica l Records Centre w ill set up 
an index of sources and it is hoped 
tha t in tim e professional botanists 
needing liv ing m ateria l w ill seek it 
firs t from  botan ic gardens.

This m ateria l can have another im 
portant conservation function . If the 
native site of a rare species is th rea t
ened tem pora rily  the species can be 
re in troduced after the danger has 
passed, from  stocks o rig in a lly  taken 
from  the site.

There seems no reason why the bo
tan ic  gardens of Europe should not

all con tribu te  to  conservation in th is  
way, pa rticu la rly  where the rare en
dem ics o f the south are concerned. 
Here again the riche r and bette r en
dowed institu tions of the north and 
west must p lay the largest part.

Leg is la tion to p ro tect ind iv idua l spe
cies and the habitats in w hich they 
occu r is very variab le  th roughou t the 
d iffe ren t countries of Europe, and any 
move to co-ord ina te  the codes o f law 
and to pub lic ise  the ir p rovis ions w ould  
be extrem ely useful. It is to be hoped 
tha t th is  and o ther im portan t w ork  can 
be undertaken through the In terna
tiona l Union fo r the Conservation of 
Nature, w hich is in process of setting 
up a w ork ing  group on the preserva
tion of the European flo ra , fo llow ing  
a conference in C zechoslovakia in 
1970.



Notodonta  Z iczac

M im as filiae

Dasychira pud ibunda

Am eles ob jecta , cy rillu s

O m ocestus v iridu lus

Bom bus te rrestris

Insects 
not only dominate 

the animal kingdom 
through their diversity 

and numbers: 
they are also determining factors 

in most natural phenomena. 
They can obviously cause 

great damage to man, 
as in the transmission of diseases 

and the ravaging of crops, 
but it must not be forgotten 

that in many cases 
our livelihood 

depends upon them, 
for example, 

the pollination of flowers by bees 
and the destruction of pests 

by other insects inoffensive to man. 
Moreover 

a source of constant delight 
and study 

is provided 
by their myriad shapes, 

hues and antics.
Pollution, 

the misuse of pesticides 
and other environmental changes 

have hciwever 
proved detrimental 
to many innocent 

and often beautiful species, 
while others 

with more harmful effects 
have built up 

a natural resistance.
N ym phalis io

• i

C alop te rix  virgo

Acanthosom a haem orrho ida le

Lucanus cervus
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United Kingdom TO THE ENVIRO
M anagem ent o f the environm ent is not 
a new concept. We have all long been 
aware of its  necessity in o rder to 
m aintain a reasonable standard of 
liv ing. However the recent and rapid 
advances in techno logy and industry 
toge ther w ith  the popula tion explosion 
are now having such far-reach ing  in
fluences on the environm ent that Gov
ernm ent action  has become urgent 
and necessary.

Hence in Novem ber 1970 B rita in  be
came the firs t country in the w orld  to 
create a D epartm ent of the Environ
ment w ith resources sp e c ifica lly  to 
solve the problem s of p ro tecting  and 
im proving the qua lity  of the environ
ment. This, inc identa lly , conform s 
w ith one of the main recom m enda
tions of the D eclaration from  the 
C ouncil o f Europe’s C onference on 
the M anagem ent of the Environm ent 
in Europe, in S trasbourg, February 
1970.

P rior to  Novem ber 1970, three other 
Governm ent Departm ents had d irec t 
in terests in the environm ent in B rita in : 
the M in is try  of T ransport, the M in istry 
of Housing and Local Governm ent and 
the M in is try  of Public Bu ild ing  and 
W orks. C on flic ting  in terests and the 
absence of a un ified approach to gen
eral environm enta l problem s were the

inevitable  results of such a regime. 
Furtherm ore, the system of Local Gov
ernm ent had not changed since its 
creation in 1888, when the population 
was only 28 000 000, there were no 
cars on the roads and only the Savoy 
Theatre, London was supplied w ith 
e lec tric ity . This system is now being 
to ta lly  reform ed in accordance w ith 
present day requirem ents, and the 
three M in is tries have been am algam 
ated to form  the new Departm ent of 
the Environm ent. R ationalisation re
sulted in s ix research laboratories 
becom ing attached to the Departm ent 
under the auspices of a new D irector 
General fo r Research. The co-o rd ina
tion o f the ir various research activ ities 
w ill add fu rthe r support to  the com 
bined e ffo rts  of the Departm ent.

E ight M in isters have been appointed 
w ith in  the Departm ent, each of whom 
is aware of the to ta l stra tegy of the 
Departm ent and all o f whom con tinua l
ly co-operate to assess the most ef
ficac ious  means of fu lfillin g  its ob jec
tives. Behind them is the team work 
of the ir o ffic ia ls .

The advantages of th is  co-ord inated 
adm in istra tion  are many. Previous 
s ituations where a desirab le  housing 
developm ent proposed by one M in
istry has been delayed by another

fa ilin g  to provide the necessary trans
po rt fa c ilit ie s  no longer exist. The de
c is ion  to a llow  heavier lorries, w hich 
was previously viewed on ly w ith in  the 
narrow  confines of the M in is try  of 
T ransport, can now be considered 
w ith respect to every aspect o f the 
environm ent like ly  to  be affected. S im 
ila rly , the new D epartm ent has fa r 
g rea ter scope and fle x ib ility  in re
g ional p lanning activ ities.

Nevertheless, the crea tion  of an ap
propria te  adm in istra tive  m achinery is 
m erely one side of the equation. It is 
equa lly  im portan t to establish defin ite  
po licy  ob jectives tow ards w hich th is 
m achinery can aim. The main ob jec
tive  is obviously to im prove the qua li
ty of life  and to m in im ise the hostile  
and noxious elem ents of the environ
ment. Our problem  is to  develop the 
best method of approach and to es
tab lish  prio rities.

B rita in  has a very high population 
density  exceeded only by those of 
Hong Kong and the Netherlands. Her 
ac tiv ities  are large ly industria l and 
techn ica l. We must there fore  manage, 
develop and u tilise  as best we can the 
lim ited  resources we possess. It is 
often suggested tha t safeguard ing the 
environm ent necessitates a halt in 
techn ica l advances. However, I feel

that if past and present technology 
have created environm ental problem s, 
it w ill sure ly p rovide a means fo r the ir 
so lu tion in the future. B rita in  is also 
a s tr ic tly  urban society. E ighty per 
cent of the popu la tion  are liv ing in 
towns. In Great B rita in as a w hole a 
little  over 8%  of all land was in urban 
occupation  in 1970 and this is ex
pected to have risen to jus t over 11% 
by the year 2000.

The past has also le ft an appalling 
legacy of d e re lic t land and build ings, 
outw orn com m unities, slum s etc., all 
of w hich em phasise and perpetuate 
the d ispa rity  in p rosperity  between 
d iffe ren t parts o f the country. Fur
therm ore, as real incom es rise, so w ill 
peop le ’s expectations, w hich w ill be 
reflected in dem ands fo r h igher s tand
ards and such increasing ly rare com 
m odities as space. In the past, p leas
ant surroundings have often been 
ava ilab le  only fo r the priv ileged few 
and usually at the expense of others. 
We must aim to provide fo r everyone 
equally. The firs t p rio rity  of the new 
Departm ent, therefore, is to  im prove 
the bad environm ental cond itions 
from  w hich a ra ther large proportion 
of our popula tion at present suffers. 
Not only is th is  soc ia lly  and m orally 
the co rrec t po licy  fo r us to  adopt: it

is also perhaps the most rewarding 
investm ent we can make.

The firs t m ajor decis ion  taken in th is  
d irec tion  was the reform  of housing 
finance so that g rea ter resources 
cou ld  be devoted to slum c learance 
together w ith a program m e fo r the 
im provem ent of o lde r properties. The 
de le terious e ffects of bad housing, 
both soc ia lly  and econom ica lly , are 
w e ll-know n and w idespread: over
crow d ing  can a ffec t a c h ild ’s attitudes 
fo r life. Moreover, the aesthetic as
pects can also have a lasting effect. 
Hence fu ture p lanning and bu ild ing  
w ill g ive fu ll scope to a rch itects  and 
town planners in the hope of p rovid ing 
a new age of taste and e legance fo r 
the many whose surroud ings have also 
been poor fo r most o f th e ir lives.

The problem s of po llu tion  have also 
been given p rio rity  treatm ent. A firm  
foundation  fo r th is  has been provided 
by the va luable  and en tire ly  vo lun
ta ry  co-operation  of industry  w ith the 
A lka li and Clean A ir Inspectorate. The 
adoption of the « best p racticab le  
means » of con tro lling  po llu tion  has 
a lready led to a substantia l im prove
ment in the c lean liness o f a ir and the 
purity  of river water. The «peasouper» 
fogs of London are now a th ing of 
the past. But tha t does not mean that

our troub les are over. Pub lic  expend i
ture  is now w eighted to  a llow  fu rthe r 
research into m ethods of im proving 
the qua lity  of a ir and water. However, 
s ince  the pub lic  cannot be expected 
to bear the w hole cost, when an in
d iv idua l industry po llu tes the environ
ment, the p rinc ip le  «the po llu te r must 
pay» app lies w ithou t question.

