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Our fo

W e are all fa m ilia r w ith  “ the  fo res t", 
if on ly th rou gh  fa iry ta les  and 
fab les— the  big fo res t w here  the  

w ild  an im a ls roam , w here  peop le  p ick 
be rries  and m ushroom s, and w here  the 
w o od cu tte rs  go  fo r wood.

Everyw here in Europe the forest, like  the 
rest of the  natura l env ironm en t, is not 
w hat it was. It has been fe lled , burnt, 
used to  bu ild  ou r ances to rs ’ hom es and 
the  sh ips w h ich  sa iled off to d iscover 
ano the r w o rld — from  w hich species new 
to  Europe w ere then im ported .

Today, not on ly in Europe but over the 
w ho le  surface  of the  p lanet, fo rests  are 
increas ing ly  th rea tened  and the ir p ro te c 
tion  is becom ing  ever m ore urgent. As 
w ell as th e ir in fluence  on c lim ate , th e ir 
pa rt in regenera ting  a ir and soil and the ir 
e ffects on w ater, o u r fo rests  are s till a

sou rce  of t im b e r and a re  a lso o f g row ing  
im p o rtan ce  fo r recreation . In add ition  
they are hom e to  num erous species of 
p lan ts and anim als.

The fo res t w h ich  so v iv id ly  d isp lays the 
chang ing  seasons faces innum erab le  
th rea ts. F orem ost am ong the evils of our 
in du s tria l age are tra n s fro n tie r a ir po llu 
tion  and acid rain. But in sp ite  o f the ir 
ex trem e ly  ha rm fu l e ffects, the  op tim is t 
is in du ty bound to  see th e ir positive 
side: they do at least p ro v id e  d ram atic  
p ro o f of the  vita l need fo r  im m ed ia te  
in te rna tiona l and in te rgove rnm en ta l co 
opera tion .

A nnounc ing  the C ounc il o f E urope ’s 
cam pa ign  on “ The W ate r’s E dge” , tha t 
vu lne rab le  zone between land and water, 
the  next issue of N atu ropa  w ill be devoted 
to  aqua tic  b irds. H.H.H.

(Photo E. Prusa)

T he g ro w in g  aw areness o f the ir  
fo rests a n d  w ood lands w h ich E uro 
peans have show n in rece n t years  

is a very w e lcom e— a lb e it ex trem e ly  
ta rdy— deve lopm ent. The advan ced  c iv i
lisa tions o f the p re - in d u s tr ia l era dam 
a g ed  the forest, a n d  in som e reg ions de
s tro ye d  them  by  ru th less ly  p lu n d e rin g  
th is s to rehouse  o f n a tu ra l resources: bu t 
the c iv ilisa tions  o f tech n ica l p ro g re ss  and  
in du s tria lisa tion , desp ite  a ll th e ir sc ie n 
tific  know ledge  have n o t ac te d  m ore  
in te lligently .

By o ve r-e xp lo itin g  the fo rests o f the  
M ed ite rranean  reg ions the Phoenic ians, 
Rom ans an d  Venetians la id  waste whole  
tracts o f countrys ide . Huge areas that 
were once fe rtile  la n d  a re  now  ka rs t o r  
steppe. M ed ieva l Europe was n o t m uch  
better, n o r is o u r “ kn o w le d g e a b le ”  m o d 
e rn  age.

When an “ Im p e ria l Forests A c t”  con ta in 
ing s tr ic t p ro h ib it io n s  on tree fe lling  was 
passed  130 years ago un de r the A us tro - 
H ungarian  m onarchy, the firs t im p o rta n t 
step  was taken tow ards sa fe gua rd in g  ou r 
fo rests from  despo lia tion . Today, when 
the p re se rva tion  o f o u r ex is ting  forests  
a n d  w ood lands has long  s ince been  
p la ce d  beyon d  d o u b t— o r ou gh t to have  
been— oth e r dangers  a re  com ing  to the 
fore. They in c lud e  dam age by  w ild  
anim als, a sh rin k in g  range o f species  
and, no t least, dangers  from  in dus try : 
dangers which a re  som e tim es exagger
a te d  b u t which have un questionab ly  
reached  a leve l w here they m us t be  taken  
very seriously. O ne p ro b le m  is tha t o f p o l
lu te d  air, ha rm ing  vegeta tion  in  the fo rm  
o f ac id  rain.

E u ro pe ’s fo rests now  rep rese n t no m ore  
than 5.2 % o f the to ta l la n d  a rea; an d  the  
fac t is that, when th e ir in fluence  on 
hydro logy, c lim a te  a n d  oxygen is bo rne  
in  m ind, tha t is rea lly  none  too m uch. In 
som e reg ions the absence o f forests  
gives rise  to se rious  p ro b le m s ; b u t e ffo rts  
to g ro w  trees on m arg in a l a g ric u ltu ra l 
land, fo r exam ple, g ive  som e reason to  
hope tha t o u r to ta l fo res t area m ay be

im p ro v e d  desp ite  fe lling  losses. We are  
s till a long way, however, from  so lv ing  the 
p ro b le m  o f po llu tion .

A ltho ug h  the F ina l A c t o f  the 1975 C on
ference on S ecu rity  a n d  C o -op e ra tio n  in  
E urope in c lu d e d  an en tire  cha p te r on  
na tu re  conserva tion  a n d  p o llu tio n  across  
fron tie rs, litt le  m ore  than lip  serv ice  has 
been p a id  to it  so far. M os t coun tries  have  
n o t even ra tifie d  the 1979 C onvention  on  
Long-R ange T ransboundary  A ir  P o llu 
tion, le t a lone enac ted  leg is la tion.

In consequence, m easures o f the k in d  
taken b y  A ustria , fo r  instance, rem a in  
on ly  p a rtly  effective. A s long  ago as 
1975— the year o f the H e ls ink i C on fe r
ence— A ustria  passed  a new  fo res try  ac t 
in  w h ich a whole cha p te r  was given over 
to th is  p rob lem . A n im p lem e n tin g  o rd e r  
con ta in ing  p re c ise  de fin itions  o f p o l
lu ta n t com b in a tion s  was issued, an d  
m easurem en t an d  m o n ito rin g  fac ilities  
were estab lished . These lega lly  b in d in g  
regu la tions  re q u ire  firm s to m ake tech 
n ica l m od ifica tions  a t em iss ion  po in ts

such tha t p o llu ta n t d ischa rges a re  kep t 
w ith in  p re s c rib e d  lim its. So we ce rta in ly  
have m ach in e ry  tha t can be u se d  to 
com b a t m an -m ade  en v iro nm en ta l p o l
lu tio n ; even so, it  is in adequa te  in the  
case o f the A us trian  forests, s im p ly  be 
cause the re  a re  no fro n tie r con tro ls  in  the  
atm osphere .

Yet i f  we do n o t succe ed  in dev is ing  
s ta n d a rd  ru les  ap p licab le  to the w ho le  o f 
E urope in the fo reseeab le  future, Europe  
runs the ris k  o f en cou n te rin g  s im ila r  
landscape an d  e n v iro nm en t p ro b le m s  to 
those ob se rve d  in  m any T h ird  W orld  
countries.

As long  as p o llu tio n  levels an d  dam age to 
the fo rests a re  m ere ly  “d o c u m e n te d " by  
way o f es tim a te d  values, as long as in d i
v idua l coun tries  spe c ify  d iffe re n t lega l 
lim its  an d  no serious a tte m p t is m ade to 
arrive  a t a un ive rsa lly  acce p tab le  co m 
p ro m ise  betw een the needs o f the fo res t 
an d  those o f c iv ilisa tion , a ll p ro fess ions  
of concern  fo r  the en v iro nm en t a re  no  
m ore  e ffec tive  than the c ry  “S top th ie f!".

It is ce rta in ly  tem p ting  to use the eco
no m ic  cris is  as an excuse; on c lose r 
inspection , however, it  is no t tenable. 
A p a rt from  the fac t tha t an econom ic  
boom  p e r io d  is n o t un ive rsa lly  re g a rd e d  
as the r ig h t tim e either, we have a lm ost 
no op tion  b u t to ac t now, w ithou t delay. 
We ou gh t to acce p t in g o o d  tim e— a n d  it 
is a lrea dy  very la te in the day— that 
p ro te c tio n  o f the en v iro nm en t is no t 
“ fre e " an d  tha t conserv ing  ou r fo rests  is 
an in ves tm en t which w ill pa y  returns. 
P ro tec tion  o f the en v iro nm en t is a life - 
p re se rv in g  cha llenge to ou r age o f 
sc ience  a n d  technology, a n d  to the eco
nom y, a n d  a p r io r ity  task fo r  those who 
sho u ld e r p o lit ic a l respons ib ility . It is  no t 
ju s t o u r own gene ra tion  tha t needs co n 
stant, hea lthy  fo res t landscapes: we have 
a du ty  to sa fe gua rd  the fo rests  fo r ou r 
ch ild re n  a n d  o u r c h ild re n ’s ch ild ren.

G ü n th e r  H a id e n
Bundesminister für
Land- und Forstwirtschaft
Austria



Strix aluco (Photo W. Lapinski)

The forest, an integral part of our environment
K u r t  Z u k r ig l

In ou r tem pe ra te  reg ions fo res t is the  
p re do m ina n t fo rm  of c lim ax vegeta tion . 
Under na tura l cond itions , a good  95 % 

of cen tra l E urope be low  the  a lp ine  tree  
line  w ou ld  be fo rest; even la rge trac ts  of 
the  H ungarian puszta and the kars t 
landscapes of the  M ed ite rranean reg ion  
w ou ld , excep t in ce rta in  areas of ex trem e 
con d itions  be cove red  w ith forest.

The h is to ry of hum an c iv ilisa tion  is the 
h is to ry  of how the fo res ts  w ere  driven  
back and trans fo rm e d . For thousands of 
years hum an be ings looked on the  im 
pene trab le  fo res t as a hostile  and m ys
te rious  en tity . Forests had to  be c leared 
fo r pastu re  and p lough land  in o rd e r to 
m eet the ir v ita l needs. The un fa thom ab le  
is read ily  in te rp re te d  as the  hom e e ithe r 
of gods  o r of ghosts and dem ons and so 
the m ystery of the  fo res t is re flec ted  in 
num erous w orks, from  the R om ans’ d e 
sc rip tion  of the  fo res ts  o f G erm an ia  to  our 
own m yths and fo lk ta les.

The fear and hos tility  w h ich  the  fo res t 
once insp ired  in the  European m ind have 
long s ince tu rned  to  deep affection . But 
som eth ing o f the  m ystery rem a ins, so 
tha t in today 's  c iv ilised  w o rld  m any 
peop le  feel at ease on ly in fo res ts  w h ich 
are looked a fte r and m ade access ib le  fo r 
hum an use.

In m any p laces the  area under fo res t had 
a lready reached its m in im um  several 
cen turies  ago. Today it is in p rec ise ly  
those  cou n trie s  w here  the  de s tru c tion  of 
the  fo res t w as m ost fa r-rea ch ing , such as

the M ed ite rranean cou n trie s  and the 
N etherlands, tha t aw areness o f the 
fo re s t’s im p o rtan ce  fo r peop le  is m ost 
acute and tha t the  g rea test e ffo rt is being 
m ade to re -es tab lish  w ood land . Even in 
com para tive ly  w ooded coun tries  such as 
A us tria  and the  Federal R epub lic  of 
G erm any, the a ffo rested  area is con 
tinu ing  to  increase, a lthough  the  fra g 
m en ta tion  o f w ood land  and to  som e 
extent a lso its eco log ica l qua lity  is w o rs 
en ing. In fac t w ood land  is s till be ing lost 
around the dense ly popu la ted  areas 
w here  it is m ost necessary and increas
ing in reg ions w h ich  a lready have m ore 
than th e ir fa ir share  of fo rest, as m ar
g ina lly  p ro du c tive  ag ricu ltu ra l land is 
a ffo rested and as w ood land  reco lon ises 
d isused pasture. As a resu lt the  la nd 
scape m ay becom e m ore  m onotonous, 
and from  tim e  to  tim e  even the en v iro n 
m enta l p ro te c tion  lobby cam pa igns 
against a ffo res ta tion  in o rd e r to  re ta in  
certa in  an th rop og en ic  landscape fea 
tu res such as d ry  g rass lands  and heaths.

T he “forest” concept

A lthough the w ord  “ fo re s t” conveys a 
c lear idea to every one o f us it is no t easy 
to define. There  are so m any ways of 
look ing  at it, rang ing  from  the  concep t of 
“ an area devoted to  t im b e r p ro d u c 
t io n ” — the  d e fin ition  used in old fo res try  
laws— by way o f an aesthe tic  and recrea 
tiona l expe rience  to  to d a y ’s concep t of

the  ecosystem  as the  in te rp lay  o f all liv ing 
crea tu res  w ith in  a g iven area am ongst 
them se lves and w ith  the  in o rg an ic  en
v ironm en t.
In fo res try  the two ex trem es are re p re 
sented by Pressler, the  “ ra tiona lis t 
fo re s te r” of the  19th cen tu ry  w ho saw the 
fo res t s im p ly  as a tim b e r p ro d u c tio n  un it 
w h ich  cou ld  be m easured and op tim ised  
m athem atica lly , and by M ölle r, the  fa the r 
o f the  concep t of the fo res t as a stab le 
c om m u n ity  w ho w ent as fa r as to  co n 
s id e r the  fo res t itse lf as an organ ism . The 
1975 A ustrian  Forestry A c t de fines the  
fo re s t in te rm s o f its fun c tions  (section 1 ): 
acco rd ing  to  th is  a fo res t is an area con 
ta in ing  trees of the  species lis ted in the 
ap pe nd ix  to  the  A c t and w h ich  fu lfils  at 
least one of the  “ fo res t fu n c tio n s ” , nam e
ly p ro du c tion , p ro tec tion , env ironm en ta l 
w e ll-b e ing  and recrea tion . (“ E nv iron 
m enta l w e ll-b e in g ” m eans the  e ffects of 
the  fo res t on the  env ironm en t, p a rticu 
la rly  as regards c lim a te  and water, p u ri
fica tion  and renew al o f a ir and water, and 
no ise reduc tion .) Nor shou ld  the  fo re s t’s 
tru e  pro tective  func tion  as she lte r fo r 
m any p lan ts  and an im a ls be fo rgo tten . 

The te rm  "fo re s t” evokes firs tly  a phys i
ognom ica l concep t: a fo rm a tio n  o f trees, 
ie w oody p lan ts fo rm in g  tru n ks  o f at least 
5 m in he ight, su ffic ie n tly  c lose toge the r 
to  cove r a certa in  m in im um  (a p p ro x i
m ate ly on e -th ird ) of the  area, w h ich  m ust 
itse lf be a certa in  m in im um  size su ffic ien t 
to  a llow  the  deve lopm en t o f a m ic ro 
c lim a te  o f its ow n— less w indy, w ith  less

extrem e tem pe ra tu re s  and h igher air 
hum id ity . Too sm all an area w ou ld  be too 
strong ly  in fluenced  by the  su rro un d in gs . 
Consequently , an iso la ted  g ro u p  of trees 
o r a w indb rea k  is no t fo re s t in the  eco lo 
gica l sense.

The essentia l cha ra c te ris tics  o f fo rest 
are, then, a certa in  m in im um  surface 
area and density , the  presence of trees, a 
m ic ro c lim a te  w ith in  the  w ood and soil 
w ith  a high hum us con ten t exceeded only 
by tha t of bogs. F urthe r fea tu res are a 
cha rac te ris tic  f lo ra  adap ted  to  the  m ic ro 
c lim a te  w ith in  the  fo rest, pa rticu la rly  the 
degree of shade, and a cha rac te ris tic  
fauna inc lud ing  soil o rgan ism s.

A com plicated  ecosystem

The fo res t is the  m ost com p lica te d  eco 
system  known to  us. Inn um era b le  o rg an 
ism s of all levels o f o rg an isa tio n  live c lose 
toge the r and in te ract. T hough in te rm s of 
num bers  trees accoun t fo r  on ly  a very 
sm all p ro p o rtio n  of these  o rgan ism s, 
they neverthe less have the  greatest 
e ffect on the ecosystem . It is the  p rim a ry  
p roducers , the  a u to tro p h ic  p lan ts, which 
dom ina te . They a re  a rranged  in several 
layers. There  m ay be severa l tree  layers, 
the  h ighest som etim es ove r 50 m high in 
the  rem a in ing  vestiges o f p rim eva l forest, 
one or two sh rub  layers, a herb  layer 
w h ich  is o ften itse lf sub d iv ide d , and a 
m oss layer. These layers com b in e  to 
crea te  the  cha rac te ris tic  s truc tu re s  of the  
various fo res t types. Each has a s ligh tly  
d iffe re n t m ic ro c lim a te . L ianas and e p i
phytes, o f sm all im p o rtan ce  in E uropean 
forests, serve to  link the  various layers. 
Less w e ll-know n  is the  “ unde rg rou nd  
fo re s t” fo rm ed  of roo t system s of varying 
dep ths depend ing  on p lan t species and 
soil cond itions.

A ll th is  prov ides  a rich  feast fo r he tero- 
tro p h ic  o rgan ism s, the  m ost varied  an i
m als and ch lo ro phy ll- le ss  p lants; the  big 
herb ivores, the  ungu lates, are the  m ost 
no ticeab le  bu t the  least im p o rtan t in the 
ecosystem , though  ad m itte d ly  too  m any 
of them  can cause a g rea t deal of 
dam age. W aste m atte r is b roken  down 
and trans fo rm e d  by such o rgan ism s as 
w orm s and a rth ro p o d s  and eventua lly  
decom posed  by the  reducers , w h ich  are 
above all bac te ria  and fung i, in to its 
s im p le  in o rg an ic  com ponen ts . These 
sm all c rea tu res are essentia l to  the  life  of 
the  fo res t w h ich  w ou ld  o therw ise  choke  
in its own waste. In m any com m unities , 
p a rticu la rly  in fo res ts  w ith  high soil 
acid ity, sym bios is , the  m utua lly  bene fi
cia l associa tion  o f d iffe re n t o rgan ism s, 
p lays an im p o rtan t role, as in the  case of 
m ycorrh iza , the  assoc ia tion  of tree  roo ts 
w ith  spe c ific  fung i fo r  the  no u rishm en t of 
the  fo res t trees. P reda to rs  and parasites 
fill o the r eco log ica l niches. H um an ity  it
se lf is bo th a pa rt o f th is  cyc le  and ou ts ide

it w ith  its extensive capac ity  fo r con 
sc ious ly  in fluenc ing  o r even destroy ing  
the  ecosystem .

