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Francesco di Castri and Jane Robertson

The Biosphere Reserve
Concept: 10 Years After

In September 1981, the Man and Biosphere (MAB) Programme ofUnesco basis for rational land use and management, and thus ultimately for
was 10 years old. This occasion was marked by a scientific conference and "ecologically sound" socioeconomic development. Indeed, the conservationists have been sometimes criticised for retarding or stagnating
a poster exhibit which attempted to review the evolution, progress and
shortcomings of the last ten years and to examine prospectives for the development by advocating that certain natural areas be left untouched or
future. This article is based on Conference discussions on the biosphere as they are (see for example Tucker, 1977). There has been a recent trend
reserve concept, which arose from the original MAB Project 8 on the to equate conservation with any sort of "ecologically sound develop"Conservation of natural areas and of the genetic material they contain" ment", but we would like to restate, as did the 1981 MAB Scientific
Conference (Unesco, 1982), that the main objective of the biosphere
(Unesco, 1971).
reserve concept is in situ, long term conservation of the representative
ecosystems of the world and of their component plants, animals, microorganisms, etc. In other terms, it is a global attempt to coordinate actions
to safeguard the genetic material that makes up the biosphere and — if
The Biosphere Reserve Concept — Does It Have
possible — to allow evolution to continue. This may appear a noble
An "Ecological" Niche?
cause, but does it link up with science and socioeconomic development?
And what is different or advantageous about the biosphere reserve as
A project on nature conservation may seem out of place in an intergovopposed
to "traditional" protected natural areas?
ernmental programme such as MAB which aims at providing a scientific

Figure 1: The graphics of one of the five posters of the MAB Exhibit on conservation. The lack of a scientific basis, particularly concerning the
minimum areas required for the different species, and the tendency to exclude man from conservation areas can lead to the type of situation
illustrated in the left hand drawing where a "sealed jar" reserve (here in the East African savanna) is set within a closing vice. The reserve is not
big enough to cover the territorial areas and feeding grounds of the large herbivores and the displaced local population increasingly exert pressure
on the reserve for hunting and grazing. The right hand drawing illustrates the alternative "open to man" policy which Unesco's MAB Programme
has tried to promote through the biosphere reserve concept. Photo © Unesco.
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Why Conserve?
The justifications for conserving nature are self-evident to some, but
more questionable to others (see for example Muir, 1981). Three broad
reasons can be identified: knowledge, useful products and enjoyment
(Poore, 1981). The "knowledge" justification for conservation refers to
the relative ignorance of the living world at present and to the amount of
scientific information that is being irrevocably lost as species become
extinct through habitat destruction, overexploitation, pollution, etc. This
knowledge is "useful" in itself but more particularly for improving the
management of natural resources and for keeping options open for the
future.
The actual and potential useful products that living organisms can
provide mankind — foodstuffs, drugs, clothing, for example — are
diverse and many and have received considerable attention in the
literature on conservation (see summary in the World Conservation
Strategy, IUCN, 1980). However, it could be added that environmental
monitoring can be considered as another, more abstract, product associated with conservation. It provides a reference point or benchmark
against which one can measure natural or man-induced changes, thus
providing a realm of information on how ecosystems function and, in
consequence, on their management.
The "enjoyment" justification combines the aesthetic pleasures that
are felt by the vast majority of humanity, whether it be the simple joy of
finding wild flowers, the more specialist observation of the ornithologist
or the highly specialized art of the poets, painters and musicians inspired
by natural surroundings. It also embodies the belief that humanity has a
moral duty to protect nature and to hand on its natural heritage to future
generations. These reasons for conservation constitute perhaps the
strongest mechanism working behind the conservation movement and
yet sometimes do not appear to receive the evaluation they merit (Poore,
1981).
In the MAB poster on the reasons to conserve, under the rather
intriguing title "Conserving the unknown," these three reasons for
conserving nature were summarized under the headings: "Because we
don't know what we are losing" (referring to the loss of species and of the
information they hold); "Because we don't know what we will need"
(referring to the products that living organisms could provide to face
future world problems) and "Because we don't know what we will want
and love" (in terms of our present and future perceptions of what should
constitute a pleasant environment).