The B ritish  c lim ate  and loca tion  of 
industry means tha t most of our w ater 
supply has to be re-cycled. The cost 
of m ain ta in ing high standards of purity  
is ris ing s ign ifican tly  each year w ith 
the massive investm ents in to new sew
erage plants, pa rticu la rly  those in the 
w orst affected areas of northern Eng
land. The adm in is tra tion  of rivers and 
sewerage trea tm ent is pa rticu la rly  im 
portant and the G overnm ent have now 
decided on a m ajor reorganisation 
which w ill bring the w hole hydro- 
log ica l cyc le  w ith in  the contro l o f the 
ten new W ater Regional Units.

Among our o ther achievem ents in th is 
area is a large program m e fo r im 
proving and restoring de re lic t land, 
new regula tions p roh ib iting  the em is
sion of dust and g rit from  furnaces 
and reducing noise, sm oke and fumes 
produced by m otor vehicles. We have 
brought new industria l processes un
der the contro l of the A lka li and Clean



A ir Inspectorate. An independent 
Royal C om m ission to advise on «mat
ters both national and in te rnational 
concern ing  the  po llu tion  of the en
vironm ent, on the adequacy o f re
search in th is  fie ld  and the fu ture 
poss ib ilities  of danger to the environ
ment» made its firs t report in 1971. It 
presented a genera lly encourag ing 
assessment of the state of our en
v ironm ent and put forw ard many he lp
fu l suggestions fo r the future.

II our firs t p rio rity  is to  im prove the 
environm ent then our second must 
be to conserve what is p leasant and 
valuable and exists at present. The 
Departm ent has numerous prospects 
fo r the conservation of h is to ric  towns, 
v illages and bu ild ings s ince it can 
now co-o rd ina te  bu ild ing  preservation, 
roads and tra ffic  management. S im i
la rly  the th rea t of industria l deve lop
ment in recreationa l areas can be 
met w ith w ise and carefu l p lanning 
w hich is essentia l fo r our small island 
w ith its ever-grow ing population. But 
our approach as a w hole must be less 
tow ards preservation in a narrow  
sense and more tow ards the p roper 
planning and m anagement of rural 
resources. This is one of the tasks to 
be tack led  in our cu rren t regional 
p lanning stud ies and structura l plans 
and, at European level, in the fram e
w ork of European A rch itectu ra l Her

itage Year 1975, launched recently  by 
the C ouncil of Europe.

Some o f our recreationa l requirem ents 
have been met by m ultip le  use of 
resources such as reservoirs fo r an- 
g linq and sa iling, and the Forestry 
Com m ission has a long record of 
p rovid ing  fa c ilit ie s  fo r cam ping and 
nature tra ils . The C ountryside Com
m ission also encourages the provision 
of recreationa l activ ities. It must be 
em phasised hede that none of th is 
represents an erosion of rural peace: 
we are not envisaging «planned re
creation» everywhere and we hope to 
ensure tha t the countrys ide  w ill s till 
provide opportun ities  fo r peace and 
so litude as well as fo r group activ ities. 
The Governm ent is p laying an active 
part in in te rna tiona l d iscussions con
cern ing the environm ent. We all re
cognise that po llu tion  of the a ir and 
sea does not respect in ternationa l 
boundaries, and tha t in ternationa l 
agreem ents can be very necessary. 
We also recognise the im portance of 
d ia logue w ith in  the European com 
m unity concern ing  problem s comm on 
to us all and w h ich  are shared by 
other developed nations in the w orld. 
We therefore subscribe  to most of the 
in ternationa l organ isa tions concerned 
w ith such prob lem s but here we must 
stress the need to guard against need
less dup lica tion  of w ork  between com 

peting organisations, w hich only serv
es to h inder progress and the achieve
ment of positive results. Our aim is 
to  w ork tow ards an e ffec ien t system 
of in te rnationa l arrangem ents com b
ining the maximum consu lta tion  fo r 
the  achievem ent of agreem ents on 
im portan t issues. Environm ental p rob
lems are indeed in te rnationa l and 
th e ir so lu tion  w ill requ ire  co-operative 
e ffo rts  by governm ents at various lev
els. I am confiden t tha t the B ritish  
Government, w ith its D epartm ent of 
the Environment, w ill con tinue to par
tic ip a te  active ly  in these activ ities, 
notably in the fo llow -up  of the U N 
C onference that has ju s t been held 
in S tockholm  and in the M in isteria l 
C onference on the Environm ent w hich 
the Council o f Europe is preparing fo r 
Vienna in March next year.

Yachts sailing on the recently opened Scammonden Dam, near Huddersfield, England. 
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YELL0WST0RE PÏÏRK 
2TS FÜRST CERTUKY

The national park concept is o ffic ia lly  
one hunded years old. It was M arch 1, 
1872, tha t P resident Ulysses S. Grant 
o f the United States of Am erica signed 
the act w hich reserved more than 
tw o m illion  acres of the M ontana Ter
rito ry as Yellowstone, the w orld 's  firs t 
national park.
Beginning on M arch 1, 1972, a variety 
of nationw ide observances w ill mark 
the creation and developm ent of the 
United States National Park System. 
Through these National Parks Cen
tennia l activ ities, the United States 
w ill ce lebra te  100 years of parks and

EDWIN N. WINGE,
Director, Office of Information, 

United States Department of the Interior, 
National Park Service, Washington

seek ways to extend to  the second 
century of national parks the s ingu lar 
con tribu tion  th is  ins titu tion  has made 
to m an’s strength and developm ent. 
The p ractice  of setting apart areas of 
land fo r p ro tection  in th e ir natural 
states is, of course, not a new one. 
O ther nations as well as the United 
States had acted p rio r to  the estab
lishm ent of Ye llow stone to  reserve 
areas fo r th is  purpose. Y ellow stone 
was unique because it marked the 
genesis of a new pub lic  lands po licy  
w h ich  —  shaped by the dem ocra tic  
ideal —  reserved outstanding areas

to be adm in istered by the nation fo r 
the benefit o f all its people.
E ighteen years passed before the 
U nited States established o ther na
tiona l parks. In the m eantim e, Canada, 
in 1887, created Banff National Park 
at the s ite  of a m ineral hot springs, 
and the Mexican Governm ent began 
in 1898 the p ro tection  of an ou tstand
ing fo rest area.
A ustra lia  established a Royal National 
Park in 1879, w h ile  New Zealand set 
aside her firs t, Tongariro , in 1894.
In Europe, Great B rita in organised in 
1895 a National Trust to  make land pur-

A photograph of Yellowstone taken in 1871



chases, and, a few  years thereafter, 
the Netherlands, Sweden and S w it
zerland also in itia ted  national park 
program m es.
In Indonesia, an im portant series of 
nature reserves was created in 1919. 
Japan estab lished a dozen national 
parks between 1934 and 1936.
W hile A rgentina  led out in 1903, other 
South Am erican nations took up the 
concept in the 1930’s, when Chile, and 
Ecuador term ed reserves « national 
parks ».
In South A frica , p ro tection  of the Sabi 
Game Reserve began in 1892, and it 
became the fam ous Kruger National 
Park. A fte r 1925 large national parks 
were estab lished in Rwanda and Ka
tanga, and nature reserves in M ada
gascar. The two decades fo llow ing  
1933 saw estab lished the great parks 
of eastern and centra l A frica.
A fu rthe r flow ering  of the park idea 
was the crea tion  of parks crossing 
national boundaries. Of in terest is the 
fa c t tha t 1932 dated the designation 
of both the W aterton-G lacie r In terna
tiona l Peace Park on the United States 
—  Canada border in the Rocky Moun
tains, and the firs t in ternationa l Eu
ropean park on the Dunajec, a bound
ary river between Poland and C zecho
slovakia. (See Nature in Focus No. 11 
page 2).
The fo rego ing  exam ples h igh ligh t ac
tions of the more than 100 nations 
w hich have estab lished national parks 
or equ ivalent reserves in the past hun
dred years.
The h istory of the national park move
ment in the United States is d iv ided 
into three d is tin c t periods. The first, 
extending fo r nearly half the century, 
was an era of som ewhat haphazard 
grow th during  w hich parks were 
carved from  governm ent-owned lands 
in the West. V andalis ing of Indian 
ruins and o ther valuable ob jects led 
to passage by the Congress in 1906 
of the A n tiqu ities  A ct w hich gave the 
President of the United States au
tho rity  to p rocla im  as «national mo
numents» pub lic  lands whose h is to 
rica l and sc ien tific  values were 
deemed w orthy of preservation. Con
gress la ter designated some of these 
monum ents as national parks.
Examples of the early prerserves are 
a forest of the earth ’s largest trees 
(Sequoia National Park), a segm ent of 
the chasm of the Colorado River g 
(Grand Canyon National Park), a gla- |  
c ie r-c lad  dorm ant volcano (Mt. R ain ier “  
National Park), and thousands of t  
trees-tu rned-to -stone (Petrified Forest ± 
National Park). |
The second period of the United 1 
States Park h istory began in 1916, *  
w ith the estab lishm ent of the National => 
Park Service as a bureau of the United