Forest ecosystem s are cha rac te rised  by 
a cons ide rab le  accum u la tion  of b iom ass, 
ap p ro x im a te ly  500 tonnes per hectare 
d ry  w e ight of liv ing and dead o rgan ic  
m atter in G erm an fo rests  unde r m anage
m ent. These values a re  cons ide rab ly  
h igher in p rim eva l fo rests. The invest
m ent in the g igan tic  tree  tru n ks  of the 
prim eva l fo res t is obv ious ly  bene fic ia l to 
the  s tab ility  of the system  w h ich is fa r 
m ore  res is tan t to  s to rm s, fo r exam ple, 
than econom ica lly  m anaged w ood land  
w here  the tree  tru n ks  are com para tive ly  
thin.
Forest ecosystem s have been fu n c tio n 
ing fo r thousands of years w ith  v irtua lly  
no exte rna l in pu t apa rt fro m  so la r energy

and w ater. The fo rest itse lf plays a pa rt in 
the  w a te r cycle . Noth ing is lost. W aste is 
broken  down by soil o rgan ism s in to  va lu 
ab le  m anure  and s im u ltaneous ly  serves 
to m a in ta in  a favou rab le  soil s truc tu re .

The fo res t is frequ en tly  held up as a 
sym bo l of con tinuous  g row th . But it is not 
the  w ho le  system  w h ich is grow ing , on ly 
ce rta in  com ponen ts  of it w h ich g ro w  at 
the  expense of others. For exam ple , 
young trees g row  in gaps le ft by the death 
of o ld  trees, o r c rea ted by ga les o r snow; 
s trong e r ind iv idua ls  ho ld  back w eaker 
ones and ou tg row  them . In the  long te rm  
the am oun t of new grow th  in a prim eva l 
fo res t is equ iva len t to  the  am o un t of 
decay. The con tinuous  g row th  of ou r eco 
nom ica lly  m anaged fo res ts  is due s im p ly  
to  the  fac t tha t t im b e r is con tinu a lly  fe lled 
and never reaches m aturity .

Formica tugubris (Photo D. Cherix)
Wood ants are of valuable
help to the forester by:
- safeguarding the health 

of our forests;
- improving soil quality;
- dispersing plant species 

by gathering seeds;
- increasing the quantity 

of forest honeydew



Nor does th e  fo res t su ffe r from  any 
energy p ro b lem s, excep t in the  co ldes t 
ex trem es of its range. O nly a very sm all 
p ro p o rtio n , (a round  2 %) o f the sun ’s 
energy is used to  con s tru c t o rgan ic  
m atter in the  process known as ass im ila 
tion . The g re a tes t p ro p o rtio n  o f useab le  
so la r energy serves to  evapora te  w ate r 
and m a in ta in  the  c ircu la tio n  o f sap, fo r 
w h ich  the re  is usua lly  too m uch ra the r 
than too  little  ene rgy  ava ilab le, so tha t 
tra n sp ira tio n  has to  be regu la ted by c lo s 
ing the  stom ata .

The fo re s t is liv ing  p ro o f tha t the  on ly  
po licy  w ith  any lo n g -te rm  chance of suc 
cess w ill be one  w hich em phas ises 
ba lance w ith  na tu ra l resources and a t
tem pts  to  m a in ta in  cycles o f g row th  and 
decay. S oone r o r la te r o u r econom y 
w h ich  is s till fou nde d  on grow th , w h ich 
squande rs  raw  m a te ria ls  and energy and 
genera tes vast am oun ts  o f waste, w ill 
have to  recogn ise  the fo rce  o f th is  
exam ple.

In fluence of c lim ate

W hen we ta lk  abou t “ the  fo re s t" we are in 
fac t ta lk ing  ve ry  m uch in the abstract. The 
d iffe re n t types o f fo res t a re  at least as 
varied  as the  tre e  species w h ich  co m 
pose them . A fte r all, fo rests  g row  over a 
very w ide  area. As fa r as Europe is con 
cerned , it is v irtu a lly  on ly  in the  east o f the  
con tine n t th a t th e  c lim a te  is too  d ry  fo r 
fo res t g row th . The on ly o ther fac to rs  
lim iting  fo res t g row th  re la te  to soil 
cha racte ris tics : inadequate  w a te r-h o ld 
ing capacity , sha llow ness and po rosity . 
Excess w ate r is a fa ir ly  loca l p rob lem  
a round areas o f w a te r and bogs. W ood 
land flou rishes  best in a tem pe ra te  and 
re la tive ly  da m p  c lim a te  and it is to  th is  
m o re  su ita b le c lim a te , ra the r than  to  b e t
te r w ood land  m anagem ent, tha t we ow e 
the re la tive ly  h igh p ro p o rtio n  of fo res t in 
cen tra l as com p a re d  to  sou the rn  Europe. 
Furthe rm ore , as fa r as soil che m is try  is 
concerned , p ra c tica lly  a ll the  European 
soil types w ith  the excep tion  of sa lty soil 
a re  su ited  to  fo res t;' The m ost viv id  
natura l lim its  to  fo res t g row th  a re  the  
a lp ine  and po la r tree lines. p rim a rily  
de te rm ined  by in adequa te  heat in sum 
m er and the  sho rtness of th e  g row ing  
season.

Every part o f th is  va ried  range has its own 
specia lly  adap ted  type  o f w ood land . 
A dm itte d ly  every stand has its own in d i
v idua l cha rac te r resu lting  from  en v iro n 
m enta l in fluences, h is to rica l de ve lop 
m en t and the  con sequen t con d itio n s  o f  
co lon isa tion  and com pe tition . Never
the less over and over again s im ila r areas 
are found  to  have s im ila r com b in a tion s  of 
species, thus m aking  it poss ib le  to  d is 
tingu ish  fo res t com m un itie s  by th e ir 
cha rac te ris tic  com b in a tion s  o f species,
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spe c ific  s tru c tu re  and s im ila r dynam ics, 
ra th e r than by the w h o le  ecosystem  
w h ich is fa r ha rde r to study. O nce such 
fo re s t com m un ities  have been s tud ied  
and a ce rta in  am oun t o f research u n d e r
taken in to  the ir en v iro nm en ta l re q u ire 
m ents it becom es poss ib le  to d raw  co n 
c lu s ion s  abou t the  s ites w here  pa rticu la r 
com m u n itie s  occur.

T he firs t fac to r d e te rm in ing  w h ich  fo res t 
com m u n itie s  w ill o ccu r in a g iven site is 
reg iona l c lim ate , fo llow ed by soil o r the 
pa ren t rock fro m  w hich it is fo rm ed . It is 
w ell know n tha t in ve ry  broad te rm s 
Europe d iv ides  in to  the  M ed ite rranean 
sc le rop hy llous  reg ions adap ted  to  dry  
sum m ers, the  tem pe ra te  zone  of d e c id u 
ous b road -leaved  w ood lan d  and the 
co n ife ro u s  fo res ts  of the  m ounta ins and 
the  north , w here the  c lim a te  is c o n 
tinen ta l and w in te rs  a re  co ld . A m ixed 
fo re s t reg ion fo rm s  the  trans ition  in 
up land  areas.

N o th ing  is pe rm anent in fo res t eco 
system s any m ore  than it is e lsew here in 
nature. E nvironm enta l changes set in 
m o tio n  changes tow a rds  a new ba lance 
w ith  the  new en v iro nm en ta l cond itions. 
Thus fo r exam ple  a fa ll in the  g ro u n d 
w a te r level m ay tu rn  fen  w ood land  in to  
d ry  fo rest, as the  species ch a ra c te ris tic  of 
da m p  con d itions  d ie  ou t and are re 
p laced  by o th e r kinds. However, as long 
as exte rna l con d itions  rem a in  m ore o r 
less s tab le  the  fo res t itse lf, once it has 
reached the  c lim ax vege ta tion  fo r its 
pa rticu la r site, w ill rem a in  in a s tate of 
dyn am ic  e q u ilib riu m , in w h ich  flu c tu a 
tions  of g rea te r o r sm a lle r am p litu de  
occu r e ithe r s ide  o f a co n d itio n  of e q u ili
b rium . The scale o f the fluc tua tions  
depends upon the  s ta b ility  o f the b io tope  
and the  site. As a genera l ru le  d ive rs ity  o f 
life  fo rm s  and species enhances s tab ility  
bu t is not a p re con d itio n  fo r this. In 
ex trem e sites w here  re la tive ly  few  spe 
c ies can flou rish , as in the  su b -a lp in e  f ir  
fo rests, it is pe rfec tly  poss ib le  fo r fo rests 
w ith a very lim ited  n u m be r of species to 
be stab le.

The reactions o f va rious w ood land  types 
to m anagem ent m easures are as varied 
as th e ir s truc tu re . It fo llow s  tha t e xp e ri
ence w ith  one type  o f w o od lan d  should 
not be trans fe rre d  un critica lly  to  o ther 
fo res t ecosystem s. A b ility  to  resist en
v ironm en ta l dam age a lso varies  and here 
the  fo res t has a new and im p o rta n t fu n c 
tion  as an en v ironm en ta l ind ica to r. The 
decay and death o f the  fo res t as a resu lt 
of a ir po llu tion  is a v iv id ly  d ra m a tic  p ro 
cess, so im m ed ia te ly  ap pa ren t tha t we 
may hope  it w ill have a g re a te r im pact 
than sc ien tific  fin d in g s  not d ire c tly  ac
cess ib le  to the  average citizen and pe r
suade ou r soc ie ty  to change its p resent 
cou rse  by tak ing  d ras tic  m easures to 
p ro te c t the  en v ironm en t and by re 
th in k in g  ou r w ho le  econom ic  po licy.

Multiple roles
H a n s  L e ib u n d g u t

W herever the land is unde r cu ltiva 
tion , the  h is to rica l deve lopm ent 
o f the  fo res t and its ro les is 

c lose ly  linked to changes in the  eco
nom ic, techno log ica l, socia l and cu ltu ra l 
spheres. S ince the  tim e  when w ood land, 
t im b e r and o the r fo res t p ro du c ts  were 
ava ilab le  in lavish abundance  and hum an 
onslaugh ts on the  en v ironm en t were 
v irtua lly  unknow n, p ractices such as 
w ho lesa le  c learing  and exp lo ita tion , and 
a concep tion  of fo res try  as an activ ity  
geared so le ly  to  the  needs of t im b e r p ro 
duction , have in a re la tive ly  sho rt period 
o f popu la tion  g row th , o f trans ition  from  
an ag rarian  to an in du s tria l landscape 
and of econom ic  expansion , caused in 
creasing im p o rtan ce  to  be a ttached to 
the  va lue o f the  fo res t as a resource  and a 
cata lyst. T rue, every stage o f th is  deve l
op m en t is still d isce rn ib le : som e w o o d 
land areas con tinue  to  be used s im p ly  fo r 
p ick ing  and g lean ing, w h ile  o thers are 
ru th less ly  exp lo ited ; in som e, w ood p ro 
duc tion  is on the ag ricu ltu ra l m ode l w ith 
w ide  area harvesting  and m onocu ltu ra l 
p lan ta tions, w h ile  o thers  are husbanded 
in such a way as to  keep them  c lose to  the 
natura l state. It is c lear, however, tha t as 
the  cu ltu ra l and socia l deve lopm en t of 
hum an ity  pursues its course, so the 
fo res t is expected  to  assum e m ore  and 
m ore  new roles; and m ost of these ro les 
a re  rap id ly  ga in ing  in im portance .

A supply source  
with an econom ic function

In its ro le  as supp ly  source, the  fo res t is 
m a in ly  requ ired  to  p ro du ce  tim b e r fo r

use as a bu ild ing  m ateria l, a fuel, a w o rk 
ing m ed ium  and an indus tria l raw m ate
rial. W orld  t im b e r dem and is s tead ily  in 
creasing  and to  th is  day con tinues  to  be 
sup p lied  to a very la rge extent by re len t
less de fo res ta tion  in deve lop ing  cou n 
tries. To ga in an idea o f the  vo lum e of 
tim b e r consum ed every year, it is su f
fic ie n t to im ag ine  a tre e -tru n k  50 cen ti
m etres in d iam e te r s tre tch ing  tw o hun
dred  tim es a round the  E arth ’s c irc u m 
ference. It w ou ld  be possib le , by m aking 
fo res ts  su ffic ien tly  access ib le  and p ra c
tis ing  care fu l husbandry , to p ro du ce  th is 
am oun t o f w ood w ith ou t d ifficu lty  on a 
con tinuous  and pe rm anent basis. Trees, 
inc iden ta lly , can be grow n and harvested 
w ith  m in im um  energy con sum p tion  and 
little  o r no env ironm en ta l im pact.

The p ro fits  to be de rived from  fo res try  
m ay well appear m odest in com parison  
w ith  those from  ag ricu ltu re  o r indeed 
industry . For m any a m ounta in  loca lity, 
however, fo res try  is the  best and surest 
sou rce  of revenue. M oreover, in fo restry , 
w ages accoun t fo r  m ore  than th re e -q u a r
te rs  of to ta l costs, and rep resen t a 
sore ly -needed sup p lem en ta ry  incom e 
fo r m any sm a llho lde rs  and m iners. A lso, 
as a p ro d u ce r o f tim be r, the  fo res t p ro 
v ides m anual w o rke rs  of every d e s c rip 
tion  w ith in d ire c t ea rn ings  by keep ing  the 
w ood -p roce ss in g  indus tries  regu la rly  
supp lied .

O ther fo res t p roduc ts , like  rubber, dyes, 
tannin , bark, co rk , w ild  fru it, berries, 
m ush room s and gam e, do  of cou rse  have 
a la rge pa rt to play, but are on the  whole 
less p ro fita b le  than w ood -based  p ro 
ducts.



Yet ano the r im p o rta n t aspect of the 
fo re s t’s ro le  as a source of supp ly  lies in 
its ab ility  to keep sp rings  regu la rly  
rep len ished w ith  w ho lesom e d rink in g  
w ater and to m a in ta in  g ro undw a te r purity .

For m any loca lities  and ow ners of w o o d 
land estates, the  fo res t rep resen ts  a su b 
stantia l sou rce  of econom ic  p rosperity , 
ch ie fly  va luab le  fo r cons titu ting  a bu ffe r 
s tock w h ich they can conven ien tly  aug
m ent to  som e degree by p lan ting  m ore  
dense ly o r de p le te  by s tepp ing  up co n 
sum ption . S om ew hat in the m anner of an 
in te res t-bea ring  equa lisa tion  fund, the 
fo re s t’s re liab le  reserves he lp to de fray 
m a jo r bu ild ing  expenses and the like, 
and m ake good  d im in ish ing  re turns and 
losses of all k inds.

Health and recreation

A fu rth e r fac t to m ention  is tha t in m any 
areas, an abundance  of w ood land  co n 
tr ibu te s  to  the  deve lopm en t of tou rism  
and ho lid ay-m a k ing , fo r the fo re s t’s a b ili
ty to p rov ide  hea lth -g iv ing  recrea tion  is 
seen m ore  and m ore  as a fac to r in curing  
a varie ty of phys io log ica l d iso rders .

These p ro p e rtie s  o f the  fo res t are c lose ly  
associa ted w ith  its ab ility  to abate the 
unhealthy and destructive  effects of 
em iss ions from  b u ilt-u p  areas, indus tria l 
estates and m otorw ays. In ad d ition  to the  
o p p o rtu n ity  a ffo rd ed  fo r b reath ing a ir 
tha t is re la tive ly  unpo llu ted , the  fea tu res 
ch ie fly  ap p rec ia ted  as bene fic ia l to 
health are ba lanced hum id ity  and te m 
pera ture , s ilence, subdued light, the 
chang ing  w ood land  scene and the fre e 
dom  to m ove w ith ou t con s tra in t and 
en joy the na tura l env ironm en t.

All of these fea tu res have m ade the fo rest 
a favou rite  le isu re  resource fo r peop le 
liv ing  nearby. As the changes in our 
res iden tia l en v iro nm en t g row  m ore  ag 
g ressive and unpleasant, so the a ttra c 
tion exerted by those natura l landscape 
fea tu res w h ich  have m anaged to rem ain 
la rge ly  in tact becom es stronger. Parks, 
spo rts  g rounds, recrea tion  areas, indoo r 
sw im m ing  pools, bo tan ica l ga rdens and 
zoos are no sub s titu te  fo r the experience  
of na ture w h ich  a fo res t has to offer. All 
those, and they a re  legion, w ho have no 
hom es or ga rdens of the ir own regard  the 
fo res t in qu ite  a specia l way as “ the irs ", a 
space in w h ich  they can m ove free ly , rest 
when they w ish and genera lly  p lease 
them selves. As early  as 1912, a p rov is ion  
was in co rp o ra ted  in the  Swiss C ivil Code 
to  the  e ffec t tha t everyone in the  loca lity  is 
free  to  en ter the fo res t and p ick w ild  be r
ries, m ush room s and the like: th is  was a 
fa r-s ig h ted  m ove to estab lish one of the 
fo re s t’s im p o rta n t socia l func tions , and 
the re  is no d o u b t tha t it was a m a jo r fac to r 
in enab ling  the  peop le  of S w itze rland to  
deve lop the  rig h t a ttitude  to th e ir forests.

The forest offers 
a natural protection

The fo re s t’s in tr in s ic  ab ility  to ward off 
env ironm en ta l hazards was the sub ject 
of con s id e rab le  research at a very early 
stage. It has been estab lished  tha t trees 
can prevent, o r at any rate g reatly  
d im in ish , soil e ros ion  and the risk 
o f earth m ovem ents, keep w ate r d is 
charges under con tro l, reduce  w ind 
speed and p rov ide  extensive  defence 
against the occu rren ce  of avalanches.