TVaditional Conservation — Some Biases
Conservation has a long history in many different cultures around the
world. The less commodity-oriented approach to conservation, which
started up at the end of the 19th century with the designation of nature
reserves, national parks, etc., resulted as a reaction to the unprecedented
destruction of the natural environment for grazing land, agriculture and
building. As a natural corollary to this reaction, attention tended to be
focused on the protection of certain threatened spectacular species (e.g.
tigers) whose scarcity was perhaps more noticeable and more publicly
criticised than for less significant organisms. In the same way, beautiful
and unique landscapes were priority areas to be conserved, with the less
scenic but more typical ecosystems or man-modified landscapes falling
far behind.
There was also a tendency to systematically keep man out of conservation areas, an idea which still prevails and which can be traced back to the
predominance of "western" ideas of wilderness areas and national parks
which were originally set up in uninhabited areas where man had had a
minimum impact. This policy has not always been applicable in more
densely populated countries, especially where ancient cultures have
retained traditional hunting and grazing activities in a more or less
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balanced modus vivendi with the environment. The exclusion of such
peoples by well-intentioned government authorities has led to resentment
of nature reserves and conflicts in several parts of the world (Lusigi,
1981).
The role of national parks and nature reserves as recreation areas also
stems from these "western ideas." Occasionally however, this function
has been excessively exploited, turning conservation into a lucrative
tourist business (see for example the figures in Myers, 1975).
Furthermore, the establishment of conservation areas has been a rather
haphazard process, stimulated by voluntary pressure groups to protect
"what is left." There has been very little contribution from science in
planning what, where and how to conserve. The conservation of global
genetic diversity and the maintenance of natural evolutionary processes
were rarely taken into consideration.
As a result of these biases, traditional conservation tended to be rather
static and protectionist with little scientific basis. The biosphere reserve
network constitutes an international effort, among others, to counterbalance this effect.

Why the Biosphere Reserve?
When the MAB programme was launched in 1971, there was no
hesitation about including a project on nature conservation because of the
fundamental links between conservation, scientific research and the use
of natural resources. It was recognized that in addition to protecting
unique and beautiful landscapes there was an urgent need for a global
concerted approach to conserving representative examples of the world's
major ecosystems in order to conserve a maximum of global genetic
diversity. More emphasis needed to be placed on ecological research,
long-term protective measures and environmental education. A worldwide network of protected areas was needed and in the beginnings of the
MAB programme it was agreed that the international concern for the
long-term conservation of such areas might be achieved through their
designation as "biosphere reserves," together with the promotion of
appropriate standards for their conservation. The scientific elaboration of
the biosphere reserve concept and of the guidelines for their selection and
establishment was undertaken by a task force convened in 1974 (Unesco,
1974).
To summarize, biosphere reserves were defined as being protected
areas in which an integrated approach to conservation was to be developed, combining the preservation of genetic and ecological diversity
with scientific research, environmental monitoring, education and training.
The choice of the term 'reserve' may have been an unhappy one as
occasionally it has misled people into believing that biosphere reserves
are restricted areas cut off from the outside world. This is in fact the
opposite of what is intended. To prevent this confusion — and also to
avoid changing the name 10 years later when the concept is just starting to
be known and understood the world round — the MAB Scientific
Conference introduced the sub-title "representative ecological area"
(Unesco, 1982).

The Quest For Global Representativity
The biosphere reserve concept has emphasized the importance of conserving entire, representative ecosytems where evolutionary processes
can continue, as opposed to the preservation of single species and their
habitats. A global classification of biogeographic regions was developed
(Udvardy, 1975) to evaluate the extent to which the biosphere reserve
network covers global genetic diversity and hence to identify the "gaps"
at which to direct further effort. The large-scale Udvardy classification
can be used only as a general guideline, however, and as a basis for

Figure 2: What size should a biosphere reserve be? It depends on the ecosystem, the land-use history and the way in which the reserve is
managed. There exists a gradient from the vast wilderness reserve which requires minimum management other than protection, for example
Glacier National Park, USA, on the left with over 400,000 ha of unmodified mountainous landscape (Photo: W. S. Keller) to the smaller
biosphere reserve, long modified by man and requiring careful management measures, for example St. Kilda National Nature Reserve, UK,
on the right, an archipelago of 840 ha which has certainly been occupied since the Bronze age. The photo shows a "village street" of
centuries-old houses in ruins against the treeless grassland. Photo- : M. E. D. Poore

refinements at the regional level (see for example Unesco, 1977 for
modifications for the Mediterranean region).
The representative aspect of biosphere reserves is not limited to climax
or sub-climax ecosystems, but applies also to serai and azonal ecosytems
such as coastal areas or mires, and man-modified ecosystems, including
traditional harmonious agro-sylvo-pastoral landscapes and degraded
areas capable of restoration.
Ten years after, has the biosphere concept promoted the conservation
of representative ecosystems? Very large countries, such as the US A and
the USSR, which possess an almost complete range of ecological
conditions, have adopted a systematic approach to the nomination of
biosphere reserves which are the "best" representatives of the biogeographical provinces concerned (see for example Franklin, 1977; Sokolov,
1981). Furthermore, these countries have tried to select reserves which
constitute ecological counterparts or "sister reserves" in other nations in
order to set up cooperative research programmes, particularly on environmental monitoring (see Franklin and Krugman, 1979; Hemstrom
and Franklin, 1981).
For much smaller countries which have the same type of ecological
conditions as their neighbours, for example in central Europe, it is of
course difficult for each nation to decide which country possesses the best
and the most representative site of the biogeographical province in
question. There has been a tendency for each country to nominate its
biosphere reserves with the result that it may appear that certain biogeo-