Formerly a royal hunting 
reserve (1856), the Gran 
Paradiso Park was es
tablished by decree in 
1922 and by law in 1947. 
Sited in the north of Italy, 
it is typically alpine, with 
gigantic glaciers and 
coniferous forests.

a *

States Departm ent of the Interior. Du
ring th is  period the a ttitude  of the 
nation changed from  an acceptance of 
the creation of scen ic parks in the West 
to  a firm  com m itm ent to a national 
system em bracing areas of h is to rica l 
as well as natural s ign ificance . A t the 
opening of th is  period there  were 16 
parks and 21 monuments. Between 
1925 and 1940, Congress enacted a 
series of m a jor land-use measures 
w hich expanded the scope of the Na
tiona l Park System to inc lude  national 
h is to ric  properties, nationa l park
ways, and national seashores. The 

8 num ber of areas in the System was 
2 a lm ost doubled in 1933 when Presi- 
|  dent Franklin D. Roosevelt transferred 
I  to it from  o ther governm ent départ
it ments 18 h is to rica l areas and 15 na- 
® tiona l monuments. The demands of 
§ W orld War II and the Korean W ar 
s imposed upon the National Park Sys- 
z tern a period of restric ted  fund ing 
8 w h ich  resulted in s tagnation and de
al te rio ra tion  of physical fac ilities .

The irreplaceable splendour of Grand Canyon, Yellowstone.

Of all west-European national parks, the À 
Swiss National Park is certainly one of 
the oldest. Created in 1914, it is situated in 
the famous Engadine Dolomites, 
at the extreme east of the country.

In 1956, the Governm ent in itia ted  a 
10-year m ajor rehab ilita tion  p rogram 
me known as «M ission 66». And by 
the end of that decade a movement 
was firm ly  underway to expand s ig 
n ifican tly  the pub lic  ow nersh ip  of 
ou tdoor recreation lands. The N atio
nal Park Service has played a m ajor 
role in th is expansion, w h ich  is con
tinu ing. For the Service it has meant 
not on ly  more acreage, but also w iden 
ed ph ilosoph ica l horizons and new 
program m es. Seashores, lakeshores, 
reservoirs, and areas intended fo r 
sw im m ing and p ickn ick ing  have been 
added under a new adm in istra tive  
category —  the «recreation area».

To meet the needs o f a modern —  
large ly urban —  society, cu ltu ra l p ro 
gram m es have been in itia ted. New his
to rica l areas have been brought into 
the system, and the National Park 
Service has been assigned leadership 
respons ib ility  fo r preservation of h is
to r ic  sites th roughout the nation.
This period has been m arked, also, 
by increasing con tribu tions to the de
ve lop ing  w orld  conservation move
ment.

The park V is ito r Center, as a pub lic  
educational fac ility , has been made a 
feature of national parks in Italy, 
Sw itzerland, Costa Rica, Columbia, 
A rgentina, Venezuela and elsewhere, 
traceab le  in several instances to the 
insp ira tion  and data received by o f
f ic ia ls  attend ing the International Se
m inar in A dm in istra tion  of National 
Parks and Equivalent Reserves spon
sored by the United States and Cana
da. The urgent establishm ent of faunal 
reserves, together w ith the app lica tion  
of s tr ic t con tro ls  on v is ito r use, have 
sprung from o ffic ia l v is its  made to 
United States national w ild -life  ref
uges and national parks. Deserts, 
seashores and g lacia ted areas once 
ignored, are being rap id ly  inco rpo 
rated into park systems, largely be
cause of the ir success in the United 
States. Now as the w orld  gains ex
perience, a reverse flow  of ideas is 
benefiting  the United States.

A d iv idend of United States park po licy  
has been the econom ic benefits de
rived from  tourism . The prom ise of 
fo re ign  exchange earn ings and the 
im provem ent of local econom ies are 
im portan t inducem ents fo r cu rren t ac
ce le ra tion  of park estab lishm ent and 
increase in park fund ing th roughout 
the w orld . At the same tim e, it is c lear 
tha t the p rinc ipa l m otivation behind 
parks —  the desire  to  preserve and 
app ropria te ly  use a national heritage 
—  has become, since the Yellowstone 
incident, an in te rnationa l philosophy 
gu id ing  national park adm in istra tion  
in nearly all countries.
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ECY - STOCKHOLM - VIENNA

The w ide ly-reported  United Nations 
Conference on the Human Environ
ment, held at S tockholm  in June, rep
resented another positive and encour
aging step tow ards solving the w o rld ’s 
environm ental problem s. Am ongst the 
many im portan t long-term  decis ions 
reached, most notable was the estab
lishm ent of new structures w ith in  the 
UN organisation, p rim arily  to prom ote 
in te rnationa l cooperation and to ad
vise, inform , encourage and above all 
co-ord ina te  the environm ental a c tiv i
ties of specia lised  agencies and re
g ional UN organism s. The Council of 
Europe w ill na tura lly  be part of th is  
great co llec tive  effort, having already 
proved itse lf in the environm ental fie ld  
over the last 11 years, as w itness the 
success o f European Conservation 
Year in 1970, the firs t la rge-scale con
servation exercise of its kind.

Several of the S tockholm  recom m en
dations stressed the need to develop 
e ffic ien t in form ation systems, par
ticu la rly  in and fo r developing coun
tries, and fo r more research into pe
dology, po llu tion , leg is la tion etc. The 
Council o f Europe through its Euro
pean Inform ation Centre fo r Nature 
Conservation, may con tribu te  valuable 
assistance here, together w ith its ex
perience in the exp lo ita tion  and man
agem ent of natural resources, and also 
its previous accom plishm ents in the 
leg is la tive fie ld . The C ounc il’s p ro jec t 
fo r a «European Convention fo r the 
C onservation of Fresh W ater against 
Pollution» w ill also help realise the 
recom m endation that c o -o rd in a te d  
program m es fo r a ir and w ater su rve il
lance be established. The im portance 
of each organ isa tion  acting w ith in  the 
sphere of its own experience figures 
prom inently  on the agenda of the 
M in is te ria l C onference on the Envi
ronm ent to be organised by the Coun
c il of Europe from  28-30 March 1973 
in Vienna.

S ince it is now obvious tha t w orld  co 
operation presupposes regional co 
operation, the Council of Europe w ill 
in tensify its environm ental p rogram 
mes to con tribu te  still fu rthe r to the 
g lobal e ffo rt to  safeguard the natural 
resources of the biosphere.

THE ENVIRONMENT DEBATE

A proposal fo r the appoin tm ent of a 
European High C om m issioner fo r the 
Environment, who w ould be entitled 
to make any proposals to govern
ments concern ing  the pro tection  of 
the environm ent, is to  be subm itted 
to the M in is te ria l C onference on the 
European Environm ent in V ienna (28- 
30 March 1973).

This was one of the points of recom 
m endations unanim ously adopted by 
the Consultative Assem bly during its 
debate on the environm ent on 21-22 
January 1972. The Assem bly also found 
a general lack of co-ord ina tion  be
tween European and in ternationa l o r
ganisations in the environm ental fie ld  
where such action cou ld  only be ef
fective  if governm ental action itself 
were co-ord ina ted . S ince the success 
of the cam paign to im prove the en
v ironm ent depends large ly on con
certed in te rnationa l action, the ap
propria te  in ternationa l bodies should 
therefore be given more pow er in the 
supervision of national action fo r the 
harm onisation of regulations, norms 
and em ission levels. A recom m enda
tion (no. 659) was also made to the 
Com m ittee of M in isters, inviting all 
the governm ents of member States 
to adopt as soon as possib le the 
p rinc ip les  of a national environm ent 
policy. The ten p rinc ip les  include:

O the respons ib ility  of the po llu ter;

#  the estab lishm ent of the depart
ments fo r the con tro l and pro tec
tion of the environm ent;

O in tegration of such departm ents 
w ith those responsib le  fo r regional 
p laning;

•  penalisation of acts detrim enta l to  
the environm ent, and that the re
sponsib le  local au thorities be as
sured the necessary resources.

Governm ents should also be invited 
to ensure that European farm ers be 
able to avoid the use of p roducts 
de trim enta l to  the environm ent.