Forests have num erous accessory roles 
as well, not least tha t of na ture conserva 
tion . In cu ltiva ted  reg ions, the on ly 
p laces— excep t fo r na tura l fo res ts— 
w here free -ra ng ing  an im a ls and p lan t life 
can survive in the w ild  are m oors and wet 
m eadow s tha t have escaped d ra inage  
pro jec ts , a few lakes ide  and rive rbank 
habita ts  and areas of un p roduc tive  
waste land. It m ay the re fo re  be tha t the 
on ly way to  keep the encroach ing  im 
pove rishm en t of the  en tire  liv ing w o rld  at 
least pa rtia lly  at bay, apart from  setting 
up na ture  reserves, is to d irec t fo rest 
m anagem en t tow a rds  the preserva tion  of 
w ild life  com m un itie s .

O ne un de r-u tilised  fea tu re  of w ood land 
is the o p p o rtu n ity  it p rov ides  fo r sc ien tific  
research, espec ia lly  in eco logy. A ll w o o d 
land, especia lly  und is tu rbed  prim eva l 
fo res t (com m erc ia l fo res t acreage too, if

c lose  to the natura l state) constitu tes an 
e x tra o rd in a ry  m u ltifa riou s  and com p lex  
pa tte rn  in w h ich inan im ate  m atter and 
liv ing  com m un ities  in te ract, and so o ffe rs 
the  best poss ib le  te rra in  fo r investigating 
com p lica ted  func tiona l in te rre la tio n 
sh ips. A t a tim e  when ou r liv ing  en v iro n 
m en t seem s to be losing its capac ity  fo r 
co rre c ting  im balances and the w arn ing 
signs of e co log ica l d isas te r are s ta rting  to 
appear, the need fo r such research ap 
pears m ore urgen t than ever. The lo n 
gev ity  of fo res t trees m eans tha t by 
exam in ing  the ir s tum ps and m easuring 
the  w idth of the  annual rings, we can 
acq u ire  a un ique  ins igh t in to  c lim a tic  
changes and a tm osp he ric  cond itions  
over hundreds of years.

No overa ll eva luation o f the  fo re s t’s many 
d ire c t and in d ire c t ro les and in fluences 
can be m ade, partly  because m ost of 
them  canno t be expressed in num erica l 
te rm s, and pa rtly  because the s ig n if i
cance of each m ay vary from  one place or 
one pe riod  of tim e  to another. W hat is not 
in doub t, however, is tha t the ir im p o rt
ance is grow ing , and tha t from  being a 
m ere source of supp ly  and pro fit, the 
fo res t is now seen as a m u ltipu rp ose  
resource  and cata ly tic  agent. P rovided 
due de fe rence  is shown to  the ways of 
nature, these concep tions  of fo res try  
p rac tice  needs not con flic t. The pu rpose  
of fo res try  today is not ju s t to p roduce  
tim b e r e ffic ien tly , but to en rich  ou r lives.

H.L.

M ix e d  h a rd w o o d  fo re s t,
R h in e  v a lle y
(Photo ONF - Ludmann)

■ich A m m e r

(Photo G. Lacoumette)

The firs t person to d raw  a tten tion  not 
on ly to the im portance  o f the  fo rest 
fo r c lim ate , soil and water, and the 

“ socia l s itua tion  o f peop les” but also to  its 
bene fic ia l e ffects fo r socie ty was A le xan 
d re  M oreau de donnes, a h igh -ra nk ing  
French o ffice r and o ffic ia l in the  T rade 
M in is try , in a p rize -w inn ing  essay of 1825 
w hich was very unusual fo r its tim e  and 
was high ly regarded  th rou gh ou t Europe. 
Som e years la te r W ilhe lm  H e inrich  Riehl 
(1857) took up the  sam e idea and pra ised 
fo rests  as p laces in w h ich  one “ can en joy 
personal freedom  and w ander th is  way 
and tha t as one chooses” .

In sp ite  of these p rom is ing  beg inn ings, 
the system atic  deve lopm en t of fo rests  fo r 
recrea tion  rem a ined  an exception , being 
restric ted  above all to  the  areas around 
health resorts  and tou ris t centres. Until 
halfway th rou gh  the  present cen tury 
the re  was still a be lie f tha t the re q u ire 
m ents of fo res t recrea tion  cou ld  be m et 
at p ractica lly  no cost, s im p ly  as a sort of 
b y -p ro d u c t of t im b e r p roduc tion .

Th ings changed very ab rup tly  in the  early 
sixties: le isure  tim e  grew  as w ork ing  
hours becom e sh o rte r and car ow nersh ip  
increased popu la tion  m ob ility ; it becam e 
poss ib le  to m ake day tr ip s  o r go fo r a 
w eekend in to  fo res t areas, w h ich were 
unprepared  fo r th is  in flux  of v is ito rs. Last 
but not least, changes in liv ing  and w o rk 
ing con d itions  rap id ly  pushed up the 
dem and fo r access to na tura l s u rro u n d 

ings to  coun te r-b a la nce  the e ffects of 
u rban isa tion , popu la tion  concen tra tion  
and au tom ation .

How did owners and 
forestry com m issioners  
respond to the challenge?

It is fa ir to rep ly tha t th e ir reaction  was 
spon taneous and positive . The m an
agers, above all of pu b lic ly  ow ned fo rests 
but also of the la rge r priva te ly  owned 
w ood lands, accepted respons ib ilitie s  
w h ich  w ere— at least in sca le— un p re 
cedented. W ith the de lib e ra te  open ing  up 
of fo rests  to the  pu b lic  fo r rec re a tio n— 
som eth ing  w h ich did  not com e au tom a ti
ca lly in all European c o u n trie s— it was 
on ly a few years be fore  v irtua lly  all the 
m a jo r fo rested  areas a ffected by th is  new 
fo rm  of le isure  activ ity  acqu ired  a basic, 
not to say generous, p rov is ion  o f car 
parks, foo tpa ths, g rassy recreation  
areas, p icn ic  areas and she lters. Further 
deve lopm en t b ro ug h t c h ild re n ’s p lay
g rounds, na ture  tra ils , kee p -fit tra ils , 
gam e enc losures and o the r v is ito r a ttrac 
tions and was accom pan ied  by feverish  
research activ ity  in to  the  soc io log ica l im 
p lica tions  o f forests: e ffo rts  w ere  m ade to 
d iscove r pe op le ’s recrea tiona l w ants and 
expecta tions, the am en ities  w h ich  best 
satis fy  them , how long peop le  spend in 
fo res t areas, w hat tree  spec ies— or types 
of w o o d la n d — they pre fe r, and in genera l 
w hat the ideal fo res t fo r recrea tion  is.

D uring th is  period  a w ealth of m ode ls  for 
assessing the recrea tiona l value o f c o u n 
trys ide  and fo res t w ere designed , d iscu s 
sed and app lied .

This positive  a ttitude  on the  part o f fo rest 
ow ners and a d m in is tra to rs  not on ly  in 
c luded  a w illingness to  finance  am enities 
and m aintenance , la rge ly  from  pub lic  
funds though also from  priva te  sou rces; it 
a lso de m anded a read iness to fo rego  
poss ib le  add itiona l incom e, eg by re 
nouncing op po rtu n itie s  fo r ra tiona lisa 
tion  and m echan isa tion  th rou gh  the 
se lection  of pa rticu la r tree  species, t im 
ber fe lling  or cu ltiva tion  m ethods in 
de fe rence  to  the v is ito rs ’ w ishes. A t the 
sam e tim e  increasing v is ito r num bers  led 
to  m ore  fo res t fires, d is tu rba nce  o f gam e 
and ind irec tly , as gam e was fo rced  ou t of 
the  m ost heavily frequ en te d  areas, to  in
creased dam age to p lan ts  in the  less ac
cess ib le  areas o f the  w ood from  gnaw ing 
and bark s tripp ing .

W hat has been the net result?

Today w hen we stand back and try  to look 
o b jec tive ly  at th is  phase, we have to 
a d m it tha t the re  were v irtua lly  no ea rlie r 
m odels o r experience  to  serve as a basis 
fo r “ fitting  o u t” recrea tiona l fo res t areas, 
and a lso tha t deve lopm ents  w ere  in 
fluenced  at least in part by the a ttitudes 
and w ishes of the tow ns and villages 
w hich, consc ious ly  o r unconsciously , 
hoped tha t by deve lop ing  the recrea 
tiona l po tentia l of fo rests  w ith in  easy
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reach it w ou ld  be poss ib le  to  co u n te r
ba lance the  d e c lin e  in the qua lity  o f u rban 
life.

W ithou t reso rting  to  the dread fu l exp res 
sion “ fo res t fix tu re s  and f itt in g s ” , one still 
has to a d m it— and today m any fo res try  
ad m in is tra tion s  take th is  view  th e m 
selves— tha t open ing  up w oods and p ro 
v id ing  recrea tiona l am enities has som e
tim es been too  m uch of a good th ing : not 
all the  c h ild re n ’s p layg rounds w ere  ne
cessary and a lo t of som etim es costly  
appara tus cou ld  well have been left out 
w ithou t the ch ild re n  m issing it; no r w ou ld  
the health o f the  com m u n ity  have su f
fered if ha lf the  w ood land kee p -fit tra ils , 
pa rticu la rly  in rura l areas, had never 
been bu ilt; ad m itte d ly  the re  w ou ld  have 
been fa r few er op po rtu n itie s  fo r c iv ic  
pom p at inaugura tion  cerem on ies and 
the  boom  in the sales of m atch ing 
h is -and-he rs  jo g g in g  ou tfits  w ou ld  never 
have happened. A ll th is  by way of saying 
tha t le isure  has deve loped in to  a m a jo r 
econom ic  fo rce  w ith  its own laws and that 
the  cho ice  of le isu re  activ ities is inc reas
ing ly som eth ing  decreed by fash ion: 
w hat o ther exp lana tion  is the re  fo r the 
successive vogues in w in te r sports , from  
dow nh ill sk iing  v ia  c ross -co un try  sk iing  
to the  latest, sk i-tou ring ?  It is typ ica l tha t 
a specia l o u tfit is requ ired  fo r each one. In 
m any instances the re fo re  it was qu ite  
im poss ib le  to  deny the ex istence of 
fash ion trend s  w ith ou t losing s igh t of the 
needs of fo res try  po licy.

This sho rt analysis m ay have been som e
w hat too  c ritica l, but it is ce rta in  tha t in 
deve lop ing  the  recrea tiona l po tentia l of 
our fo rests  in the  s ix ties and seventies we

(Photo G. Lacoumette)

pa id too  little  a tten tion  to the ir na tural 
po tentia l and too  m uch to deve lopm ent 
and equ ipm en t. There  are two aspects to 
th is  :
1. A t tim es we shou ld  have given m ore 
care fu l con s id e ra tio n  to  the  question  of 
w hat the fo res t ecosystem  can bear, and 
we shou ld  have rea lised c lea rly  tha t 
ce rta in  b io topes  can to le ra te  on ly  very 
s ligh t (pe riph e ra l) d is tu rba nce  o r none at 
all. The recrea tion  m odels m en tioned 
above to ld  us w h ich  landscapes and 
fo rests  w ere  beau tifu l and best su ited  to 
recrea tiona l pu rposes, but o ften (un 
consc ious ly) concea led the fact tha t they 
w ere s im u ltaneous ly  the  natura l areas 
m ost in need of env ironm en ta l p ro tection

or m ost sensitive  to  eco log ica l change. In 
o ther w ords they are areas w h ich cannot 
cope  w ith the  mass in flux  of le isure  
seekers w ith ou t essentia l com ponents  
— plan t life, an im als, w a te r qu a lity— of 
the system  being d is tu rbe d , im pa ired  or 
irre trievab ly  lost.

For recrea tion  is on ly one o f the fo re s t’s 
c o n trib u tio n s  to w e ll-be ing . This has 
becom e pa rticu la rly  c lea r in m ounta in  
reg ions w here  never-end ing  de ve lop 
m ent p ro je c ts — con s tru c tion  of roads, 
cab le  railways, sk i- lifts  and p is tes— have 
in p laces dangerous ly  reduced  the actual 
and po tentia l p ro tec tive  capac ity  of the 
forests.

2. A t tim es we should pe rhaps  have laid 
g re a te r s to re  by the to ta l co n trib u tio n  of 
the  fo res t in all its varie ty  than by rec re a 
tiona l am enities alone. New d iscove ries  
in research on recrea tiona l fo rests  and 
the  fin d in g s  of expe rienced  observers 
show  tha t m uch of w hat H e inrich von 
Salisch advoca ted as long ago as 1885 in 
his theories  on fo res t aesthetics still 
ho lds good. The fo res t m akes its im pact 
th rou gh  the m ood it evokes by a m u l
titud e  of sensations, s ights, sm ells and 
sounds, and by the acc iden ta l o r d e lib 
era te  (or im p roved ) g ro u p in g  and suc
cession o f s tands and in d iv idu a l trees, 
g lades and c learings. Perhaps we have 
not g iven enough a tten tion  to the  fac t tha t 
in o rd e r to play ch ild re n  often  need no 
m ore  than a m eadow , so ft sandy soil o r a 
stream  which they can dam , and tha t in 
ou r “ bu ilt e n v iro nm en t” the  fo res t is the 
on ly  p lace left w here such gam es are 
possib le !

W hat conclusions can we draw?

C erta in ly  is it ne ither poss ib le  nor neces
sary to p re sc ribe  un iversa lly  va lid  so lu 
tions  o r gu ide lines. In the  sam e way that 
the  cho ice  of econom ic  goa ls and fo r 
estry  m ethods w ill depend upon each
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ind iv idua l case, the app roach  adop ted 
tow a rds  fo res t recrea tion  areas m ust 
also be cons ide red  in the  ligh t of spec ific  
req u ire m en ts  and the spa tia l s itua tion  
overa ll. Nonetheless it is I th ink  p e rm is 
s ib le  to d raw  a few  conc lus ions  fro m  the 
expe rience  of recent decades.

— The m ost im p o rtan t p rin c ip le  is that 
fo rests  m ust rem ain ou t o f bounds to  all 
m o to r vehicles. This is the  on ly hope  of 
p reserv ing  one of the m ost va luab le  co m 
ponents of recreation , tranq u illity .

— P ark ing areas are needed; com m on 
sense decrees tha t they should be de 
s igned to cope  w ith an average dem and 
ra the r than w ith  a peak w h ich  occu rs  on ly 
once a year. The cho ice  of sites fo r p a rk 
ing areas o r of access routes to  them  
from  pub lic  h ighways o ften de te rm ines 
the v is ito r p ressure  to w h ich areas of 
fo res t w ill be sub ject.
— D eve lopm ent of and access to w o o d 
land com p lexes m ust be adap ted to  the 
capac ity  o f fo res t b io topes. Today we 
have m ore  and bette r in fo rm a tio n  abou t 
the ex is tence and sens itiv ity  of pa rticu la r 
b io topes; we know  too tha t v is ito r p re s 
sure  fa lls rap id ly  w ith  d is tance  from  
pa rk ing  areas and tha t the  state of fo rest 
pa ths a lso exerts  a se lective  in fluence. 
The con s tru c tion  and im p rovem e n t of 
fo res try  tra cks  shou ld  a lso be seen in th is 
light.
— Trails, paths, p icn ic  areas and she l
te rs are the m ost im p o rtan t am en ities  in 
fo res t recrea tion . C lose a tten tion  should 
be pa id to  the  s ignposting , layou t and 
eq u ipm en t o f these various fac ilities  
s ince good  p lanning can enhance the 
recrea tion  expe rience  as well as tak ing  
the  p ressure  o ff vu lne rab le  areas.

— P articu la r care (as well as a c ritica l 
app roach ) is ca lled fo r in p lann ing 
c h ild re n ’s p layg rounds. O ften ch ild ren  
w ill need no m ore  encou ragem en t to  play 
than access to a su itab le  area (fo rest 
m eadow , sm all expanse of water, land 
along a rive rbank) poss ib ly  p rov ided  w ith 
a basic level of equ ipm en t.
— As a m atter of p rin c ip le  all am enities 
shou ld  be m ade of w ood, not on ly 
because wood is a w arm  and re la tive ly  
cheap  fo rm  o f bu ild ing  m ateria l, bu t also 
because its na tura lly  lim ited  life -span 
m eans that less successfu l item s of 
eq u ipm en t can be un ob trus ive ly  w ith 
drawn.
— A ll ou r concern  fo r p ro v id ing  fac ilities  
shou ld  not b lind  us to the  fac t tha t it is the 
fo res t itse lf wh ich a ttrac ts  v is ito rs. Our 
a ttem p ts  to deve lop w ood land  fo r  re 
c rea tion  should the re fo re  begin w ith 
fo res try  m anagem ent and w ith the  p lan 
ning of the  fo res t edge. W e m igh t sum  it 
all up by saying tha t the g rea te r the 
beauty, varie ty  and rom an tic  and em o
tiona l appea l of the fo rest, the  less it has 
need of ex traneous item s of equ ipm en t 
and the m ore experience , p leasure  and 
re laxa tion  it can give. U.A.



Virgin forests

P a a v o  W. J o k in e r t

By w ilde rness  areas th is  a rtic le  
m eans those  fo res t areas tha t have 
stayed in the ir na tura l cond ition . 

The g row ing  s tock  the re  is usually un 
touched . Those prac tis ing  a natura l live li
hood, such as re indeer husbandry , and 
h ikers  ever increas ing  in num ber, are the 
m ain users of those  fo rests  w h ich have 
rem a ined as na tu re  has shaped them  fo r 
centuries.

The landscape

In bo tan ica l geography, S cand inav ia  is 
part of the no rth e rn  con ife rous  zone 
extend ing  over the  w ho le  of Eurasia, from  
the Pacific  to  the  A tlan tic  O cean and the 
c lim ate  and soil vary cons iderab ly .

This be ing the  case, the  eastern part has 
to ta lly  d iffe re n t tree  species from  the 
w estern. In those  parts o f the  con ife rous  
zone w here F in land lies, the  m ain tree  
species are Scots p ine (P inus s ilvestris ) 
and Norway sp ruce  (P icea ab ies). The 
m ost im p o rtan t dec iduous  species is 
b irch  (Betu la).

