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(Department of 
University of Barcelona). 

Ecosystems, Global, 

and ideas in the 
can be made. evolution has led to use of and, 

to assume a to maximize is a of human 
Second,  the low  level of the limit to is a to the physiological basis of 
photosynthesis and limiting and the flow of 
nal on land and up to the photic zone in 

availability of is to scales of time and space. management 
opens these ecosystems, and essential use. 

Al los en el simposium desde una pueden 
evolución ha llevado a un uso de la 

y, tanto, una tendencia a la es  más un de humana 
que  una Segundo, el bajo nivel del límite de la es una 

a  las bases fisiológicas de  la fotosíntesis y a los de la La 
y el flujo de la medio de la en y 

de la de zona fótica en el agua. disponibilidad de 
las escalas de tiempo y espacio. el manejo ecosistemas, 

el y o los esenciales de  su utilización. 
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--, 

a post factum of this 
seems to have  been to use the  know- 

of eco- 
systems of 
ecosystems exploitability. 
On the of is often 
helpful nattiqal‘ecosystems. 

of 
a 

in global  ecology, .and..,.i.t is my 
assigned duty  to  pinpoint  and  comment  onkome 

even the 

see man 

ecological  activists,  who of of 
by civilization, 

at least of conscience. We have 
to  accept  man  as a 

in 
been pointed  out how economic, social 

essential 
to the level of  a  global 

ecology. 

A of 
been 

in. a few headings of 
this has 

less 
ing how in 
be new developments in ecology. 

to  aquatic ecosystems of 

OF 

Living beings by 
of of  high quality,  as light 

in the chemical bond. 
of less than  one 
thousand, is involved as  endosomatic in 
biological led to  a 

use of 
To flow of 
is, in my of 

ethics of of 
low  level 

limit 1 

A of 
shows  that  the  value of 1.5 g C m-’ h-’ is 

if 
tion may be 5000 g G m-’ 
on land is close to 300 g C m-’ 
net oceans 
100 g G m-* dif- 

is imposed 
by of 

of the 
system: 

basis 

of molecules of 
(200 to 600) 

is an in plants. 
As a consequence  of  the  packing of 

of 

of Chlorella and in of cyanobac- 
of 

incidentally,  the  possibility of some  genetical 
efficiency in 

in 
function of of 

of  the  possi- 
bility N, assimilation. 

of light 
g of yield a num- 

of a 
maximum of 25, an of 11, 
and  an effective maximum  value between 3 and 
4, if of 
light of the  assimilating 
volume 
es ecosystems, about 400 mg of 

is the  maximum  that  can be effec- 
1 m,, 

cally  all 
be 

400 X 3.5 = 1.4 g C in 
with of a  maximum 
of with the 

of the  pigment is obvious  in  aquatic 
ecosystems. 

.the 
of is about  the  same 

(400 mg m-2) to  the  extension of the 
leaves but  the leaf index is 

4, in 
vegetation.  This excess of pigment  suggests  a 

effective, utilization 
of 

of it on  the  moving leaves. 

E IAMZ-8411 
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production 

Synthesis  of 
a 

of 

high 
of 

tion is going 
is of COz 

between 
is dependent  of  the  concen- 

of and usually is 
in of 500. of plants 
is often as on the need to 
loss of 

is 
closely to The plants 
with of 
ing CO, (C4, 

CO, contents in the 

of 

situation  in  aquatic  plants is the  adaptation  to 
use so, in  alkaline 

CO,. is 
alga; in of medium  and  high  alkalinity it 
is outcompeted by Scenedesmus, and it pays to 

with the  capacity  of 
of 

is made  available  to  the  algal cells. 

of 
in ecosystems,  as well as 

lakes  and with 
a 

is 

synthesis and  function 
but  lack of limits  multiplication  of 
the cells. Ase a  consequence, cells synthetize 
and amounts 
in molecules, 
molecules and in of  mucilagineus enve- 

of popu- 
a in 

the 
soils, also with 
with and 

yield consists  in  a 
of compounds of with no 

Global cycles 

The activities of the ecosystems 

163 

the  balance of CÒ2 and O*, also in the  atmo- 
systems themselves, 

of 
often been of oxy- 

belief. of 
of the  continents goes to  the  oceans, which may 
be slightly 

of the ecosystems and 
of to 

between living 
of 10. The 

of is a 
dung beetle pill its 
own  weight. is 
of is obvious in fossil  fuels, and still 

in the  sediment of lakes, whi,ch 
acts as in of 

of 
use of fossil 

of  plants, is changing  in  a 
noticeable way 
ges, with the  capacity of the  sea to 

CO2 big unknowns-in  the  task  of 
in the CO, content in 

SPACE 

of 

of 
is 

tion of 200 - 1000 kg of kg of 
sets  the between 

between 25 and 
150. involv- . 
ed in 
zone  stands in a to 

of 
well 

testifies to' the  dependence 
of locally available  exosomatic 

The  same is in the  dependence of 
yield on  the 

in is 
in avail- 
ability of of 

and on  the  plain. 

. .  
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I 

and  too high inputs  may 
have  a unless 

of the system can  cope with them. 

in 
in 

in the use of fossil  fuels by is 
a  system of switches and 

in the manipulation of the 
of that as exosomatic 

these  effects,  nowadays, 
may be of of 

than of this 
of man helps 

in  systems  con- 
by 

is invested in getting 
of in 

in of ecosys- 
tems  and in maintaining  them  exploitable. 