graphical provinces are now represented by too many sites. However,
this apparent duplication tends to mask the variety of habitats represented
by the smaller countries and such dense networks cover in fact a very
wide range of genetic diversity.
It should also be noted that the M AB biosphere reserve framework can
prove particularly useful when the planning of protected areas goes
beyond the national level, for example in establishing reserves along
migratory routes for birds, or for setting up a network of sites representative of the different soil and vegetation types of the Mediterranean region
(see Unesco, 1977).
Examination of the 209 biosphere reserves established in 55 countries
as of December 1981 reveals that the greater majority is made up of
national parks and strict nature reserves which were probably set up
originally to protect rare or unique landscapes or species (Goodier and
Jeffers, 1981)*. This is not a bad tendency as long as it is realized that—
as biosphere reserves — these areas must ensure the conservation of the
component ecosystems and also carry out the other biosphere reserve
functions. In this way, a protected area can meet a country's aims to
conserve its natural heritage while playing a vital role as a member of a
global conservation network: in other words, biosphere reserves and
national parks do not compete but are complementary, mutually enhanc*This article gives a detailed review and statistical analysis of 177 biosphere
reserves.
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means to shoulder our "evolutionary responsibility" (see Frankel, 1974).
On the other hand, it will be remembered that designation as a
biosphere reserve carries no international legal obligation on behalf of the
countries concerned; each individual country retains full sovereignty of
its biosphere reserves and has the moral responsibility to provide for their
long-term protection by establishing and enforcing its own legal framework. The optimum situation for long-term conservation is obviously to
procure the maximum enforced legal protection for as large an area as
possible. In practice, the difficulty lies in applying appropriate measures
when these two conditions are only partly fulfilled. Ensuring long-term
conservation then becomes a question of obtaining the support of the
people that rule over and live alongside the reserve and of managing it in a
way that it meets its conservation objective.

Figure 3: An example of development in aid of conservation. Here, at
La Michilia Biosphere Reserve in Mexico, it was essential to develop
dwindling agricultural and grazing practices in order to relieve human
pressure on the areas devoted to wildlife protection. The introduction of
new food sources has led to the establishment of local small-scale
industries which have significantly contributed to increasing living
standards. (Photo: Mexican National Polytechnical Institute)

ing concepts.
In only a number of cases has the biosphere reserve concept been used
to set up newly protected areas with representative ecosystems. Of course
in highly populated countries with very few remnant natural areas, it is
almost impossible to set up new reserves. But on the global scale there is
much room for improvement.
The world coverage of conservation areas is very patchy and large gaps
exist for tropical humid forests, boreal woodlands, warm arid lands and
coastal areas. In this respect, we would like to recall that IUCN, in
cooperation with Unesco-MAB, is currently undertaking a realm-byrealm study of the planning and management of protected areas and has
already published two reports, for the African and Neotropical realms
(IUCN, 1981 a & b). This work clearly indicates the "gaps" in the
coverage of biosphere reserves for each country and constitutes an
extremely useful tool for extending the biosphere reserve network in the
future.

T h e Quest for Long-Term Conservation
Although it would be unrealistic — and immodest — to imagine that
biosphere reserves will remain biosphere reserves forever, it is nevertheless very important to stress that every measure should be taken to ensure
their protection in the long term to enable them to serve as true reference
points for monitoring environmental and ecological changes over time
and, at the same time, to allow the natural evolutionary processes to
continue as much as possible. In this way, biosphere reserves constitute a
4
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People. As land becomes scarcer and scarcer, nature reserves are placed
under increasing pressure and become viewed as highly desirable enclaves, rich in potential resources. Obviously, their raison d'etre must be
understood and supported by both decision-makers and local people in
order that they can survive. First of all, it is necessary that those people
perceive that there is a real problem related to the current loss of animal
and plant species and that they understand the importance of long-term
protection of natural areas. Environmental education and training should
address these particular subjects. However, on the local level, it is
necessary that the people who live near or within the biosphere reserve
not only understand its objectives but also help in its protection by
actively participating in setting up and running the reserve. They should
also, if possible, benefit directly from the reserve, for example by
receiving some of the profits from tourism, by selling local produce and
handicrafts to visitors, by being able to obtain some meat from game
cropping of herbivores or by being helped to try out alternatives for
development. It is only when a biosphere reserve is integrated into its
region and constitutes a positive element in the local socio-economy that
it can really be ensured a future.
The core/buffer zonation was introduced to help integrate biosphere
reserves into their region, with the buffer acting as a real transition zone
between the intensive, non-ecological use outside and the strict protection required in the core. Ten years after, the core/buffer zonation seems
to have been widely accepted and has been adapted to meet different
ecological and cultural situations. This does not mean that it should be a
sine qua non of a biosphere reserve, for example it cannot apply to a small
island biosphere reserve or to certain ecosystem types such as matorral or
wetlands where controlled management is essential for their maintenance.
It has to be recognized that the active participation of the local people
in setting up and managing biosphere reserves is limited to a few cases,
probably because of the marginal, uninhibited nature of the reserve or
else the type of administrative decision-making structure that runs the
reserve. However, it may be true that some of the authorities responsible
for running biosphere reserves do not themselves fully understand the
concept and therefore how to manage them accordingly. And it is very
possible that many of the local people have not even heard of the term
biosphere reserve and what this designation implies. More information
and wider publicity, such as provided by the MAB Exhibit, seem to be
necessary.
Management. Management is another essential element to ensure
long-term conservation. Theoretically speaking, one could identify a
gradient of intensity of human "manipulation" required to maintain the
conservation objective of a given nature reserve, going from the vast
wilderness area of several million hectares, large enough to allow
auto-regulation of its component ecosystems, down to a patch of
Mediterranean forest or a small island which has been long modified by
man and requires almost 100 percent "artificial" maintenance through
culling of herbivores, controlled burning or control of top predators, etc.