The C om m ittee of M in isters was fu r
ther recom m ended to con tribu te  to the 
UN C onference on the Environm ent 
(S tockholm  5-16 June 1972) by defin ing

the most urgent problem s in Europe, 
as we)I as to prepare conventions and 
agreem ents on po llu tion  contro l and a 
po licy  fo r the prom otion of p lanning 
o f natural areas and landscapes. Mr. 
Genscher, M in is te r of the In te rio r of 
the Federal Republic of Germany, 
w ho addressed the Assembly, stated 
tha t it was cheaper to avoid po llu tion  
beforehand than to try  and rectify  the 
s itua tion  a fte r it had happened. He 
denied tha t experim enta ily-neutra l pro
ducts were more expensive than po l
lu ting ones and stressed tha t fa r
sighted po lic ies  were necessary if 
long-term  arrangem ents fo r the a- 
ch ievem ent of p roduction  w ithout po l
lu tion were to be made.

The Assem bly agreed tha t in the fu 
ture, top p rio rity  w ould  be given to 
environm ental questions and special 
a ttention paid to the co -o rd ina tion  of 
all European action, the in tens ifica tion  
o f co-operation  between international 
organ isa tions and the prom otion of 
the establishm ent of in form ation sys
tem s in national parliam ents. The 
S tanding C onference of European 
M in isters of Education and the Coun
c il fo r Cultura l C o-operation were 
asked to  encourage environm ental 
education at all levels.

A separate recom m endation (no. 660) 
on the im pairm ent of the environm ent 
and its e ffects on human health again 
ca lled  fo r c loser co-operation  w ith 
o ther organisations, such as WHO and 
OCED, fo r an extension of the man
date of the European Inform ation Cen
tre  fo r Nature Conservation and fo r 
European leg is la tion  accom panied by 
s tr ic t contro l measures.

To reduce a ir po llu tion  from  m otor 
veh ic le  exhaust gases, the Assembly 
appealed to all C ouncil o f Europe 
mem ber States to ensure tha t environ
mental experts are engaged in na
tiona l and in ternationa l w ork in the 
fie ld  of m otor veh ic le  transm ission 
contro l. Members of the Assem bly 
w ere invited to in troduce in the ir re
spective national parliam ents d ra ft 
leg is la tion  s im ila r to the United States 
Federal Standards.

A resolution on the repercussions of 
supersonic c iv il fligh ts  on the human 
and natural envronm ent was fina lly

adopted a fte r being referred back fo r 
fu rthe r study. The term s of the resolu
tion stated tha t before taking the de
cis ion of opera ting  c iv il supersonic 
a ircra ft, com petent au thorities should 
aw ait the results o f sc ien tific  research 
into the e ffects on human health, 
animal life  and clim ate. Supersonic 
fligh ts  should, in any case, not be 
perm itted on a large scale and be 
banned over populated areas.

THE ENVIRONMENT AND THE 
EUROPEAN MINISTERS 
OF JUSTICE

Mr. Pleven, M in is te r of Justice  of 
France, presented at the 7th Con
ference o f European M in isters of Jus
tice , w hich took p lace at Basle from 
15 to 18 May 1972, a report on the 
con tribu tion  of c rim ina l law to gov
ernm ent e ffo rts  to safeguard the en
vironm ent.

A fter having b rie fly  outlined the p rob
lem of the risk of the destruction  of 
nature by man him self, Mr. Pleven 
insisted on the necessity of an action 
to safeguard the environm ent against 
the dangers presented by the various 
kinds of po llu tion  and to p ro tect man 
against these th rea ts to his physical, 
b io log ica l and mental health.

The cam paign to  contro l po llu tion  is 
spreading on several levels: techn ica l 
—  maximum po llu tion  levels, estab
lishm ent of m ethods fo r de tecting po l
lutants and con tro lling  the degree of 
po llu tion  in p roducts  and the natural 
environm ent —  but also leg is la tive 
and sta tu tory of both a deterrent and 
repressive kind.

This tw ofo ld  leg is la tive  aim raises 
inevitably the question of the con tribu 
tion of crim ina l law to general envi
ronm ent conservation policy.

To assess the crim ina l law con tribu 
tion  to the pro tection  of the human 
environm ent at its  true w orth, it is 
v ita l tha t States should exchange in
form ation, fo r po llu tion  recognises no 
frontiers. Specia l socio -lega l research 
should be undertaken to define the 
potentia l role of the various penal law 
measures in e ffective  conservation of 
the environm ent. The Council of Eu
rope should lend its support to  th is 
venture, w ith a v iew  to harm onising 
leg is la tion, harm onisation w hich must 
constitu te  a m ajor ob jective  fo r all 
mem ber States.

A resolution in tha t sense was e labo
rated at the end fo r the Conference.

THE THIRD PARLIAMENTARY 
AND SCIENTIFIC 
CONFERENCE

Some 150 parliam entarians, industri
alists, scientists, science m anagers 
and adm in is tra tors met in Lausanne 
from  11 to 14 A pril, under the auspices 
o f the Council o f Europe Assem bly to 
discuss the p lace of sc ien tific  re
search and techno log ica l app lica tion  
in socie ty and the func tion  of pa rlia 
ments in fo rm ing sc ience and tech 
nology po licy. The d ia logue was fru it
fu l and w ide-ranging and many de
ta iled  proposals were made, but in 
general the C onference’s attention 
was focused on three main areas:

O  the need to d irec t sc ien tific  and 
techno log ica l e ffo rt to  ob jectives 
w hich socie ty itse lf w ould  lay down 
in a human perspective. The C lub 
of Rome’s study on «The Lim its 
to Growth» was at the centre  of 
d iscussions. It was c lea rly  brought 
out that some way w ould  have to 
be found of enabling dec is ion 
makers, w hether parliam entarians 
o r members of governm ents, to  be 
fu lly  aware o f all the repercussions 
of th e ir decis ions, and of g iv ing 
parliam ents the means to exercise 
the ir func tions  properly  in the tech 
no logica l age.

#  The need to encourage co-opera
tion  in Europe on fundam ental 
sc ien tific  research, in the social 
sciences as w ell as the « pure » 
sciences. The experience of some 
of the exis ting  organisations was 
analysed, and the lessons drawn 
from  the com parative fa ilu re  of 
some, and the success of others 
like  CERN. In general, partic ipants 
emphasised the need to encour
age ground-level con tracts  among 
w ork ing  scientists.

O  The need to have a coherent tech
no log ica l po licy  fo r Europe. This 
w ould im ply estab lish ing some sort 
of European m achinery to frame 
and operate such a po licy, which 
w ould inc lude in pa rticu la r the co
o rd ina tion  of pub lic  purchasing 
po lic ies. For th is  to be possib le 
national governm ents w ould have 
to use much more sophisticated 
methods o f evaluating techno lo 
g ica l effort.

The proceedings and conclus ions of 
the C onference w ill be debated by the 
Assem bly in O ctober, when the Com
m ittee on Science and Technology 
w ill present concre te  proposals fo r 
fo llow -up  action.

Satellite view of Europe.



A FUTURE FOR OUR PAST
The Council o f Europe is to procla im  
1975 «European A rch itec tu ra l Heritage 
Year». The purpose of the year is «to 
pro tect and enhance bu ild ings and 
areas of a rch itec tu ra l o r h is to ric  in
terest, to  conserve the character of 
o ld towns and v illages and to assure 
fo r ancient bu ild ings a liv ing role in 
contem porary society».
This move may be considered as the 
second part of the Council o f Europe’s 
cam paign to im prove the qua lity  of 
the environm ent. In 1970 the Council 
launched « European Conservation 
Year » w hich provoked an enorm ous 
pub lic  in te rest in the defence of na
ture  and resulted in a Europe-w ide 
movement tow ards more rational man
agement of land, w ater and o ther na
tura l resources.
Now, a fte r several years of expert 
studies, the organ isa tion  is determ ined 
to fig h t the grow ing  th reat to our ar
ch itec tu ra l heritage and to provide fo r 
it a new lease of life  in the modern 
w orld.
S ince th is operation w illa lso  requ ire the  
support o f pub lic  opin ion th roughout 
Europe, national com m ittees w ill soon 
be estab lished in each of the seven
teen m em ber countries of the Coun
c il and it is hoped that th is  w ill also 
occu r in o ther European countries. 
The organisation w ishes the cam paign 
to be open to every European State, 
w hether o r not it be a mem ber of the 
C ouncil.