Space  spectra 

Availability of is to scale. 
aquatic ecosystems, wave development 

wide 
sense  now if 

below a  minimum size. 
is 

ted  to 
to size. 

is at  a low level, 
ecosystems  can  be  modelled  as  a  set of 

by 
least no net 

adopted  and ideal is the  local 
of stability that goes associated  with  the 

slogan  “small is 

exchanges, it is to conceive as 
isolated the local spots, which link- 
ed with 

by 
allows. This is obvious in envi- 

as in 
in floodplains  and in 

is easily 
identified  with be- 

on 
advantages  that justify the slogan  “big is 

it is 
tion of ecosystems, 
and  to but 

gets of 
place, and uses it in usually 
at  a Will this  upset 

is it  easily 
of 

machine? 

Time  spectra 

does  not flow continuously. 
We have  day and 
Time  and space  discontinuity is capital 
stand of 

in 

tectonics and  impacts of plane- 
of inputs is to 

the  intensity of the why 
what is is as well the most 

The essence of is 
vided by of events 
impact time.  Any sudden  change is followed by 
a  slow that  can be identified 
with  ecological  succesion. Evolution seems to be 

to 
so is in 

and  the life length of the 
individuals.  We 
about climate  changes, but fin- 

of 
-and even  of level, 

between 
to the of 

and  its  manipulation has been a key 
in the  management of 

OPEN 

OF 
Ecological  succession  consists in the  capitaliza- 
tion of the excess until total 

possible, sense of 
maximizing  the  biomass  that  can be 
by of 

has to 
the  same level, if not 

and  make  away  with  most of the non assimilat- 
ing and components of the  ecosystem, 
not only animals,  but also  most of 
ing  tissue of plants,  as in the success of 

suc- 
cession and is incompatible with 
conception of by itself, 
tends to as any 

comme to use finally  all  the 
in its  own  maintenance. 

IAMf-64/ I 

i. 
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the sys- 
tems, 
of biologi- 
cal as  usually be of 

includes the 
of inside  the 

system, the in the and 
in of 

the  soil.  Simplification of connections  means  the 
of a new 

Exploitation  can be conceived  as well as a 
applied  to  the ecosystem. 
ponses  to (1) of 
which is good  to  the and (2) 
tion of of the cycling at 

to the in insoluble  state 
in the soil), and  this is not  as 
it is wise to of equili- 

of maximum  sustainable yield. 

A of 
to sustain  exploitation, since they  have  develop- 
ed subjected active 
passive,  like  upwelling in the  ocean, 

as well 
to 

vegetations with of 
ecosystems.  Species  exploitable  by  man  have 
evolved in of 

and anchovies  in upwelling 
massive of 

All the 
ways 

exploitability pass 
of the functioning of ecosystems. 

of use of 
in picking weeds, use  of selected 

of the  times of 
can be still 

besides wise to  chemi- 

pose, in 
in the 

of the of the  development 
of ecosystems. 

ecosystems, fluctuation is good, if 
unwelcomed,  as  such  fluctuations  have been the 
cause of selection and of maintenance of posi- 
tive  qualities in exploitable species,  as 
nes. 
tuate in a  somehow  independent  way,  and  the 
total the effectivity of is 

the  system less 
exploitable. of  view  of man, the 

R IAMZ-841 
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and vica- 
species in  a Thus 

we led 
weeds. 

Evolution in plants  has 

made of of cellu- 
lose,  hemicellulose and lignin. No two 
alike, and  each is 

individual. indeed, 
may be the  system of 
and  communications linking the 
of social animals, and  man. 

as well as  wind  and light. in  place, 

ecological  equivalent of the 
of in the * 

of 

same effectivity  as a phospho- 
in the effectively the 

animals) to  take 
the way they  have done in the  aquatic . '  

ment, and ax. 

wood is a useful of exploi- 
tation.  The ideal  wood  would contain 
bon  and Exploitation of 

to be and ecology. 

SUBJECTS OF 

subjects of and 
have to. be 

Simple clock even allow- 
ing stochastic  inputs, not enough. No 
machine twice being exactly the  same,  much 
less 

basis of the  consi- 
of plankton been led to 

1978; in 

= inputs -t A X C 
production  turbulent  Covariance o f  the 

distribution o f  the 

factors o f  production 

an allows gene- 
of 

L 
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since inputs of non 

of is 
ces 

to  time, succession is 
well with negative values of the follow- 
ing tems 

= a d A / d t  + b dC/dt  
of ecological 

of 
is 

simplifying 
the components of the  system. 

is seen as  a  limit,  but its effectivity 
and use inside such  limits is to 
man i t  
nize. 

ecosystem the  meaning  becomes 
We 

into 
levels, with 

loss. be 
. congenial with 

of 
is i n  by 

size ( a  twice as is 
of length 

of life. The  noncoincidence of the 
with t h  places is effec- 

tively is of the 
of 

can  be visualized at  the level  of 
actions:  an insect is 
of some defensive 

is selected in its its 
is 

effective if is complex  and 
changeable.  And  man  can be 

to 

is peo- 
and con- 

of 
population changes at r, and  individual 
use  of  enegy the 
total use of as  the  exponential 
of r X J: 

of 
with the of 

use of of 

in is . 

two times r; 

values of and 
possi- 

ble, to  the line of 
dually to 
values of population  density  and  consumption 
of 

1978. in Oceanologica Acta. 
: 1 o. 

life t o  in schoolbooks 
The Use of qjirr the decade of the 1970-1980. edit. Cooley and F. 

Golley. Co. 
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