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I. INTRODUCTION 

Biologists, with their knowledge of the different structurallevels of living matter 
and the influence that time has on each of them, can offer an overall vision and 
a predisposition for understanding ecological processes unparalleled in other 
professions. This particular intellectual focus, centred on knowledge of the 
structures and processes of life, makes the biologist an ideal and almost 
indispensable element in the transdisciplinary teams whose job is to analyze, 
evaluate and plan the use of the planet's natural resources. The days when we 
could gaily exploit and consume these resources without concern for damage, 
exhaustion or lack of recovery are now coming to an end. Maokind, or at least 
a sector of it, is becoming aware that the available resources are limited and that 
their renewal rates cannot be exceeded; that pollution depletes the productive 
capaciry of living systems, even when it does not endanger human life itself; that 
the planet's great ecological systems (such as the dimate) are responding to the 
changes wroughl by man and his technology; and that, in short, a new age of 
uncertainty is dawning, in which the environment could playa rather unwelcome 
role. 

All this goes to explain the recent consolidation of two new areas of activity 
associated with the ideas put forward by environmentalists and conservationists. 
The former centre their attention on the problems of the qualiry of walers, the 
soil, and the air, and on the vast set of problems surrouoding pollution. It is the 
area that has generated the most employrnent sioce it has a direct effect on 
human health and productive activity, on industry and, obviously, 00 the 
economy. Biologists have acquired a leading role in this professiooal "oiche", 
contributing their particular knowledge 10 evaluations of environmenlal impact, 
enviroilmental monitoring and control, the fight against pollution, the search for 
"soft" processes, etc. 

The second sphere of activity, conservation, is more closely Iinked with Nalure 
and the use of natural resources in a way which ceases lO cause pollulion or 10 

be ·pathological". Planning is applied to nalural resources-especially those 
which are renewable-in order lO bring aboul suslainable development, a 
rational and lasting form of exploitation. This has brought about a change in our 
approach to and the exploitation of certain resources (game, fisheries, foresls, 
etc.), to national and regional planning, and, finally, in the man's attitude 
towards Nature. 
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The majoriry of civilised nations have recognised that the maintenance of 
biodiversity on Earth is a common responsibility for mankiod lO be undenaken 
in a spirit of solidariry. All but a minority of governments are now involved in 
policies for conserving Nature, developing network.s of conservation areas, or 
protecting those of their animal and plant species wruch are more vulnerable or 
threatened with extinctioo. If, at the oUlset, the scarce domestic or international 
financial resources (e.g., (hose of the EC) were directed lowards the so-catled 
"blue lineO (Le., towards combating or reducing Ihe effects of poIlution), 
nowadays Ihe growing importance of the "green line·, or conservation, is 
appreciable. In contrast with the traditional "blue· principie that "the polluter 
must payO, tbe recent Habitats Directive of the EC has inaugurated, if nol 
explicitly, at least on a de jacto basis, the new "greeo" principie that "the 
conserver gains". 

However, the conservation of Nature is st ill fa r from b ing as integrated into the 
economic and industrial framework as is the environmental sector, which is now 
an expanding industry in itself. 

The European Communi ties Biologists' Association (ECBA) has always 
believed that it is important to achieve a better use oC biological reso urces, in 
terms of both biotechnological exploitation 1 and conservation. It is now time 
to concentrate atten tion on the latter and on a very specific aspect: the 
·conservalion oC areas·. This approach is particulary important at a time when, 
through the H abitats Direclive, the EC has laid down a reso lute common policy 
of ·Special Conservation Areas·, which will eventuaLly form the European 
network of NATURA 2000 conservation areas. It is certain Ihat Ihe member 
states possess numerous parks and nature reserves, bul it is equally certain that 
many of them are mere ·paper-parks" and that no progress has been made 
beyond their official designalion. 

In sorne cases trus inactiviry may be due to a lack of political will, the 
deficiencies of locallegislation or the shonage of economic resources. However 
il is truly regreuable that when all lhese factors are favourably combined Ihere 
is often still an impediment: the lack of expens, versed in conservation, capable 
of converting tbe will-power and the money into rea1ity in the field. ECBA 

¡ HBioJogy and Modem Industry". ECBA pubJication no. 7. 
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wishes to make a conlribulion to wards reUeving lhis probJem, at the same time 
as drawing this fascinating area of professional work to the attention of its 
members. 

II. OBJECTIVES OF TBE SEM1NAR 

ECBA and the Colegio Oficial de Biólogos de España (Official lnstitute of 
Biologists of Spain) organised a seminar on the management of natural areas in 
La Laguna (Tenerife, Canary Islands). The aim was to explore the subject in 
depth on the basis of two questions: what can. biologists con~r.ibute to th.e 
conservation of natu ral areas and what professlOnal opportu ruttes does thiS 
flourishing field offer for biologists? 

Analysis was based on three specific aspects: management of conservation areas 
in order to maintain biodiversity, envi ronmental education, and the training of 
biologists in the management of conservation areas. Debate was based on. the 
wealth of experience already gained in Spain, from which general concluslOns 
were drawn. There were thIee major reports, which also ineluded the written 
contributions presented by the participants. The reports were by Cosme Morillo, 
of the National Institute for the Conservation of Nature, on biodiversity; Teresa 
Franquesa, of the trust in charge of tbe Collserola hills (Patronato de Col/sero/a) 
in Barcelona, on envüonmental education; and Fernando Molina, of the 
Environmental Agency of the Junta de Andalucía, on tbe training of biologísts. 
The reports were debated and the general conclusions were summarised from 
time to time by the rapporteurs. 

The seminar ended wi th a lecture on the planning instruments applicable to 
Spanish natural areas by CarIes Pareja, who discussed Sp~nish legislation. in 
detail; this was followed by a general debate on the coneluslOns reached dunng 
the seminar. 