EUROPE ASSESSES 
ITS WATER RESOURCES

Better methods of evaluating fresh 
w ater resources to ensure more ra
tiona l m anagem ent of supplies were 
d iscussed by the S trasbourg W ater 
Symposium, organised by the Council 
o f Europe and the Louis Pasteur Uni
versity of S trasbourg from  29 February 
to 3 March 1972. This is the firs t tim e 
tha t the Council o f Europe has co
operated closely, in a sc ien tific  study 
of th is kind concern ing  the environ
ment, w ith institu tions of h igher edu
cation. More than one hundred gov
ernm ental experts and sc ien tis ts  from 
fifteen West and East European coun
tries, as w ell as Iran, Canada and Ve
nezuela, took  part. Several conc lu 
sions were reached:

#  a perm anent exchange of in form a
tion on data sources, research 
methods and in ternationa l rivers 
and ground w ater resources should 
be organised at European level;

O a system atic survey of the various 
ca rtograph ica l aspects of hydro- 
log ica l phenom ena w ould also be 
most useful;

#  in ternationa l co-operation  in ex
p lo iting  record ings achieved on 
the techn ica l level should also be 
developed on the sc ien tific  level;

O lastly, the Symposium em phasised 
the great im portance of national 
w ater surve illance networks.

These conclus ions of a sc ien tific  and 
techn ica l nature were designed to 
im prove research and action to safe
guard one of m ankind ’s most ind is
pensable resources, namely, water.

THE EUROPEAN DIPLOMA 
FOR THE ABRUZZI 
NATIONAL PARK

«The strugg le  to conserve and en
hance the value of our natura l heritage 
w ill never cease» —  these were the 
w ords of Mr. Lujo T onc ic-S orin j, Sec
retary General of the C ouncil of Eu
rope, when he presented the Euro
pean D ip lom a fo r Nature Conserva
tion  to  the Ita lian M in is te r of A g ricu l
tu re  and Forestry on 21 May last. 
« Indeed it w ill becom e increasing ly 
arduous », he continued, « and the 
Council of Europe w ishes to be in the 
vanguard. In presenting the D iploma 
to the Abruzzi Park in recognition 
of its European, sc ien tific  and cu ltu ra l 
value, I ask you to redouble your 
e ffo rts  to preserve fo r fu tu re  genera
tions th is  fine  m ountain and fo rest 
landscape, th is  w ild -life  sanctuary on 
w h ich  the presence of the Apennine 
bear confers a specia l d is tinction».

4 3 a r c o
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EUROPE'S LOCAL 
AUTHORITIES

The Europe C onference of Local Au
tho ritie s  w ill meet in p lenary session 
at S trasbourg at the end of Septem
ber, the main theme being «The par
tic ipa tion  of the citizens, of the local 
au thorities and of the regions in the 
regional p lanning o f Europe». The 
chairm an of the C om m ittee fo r Re
g ional P lanning and Developm ent 
w ill present the C onference ’s opin ion 
on «The organisation of a European 
netw ork of trunk road com m unica
tions as a part of European regional 
p lanning». This report recom mends, 
among other th ings, the creation of 
a high sped in te r-c ity  link  (aerotrain) 
between Brussels, Luxem bourg, Stras-

bourg, Basle, Geneva, where Euro
pean institu tions have the ir headquar
ters, as such transport has few  un
desirab le  effects on the environm ent. 
The enlargem ent of the Com m unities 
w ill fo rm  the basis of w ide-ranging 
d iscussions on the report to  be pre
sented by the president of the As
socia tion of Mayors of France on «The 
role of the local au thorities w ith in  the 
fram ew ork of the C ouncil o f Europe 
in the near future». In add ition, com 
mittee w ork on the ro le of local au
tho rities  in environm ental p lanning 
and pro tection, especia lly  concern ing 
c ity  tra ffic , a ir and w ater po llu tion, is 
to be undertaken.

THE EUROPEAN 
SOIL CHARTER

At its meeting in May 1972, the Com
m ittee of M in isters of the C ouncil of 
Europe adopted the European Soil 
Charter.
Twelve p rinc ip les  are la id down in the 
Charter. F irst of a ll, the various uses 
of the soil are set out, then measures 
fo r its conservation; and fina lly , the 
national and reg ional au thorities are 
asked to take certa in  steps in con
junction  w ith the ir regional p lanning 
schemes.

*  *  *

SHORT 
NOTES

Denmark agrees to help save 
the Atlantic Salmon

In February 1972 the United States 
announced that agreem ent had been 
reached w ith Denmark to cu rta il the 
salmon fish ing  o ff western Greenland. 
Ever s ince the developm ent of th is 
fishery in 1956-57, there has been a 
grow ing concern fo r the fu tu re  of the 
A tlan tic  salmon. Fears tha t it w ould 
lead to the extinc tion  of the species 
in itia ted  a num ber of fish ing  research 
program m es cu lm inating  in a proposal 
fo r a ten-year ban on d rift netting in 
known salmon feed ing grounds, by 
the International Com m ission fo r the 
Northw est A tlan tic  F isheries at W ar
saw in June 1969. Denmark, the Fed
eral Republic of Germany, and Swe
den did not agree to th is  proposal. 
Denmark fe lt there was insu ffic ien t

evidence at the tim e to jus tify  such a 
ban but agreed to restra in  salmon 
catches and apply certa in  restric tions 
on gear and fish ing  seasons. Now, un
der the present agreem ent, the high 
seas salmon fishery by Danish flag 
vessels w ill be gradua lly  phased out 
by 1976, a fte r w hich it w ill cease a lto 
gether. The agreem ent also gives 
e ithe r governm ent the righ t to  request 
fu ture  meetings to review the status 
of the salmon stocks.
A lthough there are s till fears that th is 
action w ill be insu ffic ien t to save th is 
h igh ly prized natural resource, the 
fish  once ca lled «Salar the Leaper»

by the Romans, it is hoped that the 
decis ion  taken by the Danish Govern
ment w ill set an exam ple to o ther 
sa lm on-fish ing countries and lead to 
the u ltim ate e lim ina tion  o f h igh-seas 
salm on-fishery.

Seabirds in Danger

It is not genera lly  realised by most 
Europeans tha t a large group of b irds, 
the auks (A lc idae) liv ing on the high 
seas and on isolated rock is lands are 
in grave danger.

Dr. B ill Bourne of Aberdeen U niver
s ity and Baron Anto ine Reille  of the 
French League fo r B ird Protection 
state tha t populations of gu illem ots 
(U ria aalge), razorb ills  (A lca  torda), 
and puffins (F ratercu la  a rc tica ) are 
dec lin ing  so d ras tica lly  as to give 
ju s tifiab le  cause fo r alarm.

At the end of the last century, co lon ies 
fo rm erly  estim ated to num ber over 
several hundreds of thousands of 
these birds, such as at A ilsa Craig 
(Scotland), Grassholm  (Wales) and 
the S c illy  Isles (England), were a l
ready beginning to d im in ish.

In 1969 a national census of breeding 
seabirds undertaken by the (B ritish) 
Seabird Group, revealed a sta rtling  
decrease in co lon ies o ff C lo Mor, the 
Shiant Islands and especia lly  St. K ilda 
of north-w est Scotland and in many 
other areas. Before 1960, there were 
around three m illion  breeding pairs 
of puffins on St. K ilda. S ince then, and 
pa rticu la rly  in the last tw o or three 
years, the num bers have declined so 
rap id ly  that the island now supports 
only one-tenth of the o rig ina l popu la
tion. The French co lon ies of auks are 
said to be alm ost ex tinc t: the most 
im portan t breeding co lony on Sept
Isles has evolved as fo llow s:

1950 1966 19691 1972

puffins 7 000 3 0002 500 440
gu illem ots  950 250 100 90
razorb ills  350 440 150 150
1 the year o t the Torrey Canyon d isaste r;
= th is  figure  represented  95% o f the French puffin  

popu lation .

The reasons fo r th is  dec line  are not 
certa in , a lthough it is believed that
oil po llu tion , po isoning by to x ic  chem i-



cals and perhaps disease or changes 
in cond itions at sea are involved. 
M oreover, many seabirds are trapped 
and drowned in the nets of salmon 
fish ing boats on the high seas —  half 
a m illion  B rünn ich 's  gu illem ots died 
in th is  way last year.

►
Puffins -  high-sea birds, victims 
of the changing environment?

Conservation Programme 
for World Wildlife

The W orld W ild life  Fund has published 
its Conservation Program me fo r 1972- 
73. The 104 p ro jects  were selected 
w ith the sc ie n tific  advice of the IUCN 
who orig ina ted  many of them.

The WWF and IUCN w ill com bine the ir 
e ffo rts  to prom ote environm ental edu
ca tion : p ro jec ts  inc lude the prepara
tion of method books fo r teaching at 
prim ary and secondary school levels 
as w ell as popu lar pub lica tions and 
in ternationa l exh ib itions.