Indeed, a relatively small, well-managed conservation area may be of
equal value for the conservation of representative ecosystems as a much
larger "ecologically robust" area, especially when considering that
large, untouched remnant areas are no longer available for some types of
ecosystems. Both can be recognized as valid biosphere reserves.
The existence of a gradient was reflected early in the operational phase
of the concept with a range from the large, remote sites highly suitable for
conservation, but with little research or active management, to smaller
areas with well-established research activities (di Castri and Loope,
1977). Today, there is still a slight bias towards the vast, minimum
management end of the scale. This is not bad in itself; however, it must
also be realized that at present, often the only way to obtain representativity of some ecosystems is by the conservation of smaller sites,
which should not be considered as too vulnerable as long as human
pressures are reduced and appropriate management measures are being
taken.
It is certain that the designation of "Unesco biosphere reserve" has
been used to strengthen the protection of an as yet unexploited natural
area. In the same way, it must be admitted that a few biosphere reserves
have been accepted not only for strictly scientific reasons but also to
stimulate further conservation efforts and to encourage managing the area
concerned in line with the biosphere reserve concept. It may appear that
there are conflicting tendencies in the application of the biosphere reserve
concept, but, as pointed out in the article by di Castri and Loope (1977), it
is necessary to keep a pragmatic, flexible approach in its implementation.
The biosphere reserve cluster, which originated to accommodate
situations where areas devoted to strict conservation, research, restoration, etc., are not contiguous, constitutes a practical example of such an
approach (see Johnson, Olson and Reichle, 1977).

Research—The Necessary Link Between Biosphere Reserves
and Conservation
The research projects undertaken up to now in biosphere reserves, that
have been reported to the MAB Secretariat (Unesco, 1981), are mainly of
a sectorial nature, for example in geomorphology, autecology, hydrology.
Very few are directed to providing a scientific basis for conserving the
protected ecosystem as a whole.
The research designed to advance conservation theory, such as the
theory of island biogeography (McArthur and Wilson, 1967; Diamond,
1978; Gilpin and Diamond, 1980.), is highly controversial and perhaps
limited in application (see for example Simberloff, 1981; Game, 1980).
This theory tends to indicate that conservation areas should be as large as
possible to maintain the maximum of species diversity and that there
exists for each species a certain minimal critical size below which the
species — usually starting with the top predators — cannot survive.
However, conservation areas do not act as true islands in a barren ocean
but interact with their surrounding region. Nobody would really disagree
that the larger the protected area the better, but several smaller reserves of
equal aggregate area will very likely cover a wider range of soil and
vegetation types and are extremely valuable for conserving the withinspecies variation, particularly for the wild relatives of crop plants
(Prescott-Allen and Prescott-Allen, 1981).
This is not the place to argue the merits of such and such a theory but
rather to encourage the use of biosphere reserves for experimentation and
basic research into how to conserve. Of course, there is a limit to the
number of new protected areas that could be set up as biosphere reserves
to test out theories of size, shape, etc. Indeed, to quote Frankel and
Saoule (1981): "By the turn of the century most options will be closed
regarding the design, size and organization of nature reserves." It is
therefore necessary to undertake research to provide a better understanding and improved management of the reserves that already exist, for
example by altering the reserve boundaries to make the whole correspond

to an entire ecological unit or by indicating the types of land use in the
zones peripheral or upstream to the reserve which are most compatible
with its vocation as a protected area.