The subjects of the analysis -wnservation of biodiversity and environmental 
education- were obviously limited, but o ther aspects of the management of 
conservation areas -recreation, visitors' safety, interpretation, researcb- carne 
up spontaneously in the debates and are fully jncluded in tbe fin.al s~mma~. 
This report lherefore follows a different form from tbal oí lhe semlnar .tself, ID 

order to offer a more coherent overall visio no 
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1lI. CONSERVATION AREAS 

Tbe emergence of conservation areas 

The first designation of a national park carne about in 1872, in the United 
States, ínspired by a prínciple of admiration for nature whích has come to be 
called -the spírít of Yellowstone" after the park ítself. This was the beginning 
of a world-wide movement to establish conservation areas, with national parks 
actíng as the flagship. However, the nalional parks chosen or spontaneously 
arising from this subjective aesthetic philosophy ran the risk of becoming 
isolated fragments, a sort of living museum, islands of conservation lost in an 
ocean of destruction. Fortunately, the doctrine of conservation areas has 
advanced greatly in the 100 years since the foundation of Yellowstone, and today 
the motives used to justífy the special conservation of an area are more varied 
and rat,ional and efforts are made to integrate it into the overall framework of 
the region in which it lies. 

Another, no less important, aspect is that the philosophy of conservation has 
been extended to inelude not only natural areas, but also semi-natural or even 
agricultural ones. This is especially important in a continent such as Europe, 
which has been settled by human beings for millennia, so that transformation of 
the original natural conditions has be en deeper and more extensive than in 
other latitudes. 

Tbe basic elements of conservation 

In democratic systems and countries where the rule of law is respecled, it is not 
possible to designate a conservation area merely on the basis of a whim or the 
enthusiasm of a few people. The conservation of nature always involves 
limitations on the rights of individuals (if lhey exist) and a definite orienting ol" 
publíc ínterests towards the end in questíon. For this r~ason, every desíg~ati?n 
of a conservation aTea must províde the necessary pubhc guarantees and ]USllfy 
the need for conservation witb reasons such as those gíven below, in order to 
Jegitimise it and make it legally substantive. Unfortunately, this practice do es not 
extend equally to every country, and many conservation areas have been 
legitimised (through parliament, for example) but not made technically 
substantive. 
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The reasons now used to justify the establishment of conservation areas are vel)' 
va- ried and may be presented individually or collectively. The main ones are as 
follows: 

Unspoilt nature 
On the old continent of Europe it is absurd to sacrifice yet more of the few 
remaining natural areas to development, especially when there is usually enough 
transformed land Dor in use. Unspoilt nature has begl!ln to be a scarce resource 
and for this simple reason deserves to be protected. 

Samples af natural environments 
It is an accepted practice that evel)' countl)' should preserve at least a sample 
of its natural environments. The basis of "representativeness· applies as much 
to geomorphological and geological features as to biological ones (usually 
vegetation ). 

Cancentration of biodiversity 
There are often particular parts of a countl)' which, for biogeographical and 
historical reasons, accumulate a high concentration and different habitats, and 
complex ecological processes, or a wide variety of species. Since the preservation 
of biodiversity in its threefold aspect (geneties, species and ecosystems) is a 
universally accepted objective of conservationism, such "sanctuaries" are given 
priority attention. 

Habitats and endangered species 
The lists of animals and plants seriously threatened with extinction (vulnerable 
and endangered species) are unfortunately growing longer and ¡onger. The 
safeguarding of these species is usually linked to the preservation of their 
habitats. We have now also begun to work with lists of endangered habitats. The 
Habitats Directive of the EC follows this criterion and its appendices in elude a 
list of European habitats considered to be under threat. 

Scientific mterest 
There are species or geologica! features whose special interest lies in the field 
of science; somet imes these are local endemisms, relies of the past, or rarities 
and singularities of a defillite biological group. The conservation of the ancestors 
of cultivated plants (potato, tomato, maize) has, in addition to a scientific 
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interest, an obvious economic one, given the technological advancemen t in 
genetic engineering. Archaeological sites are also an o'bject of conservation for 
scientific reasons, although their ecological value is not so great. 

Biological production 
Natural areas are producers of biomass, directly or indirectly useful to man 
(game, fisheries, mushrooms, firewood, medicinal herbs, fruit, honey, etc.), and 
other public "services" that usually go unnoticed (oxygen, the fixing of carbon 
dioxide, etc.). There are also cases of certain large developing countries- in 
Soutll America for example-where vast areas are protected with the idea of 
delaying exploitation and conserving them for the {mure as "resource reserves". 

Maintenance of processes 
We may preserve an area which has little intrinsic value for the natural elements 
it contains but is of ,interest for the role it plays in certain cological processes. 
For example, there are headwaters areas of rivers where il is in our in terests to 
conserve the natural vegetation in order to avoid erosion or siJ ting downs tream; 
there are mountain forests which capture moisture from Ihe clouds and 
contribute to recharging the aquifers; in southern E urope there are many 
lagoons essential to the migration of water birds. 

Sorne areas have to be conserved for their strategic position. They constitute 
ecological "corridors" which interconnect or bring eloser togelher remnants or 
fragments which would otherwise remain isolated. This helps to main tain the 
natural infrastructure and facilita tes the dispersion of species. Genetic flow is 
considered indispensable for the normal evolution oC populations. 

The landscape 
The landscape is the form in which man most directly perceives nature or what 
he has transformed it into. Public demand fo r nalural landscapes is growing, and 
becomes more insistent in proportion to the development of a co unlry. This has 
led to the conservation of harmonious natural or rural landscapes, or certa in 
features that characterise them ("natura l monuments"), wbk h can beco me an 
environmental justification for the conservation of large areas in which not only 
natural but also cultural values (traditional customs, architecture) playa role. 
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Levels of conservation 

Natural resources are not all equally tragUe or subjeet to the same levels of 
exploi tation and danger. For lhis reason, it is important to understand that 
conservation requirements vary from case to case and that, in principie, there 
does not have to be a one to one relationship between the high level of danger 
to a given resource and the need lO assign it the strictest level of conservation. 
For example, there may be vuJnerable animal speeies, that require very severe 
conservalion measures, while lhe fulure survival of others, perhaps threatened 
with extinction, can be ensured witb far more modest measures. This simple 
distinction is often confused, especially by scientists not involved in conservation, 
who automatkally demand tbat maximum conservation be given to a highly 
interesting species or area, often generating unnecessary conflicts which make 
no positive contribution. 

MeanwhiJe, protection agains t supposed threats (e.g., the construction of 
highways, fires) is nOL always a suffjcient guarantee that an area will be 
conserved in the desired state: active conservation measures are needed. The 
area has to be managed. Thus we may distinguish between two major types of 
conservation areas: those where conservation is achieved basically through 
regulations (town-planning regulations, forest by-Iaws) and a certain level of 
vigilance ("passive" conservation) and those where direct conservation 
measures are applied (rehabiJjtation, management of habitats, environmental 
monitoring), which may be called "active conservation. 