Among the species covered by the 
WWF pro jects  are po lar bears, vicuna, 
turtles, eagles and tigers. The main 
p ro jec t involv ing the tige r is the es
tab lishm ent of a sanctuary in the 
Chitawan Park in Nepal. As a fu rthe r 
part of the e ffo rt to contro l o r avert 
the intense pressure on w ild  cat po
pulations in general, as a result of 
the fu r trade, financ ia l support is being 
given to fie ld  studies of jaguars, leop
ards, oce lo ts and cheetahs.

The WWF have also announced the 
estab lishm ent of a specia l Fund fo r 
B iotype A cqu is ition , fo r the setting 
aside of land in its natural state fo r 
conservation «for sc ien tific , cu ltu ra l, 
educationa l, aesthetic and econom ic 
purposes». Am ong the numerous b io 
type p ro jects are: the conservation of 
various w etlands th roughout Europe; 
the pro tection  of the cloud forests of 
Guatem ala and Panama; v irg in  forests 
in Nepal, Indonesia, Peru and Brazil, 
islands in the Galapagos and Seychel
les and Lake Nakuru in Kenya —  one 
of the most d ram atic  exam ples of a 
threatened biotype. Farm chem ica ls 
and pressure fo r settlem ent threaten 
not only the s ingu la rly  spectacu lar 
gathering of over a m illion  Lesser 
Flam ingoes, pe licans and storks, but 
also the destruction  of the w hole 
ecosystem of the National Park itself.

The European Working 
Conference on Environmental 
Conservation Education

The firs t European C onference on 
Environmental Education was held on 
15-18 Decem ber 1971 at Rüschlikon, 
near Zurich, Sw itzerland, and attended 
by specia lis ts  on environm ental edu
cation —  scientists, adm in istra tors, 
teachers and o ther educators. Besides 
c la rify ing  general concepts, surveying 
the present s itua tion  and po in ting  out 
the needs, the conference form ulated 
spec ific  recom m endations fo r p ro jects 
and program m es in environm ental 
education related to prim ary and sec
ondary levels, teacher tra in ing , h igher 
education and out-o f-school educa
tion.

It was jo in tly  organised by the Inter
national Union fo r the Conservation of 
Nature and Natural Resources (IUCN) 
and the W orld W ild life  Fund (WWF) 
w ith the support of numerous other 
organisations. Under the C hairm an
ship of Dr. L. K. Shaposhnikov (USSR), 
the partic ipan ts  considered tha t the 
C onference had provided an invalua
ble opportun ity  to exchange in fo rm a
tion on the m ethodology and im p le
m entation of environm ental education 
in the d iffe ren t European countries. 
The C onference proposed p ractica l 
program m es in environm ental educa
tion  adapted to meet the needs of 
education system s in a w ide variety 
of situations.

Am ong the recom m endations put fo r
ward, the fo llow ing  are of specia l in
te rest: w ith respect to out-o f-school 
environm ental education fo r ch ild ren  
and youth, it was recom m ended that 
the governm ents should make it pos
s ib le  fo r ind iv idua ls to give service 
to the com m unity in the form  of w ork 
in the environm ent fie ld  as an a lte r
native to m ilita ry  service.

It was fu rthe r proposed tha t European 
governm ents con tribu te  to an in te rna
tiona l trust fund fo r youth ac tiv ities  in 
environm ental conservation at a Eu
ropean level, to  be adm in istered by 
the  Council o f Europe and the Coun
c il on Mutual Econom ic Assistance.
W ith respect to teacher tra in ing , which 
was given special attention, it was 
recom m ended tha t e ffo rts  be made to 
develop in the teacher a c ritica l 
awareness of environm ental problem s 
to enable him to provoke responsib le 
a ttitudes concern ing environm ental 
m atters in his pup ils ; and tha t en
v ironm ental conservation be recog
nised as an essentia l part of teacher 
tra in ing . Specia l tra in ing  courses of 
youth leaders, «animateurs» and other 
in form al educators in environm ental 
conservation should also be organised 
as a m atter of urgency.
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Tracking radio being wired to 
shell of mature green turtle.

MATURE IM EOCUS 
LOOKS AT BOOKS

PROTECTION
OF THE NATURAL ENVIRONMENT

The D ivision fo r the P rotection of the 
Natural Environm ent of the Centre Na
tiona l d ’Etudes Techniques et de Re
cherches Technolog iques pour l'A g ri
cu lture , les Forêts et l'Equipem ent Ru- 
rals —  CERAFER, of the French M in
istry of A gricu ltu re , presents in album 
form  the ac tiv ities  of 15 countries 
concern ing  the pro tection  of the na
tura l environm ent. Precise in form ation 
is given about national parks, natural 
reserves and the m anagement of pro
tected zones.
Each country is considered w ith in  its 
own geographica l, econom ic and po
litica l fram ew ork. The reports them 
selves are supplem ented by a large 
num ber of illustra tions, maps and 
diagram s w hich a llow  a visual rea lisa
tion  of most of the  w ork from  each 
country.
An addendum  gives a lis t of the p rin 
c ipa l pro tected sites in the form  of 
natural parks in Europe.
The 15 countries concerned in these 
reports are: Belgium , Bulgaria, Den
mark, the United States, Finland, 
Great B rita in , Italy, Japan, the Nether
lands, Federal R epublic of Germany, 
Rumania, Sweden, Sw itzerland, USSR 
and Yugoslavia.
La Protection de la Nature 
Ministère de l'Agriculture 
Département de Protection 
de la Nature, CERAFER 
[Text In French]

SOCIALISATION
OF THE NATURAL ENVIRONMENT
In a study of the econom ic and po
litica l aspects of m an’s natural en
vironm ent, the author accuses a so
cie ty fascinated by m ateria lism , libe r
alism  and urbanisation of being the 
main con tribu ta ry  fa c to r in the destruc
tion  of our environm ent. He advocates 
tha t any attem pts to stop th is  damage 
w ill require a to ta l reform  of society 
b " a «socia lisa tion of the natural en
vironm ent» —  w hich  w ould involve 
the creation of an au thority  in favour 
of nature and not on nature. S im ilarly, 
there w ould have to be a new po licy 
on industria l expansion, environ

mental p lanning and in ternationa l re
lations, in o rder to  avoid an increase 
in poverty w h ich  w ould eventua lly and 
inevitably lead to revolution.
Socialisation de la Nature
Philippe Saint Marc - Editions Stock, 1971
[Text in French]

WHALES, DOLPHINS 
AND PORPOISES
As a rare b i-p roduct of a life tim e of 
sea voyages, Dutch C apta in Mörzer 
Bruyns has produced a «Field guide 
o f whales and dolphins». A fascinating 
book and unique in nature, it sum 
marises the au thor’s observations 
made during some fo rty  years at sea. 
The exce llen t draw ings in th is  w ork 
w ill be, fo r many readers, the ir firs t 
encounter w ith th is  m ysterious group 
o f anim als which, through overhunting 
and the po llu tion  of the environm ent, 
may soon becom e yet another th rea t
ened aspect of our environm ent. 
Through know ledge, more understand
ing may be created and th is  Guide 
should ce rta in ly  s tim u la te  th is  interest.
Field guide of W hale: and Dolphins 
Captain W.F.J. Mörzer Bruyns 
Ultgeverel] lor/ n.v. ultgeverl] v.h. c.a. mees 
Zleseniskade 1411 
Amsterdam (Netherlands)
[Text In English]

MANUAL ON GERMAN 
WATER LAW
The Manual on German W ater Law, 
fo rm erly  edited by P rofessor W üst
hoff and continued by Professor W. 
Kumpf, has appeared in 6 volumes 
between 1958 and 1971 and gives a 
v irtua lly  com plete  survey of the legal 
provis ions app licab le  in the Federal 
R epublic of Germany concern ing  the 
use and p ro tection  of its waters. A ll 
aspects of the use of fresh waters 
and the sea-shore and pro tection 
against po llu tion  are covered, in
c lud ing , fo r instance, tra ff ic  on w ater
ways, construction  laws, taxation, as 
w ell as measures against various 
form s of po llu tion.
The manual com prises the Federal 
acts in force, among w hich the act 
on the use of waters (W asserhaus
haltsgesetz) and the act on Federal 
w aterways (Bundeswasserstrassenge- 
setz) may be m entioned; both acts are 
accom panied by com m entaries. 
M oreover, th is  Manual conta ins the 
pertinent acts of the Länder, which, 
accord ing  to the C onstitu tion, are 
com petent to  pass leg is la tion  in th is 
fie ld . A certa in  num ber of legal p ro 
vis ions no longer in fo rce  w hich may 
s till be im portan t fo r estab lished rights 
o f users, are also reproduced. It con
ta ins fu rtherm ore  certa in  in ternationa l 
agreem ents. It is com pleted by a se

lection  of im portan t court decis ions in 
the fie ld  of w ater law.
The pub lica tion  in loose-leaf form  
a llow s fo r constant updating.
Handbuch des deutschen Waseerrechte: 
Wüsthoff-Kumpf
6 volumes, loose-leaf edition 1958-1971 
Erich Schmidt Verlag, Berlin 
[Text In German]