A Word on Conservation Versus Development
It would be unrealistic to state that conservation and development need
not conflict. Examples of situations where development and conservation interests conflict exist the world round, a common case being the
construction of irrigation dams which jeopardize the future of a wetland
reserve of key importance to wildfowl. However, development can be
used as a powerful tool in favour of conservation simply by relieving the
pressure on natural areas for crops, pasture, building land, etc. For
example, intensive plantations of the often denigrated Pinus radiata
grow some 8 times faster than naturally occurring forest in Chile (Matte,
1971) and can thereby reduce pressure for fuel and timber. In the context
of biosphere reserves, basic and applied research within the reserve can
be extended to promote local rural development, and thus alleviate
human pressures on the reserve. The often cited Mapimi and La Michilia
biosphere reserves in Mexico are excellent illustrations of this process.
Here the modernisation of traditional agriculture and grazing practices
plus the introduction of new food sources have led to the establishment of
local, small-scale industries which have significantly contributed to
increasing living standards and in staunching the flow of rural depopulation (Halffter, 1980, 1981). However, there are few examples of this kind
and it is certain that the potential of biosphere reserves in helping to
promote rural development—particularly in developing countries—has
not been fully exploited. Nevertheless, we would like to reiterate that—
from the standpoint of the specific objectives of biosphere reserves —
such activities are more a means for achieving the goal of long-term
conservation than an objective per se.

Figure 4: The biosphere reserve network has helped to promote
international co-operation in scientific research and information exchange. Here, European conservation specialists visit the Changbai
Biosphere Reserve in the People's Republic of China. (Photo: J. Jeffers)
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Halffter, G. 1980. Biosphere reserves and national parks: complementary systems
of natural protection. Impact, 30(4): 269-277.
Halffter, G. 1981. The Mapimi biosphere reserve: local participation in conservaTen years after the programme was founded, it would appear that the
tion and development. Ambio, 10(2-3): 93-96.
biosphere reserve concept has been widely accepted and adopted
Hemstrom, M.A. and Franklin, J.F. (Technical Eds.). 1981. Successional rethroughout the world. The concept has certainly evolved from the early
search and environmental pollutant monitoring associated with biosphere reconceptual and theoretical stage and it seems necessary to keep it
serves. US Natural Committee for Man and the Biosphere. 271 pp.
flexible, in order to adapt to the changing world situation, without losing
IUCN, 1980. The World Conservation Strategy. IUCN.
sight of the main objective of in situ long-term conseivation. The IUCN, 1981. a. Conserving Africa's national heritage. IUCN. 271 pp.
approach seems to be sound, as is borne out by the convergence of ideas
IUCN, 1981. b. Conserving the natural heritage of Latin America and the
Caribbean. IUCN. 329 pp.
on the need for a network of "representative ecological areas" recogJohnson, C.W.; Olson, J. S. and Reichle, D.E. 1977. Management of experimennized by different sources, for example the planned ecological conservatal reserves and their relation with conservation reserves. Nature and Retion units for Brazil (Ministry of the Interior Special Environmental
sources, 13(1): 8-14.
Agency, Brazil, 1977; Wetterberg, Prance and Lovejoy, 1981).
Lusigi, W.J. 1981. New approaches to wildlife conservation in Kenya. Ambio,
Although the "operational" phase of the concept started only in 1976,
10(2-3): 87-92
the actions that have been taken for its implementation have proven that
Matte, V. 1971. Pinus Radiata Plantations in Chile, Present Situation and Future
the biosphere reserve does have an "ecological niche" as it complements
Possibilities. In: Duvignead, P. (ed) Productivity of Forest Ecosystems, Proand is not mutually exclusive of national conservation efforts (such as
ceedings Brussels Symposium, 1969, pp 217-223 (Ecology and Conservation
national parks, nature reserves, etc.) and other international networks of
4), UNESCO, Paris
protected areas (such as World Heritage Sites, "Ramsar sites," biogenetMcArthur, R.H. and Wilson, E.O. 1967. The theory of island biogeography.
ic reserves).
Princeton, New Jersey. Princeton University Press.