It is obvious that a 10l can be achieved through "passivC- conservation without 
any need to employ large-scale human or economic resources. However, the 
essential point when establishing a · conservation area- is that the priority aim 
is always the protection of the features which justify its conservat ion. This does 
not mean, tor example, that olher activities compatible with conservation cannot 
cont inue there, aJthough they may be subject to monitoring. Nevertheless these 
activities will always be secondary and remain subject to lhe aims of 
conservation should a eonflict arise. 

Furthermore, it is normal practice fo r lhe objectives of "active conservation 
areas to include research, environmental education and recreation for visitors. 
A portion of lhe territory wiU obvious ly not be parcelled off for non-harmful 
uses unless ít is strietly necessary for conservation purposes. The improvement 
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of lhe living standards of the local population is an aim common to many 
populated conservation areas. We must remember that "conservation- is not 
the same as "preservation". 

Categories of conservation areas 

We are therefore faced with areas that have different conservation requirements, 
and a variety of purposes and which require different measures for effecting 
conservation. The solution Iies in having a number of categories of conservation 
area at our disposal, moulded to fit each case according to its purpose. This is 
not the place to discuss the many ways of classifying conservation areas that 
have been generated over the years and which are permanently debated in 
international conferences and symposia on the subject. We may use as a 
guideline the following scheme drawn from Spanish legislation, which is valuable 
for its simplicity and clarity. This schema identifies four basie groups: 

Reserves: as their name indica tes, these are "reserved" for a special use. 
They are devoted to nature and scientific ends and are assumed to 
contain no human population. 

Parks: like ordinary parles these are open to the pub Iic. They are for 
nature, but also for man (complementary recreational and educational 
ends), and sometimes have human populations living within them. 
Possible conflicts between conservation and use \vithin their boundaries 
are usually solved by zoning. 

Natural monuments: the term is quite explicit: outstanding natural 
features which inspire admiration. 

Protecied landscapes: the landscape rather than the processes and 
elements in it constitutes the object of protection, and this usuals 
involves passive conservation. 

The lnternational Union for the Conservation of Nature and Natura! Resources 
(IUeN) has recognised eight basic general categories, irrespective of the faet 
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that every country uses its own system of c1assification adapted to its own 
circumstances. The United States uses more than 40 categories, with a wide 
variety of names. In Europe there is a certain resemblance between the 
definitions, bul still no consensus on nomenclature; in England, for example, the 
lerms "national park· are used for what other countries call "protected 
landscape-. It is obvious thal the situation becomes excessively complicated 
wben other purposes are ascribed to the area (the conservation of archaeological 
remains, artistic heri tage, indigenous Iifestyles, places of historical interest, 
preservation of resources to be exploited in the distant future, etc). 

IV. BIOLOGY AND CONSERVATION AREAS 

Biological management oC eonservation areas 

Although all conservation areas are oriented towards conservatíon, some are 
more directed towards preservation than others (e.g., reserves) , while others are 
aimed more at public recreation (e.g., parks on the outskirts of cities). In any 
case, action in conservation areas cannot be left to improvisation. The possibility 
of committing errors and causing damage must be minimised and planning is the 
usual means of avoiding tbese dangers. Planning has 10 be based on a sufficient 
amount of suitable information, and must precede the design and execution of 
projects. 

Objeclives -> planning -> design -> execution -> monitoring 

Every conservatian area must have scientific support for the planning which 
permits manítaring, evaluation and control of the actions carried out within. 
This section has been entitIed "biological management of conservation areas· 
in order to underline the priority status of correct management for the 
conservation of living resaurces and main tenance of biodiversity. This is equally 
true when the aim is to restore or recover damaged areas. The biological' 
approach is based on discovering the key factors holding up natural recovery in 
order to elimina te them and let nature recover its own rhythm without further 
interference from mano The non-biological approach consists of trying to 
supplant the natural processes by applying "environmental cosmetics" or 
introducing "hardO technologies (e.g., fixing the soil with mooring ropes and 
concrete walls instead of with grass). 
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From this and tbe informalion provided in other sections it may be deduced that 
the biologist can play an important role in selecting and delimiting conservation 
areas and in their subsequent management. Part of the responsibility for such 
participation not being widespread lies with biologists themselves; lacking an 
enterprising spirit, tbey bave merely reproduced the habits learnt as students and 
not gone beyond the ro le of describing nature. The management of conservation 
areas obliges the biologist to take decisions, to intervene in nature, and to sit 
at the same tabIe as members oC many different proCessions. 

The work teams in conservation areas are transdisciplinary rather than 
multídisciplinary: the horizontal transference oC ideas obliges everyone to make 
a big effort to facilitate interprofessional communication and mutual 
understandlng. Biologists have traditionally been very "endogamous·, and we 
should learn the technical language of our team mates. 

Even a summary analysis of the different fields of action in conservation areas 
in which a biologist can work would confirm this. The mos! suitable professionall 
background will obviously vary from case to case, and the "average" biologist 
wiU sometimes find his strategic posilion better and sometimes worse than that 
of the members of o ther professions (geographers, forestry experts, civil 
engineers, sociologisls, etc.) competíng for these posts. Consequently, the effort 
that biologists wilJ bave to make lO complete their training and specialise will 
vary according to the activity chosen. 

Biologists ' sphere oC aelion of in eonservation areas 

Figure 1 shows tbe different areas of activity related to the management of a 
conservation area. We will anaJyze these areas abstracting the underlying 
function in terms of general fields, in order to provide an overall view of the 
sectors in wruch biologists work. 

l. Studies and research 
Hrst let us consider Ihe studies and research carried out ·on" the conservation 
area by researchers nol involved in managing and administering it, who may or 
may not be involved witb the "research plans· for the area. They are usua lly 
staff belonging to the nearest universities or research centres and the scope of 
their studies is not necessarily limited to the conservation area itself. This 
external research musl be interpreted as a legitima te use of the area if it accords 
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with its purpose and is compatible with corrservation. For this reason, depend ing 
on the fragility or the organisation of the area, it is common practice for its 
administrators to ask to see the research projects before authorising them, in 
order to evaluate the damage they could cause and to decide the best way of 
controlling it. 
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Figure 1. Areas of professional activity related to the rnanagernent of conservation areas. 