The tree  species also vary b io log ica lly . 
B irch is c lea rly  a p ioneer tree  species 
w h ich  is the  firs t to  take over an open 
area. Later the  area tu rns  in to a p ine or 
sp ruce  stand. P ine th rives on dry ish  or 
d ry  m inera l soils, because w ith its roo t 
s truc tu re  it can ge t the  requ ired  w ater

from  deep under the  g round . P ine is also 
pa rtly  a p ioneer tree  species, w h ile 
sp ruce  is, above all, a species o f m oist 
soils. Being a species w ith sha llow  roots, 
it can ge t the  w ate r it needs. S pruce, 
com p are d  w ith p ine, to le ra tes m ore  
shadow. Thus, w hereve r the re  is su f
fic ie n t m ois tu re , it f ind s  its way in to  a pine 
stand and takes over the  site of th is  spe
cies. On peatland the cho ice  of tree  spe
cies depends on fac to rs  of quality, 
m inera l con tent, ac id ity  and w ater eco 
nom y of the soil.

Forest fires  have h inde red  the  to ta l 
take -ove r by sp ruce  in w ilde rness areas. 
In the ir na tura l state, F in land ’s fo rests 
have been bu rn t at least once du ring  the 
last one o r two cen tu ries . To these 
bu rn t-ove r areas the  p ioneer tree  spe
cies com e firs t. O nly in the  no rth e rn m os t 
parts  have fo res t fires  not been ab le  to 
affect the  deve lopm en t of the fo rests  
greatly. The site is so m oist tha t on ly 
du ring  sum m ers, when the p re c ip ita tions  
are exce p tio na lly  low, m ay the  soil get so 
d ry  tha t bu rn ing  and the spread ing  o f fire  
are possib le .

Nowadays the  in tens ified  con tro l of fo rest 
fires, w ith  the aid of pe rm anen t con tro l 
po in ts (tow ers) and regu lar, con tinuous 
aeria l con tro l, res tra ins  the s ta rting  of 
la rge fo res t fires. Changes in the eco logy 
o f the natura l fo res ts  the re fo re  occu r very 
slow ly, acco rd ing  to na tu re ’s own c o n d i

tions. In o ld  fo rests  the  changes are 
induced  by the dying of o ld  s tands tha t 
have s topped grow ing, s till fu rth e r a ided 
by insect and fungus dam age. A lso 
s to rm s  m ay be a cause o f dam age, and 
all these fac to rs  tog e the r w ill fu rth e r the 
regenera tion  o f na tura l fo rests. A lthough 
the  fo rm a tio n  of a new fo res t is slow, the 
age of the g row ing  stock in w ilde rness 
areas may fluc tu a te  greatly . The share  of 
the  seedling and young s tands is, how 
ever, sm all, m ost of the  g row ing  stock 
be ing near its b io log ica l m axim um  age: 
the p ine s tands 300 to 500 years and the 
sp ru ce  200 to 400 years old.

Protection of the w ilderness

W hen we th ink  abou t a cou n try  such as 
F in land, w hose econom y, to  a la rge 
extent, is dependen t on the prac tice  of 
fo res try  and fo res t industries , one can 
ju s tify  the question  o f w hethe r it is 
reasonab le  to keep the na tura l fo rests  of 
the  w ilde rness in a v irg in  state. The sys
tem atic  use of these fo rests, by fo llow ing  
c o rre c t s ilv icu ltu ra l m ethods, w ou ld  a p 
pa ren tly  increase the ou tpu t o f raw 
m ateria l cons ide rab ly . O ne should, how 
ever, know  tha t the  m a jo rity  of the w ild e r
ness areas p ro p e r lie in no rthe rn  F inland, 
c lose  to  the tim b e r line. There, the 
regenera tion  of the  fo res t is slow  and the 
annual inc rem en t sm all (c irca  1 m 3 per

hectare per year). Even w ith the best s ilv i
cu ltu ra l p rocedures, we cannot m ake up 
fo r the  basic fac to rs  of c lim ate  and soil. 
A lso, it should be m entioned tha t p ine 
seeds from  th is  area have a good 
ge rm ina tion  capac ity  on ly once every ten 
to fifteen  years. The resu lt of th is  e ffic ien t 
fo res t u tilisa tion  m igh t be the  d ro p p in g  of 
the  tim b e r line and deso la tion  of the soil.

Protective forests

To s top the d ro p p in g  of the  tim b e r line, 
we have in F in land a pro tec tive  fo res t Act 
tha t was issued in 1922. This A c t g ives the 
gove rnm en t the  rig h t to fo rb id , at the 
p ro po s ition  of the  National Board of 
Forestry, the free  use of fo rests  fo r o ther 
than househo ld pu rposes in the  p ro 
tective  fo res t area. For o the r k inds  of 
cu tting , an app roved  plan and pe rm is 
sion from  the au tho rities  is requ ired . In 
the  m ost sensitive  parts, the righ t to  take 
househo ld  wood m ay also be restric ted  
or to ta lly  fo rb id d e n . The geograph ica l 
bo rde r of the  pro tec tive  fo res t area 
crosses F in land, s ta rting  south of the 
68th la titude  and extend ing , w ith the 
excep tion  of sm all com m erc ia l forests, 
over the  n o rth e rn m os t reg ion of the 
country . The to ta l of p ro tec tive  fo rests 
represents 2.2 m illion  hectares. The p ro 
tective  fo res t area can du ly  be called 
w ilde rness area, even if it is not to ta lly  
“ v irg in ” .

Excep tions to th is  area are the  sum m it 
zones of the p ro tec tive  fo rests, ie areas 
m ore  than 300 m etres above sea level, 
w here the use of fo res ts  is fo rb id d e n  by 
the  N ational Board of Forestry. This area 
exceeds one m illion  hectares, wh ich is 
abou t ha lf the to ta l area of p ro tective  
forests. As far as the  g row ing  stock and 
the o rig ina l landscape are concerned , 
th is  can be con s id e red  genu ine  w ild e r
ness.

M anagem ent

Finland is a fo res ted  cou n try  w here  fo r 
estry  is be ing p rom oted  in m any ways, 
and thus the u tilisa tion  of fo rests  is in 
tensive. It is the re fo re  im p o rtan t tha t such 
areas w here the  o rig ina l landscape and 
the w hole b io top e  are at the ir best, be left 
ou ts ide  com m e rc ia l activ ities. A su f
fic ie n t num ber of these areas shou ld  be 
put under p ro te c tion  bu t th is  canno t be 
ach ieved w ithou t specia l leg is la tion . In 
F inland we fo rtun a te ly  still have som e 
natura l forests, even real w ilde rness 
areas w h ich we have been ab le  to turn 
in to p ro tected  zones. These are e ither 
s tr ic t na ture  reserves (a to ta l of 20) o r 
na tional pa rks (22). The s tr ic t na ture 
reserves are in tended espec ia lly  fo r 
research and educa tion  and access to 
them  requ ires  a pe rm it, thus securing  the 
v irg in  s tate of the  landscape. The na
tiona l parks, on the o the r hand, as natural

scenery, he lp to increase  in te rest in 
na ture  and recrea tion  in op en -a ir s u r
round ings. They have been equ ipped  
w ith  tra il ne tw orks and specia l p laces for 
m aking cam p fires. T aking w ood is not 
a llow ed in o rd e r to keep the w ilde rness 
con d itions  as natura l as possib le ; thus 
firew ood  is de live red  by the  park w a rd 
ens from  ou ts ide  the park.

W ilderness areas have been su p p le 
m ented by peatland p ro tec tion  zones. 
Peatlands are pa rt o f the  o rig ina l land 
scape and the pu rpose  o f th e ir p ro tection  
is m ain ly  to guaran tee  the  exis tence of 
versa tile  sw am p vegeta tion  and bird 
fauna, rich in species, by hab ita t p ro te c 
tion . These peatland p ro tected  areas 
also have a s ta tu to ry  basis.

The extent of s ta tu to ry  p ro tec ted  areas 
estab lished o r being estab lished  in F in
land is c irca  1.5 m illion  hectares. This 
figu re  inc ludes c irca  141,000 hectares of 
s tr ic t na ture reserves and c irca  600,000 
hectares of na tional parks.

It shou ld  be m entioned tha t the National 
Board of F orestry— w h ich  adm in is te rs  
s ta te-ow ned land and w ate r areas (8.4 
m illion  hectares) and m anages, p ro tects  
and utilises its fo rests w ith the aim  of a 
ris ing  tim b e r yie ld  and an econom ica lly  
favo u rab le  re tu rn — has, by its own d e c i
s ion, p ro tected  la rg ish areas o r sing le  
s tands rep resen ta tive  o f the  o rig ina l un
touched na ture  to serve as exam ples of 
genu ine  w ilde rness landscape. A ll k inds 
of ac tiv ity  w ill be kep t ou t of these areas, 
w h ich  rep resen t a to ta l of c irca  15,000 
hectares.

To guarantee the balance of nature

W ilderness areas w ith fo rests  tha t have 
been fo rm ed  na tura lly  in the cou rse  of 
tim e  are an exam ple  o f how na ture  is ab le 
to p ro te c t itse lf and its existence. Only 
man can, by his in te rven tions, bring 
abou t ca tastrophes d is tu rb ing  the ba l
ance  o f na tu re . The m os t a la rm in g  
exam ple  of th is  is the p resen t sys
tem atic  devasta tion  of the trop ica l rain 
forests. In the no rthern  con ife rous  zone, 
even severe cu ttings  m ay not resu lt 
in co rre spo nd ing  extensive  deso la tion , 
because of the soil s truc tu re  and the 
c lim ate . The d isappea rance  of v irg in  
fo rests  im plies, above all, a gap in the 
range of d iffe re n t fo res t types, whose 
regenera tion  by cu ltiva ted  fo res try  is 
not possib le . The im press ion  is the sam e 
as when a bu ild ing  w ith cu ltu ra l and 
h is to rica l value is rep laced by a con 
s truc tion  w ith m odern  lines. The p re 
serva tion  of na tura l fo rests, even on ly  as 
an exam ple  fo r fu tu re  genera tions, may 
not be an un jus tified  dem and. Let us give 
the w ilde rness a chance to live. P.W.J.

Virgin forest - the oldest trees 
are more than 500 years old 
(Photos R. Kalliola)



Acid rain

F o lk e  A n d e rs s o n

Lime is sprayed to combat the acidification of lakes (Photo G. Svensson)

Over the  last 20 years g row ing  
concern  has been appa ren t fo r 
the e ffects of a ir po llu tion  on the 

European as well as the w o r ld ’s forests. It 
started w ith  the  UN C onference on the 
Hum an E nv ironm ent in S tockho lm  1972, 
when a case s tudy on “ A ir po llu tion  
across na tiona l bo un da ries— The im pact 
of su lph u r on a ir and p re c ip ita tio n ” was 
presen ted. The s tudy m ain ly  dealt w ith 
the Swedish s itua tion  w ith  increasing 
m ateria l dam age by co rros ion , e ffects on 
hum an health, increasing  nu m ber of 
lakes becom ing  ac id ified , and a lso dea l
ing w ith poss ib le  e ffects on so ils and 
fo res t grow th.

D uring the last five  years new a la rm ing  
reports  have com e from  Centra l Europe 
in connection  w ith the  occu rrence  of 
dy ing forests.

In June  1982 the  Swedish G overnm en t 
arranged a M in is te ria l C on fe rence  d e 
voted to  the  “ A c id ifica tio n  of the E nv iron 
m en t” . The aim  was to com m em ora te  the 
1972 con fe rence  and to s tim u la te  in te r
na tional co llab o ra tion  and ra tifica tion  of 
the 1979 G eneva C onvention on m ea
sures aga inst a ir po llu tion  w ith in  the ECE 
countries. A re p o rt from  the 1982 S to ck 
holm  C onfe rence  is ava ilab le— “ A c id 
ifica tion  today and to m o rro w ". It deals 
w ith a sc ie n tific  and po litica l de sc rip tion  
of the acid ra in issue fo llow ed by a p re 
sentation of the  presen t and fu tu re  a c id i
fica tion  s itua tion  pa rticu la rly  from  a 
Swedish po in t of view. The last section  
deals w ith poss ib le  m easures to  s top  the 
ac id ifica tion .

The M in is te ria l C on fe rence  was p re 
ceded by two exp e rt m eetings dea ling  
w ith eco log ica l e ffects of acid de pos ition  
and s tra teg ies  to  con tro l em iss ions of 
su lph u r and n itrogen  oxides. This de s 
c rip tio n  o f acid ra in and its e ffects on 
European fo res ts  is m ain ly  based on the 
find in gs  of these expe rt m eetings.

Stop 
acid rain

A cid deposition - effects on forests

To unders tand the e ffects o f acid ra in on 
fo res ts  we need to know  the d iffe ren t 
fo rm s  of a ir po llu tan ts  and the ir way of 
a ffecting  the forests. W e canno t lim it ou r 
in te rest and d iscuss ion on ly to acid co m 
pounds in the rain, but m ust also inc lude  
o ther com p ou nds  w h ich are the  o rig in  of 
acid  or ac id ify ing  com p on en ts  in the e co 
system s.

W ith  ac id ifica tion  we m ean an increase of 
the  am oun t of hyd rogen ions (m easured 
as low er pH -value or h igher ac id ity). The 
s to ry  o f ac id ifica tion  beg ins as soon as 
vegeta tion  starts to co lon ise  bare soils. 
The presen t s itua tion  w ith  an increased 
m an -m ade  ac id ifica tion  can be traced 
back to the tim es w hen we started  to burn 
o rgan ic  m ateria ls  con ta in ing  su lph u r in a 
m ore  regu la r fash ion. Th is is m ost p ro 
nounced as a consequence  of the  s ta rt of 
in du s tria lisa tion  du ring  the  18th century.

In its m ost acce le ra ted fo rm  it occu rs  
a fte r the  1950s w ith increas ing  bu rn ing  of 
oil con ta in ing  vary ing  su lph u r levels. 
T oday we ca lcu la te  that, on a E uropean 
scale, of the  su lph u r com ing  to  the s u r
face of land and water, 50 % orig ina tes 
from  o il-fired , 40 % from  coa l-fired  and 
10 % from  o ther indus tria l processes.

The com b ustio n  of o rgan ic  m ateria l con 
ta in ing  su lphu r m eans p ro du c tion  of 
gaseous su lphu r d iox ide , w h ich  in the 
a tm osphe re  w ill be trans fo rm e d  to su l
phu ric  acid. In the  ra in it w ill be d isso lved 
in to  hyd rogen (H +) and su lpha te  (S O ,- ) 
ions. During the  com b ustio n  n itrogen 
ox ides w ill also be fo rm ed , w h ich are 
trans fo rm e d  in to  n itric  acid  and in the 
ra in w ate r d isso lved in to  hyd rogen and 
n itra te  (NO 3) ions. Today ap p ro x im a te ly  
one th ird  of the  ac id ity  in p re c ip ita tion  is 
de rived  from  n itric  acid. The d isso lved 
po llu tan ts  are b ro ug h t to the fo res t as wet

depos ition . A cid  o r ac id ify ing  co m 
pounds in the  fo rm  of gases as well as 
pa rtic les  (especia lly  heavy m etals) are 
transp o rted  to fo res ts  as d ry  depos ition . 
The dry  depos ited  m ate ria ls  are usually 
transported  over sho rte r d istances.

D irect and ind irect effects

Gases like  su lph u r d iox id e  have d irec t 
effects on o rgan ism s and m ateria l. P lant 
leaves take up the  gas and at high con 
cen tra tion  pho tosyn thes is  is d is tu rbe d  or 
d is rup ted .

A c id ifica tion  e ffects are usually con 
s idered to be of an in d ire c t nature. In
com ing  ac id ity  to  the fo res t w ill a ffect the 
soil chem is try  and also the  soil b io logy. 
Changes in ava ila b ility  of nu trien ts  w ill 
o ccu r and at h igher levels of ac id ity  tox ic  
e lem ents m ay be libe ra ted  and b rough t 
in to  c ircu la tion . The ac id ifica tion  effects 
depend then on tw o factors, viz. the 
m agn itude  of w et and dry  depos ition  and 
the natural, in he ren t sens itiv ity  o f the  soil 
and the w ate r to ac id ifica tion . O ther 
e ffects appear, however, w here  the re  is 
the m ost un favou rab le  com b in a tion  of 
depos ition  and soils; thus effects can 
o ccu r both in the  im m ed ia te  v ic in ity  of an 
em ission sou rce  and at hund reds  to 
thousands of k ilom e tres  from  it.

We can say tha t the d irec t e ffects or 
dam age w ill a ffec t leaves and tru n ks  of 
trees. The in d ire c t e ffects w ill a ffect the 
root en v iro nm en t as well as re lease of 
nu trien ts, w h ich  in tu rn  w ill a ffect the 
grow th  of the fo rest. This m eans that 
ac id ifica tion  can be d iscussed  in te rm s of 
nu trition  o f the  fo res ts  as well as tox ic ity  
wh ich is a th rea t to  the  flo ra  and fauna.

W hat is the situation of 
the European forest today?

W ith th is  backg round  on a ir po llu tan ts, 
th e ir de po s ition  and ways of a ffecting  the 
fo rest, we w ill now exam ine  two cases:
— the Centra l European case, w ith very 
high levels of su lph u r and n itrogen 
depos ition , and
— the South S cand inavian case, w ith 
less, but cons id e rab le  depos ition  of su l
phur and n itrogen.

W ith these two cases we have then a be t
te r po ss ib ility  of unde rs tand ing  the 
p resen t and fu tu re  e ffects of a ir po l
lu tants on ou r forests.

The C entral European case

C entra l Europe has a de pos ition  of 30-60 
kg su lph u r per ha per year and 15-30 kg 
n itrogen per ha per year or m ore. The 
co n trib u tio n  of d ry  de po s ition  is high. 
Today one m illion  hectares of dying 
fo res ts  are reported , espec ia lly  of w h ite  
f ir  and Norway spruce. D am age to beech 
fo res ts  has also been reported .

Even if all de ta ils  are not yet p roved, it is 
obv ious tha t one im p o rta n t im pact on the 
fo res t is th rou gh  the d irec t e ffects o f su l
phur d iox ide , n itrogen ox ides and the 
occu rren ce  of ozone, w h ich  can dam age 
leaves and the ir pho tosyn the tic  m a
ch inery.

It has been found  tha t levels of su lphu r 
d iox id e  causing a red uc tio n  in tree 
g row th  are low er than p rev ious ly  e s ti
m ated. Today g row th  decreases can be 
expected at yearly  m ean concen tra tions  
of 25-50 /ig  su lph u r d iox id e  per m 3. These 
con cen tra tions  now prevail over large 
areas of Europe. D am age also seem s to 
occu r at low er con cen tra tion s  when

ox ides of su lph u r and n itrogen occu r 
tog e the r as w ell as com b ined  w ith ozone.