SPLENDOURS OF THE SEA
Although sea she lls are na tura lly  pho
togen ic, the im peccable photography 
and the thought put in to the design 
and layout of th is  book, have made it 
a w ork of art. The num erous illu s tra 
tions, inc lud ing  both b lack and w hite  
photographs and hand-tipped co lou r 
plates, reveal the fasc ina ting  w orld  of 
the sea she lls w ith  th e ir trem endous 
varie ty of shapes, co lours, s tructures 
and textures. A short descrip tion  of 
the physica l cha rac te ris tics  and hab i
tats of each species supplem ents ev
ery p ic tu re . A longer in troducto ry  tex t 
deals w ith po in ts of more general in 
terest, such as the role of shells in 
history, shell lo re  in d iffe ren t cu ltu res 
and the in fluence of shell form  on art. 
Thus the sub ject is considered in 
depth but at the same tim e in term s 
su ffic ien t fo r the general reader, who 
cannot fa il to  be in trigued by these 
w onders o f the sea.
THE SHELL: Five Hundred Million Veers of 
Inspired Design. Hugh and Marguerite Stlx, 
and R. Tucker Abbott. Photographs by 
H. Landshoff.
Published by Harry N. Abrams, Inc., New York. 
[Text In English]

WATER POLLUTION -  
A WORLD PROBLEM
Legal, sc ien tifique  and po litica l as
pects of w ater po llu tion  were d is 
cussed at a C onference held in. Ju ly  
1970 at the U niversity C ollege of 
Wales.
The report of the C onference includes 
the papers w hich were de livered on 
a w ide range of subjects, inc lud ing , 
po llu tion  by nuclear and therm al 
waste, o il, chem icals, pestic ides and 
sewage.
In add ition , the d iscussion on these 
papers has been inc luded in th is  
report and provides a great deal of 
va luable  in form ation. P robably due to 
the exclus ive ly  Anglo-Saxon p a rtic ip a 
tion in the C onference undue em
phasis has been placed on po llu tion  
problem s in the North A tlan tic  areas. 
In fact, o ther regions are hard ly 
touched upon at all. W ith th is  reserva
tion in m ind the pub lica tion  presents 
va luable  reading to experts and lay
men alike.
Water Pollution as a World Problem 
David Davies Memorial Institute 
of International Studies Europa Publications, 
London 1971 [Text In English]



ZUSAMMENFASSUNGEN

BODENERHALTUNG IN EUROPA
S 2
Frédéric Fournier
Generalinspekteur des wissenschaftlichen 
und technischen Forschungsbüros Übersee, 
Versailles, Frankreich

Als eine der lebensnotwendigen Aufgaben des 
Menschen auf dem G ebiet der Um welterhaltung 
g ilt  d ie  Abwendung von Bodenerosion, von Er
schöpfung und b io lo g isch e r Verarmung des Bo
dens. Die drastischen Ausw irkungen der N aturero
sion lassen erkennen, dass das Problem der Bo
denerhaltung von den trad itione llen  Agrarländern 
n ich t ausser acht gelassen werden darf. D ie un
bedenkliche Anwendung entw icke lte r landw irt
schaftliche r und ind u s trie lle r Produktionsm ethoden 
zum Zweck der Ertrags- und Gew innsteigerung 
w ird  nur noch stärker zu Erosion, Verschmutzung 
und b io log ischem  U ng le ichgew icht beitragen. 
U nterrichtung der Ö ffen tlichke it über d ie  Boden
arten, ihre laufende Schädigung und d ie  noch aus
stehenden Gefahren tu t not. Erst dann können 
M öglichke iten  zur Lösung dieser Problem e erwo
gen werden.

BODENBIOLOGIE - S 3
Jacques Brakei
Leiter des Forschungszentrums 
für Hülsenfruchtpflanzen (IRSIA)
Staatliche Landwirtschafts-Hochschule,
Gembloux (Belgien)

Unser Erdboden ist belebt. Die Tä tigke it von M i
kro-Organism en — v ie le  von ihnen lebensw ichtig  
für den Menschen — ist m ann ig fa ltig : sie verar
beiten Sand und Ton zu Grundsubstanzen des Bo
dens; ihre Tä tigke it is t entscheidend fü r den S tick 
s to ff-K reis lauf. Fre ier atm osphärischer S ticksto ff 
w ird  im Boden von AZOTOBACTER oder CLOS
TRIDIA gebunden; d ies ebenfa lls durch Symbiose 
von RHIZOBIA und H ülsenfruchtpflanzen. RHIZO
BIA setzen to tes P rote inm ateria l in Am m onium sal
ze um, d ie  von e iner zweiten Bakteriengruppe in 
N itrite  und von e iner d ritten  Gruppe in N itrate 
verwandelt werden.
Andere Bakterien vervo llständigen diesen K re is
lauf durch Umsetzen von N itraten in atm osphä
rischen S ticksto ff. A lle  Pflanzen ausser Hülsen
fruchtpflanzen benötigen diese N itrate und Am m o
niumsalze fü r ihren S tickstoffhaushalt. RHIZOBIA 
sind w ich tig  fü r Sym biosebindung in W urze lkno l
len: Böden ohne Rhizobia können m it Laborku l
turen dieser Bakterien angere ichert werden.
Die Tä tigke it von M ikro-O rganism en w ird vom 
Menschen und se ine r E inw irkung auf d ie  Umwelt 
beeinflusst. A b fa llpap ie r beisp ie lsweise, von Aus- 
flüg le rn  zurückgelassen, würde zu Halden anwach- 
sen, würde es n ich t von CELLULOLYTIA abgebaut 
(w ie von zwei w eiteren Bakteriengruppen), und 
durch klim a tische  E inw irkung vernichtet. A lle r
d ings können d ie  M ikro-O rganism en im Erdboden 
keine P lastiksto ffe  vertilgen. S chädliche A usw ir
kung auf M ikro-O rganism en hat d ie  zunehmende 
Verwendung von Insektenvern ichtungsm itte ln ; künf
tig  so llten  deshalb nur «bio-degradables» zur Ver
wendung kommen.

BODENEROSION DURCH 
WASSER UND WIND -  S 6
Prof. Dr. Dr. Eduard Mückenhausen 
Professor für Bodenforschung,
Universität Bonn

Bodenerosion ist d ie  Fortbewegung von Erdreich 
durch Wasser und W ind. Von Einfluss sind Bo
denneigung, N iederschläge, Pflanzenwuchs, Bo
denbeschaffenheit und Bodenbew irtschaftung. 
WASSEREROSION
In West- und M itte leuropa, wo N iederschläge über 
das Jahr g le ichm ässig  und selten als W olken
brücke fa llen  und wo d ie  Bestellung quer zur Hang
neigung e rfo lg t, b le ib t d ie  W assererosion gering. 
In Südeuropa dagegen kann sie bedeutend sein 
— besonders wo Frühjahrs- und Herbstregen auf 
zu stark abegraste, ausgetrocknete Böden fa llen  
und diese unverzüglich abschwemmen. Die A rt

der Kulturen auf stark geneigten Hängen ist eben
fa lls  von E influss: in Nordeuropa, wo w eniger be
kanntes Land m it Wald und Graswuchs bedeckt 
ist, g re ift Erosion kaum um sich. In den Flach
landkulturen Osteuropas ist sie unbedeutend. Dem
gegenüber ist d ie  Erosion in den Steppenkulturen 
(Schlammboden) Südosteuropas beträchtlich . 
WINDEROSION
Voraussetzung h ie rfü r ist, dass der W ind lockere 
Bodenpartike l d irek t erfassen kann. Das Ausmass 
der W inderosion hängt ab von der Pflanzendecke 
und der Grösse d ieser Bodenpartike l. W indero
sion ist gering füg ig  in Europa und auf re la tiv 
kle ine Gebiete beschränkt, w ie z.B. M arschfeld 
bei Wion.