SecoDdly, there are studies done "forO tbe area, determined by the needs (hat 
arise in managing its natural resources. These are normaJly carried out following 
the "research plans" drawn up by the administration and are contracted out lO 

third parties (universities, consultants, etc.) if the area's own slaff canDot deaJ 
with them. 

Biologists have traditionally been producers of environmental information. 
However, in the context oi management, not everythiDg has the same iDtrinsic 
merit as when it is produced for science. The depth and extensiveness of trus 
info rmation is largely predetermined by the use to which íl wiIl be put. The 
biologist will bave to accept a compromise between the precision and quali ty of 
the data he is going to obtaín and the time and moneyavailable. Jt is ofien more 
appropriate to speak of "applied studies" than "research". 

In both contexts the professional background required is similar to the Iraíning 
a bio logisl can acquire al university, but there is a particular focus on 
appHcation in tbe second case, which is the one Ihat most concems us bere. 

2. Management of natural resources 
TItis includes aH the tasks connected with the area, the natural habital<¡ and the 
wild species: recovery of degraded areas, environmental moni toring, management 
of populations, plans for the recovery of species (with in situ and ex situ 
methods), censuses, protection against fires, control of introduced species, 
landscaping, extraction, etc. 

This spbere should receive the most attention in a conservalion area, although 
it is not unusual for it to be neglected in favour of use by the public, since tltis 
more popular. Annual examinations of the state of conservalion are per(ormed 
in onIy a few conservation areas; this is wrong. 

Biologists must apply their knowledge 10 praclical management and to solving 
real problems. This form of "applied biology" has an important technological 
component, and is not usually part of university instruction . Given the va riety 
of habitats, species and problems, it is common for bioJogists to end up 
specialising in particular biological fields or groups (water birds, dunes, 
management of pastures, eradication of weeds) . Experience is undoubtedly [he 
most important component of any additional Iraining and is the only way of 
obtaining "experts·. 
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3. Environmental planning 

Environmenlal planning covers three related fields. The first is the macro-Ievel 
at which plans, regulations and directives aimed at achieving an optimum 
environmenla l quality in the conservation area and its surrollndings are 
developed. Excepl in very large conservation areas, the territoria l framework of 
environmental organisation usually extends far beyond the boundaries of tbe 
area (e.g. municipali ties, districts). There is not usually an environmental 
planning team in every area or even in a network of conservation areas. The 
usual practice is to employ the tearos or experts working nearby, or even more 
distant ones (international organisatio ns, etc.). 

The second field, that of evaluating environmental impact, employs individual 
experts or leams to carry out advance studies to d'etermine the impact a project 
is likely to have on the area. Its purview ineludes the administration's own 
projects, those performed in the area by outside tearns and others which, despile 
being performed outside (he area2

, could have negative repercussions within it. 
lt should be pointed out in (his context that studies on environmental impact 
inelude ecological impact, but that in many areas carrying out studies on 
ecological impacI will be all that is necessary. 

Finally, the field of environmental management in the strict sense of the word 
(management of solid wasles, dumping of liquids, purification ofwaters) involves 
jobs normally done by professional workers employed by the local authority. 
However, there are conservation areas which are so large or remote that these 
tasks must be cacfÍed out by their own staff. 

The background required in these three fi elds obviously involves complementary 
training for the "average" biologist in subjects such as environmental 
engineering, impact evaluation or purification and waste elimination melhods. 

2 Many conservation areas have "peripheral conservation areas' to protect them from this kind 
of impact. In other cases, legislation on prevention of environmental or ecological impact determines 
whether such investlgation sbould be camed out, depending on the type of project or whe tlter there 
are conservation areas nearby. 
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4. Puhlic use 

Public usc is one of the purposes of ccrtain conservation arcas and Iherefore 
involves d.ctailed planning. The quality of such planniJ1lg is crucial to the proper 
cons~rvatlon o.f t.he ar.ea. Installations and facilities for the publíc vary greatiy 
and u]Volve dlstlOct forms of civil enginecring. This is outsidc the normal 
capacity of biologislts in ICrms of design and managemcnl, huI nol in terms 01" 
plan ning and subsequcnl moniloring. 

Great ~re ~USI be laken Ihal Ihe works and inslalJalions designed are 
compallble wJlh Ihe conservalion of nalure in Ihe area. Furthermore, the 
ecological impact of visilors wilhin an arca wi ll vary according 10 the habitats 
and Iheir phenophases, and in most cases can only be delermined Ihrough trial 
and e~ror ~nd sub~equenll discussion. Biologists Ihercfore usually participate 
In lenslvdy In Ihe "feedback" thal allows plans for public use lo be revised. 

5. Environmenta/ education and interpretation 
Environmental educalion forms part of the slalules 01" some conservation areas 
allhough conservation always takes priority. Environmental educalion, which 
~elps to crea te or increase public awareness of conservalion, Ihis forms an 
Integral par! of the ipurpose of the area and an importanl support for il. In this 
way, environmental education can place itself al the service of conservalion 
areas, and vice versa. The possibility, for example, of allowing students or 
tea~~~rs to examine nature "on the spot" is a worthwhile end, and nature-study 
facJ!¡( les can frequent/y be found in or associaled with such areas. 

Providing an explanatioJ1l and justification for the conservation of an area and 
thereby ensuring that its importance is made elear to both visitors and Ihose 
~ho live .in or around it is a crucial objeclive. It mayalso be necessary to design 
InfOrmatlOn programmes aimed at groups who are hostile to the establishment 
of the area; confrontations are often caused by a lack or distortion of 
information rather than truly opposed positions. 

Direct/y associated with environmental education -which attempts to influence 
people's behaviour- is the area of "interprelalion", which is not always well 
understood by the technicians working in conservation arcas. Inlerpre tation as 
an organised activity arose in order lO help people get the most out of their 
visits to the parks. lt does not consist of lectures about Naturc but of providing 
the keys that will allow visitors to appreciate or inlerpret the natural 
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phenomena they see for themselves, and thereby help them gel the most out of 
their visit, turning it into a unique highly personal, experience3

• Interpretation 
is therefore linked more with the recreational aspect of an area (intellectual 
recreation) rather than the educational one, althougb this obviously does not 
-and must not- alter the fact that it affects the education of the individual. 
Nevertheless, we must also respect visitors who want to encounter Nature and 
appreciate it with their own untrammelled senses, without any -intellectual 
mediation- that seeks to explain everything or reveal what is hídden to tbe 
untutored eye. 