The levels of n itrogen ox ides in the  a ir are 
at p resen t increasing , w h ich a lso will 
favour the  fo rm a tion  of ozone, a p rob lem  
w hich w ill be accentua ted in the fu ture .

There  are a lso changes occu rring  in the 
soil as a consequence of de pos ition  of 
acid com pounds, especia lly  hydrogen 
ions, su lpha te  and n itra te  ions. These are 
respons ib le  fo r exchange of o ther c a t
ions in the soil and the trans fe r of ca tions 
from  the soil to g ro un d  and surface 
water. In pa rticu la r, fo res ts  on sandy and 
s ilty  soils are sub jec t to soil ac id ifica tion . 
Soil ac id ifica tion  is p ro ba b ly  a w id e 
spread  phenom enon. In som e areas 
a lum in ium  and heavy m etals w ill be 
m ob ilised  w ith  consequent tox ic  effects 
on o rgan ism s.

W ind -exposed  areas at h igher a ltitudes 
in cen tra l G erm any also rece ive h igher 
am oun ts  o f acid by d ro p le ts  from  fog - 
c louds, w h ich w ill increase the losses 
th rough  leach ing o f the  essentia l e le
m ents fo r the bu ffe ring  of the soil like 
ca lc ium  and m agnesium .

So fa r no good evidence exists tha t acid 
rain and its in d ire c t e ffects a lone have 
decreased fo res t grow th. The reason fo r 
th is  is the coun te rac ting  and fe rtilis ing  
e ffec t of the n itrogen, w h ich in h igher 
am oun ts  is transp orted  to  the fo rests  w ith 
the po llu ted  rain.

Possib le  negative effects on soil a c id i
fica tion  of the acid p re c ip ita tion  m ay be 
concea led by the g row th  s tim u la ting  
de pos ition  of n itrogen. A lso, po tassium  
and m agnesium  are increas ing ly  sub ject 
to leach ing from  the soil as a con 
sequence  of the con tinued  de pos ition  of 
acid com pounds. This s itua tion  has been 
con firm ed  fo r areas of poor fo rest so ils in 
cen tra l Europe.



The forest
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A living entity in continuous development, where 
life and death are always close to each other and 
maintain a fragile and complex balance.



Strategies to control acid  rain

It is hypothesized tha t trees w ith  an am p le  
supp ly  of n itrogen  may expe rience  a 
s itua tion  w ith  an im pa ired  roo t de ve lop 
m ent and a lessened ab ility  to  bu ild  up 
p ro tec tive  com p ou nds  to preven t insect 
and pa thogen attacks. In genera l, in 
creased sens itiv ity  of fo rests deve lops in 
areas w ith high depos ition  of n itrogen.

The sam e phenom enon ho lds fo r d a m 
age caused by acid  m ist on leaves as well 
as poss ib le  to x ic ity  dam age to roo ts  and 
m ycorrh iza  caused by a lum in ium  and 
heavy m etals re leased th rou gh  soil 
ac id ifica tion .

Even if d ra s tic  changes have been o b 
served in C entra l European fo rests  and 
poss ib le  exp lana tions  exist, m ore  re 
search is s till requ ired  to  eva luate th is  
new hypothesis . However, it is qu ite  o b 
vious tha t an accum ula ted  de po s ition  of 
a ir po llu tan ts  inc lud ing  heavy m etals 
over hund reds  of years has reached a 
stage w here  the  fo res t is a ffected.

The South S candinavian  case

S outh S cand inav ia  rece ives 10-35 kg su l
phur per h a p e ry e a ra n d  5-15 kg n itrogen

per ha per year. C om pared  to Centra l 
Europe the dry  de pos ition  is sm alle r, but 
high com p are d  to the  ea rlie r s itua tion  o f a 
p ris tine  env ironm en t.

D irect e ffec t seem s to be lim ited  to areas 
around em itting  sou rces and ind irec t 
effects of the acid depos ition  w ill be 
do m in an t on a reg iona l scale.

The fo res t has so fa r not shown any sign 
of decrease in p ro du c tion  o r grow th, 
ra the r the con tra ry . Th is can be e xp la in 
ed by the increasing depos ition  of n itro 
gen. As reco rded  in C entra l Europe, we 
can now expect on be tte r soils a s itua tion  
w here a con tinued  fa ll-o u t o f n itrogen w ill 
not cause any increase in g row th  be
cause o ther e lem ents  w ill becom e lim it
ing. We should then expect m ore  s tres
sed and vu lne rab le  forests.

A con tinued  fa ll-o u t of su lpha te  and 
n itra te  ions in de po s ition  w ill lead to a 
con tinuous  loss of e lem ents  such as ca l
c ium , m agnesium  and potassium . 
G round w ate r and lake w ater in areas 
w ith  high depos ition  and coarse so ils  w ill 
show  high con ten ts  of a lum in ium  and 
heavy m e ta l— a m irro r of changes in the 
soil.

The on ly reasonable way to  reduce d a m 
age by acid depos ition  is to reduce  p o l
lu tion  at the source. C oun te rm easures 
like  the lim ing o f lakes and land can in no 
way be cons idered  as so lu tions. They 
serve rather as an "a s p ir in " o r as te m 
po ra ry  rem edies.

The 1982 S tockho lm  C onfe rence  found 
tha t a de po s ition  of s u lp h u r of less than
0.5 g r per m 2 per year was tho ugh t at 
p resen t not to  crea te  severe dam age to 
lakes of high sensitiv ity. This c o rre s 
ponds to a depos ition  level of 3 to 8 tim es 
less than the present one in South S can
d inavia . Any decreases in depos ition  of 
ac id ify ing  substances w ill b ring  im p ro ve 
m ents not on ly  to  sensitive  aqua tic  eco 
system s, but also to fo res t soils.

M ost coun tries  have agreed in p rinc ip le  
to  the  idea of the ECE G eneva C onven
tion  of 1979 to reduce em iss ions in to  the 
air, bu t the re  is a long w ay to  go be fore  
th is  is ach ieved on a sa tis fac to ry  scale. 
C lear goals have firs t to be estab lished 
fo r  accep tab le  em iss ions of su lph u r and 
n itrogen.

Energy conserva tion , when econom ica lly  
a ttractive , has a large po ten tia l fo r red uc
ing energy dem and and the reby  em is
sions. Today the re  are a lso techn iques 
and techno log ies  ava ilab le  fo r  the con tro l 
o f su lph u r and n itrogen oxides em is
sions. D eve lopm ents are lead ing to im 
p rovem ent in ex is ting techno log ies  and 
de ve lopm e n t o f new ones. This is ex 
pected to con tinue, but on ly  g radua lly , so 
we canno t ju s tify  de lay ing the use of 
ava ilab le  techn iques.

The p resen t de ve lopm e n t of po llu tion  
dam age w ith in  Centra l Europe, inc lud ing  
acid  rain, has again c lea rly  shown that 
e ffective  cou n te r-m easures  have to be 
taken in o rd e r not on ly to im p rove  the 
s itua tion  of today but a lso fo r the  fu ture . It 
is in eve ryone ’s in te rest to  p ro tec t a living 
and healthy Nature. F A.

DOWoiT Si

(Drawing F. Duthoit)

Danger! Fire! R ic a rd o  V ê lez

Forest fires  a re  the  m ost serious 
cause of the  de s tru c tion  of the 
natura l en v iro nm en t in coun tries  

bo rde ring  the M ed ite rranean. Spain, be 
cause of eco log ica l and de m og raph ic  
factors, is the w ors t su ffe re r in th is  part of 
the  w orld .

The underlying reasons

The reasons w h ich  un de rlie  the prob lem  
include:
— the genera lly  po o r f ire  res is tance of 
M ed ite rranean species of p lan ts and 
trees, not on ly in natura l fo rm a tio ns  but 
also in the areas tha t have been re 
forested over the last 50 years (over 
2.5 m illion  hectares);
— the high popu la tion  density, which 
rises even h igher in th e s u m m e r when the 
tou ris ts  arrive;
— the rura l p o p u la tio n ’s lack of co n 
s idera tion  fo r w ood lands, because of the 
low sho rt-te rm  econom ic  re tu rn  they 
offer;
— the increas ing  inc idence  of de libe ra te  
fire -ra is in g , w h ich  is a re flec tion  of the 
w o rld -w id e  increase in crim e;
— the adverse e ffects o f the c lim ate , w ith 
longer and longer d ro ug h ts  and e x trem 
ely hot sum m ers.

The consequences are enorm ous areas 
devastated by fire , w h ich destroyed 
100,000 hectares each year from  1978 to 
1981; the re  were m ore  than 10,000 fires 
in 1981 alone. The dam age am oun ts  to 
m ore than 6,000 m illion  pesetas annua lly  
in p rim a ry  p ro du c ts  (wood, co rk , resin, 
fru it, pasture), and nearly  20,000 m illions 
are lost in d ire c tly  as vegeta tion  ceases to 
pro tect the  soil and regu la te  w ater, as the 
qua lity  of fo res t areas set as ide fo r 
recreation  de te rio ra tes , and as firm s  are 
faced w ith  the  d ifficu lty  of scarce r 
t im b e r— not to m ention  the loss o f hum an 
life (100 deaths s ince 1961).

In an e ffo rt to tack le  th is  se rious and 
on -go ing  danger, ICONA (National Ins ti
tu te  fo r N ature C onservation , under the 
aegis of the M in is try  of A gricu ltu re , 
F isheries and Food) has launched a 
fo res t fire  p reven tion  and con tro l p ro 

g ram m e in acco rdance  w ith A ct No. 81 / 
1968 on fo res t fires, and th is p ro 
g ram m e has assum ed s izeable d im e n 
s ions in recent years.

The im p lem en ta tion  o f the  p ro g ra m m e is 
assisted by the  actual s truc tu re  of the 
Ins titu te  itself, which covers the  whole 
cou n try  w ith its p rov inc ia l o ffices and 
m anages pu b lic ly  ow ned w ood land 
th rou gh  its s ta ff of fo reste rs , and is th e re 
fo re  ab le to  in te rvene at any po in t in the 
na tio n ’s forests. However, som e of its 
ac tiv ities are organ ised  cen tra lly  fo r 
reasons of e ffic iency  and because of the 
cou n try -w id e  scope of the  work.

A lthough the  Institu te  is m ain ly  resp on 
s ib le  fo r pub lic ly  ow ned w ood land , it has 
a lso been necessary to p rov ide  sub 
stan tia l f ire -fig h tin g  resources to deal 
w ith p riva te ly  ow ned fo rests, bearing in 
m ind tha t the  de s tru c tive  e ffects o f fires 
have dam ag ing repe rcuss ions  on res
sources of va lue to the  com m u n ity  as a 
w hole, such as water, soil and supp lies  of 
w ood, a raw m ateria l in w h ich  Spain is far 
from  se lf-su ffic ien t.

The IC O N A  program m e

The p ro g ra m m e com prises:

1. P reven tion

•  G eneral educa tion  and pub lic  re la tions 
cam pa igns  designed to  incu lca te  pa t
te rns  of behav iou r am ong both ch ild ren  
and adu lts  w h ich w ill p reven t fires  from  
be ing started .

•  P reventive fo res try  w o rk  in the fo rm  of 
fire -b rea ks , w h ich  m ake it less like ly  tha t 
a f ire  w ill spread and w h ich  also m ake it 
easier fo r f ire -fig h tin g  eq u ipm en t to  get 
c lose to the  fire.

e S tud ies and experim ents  a im ed at 
deve lop ing  our unde rs tand ing  of the 
phenom enon of fire  and im p rov in g  te ch 
n ique fo r dea ling  w ith it.

2. D e te c tio n  an d  a la rm  system

•  A netw ork of fixed and m ob ile  fire - 
w a tch ing  posts in the fo rests  (1,366 in 
1982) w ith  rad io  lin k -u p s  so tha t fires  can 
be spo tted  as soon as they start and the 
fire -fig h tin g  service m ob ilised  im m e
diately.

e A m eteo ro log ica l ne tw ork w h ich  ca l
cu la tes the  fire  inc idence  and fire  spread 
risk, so tha t the  fire -fig h tin g  services can 
be a lerted  and deployed .

3. F ire -fig h tin g

•  A spec ia lised service of tra ined  and 
fu lly  eq u ippe d  fire -fig h tin g  team s (tools, 
ex tingu ishe rs , m oto rised  pum ps and 
fire -fig h tin g  vehicles). There  w ere 1,006 
team s in 1982. O ur aim is to have one 
team  fo r every 10,000 hectares o f fo res t 
area, so tha t the  tim e-lag  before a fire  is 
tack led  can be b rough t dow n to  less than 
30 m inutes.

e S pecia lly  designed a irbo rn e  e q u ip 
m ent to assist f ire -fig h tin g  serv ices on 
the  g round . A t p resen t we have twelve 
am p h ib io us  a irc ra ft op e ra ting  in con 
ju n c tio n  w ith the A ir Force. Ten land- 
based supp ly  a irc ra ft are a lso used on a 
con tra c t basis to spray a m ix tu re  of w ater 
and fire  re tardan ts.

4. Tra in ing  o f s ta ff an d  r is k  c o ve r

•  P ractica l and theo re tica l cou rses and 
eq u ipm en t exerc ises in o rd e r to  tra in  
personne l in p reven tion  and fire -fig h tin g  
techn iques, in o rd e r to ach ieve g rea te r 
e ffic iency and personal safety.

•  F inancia l cover fo r the risks incu rred  
by fire -fig h tin g  personne l and safety 
cam pa igns in o rd e r to p reven t accidents.

5. C o -o rd in a tio n

A po licy  of co -o pe ra tion  and c o -o rd in a 
tion  w ith various pub lic  bod ies has been 
in troduced  w ith the aim  of enhanc ing the 
im pact o f th is  p rogram m e. R.V.



Castor fiber, a great consumer of wood! (Photo W. Lapinski)

The green mantle 
of Europe:
forestry policies

J o a n n y  G u il la rd

If the w o rld  is seen from  a sate llite , 
E urope stands ou t c lea rly  from  the other 
con tinen ts . It has no huge, unbroken  

expanses of fo res t spa rse ly  do tted  w ith 
fie ld s  and v illages, no un ifo rm  stre tches 
o f g rass land, ice o r desert; instead, a 
cons tan t varie ty  of landscapes, w ith 
w oods and fo rests  p ro v id ing  a b a ck 
g round  texture . Denser in som e places, 
th in ne r in others, w ith the ir pa tchw ork  of 
fo rm  and co lou r, the  fo res ts  o f Europe 
everyw here add a specia l qua lity  to our 
landscapes, w h ich never fa ils  to  im press 
fo re ign  v is ito rs. Because fo rests  are such 
a constan t fea tu re  o f our coun trys ide , be
cause w ood and its by -p ro d u c ts  are so 
im p o rta n t to  ou r national econom ies and 
in ou r da ily  lives and because trees and 
fo rests  arouse very deep-sea ted  in d i
v idua l and co llec tive  fee lings  in us, 
Europe has fo r a long tim e  pursued very 
com p le x  fo res try  po lic ies.

N atural wealth

Reafforestation in Cyprus (Photo Ministry of Agriculture and Natural Resources, Cyprus)

A c lose r look reveals an end less varie ty 
and w ealth of de ta il in European forests. 
The a lte rna ting  pa tches of sp ruce  and 
Norway p ine con tra s ting  w ith the  pa ler 
b irch in Scand inavia , the ligh t co rk  trees 
in P ortugal, the da rk  areas of f ir  and the 
oak and beech w oods d isp lay  g rea t eco 
logica l d ivers ity . The slow progress of 
c iv ilisa tion  has g ra du a lly  a lte red these 
ecosystem s, in pa rticu la r by g ra ftin g  onto 
them  very d iffe re n t system s of land 
tenure . In Scand inavia , large estates are 
owned by in du s tria l concerns, w h ile  in 
reg ions w h ich bear the  stam p of the 
N apo leon ic C ivil C ode priva te  p ro pe rty  
has been fragm e n ted  by the laws of in 
heritance. The d iv is ion  of fo res ts  be
tween the state a n d /o r  provinces, local 
au tho rities  and in d iv idu a ls  o r fam ilies  d if
fers substan tia lly  from  coun try  to  c o u n 
try. W hile  the re  are no cou n trie s  now 
w here  the to ta l fo res t area is sh rink ing , 
the re  are som e, like  Spain, the  United 
K ingdom  and France w here  it has even 
grow n con s id e rab ly  s ince the  m id d le  of 
the  century.

In dense ly popu la ted  E uropean cou n 
tries, w ith  big urban con cen tra tion s  and a 
grow ing  appe tite  fo r t im b e r and wood 
p roducts , fo rests  have always played an 
im p o rtan t and c lea rly  recogn ised  role. 
They are genera lly  sub jec t to  many 
pow erfu l and som etim es con flic tin g  con 
stra in ts, so tha t the po lic ies  set up to 
ensure  the ir p reserva tion  and tu rn  th is 
m a jo r na tura l resource  to fu ll econom ic  
and socia l advantage, though  often 
long -estab lished  and poss ib ly  a little  o u t
dated, have always appeared  extrem e ly  
e labora te  and com p le x  com pared  w ith 
those of m any o th e r coun tries  in the 
world .

Of course, be ing the  p ro du c t of d iffe re n t 
approaches and d iffe re n t types of ex 
pe rience and bearing  as they do the  im 
p rin t of the  past and of m a jo r po litica l 
m ovem ents, each o f these po lic ies  is also 
a re flec tion  of the  eco log ica l, econom ic 
and socia l con d itions  of a pa rticu la r 
country. A ll E uropean fo res try  po lic ies, 
however, are based on fou r m ain o b 
jectives:
1. P roduc ing  as m uch h igh -qua lity  t im 
ber as possib le.

2. C onserv ing w ater, soil and c lim ate  by 
the s im p lest na tura l m eans.

3. O ffe ring  the pu b lic  and in pa rticu la r 
c ity -dw e lle rs , the  op p o rtu n itie s  fo r re 
crea tion  and le isure , even fo r fantasy, 
wh ich they increas ing ly  need.