BODEN-KARTENKUNDE 
UND UNWELTPLANUNG -  S 9
Marcel Jamagne
Abteilung für Bodenatudlen und Bodenkarto
graphie von Frankreich, Nationales Institut für 
landwirtschaftliche Forschung,
Versailles, Frankreich

R ationelle Landnutzung e rfo rdert w irk liche  Kennt
n is der Eigenschaften des Bodens, se iner struktu
re llen, physika lischen und chem ischen Besonder
heiten und se iner geographischen Lage. Die Bo
denkarte g ib t h ierüber den besten Aufsch luss und 
sp ie lt deshalb in der Bodenkunde eine w ich tige  
Rolle. D iese W issenschaft befasst sich m it der 
Untersuchung von Böden im H inb lick  auf deren 
qua lita tive  E igenarten sow ie Nutzung und B ew irt
schaftung.
Die Probleme der Landvergabe, Regionalplanung 
und Um welterhaltung hängen ab von sozialen und 
w irtscha ftlichen  Bedingungen einerse its, und der 
Grösse der zur Verfügung stehenden Flächen, 
landw irtschaftlichen und industrie llen  E rfo rdern is
sen andererseits. Bodenkarten zeigen d ie  ver
schiedenen B odenqualitä ten auf und lassen mög
liche  künftige Bodenveränderungen (Erosion) er
kennen, und können als G rundlage fü r Entschei
dungen in den vorgenannten Fragen dienen. 
Bodenkarten variieren im Massstab je  nach dem 
erfo rderlichen Zweck. K le inere  Massstäbe wer
den verwandt fü r G loba lübers ichten, m ittle re  Mass
stäbe in der Regionalplanung und grosse Mass
stäbe zur Entscheidung über Landnutzung und Na
turschutzm assnahm en. Ein K lassifizierungssystem  
fü r d ie Bodenqualitä ten w eist ähn liche Variationen 
auL
Für d ie  U m welterhaltung sp ie lt d ie  Bodenkarten- 
kunde deshalb e ine w ich tig e  Rolle. Nach anfäng
lich e r Entw icklung nur im nationalen Bereich 
scheint sie  je tz t auch über d ie  Grenzen hinweg 
Beachtung zu finden. S icher wäre es von V orte il, 
wenn von e iner in terna tiona len  A rbeitsgruppe — 
zum indest fü r Europa — eine Bodenkarte fü r un
sere Bodenschätze e rarbe ite t und auch d ie  Re
gionen festge leg t würden, d ie  des Naturschutzes 
bedürfen.

EUROPAS BLUMEN IN GEFAHR 
S 12
Franklyn Perring
Biological Records Centre, Monks Wood 
Experimental Station,
Huntingdon, Grossbritannien 
S. Max Walters
Botany School, Cambridge, Grossbritannien

Etwa 20 000 Arten w ildw achsender Blumen in Eu
ropa sind in Gefahr auszusterben. Dabei handelt 
es sich um drei Pflanzengruppen:
— d ie typ isch  europäischen Arten,
— d ie w eiter verbre ite ten Arten, und
— solche Arten, d ie  in einzelnen Ländern selten 

Vorkommen.
Der Hauptgrund fü r d iese E ntw icklung ist der Ver
lust geeigneter Um weltbedingungen. Einzelne Län
der haben d ie  betroffenen Pflanzenarten und ihre 
S tandorte bereits erfasst: zur Erhaltung dieser
Pflanzen in Europa ist eine umfassende U nterrich
tung der Ö ffen tlichke it e rfo rde rlich . Da Pflanzen 
n ich t im m er in ih re r natürlichen Umgebung ge
schützt werden können, ist m itunter ihre Aufzucht 
in botanischen Gärten nötig . Dam it w ird  es m ög

lich , bestim m te Arten w ieder in d ie  fre ie  Natur 
zurückzuführen, sobald d ie  Gefährdung behoben 
ist. Eine A ngle ichung der gesetzlichen Schutzvor
schriften  in den einzelnen europäischen Ländern 
ist h ie rfü r jedoch unum gänglich.

UMWELTSCHUTZ 
IN GROSSBRITANNIEN -  S 16
Peter Walker
Stellvertretender Staatssekretär Im Ministerium  
für Umweltschutz, Grossbritannien

Im November 1970 hat G rossbritannien a ls erstes 
Land der W elt e in M inisterium  fü r Unweltschutz 
e ingerich te t. A ch t M in is te r sind in d ieser D ienst
s te lle  tä tig , der sechs Forschungslabore angebo
ren. Aufgabe dieses M in iste rium s ist es, im H in
b lic k  auf eine Verbesserung der Lebensbedingun
gen d ie  E ntw icklung schäd liche r Um welte inflüsse 
zu bekämpfen.
Zu 80 •/. lebt G rossbritanniens Bevölkerung in 
Städten. Eine der ersten Massnahmen des neuen 
M in is te rium s w ar deshalb e ine Neuordnung der 
W ohnungsbaufinanzierung m it dem Z ie l, grössere 
G e ldm itte l fü r d ie  Beseitigung von Slums bere it- 
ste ilen  zu können. . . . . . .
Die Zusam m enarbeit zw ischen Industriebetrieben 
und dem «Alkali and Clean A ir Inspectorate- hat 
es m öglich  gemacht, auch Problem e der Um welt
verschmutzung aufzugreifen. A ls erstes Ergebnis 
ze ig t sich e ine beachtliche  Verbesserung der Qua
litä t von Luft und Trinkwasser. Die Erhöhung der 
ö ffen tlichen  Ausgaben w ird  d iese  Resultate w eite r 
verbessern. Ein Programm w urde festge legt zur 
Verbesserung der Böden in aufgegebenen Ge
bieten, Bestimmungen erlassen gegen das Abb la 
sen von Hochofenstaub sowie zur Einschränkung 
von Lärm, Rauch und Dampf aus Kraftfahrzeugen. 
Darüber hinaus ist es nötig , das Vorrücken der 
Industrie  in E rholungsgebieten einzuschranken, 
um d ie  Schönheit von N aturgebieten zu erhalten. 
Die Regierung G rossbritann iens ist bereit, bei in 
terna tiona len  Verhandlungen über d iese Probleme 
e ine  führende Rolle  zu übernehmen.

EIN JAHRHUNDERT 
NATIONALPARKS -  S 19
Edwin Wlnge
Informationsbüro des US - Innenministeriums, 
National Park Service, Washington

Der Gedanke des N ationalparks ist hundert Jahre 
a lt. Der erste N ationalpark der W elt, Yellowstone 
in den USA, wurde am 1. März 1872 geschaffen. 
Mehr als 100 Staaten haben se ither Nationalparks 
oder ähn liche Naturschutzgebiete e ingerich te t 
U rsprüng lich  wurden d ie  N ationalparks im We
sten der USA auf Regierungsgelände vorgesehen. 
Nach der Gründung e iner Nationalparkverw altung 
(National Park Service) im Jahre 1916 g ing man 
dazu über, in d ie  Naturparks auch Gebiete von 
h is to rische r Bedeutung e inzubeziehen. Der Kon
gress hat zw ischen 1925 und 1 9 4 0  e ine Reihe von 
Massnahmen getroffen m it dem Z ie l, d ie  Parkan
lagen zu erweitern und h is to rische  Bauwerke und 
Meeresküsten e inzuschliessen und Wanderwege 
anzulegen. Diese Entw icklung geht w e ite r; inzw i
schen haben auch andere Länder, w ie  z.B. JaPan ' 
ein Nationalparksystem  m it ähn liche r Verwaltung 
entw icke lt w ie  d ie  USA.

NATIONAL AGENCIES 
OF THE CENTRE

AUSTRIA
Wirkl. Hofrat Dr. C. FOSSEL 
Steiermärkische Landesregierung 
Landhaus 
A-8010 GRAZ

BELGIUM
Ministère de l’Agriculture 
Service des Réserves 
naturelles domaniales et 
de la Conservation de la Nature 
auprès de l’Administration 
des Eaux et Forêts 
A l'attention de 
M. M. SEGERS 
32, Boulevard Bishoffsheim 
BRUXELLES 1

CYPRUS
Ministry of Foreign Affairs 
For the attention of the 
Director of the 
Department of Forests 
Mr. G. Seraphim 
Ministry of Agriculture 
and Natural Resources 
NICOSIA

DENMARK
Statens naturfrednings-og 
Landskabskonsulent 
Nyropsgade 22 
DK-1602 COPENHAGEN V

FRANCE
Ministère de l'Agriculture 
A l'attention de 
M. M. COUTROT 
Ing. Chef Génie Rural 
des Eaux et Forêts 
Chef Département 
de Protection de la Nature 
CERAFER 
BP 114
SAINT-MARTIN D’HÈRES - 38

FEDERAL REPUBLIC OF GERMANY
Bundensanstalt für Vegetationskunde, 
Naturschutz und Landschaftspflege 
For the attention of 
Prof. Dr. G. Olshowy 
Heerstrasse 110
D-53 BO NN-BAD GODESBERG

ICELAND
Mr. B. KJARAN 
Chairman of the Icelandic 
National Council for the 
Protection of Nature 
Hafnarstraeti 5 
REYKJAVIK

IRELAND
Mr. E. O’CONNOR 
Department of Lands

Forest & W ildlife Service 
22 Upper Merrion Street 
DUBLIN 2

ITALY
Ministère de l'Agriculture 
Bureau des Relations internationales 
A l’attention du Dr. A. Ferone 
ROME

LUXEMBOURG
Conseil Supérieur
de la Conservation de la Nature
à la Direction des Eaux et Forêts
LUXEMBOURG-VILLE
Case Postale 411

MALTA
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