In this field biologists wil! work alongside sociologists, teachers, graphic artists, 
information scientists and other specialists, but their particu lar role is to 
transmit al first hand the knowledge requ ired about the biology of different 
species, the ecology of the area, or the reasons for a'nd problems involved in ils 
management. This area also provides biologists with a fascinating field fo r 
specialisation as an environmental monitor or planner of interpretations ir lhey 
complement their ordinary training with psychology, pedagogy and planning 
techniques. 

6. Training 
Here we consider the training of staff for conservation areas. This ineludes 
specialisation in managemen t techniques and the training of gu ides, wardens, 
supervisors and others 10 take part in the daily running of an area. It is also 
common practice 10 use conservation areas with experienced staff 10 train 
technicians in· specific subjects (management of wild life, environmental 
monitoring), including those who are not going to work in conserva ríon areas 
themsel\ies. Training and retraining courses are common, almost routine, 
practice for the admínistration of established conservation areas, with a valuable 
exchailge of teachers and students between different areas and even countries. 

This teaching work usually involves many different members of an area team in 
a transdisciplinary approach and biologists can take part in it if they have had 
a university education in ecology complemented with a knowledge of pedagogy. 

3 The inlerpreler answers or belps lo answer (he queslions asked by Ihe visilor: why does a valley 
have a certain shape? why are Ihere no fallen leaves in a cerlain place? whal is Ihal bird lrilling in 
Ihe dislance Irying lO do? why does (he grass nol grow higher nexl lO Ihe lake? 
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7. Planning 
This is perhaps the field of action most specifically associated with the 
management of conservation areas and the most complex beca use of the 
diversity of subjects involved. Planning in conservation areas is not a single 
entity, but is divided into different hierarchical levels, ranging from the general 
to the most specific and detailed, from plans for large-scale networks of 
conservation areas or for the organisation of resources in which the conservation 
areas of a given regio n are included, to plans for use and management (zoning) 
and the subsidiary plans that stem frOID thero (research plans, interpretation, 
recovery). 

Over and aboye skiH in planning i,¡self, al! these levels require a highly detailed 
knowledge of the resources of the area, which must be assessed according to the 
ends pursued. Thisinvolves accumulating as much information on the area as 
possible and keeping it up to date and operative in order to maintain the 
dynamic process of planning, monitoring, reviewing and planning again in 
motion. It is therefore relevant to draw attention to a branch of information 
science associated with planning: efficient management of conservation areas is 
increasingly requires experts in informa tion science and GIS (geographical 
information systems). 

The biologist who works in the field of planning must have a solid background 
in ecofogy and the local fauna and flora, complemented by planning technique 
and, if possible, data-processing. Of course, a thorough knowledge of the 
administrative and legislative areas associated with the world of protected 
species is also necessary; the work will usually take place in multidisciplinary 
tearos. 

8. Management of the conservation area 
Management of a conservation area includes aH the fields mentioned aboye, as 
well as others more associated with the world of administrative and business 
management (accountancy, personnel management) than with biology. This does 
not mean that biologists cannol occupy management posts in a conservanon . 
area, but that they must add manyother disciplines, including perhaps diplomacy 
and public relations, to their university education. Biologists who work in this 
field of conservation will have to accept that it will involve dealing more with 
people than with plan ts and animals and, to put it frankly, they will need to love 
people as much as they do Nature. 
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The aulhorilies somelimes cl100se a suilahly qUáliried biologis l 10 direcI a 
conservalion arca in the hope Ihal he or she will put a particularly biological 
sea l on the work. The search for such á profile, which is inherent in any 
profession, is fuUy juslified in certain especially fragile arcas, where the aim is 
lO ensure a high degree 01' concern for the ecological health of the arca. 

V. TRAINING FOR UIOLOGISTS IN TIlE MANAGEMENT 01' 
CONSERVATION ARI.:.AS 

Clearly, the presenl conlexl in which hiologisls intervene in the management of 
conserva[jo n areas is the product of IwO fu ndamental develo pments: firsl, the 
significant growth in the number and size of conservation arcas, and seeondly, 
lhe diversi fication of types of conservation arca, givcn that lhe traditional idea 
of conservation as the negation of all activity has now been superseded. 

Europe currently has an exlensive network of conservation areas, which is 
growing thanks to the implementation o f the Habitats Directive (see 
Introduction). This situation provides an increasing number of job opportunities 
for biologists. lt is therefore necessary to extend the scope of the training which 
biologists are given, so that they can compete successfully with other 
professionals in the area of conservation. lt must be borne in mind that, in 
general terms, the training which biologists reeeive at university does not 
provide them with the complete range of skiJls needed in the management of 
conservation areas. lt is of little consolation to say that this is also the case in 
other university disciplines. 

An ecological optioo io the uoiversity curriculum 

It is advisable for biologists wishing 10 work in the management of conservation 
areas to concentrate on ecological projects during their university course. There 
is an important dividing line within biology at the level of the 
individual-organism. Apart from those involved in teaching and management, 
the work of biologists faBs into two spheres. Those working at the whole 
organism level and below are deaLing with an intraorganic-physiological 
environment on a gradualIy diminishing scale (organs, tissues, eeUs, intraeellular 
particles) using ad hoc instrumentation (scalpels, microscopes). On the other 
hand, biologists operating at the level of the individual and aboye are dealing 
with a biophysical-ecological environment on a rising scale (populations, 
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bioeenosis, ecosystems) and completely diffe rent working methods and 

instruments (binoculars , satellile images). 

The complementary subjects whicb (he biologisl o~i.en ted. towards ecology and 
field work (the field biologist) must be fa mllJa r wl th are edaph?logy, 
geomorphoIogy, cJimatology, etc., whic~ will perrnH a bcttcr unde~standmg of 
the environment or elements under conslderatIOn:. the pla nts a nd ammals, or the 
living systems they form (communilies and ecosystems). 

L A BORATORY 
\NORK 

FIEL D 
\NO R K 

INDIVIDUAL I 
~ 

I CELLS H nSSUES H ORGANS f ~ RJiUlJ,OO. ~ I ~ SJOC'..MWS H EGOSYSTfMS I 
.ülSJltOHG +_-------

Organic 
environment 

INSTRUM ENTS: microscop 
blSioury, pipe/ les, etc . 