4. Despite increas ing s im p lifica tion  im 
posed by p ro du c tion  targets, m a in ta in ing  
ecosystem s w h ich  are as d ive rs ified  and 
as stab le  as possib le .

D epending on the  re la tive  im portance  of 
the tim be r in dus try  in the ir econom y, on 
the size o f the ir u rban popu la tions, on

th e ir psycho-soc io log ica l a ttitude  to  the 
fo rest, and o f cou rse  depend ing  on the 
type  of fo rests  they have, ind iv idua l cou n 
tries  m ay con cen tra te  on one o r tw o of 
these ob jectives, but the  o thers  w ill never 
be w holly  d is regarded .

In the  last 20 years, a lthough  the pub lic  
access and na ture conserva tion  aspects 
have tended to  a ttrac t m ore  a tten tion , the 
p ro du c tion  and genera l p ro te c tion  o b 
jec tives have not been lost s igh t of on tha t 
accoun t: qu ite  the  con tra ry.

A heritage to be m anaged

A lthough the re  is an aw areness of the 
la tent con flic t between the priva te  ow n
e r ’s pu rsu it o f sho rt-te rm  benefits  o r even 
p ro fit and ways of best serv ing  the lo ng 
te rm  genera l in terest, none of the  po lic ies 
adop ted  by the 21 states has ever tried  to 
reso lve it by reso rting  to  such d rastic  
m easures as the na tiona lisa tion  of fo r
ests. On the con tra ry , in som e degree  or 
o ther, all coun tries  he lp  land ow ners to 
sa feguard  th e ir fo rests  and to  im prove  
th e ir com pos ition , m anagem ent and ou t
put. This is ach ieved in va rious ways, by 
m eans of d irec t or in d ire c t subsid ies, 
s u p p o rt fo r g roups, assoc ia tions o r co 
opera tives, tax concessions, pu b lic  ac
cess, etc. In exchange, the  ow ne r’s righ t 
to  do  as he pleases w ith  his own p ro pe rty  
has been g radua lly  e roded  (th rough

regu la tions govern ing  tree -fe llin g , c le a r
ances and rea ffo resta tion , m anagem ent 
m ethods, etc.).

A lthough  in all these coun tries  co n s id e r
ab le techn ica l, m ora l and financ ia l sup 
po rt is g iven to a g ricu ltu re  to  im p lem en t 
its som etim es ill-de fined  and o ften flu c 
tua ting  po lic ies, the financ ia l assistance 
p rov ided  fo r Europe 's  fo rests  is by no 
m eans of the  sam e orde r, and at any rate 
se ldom  p ro po rtio n a te  to  the na tiona l te r
r ito ry  concerned. The grea test e ffo rt 
tends to be m ade by au tho rities  in c o u n 
tries  w ith the la rgest w ood indus tries  and 
w o od -re la te d  exp o rt trade .

E urope 's  enorm ous w ood de fic it has en
cou raged  not on ly substan tia l in terna l 
trade  but a lso a g row ing  dependence  on 
im ports  from  o ther con tinents.

A t the  sam e tim e, the  recent d ro p  in w ood 
prices in real te rm s and the ris ing costs  of 
p ro du c tion  and transport, desp ite  in 
creased m echan isa tion , have le ft p ro 
duce rs  in an increas ing ly  d iff ic u lt s itua 
tion  econom ica lly .

A ll too  often , it is the  w ood indus try  w h ich 
bears the b ru n t of the cost o f p reserv ing 
and m a in ta in ing  the fo res t heritage. 
S ocieta l ob lig a tio ns  have grow n steadily  
w ith ou t com m un itie s  m aking m uch e ffo rt 
to  m ain ta in  ecosystem s w hich they ex
p lo it som etim es to the  po in t of d e g ra da 
tion.



G enera lly  speak ing , the  em phas is  has 
been placed on softw ood ra the r than 
hardw ood fo res ts  in Europe. Except in a 
few cases, ha rdw ood ecosystem s have 
been ra the r neglected o r even d e lib 
era te ly  changed. V irtua lly  everyw here 
the re  has been an overa ll p rocess of e co 
log ica l s im p lifica tion , o r even com p le te  
trans fo rm a tion , o ften th rough  the in tro 
duc tion  of exo tic  species such as Pinus  
con to rta  in S weden and Scotland , or 
euca lyp tus and Pinus rad ia ta  in the  
south, not to m en tion  the  la rge -sca le  
invasion of the  Douglas f ir  and S itka 
spruce.

From north to south

Beneath th e ir ap pa ren t d ive rs ity  the  
fo res try  po lic ies  of E uropean coun tries  
are in fac t a m odel of con tinu ity  and 
rem arkab ly  s im ila r. In som e coun tries  
they are the resp on s ib ility  of the M in is try  
of A g ricu ltu re , w h ile  in o thers  they are 
opera ted  by a m ore  specia lised body. 
They are reasonab ly  e ffective ly  app lied  
everywhere, pa rtly  thanks  to the  backing 
of a system  of regu la tions and e ffic ien t 
ad m in is tra tive  s tructu res, and partly  
thanks  to the  devoted , not to say loving 
and even u tte rly  ded ica ted  e ffo rts  of 
fo res try  s ta ff at all levels.

But the re  are s till substan tia l p ro b lem s 
which rem a in  un reso lved , and in p a rtic u 
lar th ree  m a jo r th rea ts  hang ing over m ost 
E uropean fo rests.

In the south, fires  resu lting  from  a varie ty 
of causes des troy  thousands of hectares 
of fo res t and sc rub  every year, spo iling  a 
p lan t cover w h ich  is m ore vu lne rab le  and 
m ore  useful in the  M ed ite rranean c lim ate  
than anyw here else.

A ir po llu tion  o f indus tria l and urban o r i
g in  is a th rea t m a in ly  to  the fo rests  of cen 
tra l and no rth e rn  Europe; bu t it shou ld  be 
bo rne  in m ind tha t the answer to acid ra in 
canno t be found  in fo res try  po lic ies a lone 
and tha t action m ust be taken against the 
sou rces of po llu tion , however fa r away 
they m ay be s itua ted.

In m ost parts  of Europe, in su ffic ien t 
respect fo r na tura l eq u ilib ria , a love fo r 
w ild an im a ls and the po pu la rity  of hu n t
ing have led to  increasing dam age by 
gam e an im als. The ris ing cost of p ro te c t
ing newly p lan ted trees, the m agn itude  of 
the  p ro b lem s invo lved and the  serious

dangers  to  the  surv iva l of fo res t eco 
system s are m a jo r sou rces  o f concern  in 
a great m any reg ions.

A world m odel of m anagem ent

On the w hole, European fo rests  con s ti
tu te  an excep tiona l w o rld  m odel of rea
sonab ly w e ll-ba lanced  long -te rm  m an
agem ent of na tura l resources. They show 
tha t it is qu ite  poss ib le  to  p rov ide  s im u l
taneously fo r such needs as a fa ir s tan 
dard  of p ro te c tion  of ecosystem s, recrea 
tiona l and le isure  am en ities  and re m a rk 
able landscapes, and substan tia l tim be r 
p roduc tion . Needless to  say, th is  resu lt 
has been ach ieved at a certa in  cost, in 
te rm s of e ffo rt and a w illingness to  co m 
prom ise, not always w ith  success, and 
consc ious ly  o r unconsc ious ly  to sacrifice  
one or o ther ob jec tive . Forestry a u th o ri
ties and po lic ies  have not hesita ted to 
m ake changes, som e rad ica l and very 
v is ib le , o thers  d isc ree t and gradua l. On 
the c re d it side, the positive  aspects in 
c lude  the genera l p reserva tion  of large 
areas of fo res ts  aga inst des truc tion  to 
m ake way fo r ag ricu ltu re , u rban grow th 
or tra n s p o rt routes, con tinua lly  im p roved  
recrea tiona l fac ilities , the  ins titu tion  of 
na ture  reserves and parks, and a high 
ou tpu t of va luab le  tim be r.

In an a ffluen t socie ty  in wh ich econom ic 
grow th  was accom pan ied  by an increas
ing consum p tion  of na tura l resources, 
Europe m igh t have been prepared  to  give 
p rio rity  to  the eco log ica l and socia l fu n c 
tions of forests, thanks  to  increasing  im 
ports  of t im b e r and energy. The question  
is, can such a po licy  still be m a in ta ined? 
The steady dem and fo r wood p roduc ts  
and energy, com b in ed  w ith econom ic 
d ifficu ltie s  and the need fo r in te rna tiona l 
so lida rity  to cope  w ith  a hungry w orld  
m arke t fo r w ood and the  dep le tion  of the 
w o r ld ’s m a jo r fo res t reserves, have to 
ge ther g iven fresh im petus  to the in du s
tria l p ro du c tion  o f t im b e r in Europe.

The situation is far from  ideal

Like the fo res te r and fo res try  science, 
to rn  between eco logy and econom ics, 
wh ich are each in tu rn  a ta rge t and a too l 
of m anagem ent, European fo res try  p o l
ic ies have had to  reconc ile  the c o n tra 
d ic to ry— not to say c o n flic tin g — aim s of 
our deve loped socie ties. Having long

We must prevent our forests from dying... 
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been looked upon as a sou rce  of p ro 
ducts and energy and a reserve o f land, 
E u rope ’s green m antle, w hose surface 
area is now fa irly  constant, still sets the 
basic pa tte rn  fo r our coun trys ide . A lot of 
tim e  w ill still be spent d iscuss ing, in the 
ligh t of the  p reva iling  econom ic  and 
socia l s itua tion  and all too  o ften w ith 
sho rt-te rm  con s id e ra tio ns  in m ind, re la 
tive ly  m inor issues such as the  ideal p ro 
po rtions  of hardw oods and so ftw oods, or 
w hethe r to  open roads fo r lum be ring  or 
paths fo r na ture  lovers. If the  ou tpu t of 
t im b e r is increased in one area, en ta iling  
a g rea te r o r lesser degree  of hum an 
in te rven tion  there , it w ill au tom atica lly  be 
o ffse t by reduced p ressu re  in another 
area, w here p rio rity  can be given to  d if
fe ren t ob jectives.

There  is still p len ty o f room  fo r im p ro ve 
m ent. In the firs t place, an a ttem p t m ust 
be m ade to reso lve the  th ree  m a jo r o u t
s tand ing  p ro b le m s— fo re s t fires, acid 
ra in and dam age by gam e an im als. A 
con s id e rab le  e ffo rt is needed in m ost 
coun tries  to app ly the resu lts  of research 
now advancing rap id ly , to  ach ieve a fu lle r 
unde rs tand ing  o f the  com p le x ity  of 
na ture  and to  take  th is m ore  in to  accoun t 
in econom ic  m anagem ent.

European fo res try  po lic ies  are no longer 
and can no longer be (as they w ere  fo r 
cen tu ries) devised and im p lem en ted  in 
sp len d id  iso la tion. They canno t be d e 
c ided  w ithou t constan t re fe rence  to a g ri
cu ltu ra l, indus tria l and socia l po lic ies, on 
w h ich  they a re  based and w h ich  set the ir 
lim its . These o the r po lic ies  are always 
sub je c t to change, o ften at fa irly  short 
notice, and are som etim es not exp lic itly  
sta ted in E uropean coun tries , hence the 
endless con flic ts  w ith  fo res try  po lic ies, 
w h ich  are based on m ed iu m -te rm  or 
even long -te rm  cons idera tions. Present 
European fo res try  po lic ies  m ay be c r i
tic ised  fo r be ing a p ro d u c t of h is to ry 
ra the r than of a c lear v is ion  of po litica l 
fo rces; they m ay also be b lam ed fo r fa il
ing to take in to  accoun t soon enough 
and fu lly  enough the exp ress ion  of non
com m erc ia l soc ie ta l needs.

They cannot, on the o ther hand, be c r i
tic ised  fo r the ir con tinu ity  o r the ir co m 
plexity. Even though g radua l changes 
have taken place by a process of slow  
evo lu tion , the po lic ies  are, w hethe r one 
likes it o r not, necessarily  con d itione d  by 
lo ng -te rm  ob jectives and a deep-seated 
respec t fo r de lica te  natura l equ ilib ria .

They canno t be dec ided  en tire ly  by the 
fo res try  au thorities . It is essentia l th a t our 
increas ing ly  u rban ised societies, the ir 
de m ocra tic  and po litica l in s titu tions  and 
all the  m en and wom en of Europe shou ld  
be increas ing ly  involved in the de ve lo p 
m ent of fo res try  po licy and concerned  
w ith  its im p lem enta tion .

Preservation m eans m anagem ent

The do ub le  aim , on the one hand o f p ro 
duc ing  tim be r, supp ly ing  indus try  and 
crea ting  jobs , and on the  o ther hand of 
p reserv ing  nature, the  d ive rs ity  o f its 
com p on en t parts  and th e ir com p le x  in 
te rre la tions , lies at the heart of fo res try  
po lic ies, w hose pu rpose  is heritage con 
serva tion  in the real sense of the  word. 
This is the  very basis of the  m anagem ent 
of fo res t ecosystem s, w h ich  m ust be at 
the sam e tim e com prehens ive  and ca re 
fu lly  o rien ted , su ffic ien tly  im ag ina tive  yet 
cautious. At stake is one of the m ost 
im p o rtan t o f ou r na tura l resources, 
E u rope ’s green m antle. It is a p rob lem  
w h ich  faces ou r fo res try  experts  co n 
tinua lly , bu t w h ich  they shou ld  not and do 
not w ish to tack le  alone. Forestry po licy , a 
p rob lem  w h ich is as o ld  and w ill last as 
long as ou r socie ties them selves, m ust 
a llow  fo r change w h ile  ensuring  con 
tinu ity , cons tan tly  sa feguard ing  the  fu 
tu re  and essentia l values.

U nder the ir seem ing d ivers ity , due to  the 
eco log ica l, econom ic  and socia l d iffe r
ences between our 21 coun tries , Euro
pean fo res try  po lic ies are rem arkab ly  
s im ila r and coherent. In th is  respect they 
stand in m arked  con tras t to  the  po lic ies 
of m any o ther reg ions of the w o rld , or 
indeed to the absence of any dec la red  
policy, w h ich  resu lts in the squande ring  
of th is  p ro d ig io us  natura l resource.

No d o u b t m uch p rogress and a g rea t deal 
of e ffo rt are needed in the  way ou r fo r
estry po lic ies  are dec ided  and im p le 
m ented. They have succeeded so fa r in 
sa fegua rd ing  and en rich ing  the green 
m antle  of Europe and in m anag ing a 
prim e resource  in w hat m ay be te rm ed  
exem p la ry  fash ion (com pared  w ith  so 
m any cases of des truc tion  and w aste  of 
the  w o r ld ’s natura l heritage). A ll of us 
m ust recogn ise  the econom ic  and social 
va lue of ou r fo rests  if we are to m ake 
p rogress toge ther. J.G.
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c itie s— yet the ir very ex is tence was heav
ily dependen t upon the su rro un d in g  
forests. However, the dependence  of 
these c ities upon the fo rest and the ir a tti
tude  tow ard it, d iffe red  on ly s ligh tly  from  
tha t of a hum ble  v illage— the on ly d iffe r
ence appeared  to be in the scale of re 
qu irem en ts  and in the resu lting  in flu 
ences upon the forest. As it g rew  in size 
and com p lex ity , the m edieval c ity as a 
re la tive ly  c losed , s im p le  system , ex 
panded its boundaries . The fo rm e r c ity 
fo rest la rge ly lost its im portance  and fell 
v ic tim  to m ore  p ro fita b le  land uses, such 
as fa rm ing  o r s im p ly  construc tion . In th is  
p rocess the  fo res t had lite ra lly  been 
e lbow ed ou t of s igh t and figu ra tive ly  a lso 
out of m ind of the  c ity  dw eller.

Thus the g row ing  size and com p le x ity  of 
ou r c ities b ro ug h t abou t not on ly the  
changes in the physica l landscape of 
the ir su rro un d in gs , but also in the  c ity  
dw e lle r’s m enta l landscape wh ich be 
cam e bare o f forests. The resu lting  
a lienation  from  the  fo res t as a sym bo l of 
everyth ing na tu ra l had to becom e un 
bearab le  to  aw aken us to recogn ition  tha t 
the  m odern  cities, too, need forests: not 
any longer fo r  w ood or an im al grazing, 
but fo r a w ho le  scope of new uses and 
fun c tions  ou r fo re fa the rs  cou ld  hard ly  
dream  of.

The m odern c ity  needs a fo res t again 
— yet the re  is no room  fo r it behind the 
“ c ity  w a lls ” . F looded by the concre te  tide , 
the fie lds, m eadows, pastures as well as 
fo rests d isappea red  under the  spread ing  
cities in the  nam e o f—what? M odern  m an 
lives in the c ity  and dream s of the forest. 
The few fo res t rem nants in our c ities and

th e ir im m ed ia te  su rro u n d in g s  tha t s u r
vived, m ore  th rou gh  sheer chance than a 
p rov iden t fo res igh t, a re  too  p rec ious and 
we cannot a ffo rd  to let th is  trend  con 
tinue. At the sam e tim e  the  question 
arises: do  we know  enough abou t them  to 
be ab le to p ro tec t and m anage them  ac
cord ing ly?

Facets of suburban forests

The func tions  of fo res ts  in genera l can 
be d iv ided  in to th ree  m ain groups: 
productive , env ironm en ta l and so c io 
cu ltu ra l ones. The th ree  g ro up s  d iffe r 
am ong them se lves cons ide rab ly , w ith 
respect to  the  laws by w h ich  they are 
governed, w ith respect to  the m anner in 
w h ich they can be exp ressed as well as 
regard ing  the  nu m be r of bene fic ia ries.

The prac tice  of m u ltip le  use fo restry , now 
accepted in m ost coun tries , recogn ises 
the necessity of con s id e rin g  all the 
various fo res t fun c tions  in m anag ing th is 
resource. It is qu ite  obv ious  tha t one can 
not m anage the sam e hectare  of fo rest 
fo r all its poss ib le  func tions  at the ir 
m axim um  level a tth e s a m e tim e . Som e of 
them  may even be in co m p a tib le — yet it is 
of abso lu te  necessity to  m ain ta in  the  view 
of all the  fun c tions  in every m easure  
u n de rta ken— to  m a in ta in  su ffic ien t f le x i
b ility  fo r the fun c tions  to  be ab le to 
respond to the dem and fo r them  in tim e. 
For these dem ands do change and the re  
is no be tte r exam p le  fo r th is  than the su b 
urban fo res t itself.