The biosphere reserve has been shown to be a very useful tool for
Ministry of the Interior Special Environmental Agency. Brazil, 1977. Program of
international cooperation: for example on the bilateral level (e.g. the
Ecological Stations. Brasilia. 39 pp.
USA/USSR environmental monitoring programme based on biosphere
Muir, C. 1981. Conservation sites. Nature, 290: 172-173.
reserves, see text above); and between developing and industrialized
Myers, N. 1975. The tourist as an agent for development and wildlife conservacountries (e.g. Mexico with France, USA, USSR). Furthermore, altion: the case of Kenya. Inter. Journal ofSoc. Econ., 2(1): 26-42.
though there are still many gaps, the foundations of a real international
Poore, M.E.D. 1981. Ecology and conservation: a practioner's view. New
network of protected areas do exist.
Phytologist (in press).
It is also true that although the biosphere reserve concept started
Prescott-Allen, R. and Prescott-Allen, C. 1981. In situ conservation of crop
originally under the aegis of Unesco's Man and Biosphere Programme,
genetic resources. IUCN.
other organizations, particularly I U C N , U N E P and FAO, have
Simberloff, D.S. 1981. Island biogeographical theory and the design of wildlife
"adopted" the concept and are working in close cooperation to extend
refuges. Ekologiya (in press).
and improve the existing network. The biosphere reserve was moreover
Sokolov, V. 1981. the biosphere reserve concept in the USSR. Ambio, 10(2-3):
duly recognized in the World Conservation Strategy.
97-101.
As regards prospectives, there appears to be three major areas on
Tucker, W. 1977. Environmentalism and the leisure class. Harpers Magazine,
which to concentrate future efforts related to conservation: first, for the
255: 49-80.
decision-makers, who must be convinced of the long-term necessity and
Udvardy, M.D.F. 1975. A classification of the biogeographical provinces of the
global responsibility of establishing and maintaining conservation areas;
world. IUCN Occasional paper No. 18. 49 pp.
second, for the "conservationists," that conservation must be backed by
Unesco, 1971. International Coordinating Council of the Programme on Man and
scientific research and sound management; third, for the authorities
the Biosphere. MAB report series No. 1. 65 pp.
responsible for conservation areas, that conservation is not possible
Unesco, 1974. Task force on: criteria and guidelines for the choice and establishwithout the understanding and support of the local people, and the
ment of biosphere reserves. MAB report series No. 22. 61 pp.
importance of environmental education in this respect.
Unesco, 1977. Workshop on biosphere reserves in the Mediterranean region:
development of a conceptual basis and a plan for the establishment of a regional
network. MAB report series No. 45. 62 pp.
References
Unesco, 1981. MAB Information System. Biosphere Reserves. Compilation 2.
313 pp.
Diamond, J. M. 1978. Critical areas for maintaining viable populations of species.
Unesco, 1982. Final report. Seventh session of the ICC of the programme on Man
In: The breakdown and restoration of ecosystems. Holdgate, M. W. and Woodand the Biosphere.
man, M.J. (Eds.). New York, Plenum Press, pp. 27-40.
Wetterberg. G.B.; Prance, G.T. and Lovejoy, T. 1981. Conservation progress in
di Castri, E and Loope, L. 1977. Biosphere reserves: theory and practice. Nature
Amazonia: a structural review. Parks, 6(2): 5-10.
and Resources, 13(1) 2-7.
Frankel, O.H. 1974. Genetic conservation: our evolutionary responsibility.
Genetics 78: 53-65.
Frankel, O.H. and Saoule, M.E. 1981. Conservation and evolution. Cambridge,
Francesco di Castri is Secretary of the International Coordinating
Cambridge University Press. 327 pp.
Council
of the Man and Biosphere (MAB) Programme and Director of
Franklin, J. E 1977. The biosphere reserve program in the United States. Science,
the Division of Ecological Sciences, Unesco, 7 Place de Fontenoy,
195: 262-267.
Franklin, J.F. and Krugman, S.L. (Coordinators). 1979. Selection, management Paris 75700, France.
and utilization of biosphere reserves. US Dept. Agriculture, Gen. Tech. Rep.
PNW-82. 308 pp.
Jane Robertson works on conservation activities in the Division of
Game, M. 1980. Best shape for nature reserves. Nature, 287: 630-632.
Ecological Sciences, Unesco.
Gilpin, M. E. and Diamond, J.M. 1980. Subdivision of nature reserves and the
maintenance of species diversity. Nature, 285:567-568.
Note: The authors alone are responsible for the views expressed in this
Goodier, R. and Jeffers, J.N. R. 1981. Biosphere reserves. Advances in App. Bio.
article, which do not necessarily reflect those of UNESCO.
6:279-317.