_ ______ + "'l. o.-"!lTt'''' 

BlOphysic 
environment 

iNS TRUMENTS: binocula rs, 
map s. sale/Me ¡mage.s. ele. 

Figure 2. Levels of the organisation oC life and tools of the biologist's workFig. 

The basic educatio n of a biologist4 is supposed lo guarantee a general 
understanding of Ijving matter at all levels of complexity, froro ~ol~cu~es ~o 
ecosystems, but a university course is no l long enough t~ allow speclah~tlon ID 

both, either consecutively or simultaneously. Therefore, It wo uld be advlsable to 
make university courses more flexible, allowing bio logists 10 coneentra te on one 
of these two directions according to lheir future career p lans. 

4 ECBA held a se minar on tbis subject in Amsterdam on 3 and 4 October 1992, to bring up 

to date the conclusions of a similar seminar held in 1977. 
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Conservation or environmental biology as a spec1alisation 

ECBA publication No. 5 "Biologists and the Environment" included tbe outline 
of an introduetory course for speeialisation in tbe environment - to foUow tbe 
biologist's initial training (4 years). It consisted of tbe foUowing: 

Areas of knowledge: 

- biology: 

- eeology: 

- bio-ethics: 

the elassification of living syslems al aU levels of complexity 
and tbeir relationsbip to lhe physical environment 
the strueture and functioning of ecosysterns and their 
evaluation; assessmenl of use and planning 
tbe etbics of conservation and life 

- resource economics (environmental economics):environmental polky, 
systems tbeory 

- tbe administrative sciences (basic): law, political science (including 
decision making tbeory), public 
administration, democratic control of 
the planning process 

- aetion research: decision making, programming, simulation; pilOl study 
and application techniques 

- technology: teehnological aspeets, their evaluation and selection; 
socio-polítical impact; altemative technologi s 

- social psyehology: interaction processes 

Aptitudes and skills: 

- communication skills: written, spoken, negotiating, tbe use of audiovisual 
resources 

- group work 
- management 

A ttitudes: 

- flexibility 
- responsibility 
- enterprise 
- professional ethics 
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Conservation oreas as a specioUsation 

Speeialisation in specific areas within environmental or conservation biology 
should take place after undergraduate study, either in postgraduate courses or 
in training outside tbe university. The latter could include, for example, training 
courses held in conservation areas, witb input froro both academie institutions 
and the administrative bodies responsible for tbe areas. These courses should 
inelude periods of praclical work or the produetion of practical studies by the 
students. 

Experience has also shown the value of organising interdiscipLinary courses in 
conservation area management. Students will recognise the opportunity which 
these courses give fo r interaction between professionals from different 
backgrounds as one of their most valuable aspeets. 

Subsequent specialisation in particular aclivities within conservation 
(interpretation, restoratíon of animal species, ecological impact,) should take the 
form of in-service training provided by the administrative bodies responsible for 
the conservation areas (seminars, workshops) or, no less important, tbe activities 
of professional organisations, which should be permanently concerned with 
raising the professionaI standard of their members such organisations will also 
be aware of opportunities available in tbe job market. 

The detail and depth provided by tbese courses clearly depends on the level of 
specialisation in the work to be undertaken subsequently by the participants: 

basic: application of previously acquired knowledge and specifie 
teehniques or following specific instruetions at the higher 
levels. 

intermediate: ability to inlerpret and organise work according to existing 
plans or assigned tasks. 

higher: management, planning, prograrnme design, coordination, 
supervision and evaluation of programmes. 
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VI. RECOMMENDATIONS 

These recommendations are directed at lhe governments and administrative 
bodies responsible for conservation areas. 

The designation and management of conservation areas 

Conservation areas must be set up within an overalI regional planning 
process which identifies conservation as the most appropriate use for an area 
within a general designation of land use types. 

Conservation areas must be situated within a region according to an overalI 
strategy whicb allows a minimum "natural infrastructure" to be maintained 
within that region. 

The dis tribution¡ size and form of conservation areas in a region must be 
considered in order to evaluate their impact on the preservation oi 
biodiversity. The free movement of wild animal species should be ensured 
and impassable barriers to genetic exchange avoided. 

It is essential that geographical information systerns are developed to store 
information about regions in the most efficient and cost-effective way, thus 
making possible the proper designation and planning of conservation areas 
and subsequent environmental monitoring. 

The sustainable exploita tion of biological species is a legitima te activi ty and 
may even be desirab le in the management of certain conservation areas. It 
is in no way incompatible wi th tbe modero conception of conservation. 

The conservation of biodiversity 

24 

In E urope, the exis tence of disused areas of degraded land where new 
economic activities can be established makes the incorporation of new areas 
of unspoilt land into the process o f economic development unnecessary and 
unwise. 

The conservation of biodiversity is not synonymous with the protection of 
endangered species, which is simply one component and to sorne extent an 
indicator. The question of the conservation of biodiversity also refers to 
species which are not endangered, and to their habitats. 

Long term programmes to document the biodiversity withi n conservation 
areas are needed. The assistance of traditional institutions (lOos, natural 
science museums, botanical gard.) should be sought lO accomplish Ihis task. 

EnvironmentaJ education 

While environmental education programmcs, and aboye all inlerpretation 
programmes, are usualIy directly linked with conservation ~reas . and 
frequently take place with in them, it is equally important to the dlssemmate 
knowledge about their exislence and objectives more widely in socielY, 
particularly among politicians, so that Ihe philosophy and politics of 
conservation of wild areas and coun tryside is taken into account in overall 
economic planning. 

Because of their natural and cultural value, conservation areas can make a 
fundamental contribution to the general process of environmental educatiori 
in society. For trus reason, conservation areas with an essentially educational 
purpose should be set up el ose to urban areas. 

Legislation and economics 

It is essen tial to have specific legi lation covering conservation areas, not 
simply concerning their establishment, but also to provide the legal 
instruments necessary for the management of their resources. 

Sectoral legislation concerning na tura l resources must not overlook their 
ecological significance. Water, for example, is bOlh an important resource for 
man and a habitat for animal Iife. 