S uburban  fo rests  are still p roductive , as 
they w ere  in the  M id d le  Ages, yet the ir 
p roduc tive  fun c tions  are hard ly  co n 
s idered in the ir con tem po ra ry  m anage
ment. M ore and m ore  we rea lise tha t the ir

e n v iro n m e n ta l and e s p e c ia lly  s o c io 
cu ltu ra l func tions  a re  of fa r g rea te r 
s ign ificance .

Even though the term  and prac tice  of 
urban fo res try  are becom ing  m ore and 
m ore  w idesp read  and accep ted , the d e fi
n ition  of suburban  fo res t seem s to vary 
con s id e rab ly  from  cou n try  to  country, in 
acco rdance  w ith na tural, soc io -e cono 
m ic and cu ltu ra l spe c ifics  of a given 
reg ion. We shall the re fo re  a ttem p t to 
d e scribe  suburban  fo res t in genera l 
te rm s ra the r than to try  to com e up 
w ith yet another de fin ition . The m ost im 
po rta n t fea tu re  of such fo res t is its 
p ro x im ity  to the  urban cen tre . It depends 
on the natura l con d itions  as well as on 
h is to ric  deve lopm ent of a g iven la nd 
scape. U nder ideal c ircum stances  such 
fo rests  should be c lose enough to the 
urban se ttlem ent as to  m od ify  its phys i
cal en v ironm en t (e.g. the c lim ate) as 
well as to  o ffe r the  whole scope of soc io 
cu ltu ra l func tions  to  the c ity  dw eller. 
The m ost fundam enta l d iffe re nce  be
tween fo res ts  in genera l and urban 
fo rests  seem s to be in the  sequence 
of im p o rtan ce  of the  g ro up s  of fu n c 
tions  enum era ted  above. The least we 
can say is, tha t th e ir o rd e r has been 
com p le te ly  changed: so c io -cu ltu ra l fu n c 
tions  assum e the m ost im p o rtan t role, 
and a re  fo llow ed by env ironm en ta l ones. 
The p ro du c tive  fun c tions  rea lly  assum e 
the  lowest p r io r ity — at least as fa r as the 
genera l pub lic  is concerned.

A bridge betw een town and nature

As such, subu rban  fo res ts  can be viewed 
not on ly as a subs titu te  fo r fo rests  in 
genera l bu t ra the r as a b ridge  between 
the m an -m ade u rban  and natura l fo r 
ested landscape.

In w hat way does the  suburban  fo res t fu l
fill th is  role? M ost peop le  w ill ag ree that 
the recrea tiona l ro le  is one of the  m ost 
im p o rtan t fun c tions  o f the  suburban  
forests. Yet the  s tru c tu re  and qua lity  of 
recrea tiona l expe rience  in it d iffe rs  con 
s ide rab ly  from  tha t in any o the r forest, 
w here  man searches fo r so litude  and 
con tact w ith unspo iled  na ture  on longer, 
usually a ll-day trips.

As a rule, tr ip s  to  subu rban  fo res t are 
sho rte r in du ra tion  yet m ore  frequent. 
They cons titu te  a brie f, yet very in tensive 
experience  of fo res t as a con tras t to  the 
city. On such trips , peop le  w ant to  re in 
fo rce  the idea lised im age o f a fo rest 
— w hich the  sub urb an  fo res t in fac t is. 
W hat is th is  im age o r rather, w hat do 
peop le  expect from  sub urb an  forests? 
There  seem to be ju s t as m any answers 
as the re  are v is ito rs — yet the re  seem  to 
be som e com m on fea tu res we m ight 
d iscern  in th e ir answers: peop le  w ant to 
feel the depth  of the  fo rest, its na tura l 
variety, the  seasonal changes, they w ant 
to adm ire  the  tw isted  tree  giants, they 
w ant to re lax from  the s tr ic t fo rm s  of the 
c ity  a rch itec tu re , they w ant to  have a

breath of fresh air, etc. On the o the r hand 
the extent o f the fo res t seem s to be of 
lesser s ign ificance  to  th e m — on ly  as far 
as it in fluences ove rc row d ing . They do 
not search fo r abso lu te  so litud e  and do 
not seem to m ind the  rem o te  hum m ing  of 
the c ity— on the  con tra ry : it on ly  re in 
fo rces  the fee ling  o f “ be ing som ew here  
e lse ” . They do not expec t to  see big gam e 
and are qu ite  con ten ted  w ith  seeing song 
b irds  o r squ irre ls . In genera l: th e ir exp ec
ta tions seem to  be q u ite  m odest and 
re la tive ly  easy to satisfy. People a p p re 
cia te , however, well m a in ta ined  roads, 
benches, s ign-posts , etc., they seem  to 
have espec ia lly  s trong  fee lings  regard ing  
good  v is ib ility ; the re  is a com m o n belief, 
fo r exam ple, tha t dense unde rgrow th  
tends to fos te r de lin q u e n cy— they w ant to 
feel safe!

Education and nature conservation

O nly two m ore of the severa l func tions  
be long ing  to the  so c io -cu ltu ra l ones 
shou ld  be m entioned in th is  connection : 
educa tion  and na ture  conserva tion . M ost 
aspects of the  suburban  fo res t enu
m era ted above stress an im p o rta n t po in t 
wh ich shou ld  not be ove rlooked : they are 
cen te red  on the  c ity -m a n -fo re s t re la tions 
w h ich in a way re flec t the  degree  to  w h ich 
such a m an is a lienated to  the  fo rest. He 
does not live w ith  it— he on ly  v is its  it and

he knows su rp ris in g ly  little  abou t it. The 
v is it to the  suburban  fo re s t appears to  be 
m ore  a flig h t from  the c ity  than a de s ire  to 
com e to  know  it. In the  age of g row ing  
env ironm en ta l awareness, it the re fo re  
seem s that exp la in ing  the fo res t to  the 
c ity  dw e lle r is becom ing a cu ltu ra l m is
sion of the  fo res try  as a pro fess ion . The 
person who unders tands the fo re s t w ill 
not on ly en joy it be tte r bu t w ill a lso ap 
prec ia te  it m ore  and, if necessary, de fend 
it m ore  successfu lly . W ell designed , 
m ain ta ined  and in te rp re te d  na ture  tra ils  
in subu rban  forests can w ork  m irac les  in 
th is  respect.

For the  m ore  know le dg ea b le— not on ly 
fo r the  sc ie n tis ts— the very  p ro x im ity  of 
sub u rb an  fo res t m akes it an ideal p lace 
fo r na ture  conserva tion . Sm all pa rts  of 
sub u rb an  fo rests  may be idea lly  su ited  
fo r th is  func tion , espec ia lly  when th e re  is 
a po ss ib ility  of in c lud ing  a body o f water, 
a m arsh etc. Not on ly do such areas 
crea te  the  im press ion  of p ris tine  e n v iro n 
m ent but they also o ffe r a num ber o f pos
s ib ilities  fo r am ateur na tu ra lis t ob se rva 
tions, school class research etc.

M anagem ent

M odern fo res t m anagem en t requ ires  
(am ong o ther th ings) tw o views o f the 
fo rest: the firs t is the som ew hat tra d i
tiona l view  of the fo res t from  w ith in , the 
second is tha t of the fo res t as an e lem ent 
of the la nd scape— a view  from  w ith ou t 
the  forest. Now here becom es the neces
sity of bo th v iews m ore appa ren t than in 
the  case of the  suburban  forest. M ost of 
its env ironm en ta l fun c tions  can, in fact, 
be fu lly  unde rs tood  and p ro pe rly  in te r
pre ted on ly from  th is  second p e rspe c
tive. M any peop le  are aw are of the bene
fic ia l effects fo rests  have upon the 
clim ate, w a te r run -o ff, soil p ro te c tion  etc. 
N everthe less, on ly a p ro fess iona l can 
fu lly  app re c ia te  the ir extent, so these 
functions, too, have to  be con s id e red  in 
m anagem en t of subu rban  forests.

The sub urb an  fo res t ough t to be m an
aged fo r m any peop le  and fo r m any 
th ings. An im p o rtan t question  arises in 
th is  respect, nam ely, to  w hat extent 
shou ld  the  fo res te r be gu id ed  by pub lic  
dem ands and to w hat extent shou ld  he 
gu ide  them  him self. The b road  scope  of 
ra the r e lusive values and bene fits  the 
sub urb an  fo rests  o ffer, seem s to  m ake 
the tra d itio n a l m anagem ent fo r t im b e r 
p ro du c tion  ra the r s im p le : the  tra d itio n a l 
fo res te r is not a soc io log is t, no r is he a 
psycho log is t, m eteo ro log is t, m ed ica l ex
pert, hyd ro log is t o r landscape a rch itec t, 
and yet he is best eq u ippe d  to  m anage, 
in te rp re t and de fend the  fo res t as a liv ing 
resource . It is qu ite  obv ious tha t m anag
ing sub urb an  fo rests  is becom ing  an in 
te rd isc ip lin a ry  e n te rp rise — w ith a s ing le  
pu rpose : to enhance not the quan tity , but 
ra the r the  qua lity  of ou r urban life. B.A.

Around towns
B o s t ja n  A n k o

Se ldom  was the re  room  fo r a fu ll 
grow n tree, let a lone a forest, 
behind the  walls of ou r m ed ieval
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versus
conservation

F a b io  C la u s e r

Tropical forests are also our responsibility (Photo Gebr. V. Dam)

Using a fo res t m eans fe lling  all or 
som e of the trees in it, p repa ring  
the  wood ob ta in ed  from  them  and 

c learing  away unde rgrow th . In th is  sense 
“ us ing " m eans app ly ing  in prac tice  the 
p rinc ip les  of fo res try  as a phase in the 
harvesting of the c ro p  and, w here  only 
som e of the  trees are fe lled , as a m eans 
of shap ing the  fo rest. O bviously  such 
opera tions  a ffec t the  env ironm en t in 
various ways, depe nd ing  on how they are 
carried  out. The sho rt- and long -te rm  
consequences in re la tion  to the  p rob lem s 
o f p ro tec tion  m ay be b road ly  positive  or 
b road ly  negative. The re la tions between

uses and p ro tec tion  acco rd ing ly  con 
s titu te  a specia l aspec t— perhaps of 
m a jo r im p o rta n ce — of the  la rge r sub ject 
em brac ing  re la tions between fo res try  
and nature pro tection , the  la tte r being 
unde rs tood  as env ironm en ta l p ro tec tion  
in the broad sense.

A possible balance

W hen approach ing  th is  pa rticu la r top ic  it 
m ust be ascerta ined in advance w hethe r 
it is poss ib le  to  ach ieve a stab le, ha r
m on ious ba lance between fo res try  and 
env ironm en ta l p ro tec tion , tak ing  ac

count o f the con tinua l, varied de ve lop 
m ents w h ich  the two concep ts  o f fo res try  
and na ture  p ro te c tion  are un de rgo ing  at 
the p resen t tim e  w ith  the expansion of 
sc ien tific  know ledge  and chang ing  socia l 
con d itions  and needs. The question  can 
im m ed ia te ly  be answ ered in the  a ffirm 
ative: the m ost recen t sc ie n tific  d is 
coveries  in the sph e re  of fo res t eco logy 
a llow  one  to s tate tha t a re la tionsh ip  of 
th is  k in d — a ha rm on ious  and lasting 
one— is certa in ly  possib le . It can be 
achieved by bo rrow ing  from  the natural 
fo rest ecosystem s the ir m echan ism s of 
se lf-assertion , se lf-de fence  and s e lf-p re 
serva tion . The techn iques  o f fo restry , 
and the re fo re  o f u tilisa tion , thus achieve 
the ir e n ds— expressed  in the  m u ltip le  
fun c tions  of p ro te c tion  and p ro du c tion  
a long w ith soc io -cu ltu ra l fu n c tio n s— in a 
process of ra tiona lisa tion  based on the 
au tom ation  of b io log ica l processes.

The fe lling  of trees and the use of fo rests 
becom e a m odel o f the  socia l com m un ity  
fo rm ed  by the  trees in the  sense of a fu n c 
tiona l s truc tu re . T hrough  the  se lection 
carried  ou t by fe lling , the flow  of na tural 
energy is d irec ted  tow a rds  the  veh ic les of 
func tions  and so tow a rds  those  trees 
w h ich best ca rry  ou t au tom atica lly  the 
m an ifo ld  func tions  o f the forest. So m uch 
so, tha t it can be sa id — using a ra the r 
evocative im age— tha t the on ly  energy 
tha t needs to be d e lib e ra te ly  in troduced  
in to  the  system  is tha t o f the fo reste r.

It shou ld  be added tha t in the varied 
dynam ics of the  d iffe re n t socia l co n d i
tions and types of fo res t to be found  in 
E urope— from  the no rthern  con ife r fo r 
ests to the M ed ite rranean  m aq u is— the 
res ilience of fo res t ecosystem s as re 
ga rds the ir po in t o f e q u ilib riu m  w ith  the 
env ironm en t is a lso such tha t a large 
m easure of a d a p ta b ility  is poss ib le  to the 
various local req u ire m en ts  of the eco
nom y and env ironm en ta l p ro tection .

A lthough theo re tica l exp lana tions  of 
these poss ib ilities  have been o ffe red only 
re la tive ly  recently , the ir p ractica l im 
p lem enta tion  has been known abou t fo r 
som e tim e. In th is  connection  I should 
like here to m ention  one of the b rillian t 
ins igh ts of the  fo res try  inspec to r M iche le  
B riani, who was tra ined  at the V ienna 
S chool at the end of the  n ine teen th  cen 
tury. He did  not leave any w ritings, but he 
le ft m any fine  forests. The ru le  to fo llow , 
he to ld  me over 40 years ago when I was 
s till a s tudent, is tha t fo res ts  m ust be used 
in such a way that a fte r fe lling  you do  not 
no tice  tha t it had taken place. Experience 
has am p ly  de m on stra te d  to me the v a lid 
ity of this.

The resu lt is to  guaran tee  the  fo rest 
env ironm en t the  best p ro tec tion  c o n d i
tions com p a tib le  w ith  t im b e r p ro du c tion  
and to  ensure  tha t the  la tte r bene fits  from  
the q u a n tity /q u a lity  ra tio  m ost fa vo u r
ab le  to local o r reg iona l econom ies. U n
fo rtuna te ly , im m ed ia te  resu lts canno t be

secu red  everyw here, because in m any 
cases resu lts can be ach ieved on ly  
th rou gh  g radua l, lo ng -te rm  fo res try  
w ork , w h ich usually necessita tes a te m 
po ra ry  reduction  of use in te rm s of qu an 
tity  and quality.

But the im p o rtan t th ing  is to  m ove in this 
d irec tio n  know ing tha t acco rd ing  to  th is 
view  a ba lance can be ach ieved in fo rest 
uses between w ood consum ers  (tim be r 
and paper industries) and those who 
w ish to p ro te c t na tu re  (eco log ists, 
G reens, etc.) in the  m ost d ive rse ly  o rg an 
ised k inds o f socie ty  and fo res t en v iro n 
m ent.

S om e clashes betw een  
conflicting interests

energy req u ire d  is no longer the  fo r
es te r’s bu t tha t o f the business m anager 
em p loyed  to ra tiona lise  the  use o f m a
ch ines fo r the cu tting , p repa ring  and 
haulage of wood.

Taking th is  tendency to  its log ica l co n 
c lus ion  m eans:

— c learing  w oods over a vast a rea in 
o rd e r to  ensure  m in im um  costs o f m e
chan ica l p rocess ing  w ith  m axim um  co n 
cen tra tion  of raw  m ateria l and

— pro m otin g  s ing le -spec ies cu ltiva tion  
or even, as is a lready techn ica lly  pos
s ib le  w ith con ife rs, m onoc lona l c u ltiv a 
tion , so as to ob ta in — th rough  ho m o
gene ity  of the raw m ateria l p ro du ced  
— m axim um  effic iency from  the m a
ch ines used fo r p rim a ry  and secondary  
processing.

However, as is p la in  fo r  all to  see, th is  
does not happen everyw here. In m any 
cases, using the fo rest g ives rise  instead 
to  clashes between con flic tin g  in terests. 
S im p lify in g  a com p lex  p rob lem  to  the 
utm ost, one can say tha t its com p le x ity  is 
due to the  fac t tha t a longs ide  the eco
log ica l concep tion  of fo re s try  con ta ined  
in the  sy lv icu ltu ra l theo ry  be ing ex
pounded here, the re  is another, o p p o s 
ing view  based on the ra tio na lisa tion  not 
o f b io log ica l p rocesses bu t ra the r o f the 
m echan ica l processes o f p ro du c tion . In 
the  place of an energy bu dge t w ithou t any 
fixed  tim e -lim it it puts a s tr ic tly  econom ic  
bu dge t fo r the  sho rt term . The in te llectua l

The env ironm en ta l im pact m ay then be 
m assive, rang ing from  ex trem e aesthetic  
im p ove rishm e n t of the landscape to  ex 
trem e b io log ica l and gene tic  im p o ve rish 
m ent o f the  ecosystem s. S ince the la tte r 
rad ica lly  a ffects the an im al secto r o f the 
ecosystem , it necessita tes in its tu rn  
increas ing ly  frequ en t use of pestic ides 
and fe rtilise rs , w h ich m ay be h igh ly  co n 
tam ina ting . If the  area o f the  land sub je c t 
to  such fo rm s  of fo res t use were to  e x 
ceed the c ritica l am ount, a cha in  reaction  
cou ld  be tr igg e re d  off, w ith  un fo resee 
ab le but assu red ly  serious consequences 
There  are, however, ob je c tive  obstacles 
to such an undes irab le  trend  of de ve lo p 
m ent. These inc lude  land -conse rva tion  
no rm s con ta ined  in fo res try  laws, w h ich 
fo rb id  fo rm s  of land use tha t endanger 
the soil; the ruggedness of m ounta inous 
te rra in , w h ich preven ts the  use of heavy 
m ach inery; and the pa rce lling  o f land 
am ong d iffe re n t owners, w h ich  m akes it 
d iff ic u lt to acqu ire  m ach inery.