In Guise of a Conclusion
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Ecuador's Active
Conservation Program

Arturo Ponce Salazar and Richard M. HuberJr.

Ecuador has reason to be proud. Five years into a comprehensive national
park program, 12 outstanding wildland areas have been established as parks
or reserves by interministerial decree. Each area has a supervisor and park •
guards dedicated to carrying out the administration and protection.
Ecuador is a tropical country lying astride the Equator, from which its
name is derived, but geographically it is a miniature of South America.
Although it is one of the smallest countries on the continent, in the same
day one can travel up from the hot, steamy Amazon jungle, over the
mountainous uplift of the Andes, and down again to the flat sea level
extension of the Pacific coast. Snow capped active volcanoes rise from the
depths of the jungles and bleak Andean landscapes with fertile, temperate
valleys in turn broken by criss-cross paramos, or ridges of grasslands above
tree line.
With the exception of the Galapagos Islands, which were declared a
national Park in 1936 and Cotacachi-Cayapas National Reserve which
dates from 1968, Ecuador's wildland protection program began in 1975
when Cotopaxi National Park and Sangay Natural Reserve were established. In the following year "A Proposed Preliminary Strategy for the
Conservation of Outstanding Wildlife Areas of Ecuador" was published as

a component of the FAO Forestry Project (UNDP/FAO-ECU/71/527). A
park planning specialist, Allen Putney, directed the study in conjunction
with the Ecuadorean Department of National Parks and Wildlife, Quito,
Ecuador.
Phase I of the study was to inventory the outstanding natural areas that
still remained in a virgin or minimally altered state. In a country that was
witness to the extensive Incan domain, and suffered from the exploitive
land-use practices of the Spanish conquistadors as well as modern man, the
existing natural areas generally meant those lands which were unexploitable due to such limiting factors as steep slopes, harsh weather patterns and
inaccessibility.
Phase II was the study of alternatives. Four persons set out to investigate
management alternatives, make a general resource analysis, chart potential
use, and look into administrative factors.
Phase III was the elaboration of the strategy. It included a determination
of the intrinsic value of each area, taking into consideration the natural
resources, administrative restraints, and priorities for management. This
phase analyzed the values, potential uses, and management restraints
through the use of comparison tables. The final and most important stage

The massive Sangay
volcano (5230 in),
one of the most active,
rises in majestic contrast
to the subtropical rainforest
of the Ecuadorian
Amazon. On its borders
live the Shuar Indians.
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(IV) was the integration of the strategy into regional and national development plans.
The wildland areas were legally declared by the Interministerial Commission in agreement #0322, published in the Official Register #69 on
November 20, 1979. In this document the geographical coordinates of the
parks and reserves boundaries were specifically defined. Added to the
system in 1979 were Machalilla and Yasuni National Parks, El Cajas and
El Boliche National Recreation Areas, Cuyabeno Fauna Production
Reserve and Manglares Ecological Reserve. Sangay was upgraded to
national park status. Representative samples of these wildland areas are
discussed below to illustrate Ecuador's active conservation program.

The Wildland Areas
The Sangay National Park
The Sangay National Park has an area of 277,000 hectares and an
extension from the snow-capped peaks of Sangay, Altar and Tungurahua to
subtropical rainforests. It is considered to have one of the most complex
ecological compositions in the world. It received the highest resource
analysis rating of any park in Ecuador, meaning its natural regions,
terrestrial ecosystems, aquatic ecosystems, fisiographic formations, geology, history and unique characteristics are overall the most outstanding
(FAO, 1976).
Sangay National Park contains the active Sangay volcano which is
surrounded by the finest virgin paramos that remain in Ecuador, accessible
only to the most vigorous of Andean mountaineers. For this reason, the
Park may contain the only substantial populations of woolly mountain tapir
and spectacled bear in Ecuador, species listed in the IUCN1 Red Data
1

Book. The paramo systems, characteristic of the high Cordillera, make up
a third of the park area. The remainder is covered by cloud forest formation
along the eastern slopes and by basimontane and lowland subtropical
rainforests, which come under the influence of the tropical Amazonian
macroclimate. Forests are found up to 4,000 masl2 in the Sangay, a
phenomenon unique to areas in the vicinity of the Equator, and especially
notable in the Sangay due to its unaltered state.
Ten life zones (Holdridge Life Zone System) are represented, ranging
from alpine rain tundra to subtropical wet forest. Avifaunal diversity for
the park has been rated to between 400-500 species. Two short scientific
expeditions into the park have already led to a list of over 300 species,
and many ecosystems have yet to be investigated. (Robert Ridgely,
personal communication).
The most significant value of the park may well be its water resources.
Numerous rivulets form into immense river valleys which feed the
lowlands rivers Pastaza and Palora which feed into the Amazon system.
Even minimal destruction of the protective forests on the ultrasteep
slopes would result in extreme sedimentation in the rivers, landsliding,
and climatic changes. These changes would adversely affect the colonists and indigenous Indian tribes, living on the eastern border of the
park, who depend on the wildlife, fish, and stability and fertility of the
soils for their existence.
Management Programs
Sangay has received top priority attention. Due to international funding,
it is one of the few Ecuadorian wildland areas which has to this date an
alternative management study followed-up by a management plan. The
Sangay alternative management study was the initial step, to research the
optimum land-use for the area. Alternatives such as agriculture, forestry,
economic potential of minerals, and management as a wildland area were
reviewed after a study was made of the natural, social, cultural and
historic resources. The result of this multi-disciplinary alternative man-
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agement study was the 1975 establishment of the Sangay Natural
Reserve.
In the first months of 1980, WWF3/IUCN followed-up the alternative
management study by sponsoring the funding for the Sangay Management Plan (Schuerholz et al 1980). This comprehensive plan presented
the five year scope of work necessary to protect and manage the park. A
biophysical, socioeconomic, cultural and biological-ecological analysis
was presented as a foundation and justification for the different management programs. A concise zoning system was outlined, which placed 90
percent of the park in an intangible or primitive use zone, indicating the
importance of protection of the area. Nevertheless, an elaborate system
of public use, recreation, interpretation, education, tourism and public
relations was laid out. The environmental management program included investigation, resource management and a monitoring program.
A biological station is planned to encourage and facilitate scientific study.
In the operations program, techniques of protection, maintenance and
administration were illustrated. Administrative guardstations are to be
built for park guards and forestry experts to encourage environmental
education and protection programs. The integral development program
anticipates nature trails, visitor centers, camping spots with small overnight sleeping structures, and an intensive recreation area.
Human Problems
Even though the majority of the park is inaccessible, even on horseback,
all boundaries of the park are under great stress from squatters. Along the
subtropical border, colonists from the Sierra have formed cooperatives
accepted by the colonization agency (IERAC). Fortunately, IERAC has
knowledge of the park, and is taking a more favorable attitude towards
conservation. Still, the problem of spontaneous colonization is so local
that it will be difficult to control if a para-military or para-political group
of guards is not formed with power to protect the boundaries of the park.
Just as serious are the pressures put on the wildlife by the Shuar Indians
who hunt with blowguns and rifles. Being the original inhabitants of the
lowlands next to the park, they have lost the majority of their lands to
colonists who migrated from the Sierra. As a result, the indigenous tribes
look upon the Sangay Park as the last refuge of the large mammals which
they hunt for food. On more than one occasion, small groups of Shuar
Indians have been seen leaving the park with woolly mountain tapirs. In
areas outside the park, a hunting party may set out for three days and
return with only a few small birds, indicating the scarcity of wildlife.
On the western boundary of the park, or the area delineated as Paramo,
the indians who have been present in the area for hundreds of years utilize