There is an increasingly urgent need for the development of an economic 
system which takes proper account of the economic value of natural 
resourceS and the environmental services which the conservation areas 
provide for socie ty. 
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APPENDIX A 

TRAINING COURSE FOR MANAGERS OF CONSERVATION AREAS 

Students: Between 15-25, wherever possible from a variety of disciplines 

biologists, geographers, engineers, etc). 

Teaching staff: 11 is essent ial that fhe teaching staff should include both 

acadernics to provide expertise on specific sl!lbjects and 

professionals with expericnce in the management of 

conservation areas. 

Length: To be fixed according to the intensity of the course (25-30 

credits). However, between a quarter and a ,third of the time 

should always be devoted to practical work, in mulltidisciplinary 

groups, to take place whenever possible, in conservation areas. 

Contents: The following list contains lhe topies which should be covered 

in a tra in ing programme but does not itself constitute a 

fo rmally slructured programme. The fi nal section, covering the 

physical, bioIogical and socio-economic make up of the region 

in question, is optional. 
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1. Conservation theory 

1.1 The philosophy of conservation. The histol)' of the conservation 

movement. Ecology, the ecological movement and t'he environment. 

Professional ethics. 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

1.8 

1.9 

1.10 
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Economic theol)'. The basic principIes of environmental economics. The 

economic value of natura] resources. 

The document "Take care of the Earth". The basic principIes of 

sustainable development: ecological, economic and social sustainability. 

Changing attitudes. 

Global conservation issues: pollution, clima tic change, the hole in the 

olOne layer, erosion, tropical rainforests and tbe loss of biodiversity. 

The basic principIes of conservation. The maintenance of essential 

ecological systems. The preselVation of biodiversity. The sustainable use 

of natural resources. Criteria for the exploitation of non-renewable 

resources. The preservation of the countl)'side. 

The ecological basis of conservation. Ecological successíon. The theory 

of insular bíogeography. Genetic drift. 

The protectíon of endangered species. Risk categories. Risk factors. 

"Red lists". 

Conservation afeas: the fundamental elemen ts of conservation. 

Categories of conservation area; international categories. The IUCN 

classification. National classifications. 

Social factors in the management of conservation areas: socio-cultural 

problems. Agriculture and conservation in rural areas . 

The basic principIes of sociology. The ríghts of peoples. Levels of public 

involvement in democratic systems: information, consultation, 

participation and control. 

2. Legislation and public administration 

2.1 

2.2 

2.3 

2.4 

2.5 

2.6 

2.7 

2.8 

2.9 

2.10 

The basic principies o f Law. Legislation: directives, laws, decrees. The 

rights o f private property. The struggle against the abuse of power. 

International conservation treaties and conventions (CITES, Berne, 

Bo nn, Ramsar, World Heritage). 

EC regulatio ns. (Habitats Directive, Wild Birds Directive, 

Environmenta l Programmes, agro-environmental measures). 

Communities joint financing arrangements. 

State/federal legislation and local legislation on conservatíon areas. 

Conservation regulations (including preventive measures). Their relation 

to other legal systems. 

Sectoral legislatíon concerning natural resources: land, forest, 

agriculture, hunting, fishing. Conservation aspects. 

Sectoral legislation concerning the cultural heritage. 

Environmental and ecological impact legislation. 

The public administra tion of conservation areas: administrative bodies 

and associated bodies (boards, trusts, advisory councils). The principies 

of administrative coordination. Non-government organisations. 

Sanctions: procedures, types of infraclions, reporting infractions, 

penalties. 

Economic-administrat ive procedures. Proposals, yearly plans, inquiries. 
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3. PlanQjng conservation areas 

3.1 

3.2 

3.4 

3.5 

3.6 

3.7 

Planning theory. The identification of objectives. Hierarchical systems. 

The planning team. 

Land use planning. Conservation areas with in regional planning models. 

General/regional land use plans. 

The "master plan" for a conservation area: contents and scope. Zoning. 

Drawing up a plan. Budgets. 

Special plans: public use, research, restoration of animal population 

levels, environmental rehabilita tion, in terpretation, socio-economic 

development 

Environmental/ecological impact studies: appLica tion, contents and 

scope. 

Geographical information systems: models and their use in planning. 

4. The management of natural resources 

4.1 

4.2 

The principies of forest habitat management. 

The principies of open habitat management 

4.3 The principIes of wetland management. 

4.4 

4.5 

4.6 

4.7 
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The principIes of coastal and sea management. 

Inventories of flora; calculation of biomass. Traditional use. capacity 

for renewal. Techniques for the management of vegetation. 

Inventories of fauna, censuses, sampling techniques, radio tracking. 

Damage assessment and control. Basic principies fo r the management 

of animal populations. 

Hunting. Freshwater and sea fishing. 

4.8 

4.9 

4.10 

4.11 

4.12 

4.13 

4.14 

4.15 

The ecology of fire. Combustible materials in the natural world. Fire 

detection and prevention systems. The use of fire as a tool in habitat 

management. 

Land conservation. Factors causing erosiono Appropriate techniques in 

the fight against erosiono 

Landscaping: landscape analysis and evaluation. Techniques of 

landscape restoration. 

The restoration of natural habitats. Ecological succession. Replanting 

vegetation. Reintroduction of animal species. Elimination of exotic 

species. 

Restoration oC animal populations. Principies, in situ measures and ex 

situ measures. 

So lid waste management and the fight against poUution. Autonomous 

systems. Appropriate methods. 

Ecological and environmental monitoring. Study and sampling 

techniques. Analysis and evaluation. 

Monitoring and control. Wardens. 

5. Public use 

5.1 Visitor management. Planning techniques, visitor needs, types of 

visitors, filtering. Surveillance and control. 

5.2 

5.3 

Environmental education: basic principIes of environmental education. 

Programmes for the provision of environmenta l information. 

Interpretation. Principies of interpretation. [nterpretative planning and 

designo 
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5.4 

5.5 

5.6 

5.7 

Techniques and methods (museum exhibitions, audiovisual resources, 

self-guided paths, brochures, signposting, pictograms). 

Guide-interpreters, environmental monitors and park wardens. Job 

profi le and psychology. 

Infrastructure and facilities for public use. Absorption capacity. 

Recreational areas. Camping areas. 

Visitar safety. Accident prevemion. Rescue groups. First aid workers. 

Medical facilities. Signposting. 