An econom ic  fac to r of the  grea test im 
po rtance  w h ich  cu rren tly  plays both a 
pos itive  and a negative ro le  is E u rope ’s 
specia l pos ition  in the w o rld  t im b e r 
m arke t. The poss ib ility  of im p o rtin g  la rge 
quan tities  of raw  m ateria l at re la tive ly  low 
prices has the  e ffect of, firs tly , m aking it 
necessary to  reduce the  m echan ica l 
costs of p ro d u c tio n — and the re fo re  of 
land uses— as m uch as poss ib le  and, 
second ly, m akes it poss ib le  to  lessen the 
bu rden  of land uses so as to  increase the 
b io log ica l po tentia l of ex is ting  fo res t



resources by m aking use of ex is ting 
stock and by extend ing  the  area of forest. 
Thus fo r the  tim e  being, European fo rests  
are am ong the p riv ileged parts  of the  
earth , w ith s ta tis tics  show ing progress ive  
im p rovem e n t in fo res t resources in te rm s 
both of dens ity  of stock and of area, apart 
from  various ou tb rea ks  of b lig h t— p a r
t icu la rly  am ong s ilver f irs — appa ren tly  
due to a tm osp he ric  po llu tion .

Necessity of regional plans

W hat, then, shou ld  concern  us in the  
land-use secto r from  the po in t of view  
of en v ironm en t p ro tection?  A t least two 
th ings seem  to  me to be of the  greatest 
im portance . F irst o f all it m ust be rem e m 
bered tha t w h ile  an im p rovem en t in the 
s itua tion  as rega rds  fo rests  m ay be o b 
served in Europe, in trop ica l coun tries , 
on the con tra ry , ca ta s tro ph ic  des truc tion  
is tak ing  p lace in o rd e r to supp ly  indus try  
a n d /o r to m eet the e lem entary  su b 
s istence needs of the popu la tion . On the  
p lanetary scale, the re fo re , the re  is an 
im balance in the  uses of fo rests  w h ich  is 
inde fens ib le  both from  the en v iro n 
m ental and from  the  socia l po in t of view, 
and u ltim ate ly  th is canno t leave E uro
pean fo rests  and socie ty unaffected.

Second ly, we m ust bear in m ind tha t the 
im p rovem e n t in the  European s itua tion  in 
re la tion  to  the  use of fo rests  is not w ho lly  
the resu lt of de lib e ra te  fo res try  po licy; it 
the re fo re  has no so lid  ra tiona l basis 
wh ich cou ld  be taken as a gu ide  fo r all 
long -te rm  fo res try  p lann ing on eco
log ica l p rinc ip les . Rather, it has been 
accidenta l in nature: it is the natura l co n 
sequence, on the  one hand, of m echa
nisation d ifficu ltie s  and, on the other, of 
the de s tru c tion  o f the great equa to ria l 
fo rests  and the dep le tion  of the e n o r
m ous reserves of wood in prev ious ly  u n 
used te rr ito r ie s  of Asian Russia and 
South A m erica .

So m uch so tha t the au thors  of m any 
stud ies and docum en ts  on fo res try  po licy 
com p la in  of a degree of unde r-u tilisa tio n  
of forests, a lbe it on ly reg ionally .

In Italy, to take  an exam ple  wh ich com es 
read ily  to  m ind, the re  are those who 
w ring  th e ir hands because tim b e r w oods 
are m atu ring  w ith ou t being used.

But the env ironm en ta l danger, as I hope 
to  have m ade clear, is ce rta in ly  not tha t of 
un de r-u tilisa tio n  but som eth ing qu ite  d if
ferent, and if it is not actua lly  im m inen t, it 
is none the less po te n tia l—the p ro ba b ility  
of its becom ing  m an ifest be ing in d irec t 
p ro p o rtio n  to  the precariousness of the 
w orld  m arke t and to the insubs tan tia lity  
of a fo res try  po licy  cu rre n tly  based m ore  
on te rr ito r ia l cons ide ra tions  than on 
env ironm en ta l ones and shaped m ore  by 
chance than by ra tiona lity .

Expressed in these term s, the p rob lem  of 
the re la tions between uses and e n v iro n 

m enta l p ro tec tion  m akes clear, I th ink, 
the need to p ro po se  reg iona l de ve lop 
m ent p lans fo r fo res t resources on the 
basis of the  eco log ica l theory  I set ou t at 
the beg inn ing .

The g reat a d ap ta b ility  of fo rest eco 
system s m akes it poss ib le  am ong o ther 
th ings  to  o ffe r f le x ib le  a lte rna tives to  the 
m echan ica l deve lopm en t of p roduc tion  
— m any im p rovem en ts  in m echan ica l 
p ro du c tion  are poss ib le  and desirab le , 
a longside im p rovem en ts  in b io log ica l 
p roduc tion . The la tte r alone, however, 
m ust take p recedence  when fu n d a 
m ental m anagem ent cho ices are being 
made.

The d ifficu ltie s  arise  at th is  p o in t— from  
the usual con flic t between sho rt-te rm  
and long -te rm  in te rests and between 
priva te  and pu b lic  in te rests. Everyth ing 
com es back to fundam en ta l po litica l 
choices.

In th is  connection  I ag ree w ith  those who 
see as the de te rm in ing  ra tiona l fac to r 
underly ing  every po litica l cho ice , not the 
va lid ity  of a sc ie n tific  theory  but the p ro 
bab ility  of the po litica l success of the 
de c is io n -m a k ing  body. I the re fo re  be
lieve tha t it is po in tless to try  to  d e m on 
stra te  to  de c is io n -m a ke rs  in fo res try  
po licy the  scope fo r the long -te rm  eco 

nom ic  success of a m ethod of using fo r 
ests w h ich com p lies  w ith s tr ic tly  eco lo 
g ica l c rite ria  and the re fo re  respects the  
na tura l env ironm en t to the  m axim um .

It is m ore like ly  tha t it is these p rospects  
of im m ed ia te ly  ob ta inab le  env ironm en ta l 
bene fits  w h ich w ill o ffe r som e chance of 
success, s ince such bene fits  are eagerly 
sough t a fter by m a jo r socia l g roups.

In a w orld  w h ich da ily lam ents the energy 
cris is , a lthough it has accum ula ted  and 
con tinues to accum ula te  in its arsena ls of 
w ar m ore energy than is needed fo r the 
de s tru c tion  of life on th is  planet, the 
a ttem p t to have som e pos itive  in fluence 
on the  env ironm en ta l conserva tion  of

fo res ts  by ra tiona lis ing  the ir u tilisa tion  on 
eco log ica l bases is a bo ld  ven tu re  which 
may bring a sm ile  to  peop le 's  lips.

But the re  is an Ita lian p ro ve rb  wh ich says 
the re  is no harm  in try ing . M aybe it is 
ap p ro p ria te  here too. The certa in  know 
ledge tha t env ironm en ta l conserva tion  is 
com p a tib le  w ith the econom ic  exp lo ita 
tion  of fo re s ts— albe it on certa in  co n d i
t io n s — and the tendency in ever la rger 
socia l g roups  to attach g row ing  im p o rt
ance to env ironm en ta l p ro b lem s may 
he lp us to face th is  d iff ic u lt unde rtak ing  
and give us hope fo r som e p ro b a b ility  of 
success. F.C.

A n en v iro nm en t's  te rr ito ria l capac ity  
fo r any one species or g ro up  of 
species is am ong the exp ress ions 

m any of us w ou ld  find  it hard to  define.

This recent con cep t in fac t in co rpo ra tes  
two ideas:
— the b io log ica l capac ity  fo r a given 
species is equ iva len t to the m axim um  
dens ity  level at w h ich  the popu la tion  can 
th rive  w h ile  rem a in ing  in ba lance w ith the 
b iocenosis, desp ite  a poss ib le  d ro p  in 
produc tiv ity . The b io lo g ica lly  susta inab le  
density  is in fac t no t always econom ica lly  
susta inable , pa rticu la rly  when the en 
v iro nm en t as m od ifie d  by m an is such 
tha t the  presence of an im a ls endangers 
the econom ic  v ia b ility  of p ro du c tive  ac 
tiv ities;
— the  econom ic  capac ity  of an area is 
equ iva len t to the  m axim um  dens ity  w h ich 
the land can susta in  at the end o f w in te r 
w h ile  m a in ta in ing  the  essentia l ba lance, 
tha t is to say, w ith ou t danger of in to le r
ab le dam age to  fo res try  o r ag ricu ltu ra l 
p roduc tiv ity : th is  is com m o n ly  re fe rred  to 
as the  ba lance of fo res t and game.

This te rr ito r ia l capac ity  is not easily 
de fined since, a lthough  it is inseparab le  
from  the b io tope, it is a lso inseparab le  
from  the p o pu la tio n 's  in te rna l s truc tu re  
(b reakdow n acco rd ing  to sex, age g roup , 
etc.). M oreover, w here  the re  is in te r
specific  com p e titio n  (eg the presence of 
both red deer and roe deer) it can on ly be 
de fined fo r all the  com pe ting  species 
together.

The types of dam age caused to the fo rest 
en v ironm en t by large low land ungu lates 
when they exceed the te rr ito r ia l capac ity  
are well known: dam age due  to brow sing 
(n ibb ling  of b ranch tip s  and te rm ina l 
buds, bark s tr ipp in g , etc.), and dam age 
due to  behav iou r (scrap ing  du rin g  the ru t 
and fray ing periods).

These are the  m ost spe c tacu la r resu lts of 
the  ove r-abundance  of ungu la tes in a 
pa rticu la r fo res t env ironm en t. However, 
ju s t as s ig n ifica n t is the reg u la r ove r
c rop p ing  of the m ost favou red  plants, 
w h ich  can cause them  to  d isap pea r and 
can upset the genera l flo r is tic  ba lance in 
favour of o the r less po pu la r species. 
Raspberries, w h itebeam  and, to a lesser 
extent, b ilbe rrie s  can thus d isappear 
from  env ironm en ts  w h ich  are ove r
brow sed by stags and hinds. The im pact 
o f an excessive ungu la te  popu la tion  is 
the re fo re  not on ly econom ic  but also 
eco log ica l. For exam ple , red deer and 
ca p e rca illie  can com p le te  fo r the ava il
ab le  supp ly  of b ilbe rrie s  and o ther 
berries.

The balance of forest and gam e: 
a d ifficult concept to grasp

Forests have tw o m ain types o f function :
— a genera l u tility  fun c tion  w h ich  is d if
f icu lt to quan tify  (soil p ro tec tion , le isure 
and recrea tion , etc.);
— a p ro du c tion  func tion , w h ich  is easier

to assess (p ro du c ts  in the  fo rm  of t im b e r 
and gam e).

Thus hunters  see the fo res t as p rinc ip a lly  
the  p lace w here  red deer, roe deer and 
w ild  boar are found; fo r tow n dw elle rs, it 
is a p lace fo r weekend recrea tion ; for 
phytosoc io log is ts , it is an env ironm en t 
com posed o f varied flo r is tic  stages 
(herbaceous, shrub, a rborescen t, etc.) 
w hose com ponen ts  are adap ted to  the 
local soil, c lim ate  and topography . 
F inally, fo reste rs  see the fo res t as all 
these th ings, but above all as s tands of 
trees tha t have to be rep lan ted , th inned  
out, fe lled  fo r t im b e r when they reach 
m aturity , and so on.

So the  ba lance of fo res t and gam e can be 
de fined  as the consensus w hich resu lts 
from  w e igh ing  up aga inst each o ther 
d iffe re n t po in ts  of view  tha t are som e
tim es com p lem en ta ry  and som etim es in 
con flic t.
They com p le m e n t each o th e r because 
they concern  d iffe re n tlin k s  in a b io log ica l 
cha in to w h ich both hunters and fo reste rs  
be long.

They co n flic t when one in te rest d o m i
nates the  others, eg ove rabundance  or 
ex tension of a species due so le ly to  the 
actions o f hunters; p lann ing fo r fo res try  
alone, exc lud ing  he rb ivo rous  ungu lates, 
as dec ided  by the  fo reste rs.

The fo rces  at w ork  are not equa l, s ince 
large gam e an im a ls canno t ex is t in our 
coun tries  w ithou t fo res t cover. In any



case, w ild life  has to adap t to vegetation 
and to a ce rta in  extent the hunter m ust 
bow to the fo reste r.

But how can the  po in t of e q u ilib riu m  be 
de fined?

The excessive dam age done by an im a ls 
to  young p lan ts  (by b row sing) o r to 
sap ling  p lan ta tions  (by bark s tr ip p in g ) is 
o ften the firs t a la rm  signal fo r fo reste rs, 
w hose m ain resp on s ib ility  is to renew the 
ex is ting  s tands of trees. S ince the re  is as 
yet no accu ra te  and flex ib le  m ethod fo r 
assessing dam age done  to forests, p a r
ticu la rly  those  undergo ing  natura l regen
era tion , es tim a tes are often sub jective  
and personal. The ba lance has often  a l
ready been destroyed  when un acce p t
ab le dam age beg ins to appear.

By app ly ing  soph is tica ted  phy toeco lo - 
g ica l techn iques, it is poss ib le  to c a l
cu la te  the  po in t at w h ich the d e te rio ra tion  
of flo ra  ( inc lud ing  no n -p rodu c tive  flo ra ) 
starts; th is  po in t represents the be g in 
ning of the im balance .

The firs t a p p ro ach  is m ore p ragm a tic  and 
m ore or less sub jective  acco rd ing  to  the 
aim s; the second, based on the  use of 
p lan t life by ungu lates, is m ore ob jec tive  
and ce rta in ly  m ore  accura te  than the  firs t 
so long as the s tru c tu re  of the  fo res t en 
v iro nm en t is itse lf in eq u ilib rium  (a ba l
anced pa tte rn  o f species of d iffe re n t age 
g roups, fo r exam ple).

To conc lude , the  fo res t and the  la rge 
gam e an im a ls in it may be said to be in 
ba lance when an eco log ica lly  adap ted 
fo res t can renew  itself w ithou t the need 
system atica lly  to  reso rt to tem po ra ry  
local or genera l p ro tection . D iffe rent 
s tud ies lead us to  suppose  tha t the  po in t 
of im ba lance appears  above 26 roe -dee r 
un its per 100 ha (or 4 red deer +  9 roe 
deer) in the richest forests, and tha t a 
f igu re  of 10 roe -de e r un its shou ld  not be 
exceeded in the  poorest ones.

Effect of forestry activ ities on gam e

Often, w here  la rge an im als are re la tive ly  
num erous, they are not d irec tly  resp on 
s ib le  fo r the c ritica l s itua tion  we are 
facing.

The cho ice  of species and the fo res try  
m anagem ent system  in fluence the ava il
ab ility  of food; abandon ing  the copp ice  
o r cop p ice -w ith -s ta n d a rd s  system  leads 
to a s ig n ifica n t d ro p  in the food va lue of 
the  trees— dense p lan ta tions of sp ruce  or 
Douglas fir  devo id  of unde rgrow th  are 
veritab le  deserts  fo r hunters. Increasing 
the size of fo res t secto rs a lte rs the spatia l 
d is tr ib u tio n  of food and thus leads to a 
con cen tra tion  of an im als, thus increasing 
the danger of dam age. O pening up new 
roads is ad m itte d ly  bene fic ia l because of 
the he rbaceous and sh rubby  vegeta tion  
w h ich deve lops a longs ide  the  roads ide

verges, bu t the fac t tha t the fo res t be
com es bus ie r can be harm fu l at certa in  
c ritica l tim es: the s tag 's  rut, the  calv ing 
season, etc. The e ffec t of certa in  types of 
m ain tenance and o th e r fo res try  w ork  is 
also s ign ifican t. For instance, w h ile  the 
p resen t-day p rac tice  of chem ica l con tro l 
is not d irec tly  ha rm fu l to gam e, it ce r
ta in ly  reduces ava ilab le  food supp lies  (by 
e lim ina ting  b ram bles).

Reducing the im balance  : 
m easures to be taken

Rem edying the  im ba lance  requ ires the 
app lica tion  of va rious m easures:

e Reducing the popu la tion  and restoring  
a sexual and s truc tu ra l ba lance are often 
p rio rities .

*  An e ffo rt shou ld  then be m ade to im 
prove the con d itions  in wh ich the an im als 
live.

Forestry practices m ust be tho ugh t out 
afresh in te rm s of the ir im pact on gam e 
(size of regenera tion  areas, severity  of 
th inn ing). S pec ific  gam e p lanning cou ld 
be envisaged (setting aside m eadow s 
and food areas). P rovis ion  of fod de r 
should be lim ited  in tim e  and space and 
take place on ly when it is pa rticu la rly  
hard fo r the an im a ls to survive (p ro 
longed snow  cover).

•  F inally, pub lic  access to the fo rest 
should be organ ised  in such a way as to 
m in im ise  d is tu rba nce  to the an im als 
(zoning of activ ities, p ro h ib itio ns  on ac
cess).

A ll these m easures can on ly  be effective  
if app lied  s im u ltaneous ly  to an area 
w ith in  w h ich the ungu la te  popu la tion  can 
live all year round . C o -o rd ina tion  of ac 
tiv itie s  at th is  level is abso lu te ly  essentia l, 
s ince a p rio rity  m easure  should be to 
s tandard ise  the a n im a ls ’ liv ing con d itions  
to  som e extent. F urthe rm ore , resu lts are 
never im m edia te : recen t s tud ies show, 
fo r exam ple , tha t res to ring  degraded  
p lant life is a very slow  process.

Until the m idd le  of th is  cen tury, the 
m ethod of m anag ing b road -leaved  low 
land fo rests  (cop p ice  o r cop p ice -w ith - 
s tandards) m et the  food  and she lte r re 
qu irem en ts  of m ost species o f la rge 
gam e an im als in France. The se lf-su f
fic ie n t fam ily  fa rm s w h ich  lay on the  o u t
sk irts  of our fo rests  cou ld  to le ra te  the 
ex is tence of these species.

Nowadays, the  deve lopm en t of in tensive 
fo res try  and ag ricu ltu ra l m ethods has 
to ta lly  changed the  p ic tu re . In the fu ture , 
if the popu la tions of la rge gam e an im als 
are to be m a in ta ined , not to  say in 
creased, then all the  p ro b lem s con 
nected w ith th e ir presence against a 
background  of fo res try  and fa rm in g  m ust 
be assessed and taken in to account.

O.N.C.
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