6. Personal abililies and efficiency 

6.1 Decision making; problem solving. Group work. Management 

techniques. Negotiation and conciliation. 

6.2 Time management. Agendas. Division by areas of activity and tasks. 

Management through objectives. Setting priorities. 

6.3 Organisation: functional and organic organisational structures. 

6.4 Documentation: data management, documentary archives (libraries, 

picture ). 

6.5 Financial management (budgets, auditing). 

6.6 Communications skílls: oral express ion (use of audiovisual media), 

written reports. Drawing up projects. 

6.7 Public relations. Protoco!. The media. Social survey techniques: public 

opinion surveys: "ad hoc" groups. Marketing techniques. 

6.8 Programm ing and organisation of courses and events. 

6.9 Use of computers. General principIes. Available programmes: data 

bases, word-processing, spread sheets, graphics programmes. 
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6.10 

6.11 

The application ofstatistics ta ecological studies. Principal methods and 

their limitations. Computer programmes available. 

The use of cartography. Photointerpretation. 

7. Regional information5 

7.1 

7.2 

The region. Ecological units. Geology, clima te, geomorphology and 

hydrology. 

Principal habitats, classifications. Vegetation forruations. 

7.3 Flora and fa una in the region. 

7.4 

7.5 

7.6 

Cultura,¡ heritage. Folklore and traditional customs in the coD.servatioL 

areas. 

Human geography. 

Local political-administrative organisation. Pressurc groups. 

5 This section is optional and reflects the essentially local character Qf lhe course. 
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APPENDIX B 

HEARD-Q UA TERS 

175, Rue des Bra seurs B- 500 NAMUR 
Belgium 
Telf : 32.81.241133 
Fax : 32.81.241164 

FULL MEMBERS 

BI!LGIUM : BIO·BELGIQUE 
2 R ue du Sommet 
B-5621 HANZlNELLE 

DENMARK. : FO REN ING EN A F 
DANSKE BIOLOGER 
August Krogh Ins tituttet 
13 Universitetspa rken 
DK-2100 COPEN HAGEN 

FRANCE : ASSOCIAT ION D ES 
PR OFESSEU S DE BIOLOGIE ET 
GEOLOGlE ( APBG ) 
Secretariat BP. 8337 
F-69356 LYON CEDEX 08 

GERMANY : VER BAND DEUTSCHER 
B IOLOGEN 
Hohenzollemda 111 
D-J ooO BERLlN 33 

GREECE : PAN-HELLEN IC U NION OF 
BIOLOG ISTS 
Socr8.tous 79 -81 GR. 
All-I NS 104 32 

ITAI...Y ORDlNE NAZIONALE DEI 
BIOLOG I 
Via di S. Anselmo 11. l. 
00153 R OMA 
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lREU\ND INSTITU ID BITHEO-
LAIOCHTA NAH -EIREANN 
Dep. Zoology. Un iversi ty College. 
Bclfield. 
ErR. DU BLlN 2 

UJXEMBURG : ASSOClATION DES 
BIOLOG ISTES L UXEMBOURGEOIS 
20 rue Emi le Mayrisch L. 
2141 LUXEMBO URG 

NE"fHERU\NDS NETHERLANDS 
INSlTIUT VAN BIOLOGEN 
Nicolaas Beet straal 222 
3511 HG UTRECH 

PORruGAI... : ASSOClACAO 
PORTUG UESA DE BIOLOGOS 
R. da Escola Politécnica 58 
P-UOO l..ISBOA 

SPAIN : COL GI OFICIAL DE 
BIÓ OGOS 
Plaza Chamberi 9 40 Dcha. 
28010 MADRID 

UNfIED K.lNGDOM : INSTTTUT OF 
BIOLOGY 
20 Queensberry Place UK. 
L OND ON SW7 2DZ 

ASSOCIATE MEMBERS 

AUS1RIA: VERBAND OSTERREICHIS
CHER BIOLOGEN 
Hellbrunnerstrasse 34 A. 
5020 SALZBURG 

NORWAY : BIOLOGENES INTERES
SEORGANISASION 
Oslokatedralskole. Ullevalsveien 31 
N-0171 OSLO 1 

SUECIA: SVERIGES NATURVETARE
FORBUND (SN )- Biologists section 
Box 760 S. 13124 NACKA 

OBSERVERS 

FINlAND : 
Departament of Botany 
University of Oulu 
SF-90570 OULU 

SWITZERLAND VEREINIGUNG 
SCHWEIWZERICHER 
NA TURWISSENSCHAFTSLEHRER 
Unterer Batterieweg 23 
CH- 4053 Basel 

AFFILIATED MEMBERS 

ITALY : ASSOCIAZIONE BIOLOGI 
ITALIANI ALlMENTI I NUTRIZIONE 
Via Padova 12. 1. 
20131 MILANO 

SPAIN : ASOCIACiÓN ESPAÑOLA DE 
BIÓLOGOS ANALISTAS CLÍNICOS 
Av. Reg. Galicia s/n Edificio "D.Ramiro" Bj. 
E-22700 JACA ( HUESCA ) 
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APPENDIX C 

ECBA PUBLICATIONS 

Reports published in EngLish 

1. Biology curricula al universities (1977) 
2. Biologists in European society (1979) 
3. School biology for child and socie ty (1981) 
4. Health educa tion and school biology (1984) 
5. Biologists and the environment. The role of the professional in a changing 
world (1984) 
6. Professional biologists in Europe. Position and perspecllves in employment 
(1986) 
7. Biology and modern indus try (1989) 
8. The competence of biologists for experiments on animals (1989) 
9. The European Communities Biologists Association. Airns, Activities, 
Members (1992) 

Reports translated Into Spanish 

2. Los biólogos en la sociedad europea (Catalan and Spanish) 
3. Biología escolar dirigida a los alumnos y a la sociedad (Cata lan and Spanish) 
4. Ed ucación sanitaria y Biología escolar (1986 Spanish) 
5. Los biólogos y el medio ambiente. Papel de los profesionales en un mundo 
que cambia (1985, Catalan and Spanish) 
6. Biólogos profesionales en Europa. A: Posición y perspectivas de empleo. B: 
Informe sobre la situación laboral y socio-profesiona l de los biólogos colegiados 
en España (1982-1985) (published 1985) 
7. La Biología y la ind u tria moderna (1988) 
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