the pajonal grasses for livestock production, frequently burning large
areas to freshen the grasses for their cattle and sheep. The management
plan addresses the problem of people who live next to the park boundaries, indicating that in some places a recreation area should be established which would allow the local people to practice their indigenous
and historic customs. Education programs would follow, increasing the
awareness of these people so that they would stop burning and work in
conjunction with the park service as volunteer guards.

Cajas National Recreation Area
The Cajas National Recreation Area is located in southern Ecuador, 18
kilometers west of Cuenca on the Western Cordillera of the Andes. The
area possesses exceptional quality for recreation in the form of trout
fishing in any of the 250 lakes, hiking, horseback riding on the paramo,
birdwatching and nature appreciation.
The environmental education program in the Cajas is well developed
and has been active for two years. In 1978-1979 over 1,000 students from
the Cuenca area high schools and universities were brought to one of the
two environmental education trails that are designated in the areas of
intensive recreational use. The first trail begins at the visitor and guard
center (4,000 masl, paramo) and goes around one of the more scenic.

'•'World Wildlife Fund
Overnight facilities in the Boliche Recreation Area.

Park rangers patrol the Sangay National Park, guarding the boundaries
from colonization, and explaining to the local people the importance of
wildlife areas.

Environmental education at 4200 meters in the Cajas National Recreation
Area. Topics include volcanic and glacial formation, Paramo, alpine
ecosystems, and humankind's effects.
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glacially-formed lakes. The trail exhibits various facets of the geology
(volcanic activity, origin, glaciation, erosion), ecology (lake and forest
succession, trout spawning areas, and mammal and duck habitats,
paramo- and climax forest), human effects (burning, overgrazing,
firewood gathering), outstanding flora and fauna (orchids, birds and
unusual plants), and cultural and historic sites (Inca roads, rest stations,
and temples). Afterwards, a representative from the National Park Department visits the educational institution and gives a series of talks on
national parks of the world and Ecuador, ecology, and environmental
deterioration.

Machalilla National Park
Machalilla, with an area of 55,000 ha, was designated a national park
because of the variety of land and marine forms that exist in the area in a
minimally altered state. Machalilla is representative of the Ecuadorian
Tropical Dry Forest Biotic Province.
The tropical climate affected by the two oceanic currents "El Nino"
and "El Humbolt" causes notable changes in the ecological makeup of
this area. "El Nino" is the warm current coming down from the north.
The Humbolt is the frigid water coming from the Antarctic up the coasts
of Chile and Peru. The currents meet and mix in the Machalilla area, and
then flow out to cause unique effects on the Galapagos Islands.
The area contains four distinct life zones or ecosystems: tropical
humid forest, tropical dry forest, very dry tropical forest, and the deciduous thorn forest. A unique characteristic of these ecosystems is the rapid
and dramatic changes that occur: Coastal beaches are very dry and the
inland mountains very wet. It is possible to pass through all four distinct
ecosystems in an automobile in less than 30 minutes.
Numerous cultural sites are presently being excavated by archeologists
who have uncovered valuable discoveries of the Machalilla (1800 to 1500
BC) and Mantena (500-1500 AD) cultures. Two sites, Salango and the
Island of Plata are considered extremely important in the anthropological
history of Ecuador. Pearl conch is found in great quantity, and this is
thought to have been the commercial money form of ancient times.
Human Problems and Control
Machalilla National Park, while one of the unique ecological areas of
Ecuador, suffers greatly from human pressures. Sixty percent of the local
population actively fishes, while the remainder exploits wood and carries
on agriculture.
Semi-wild animals roam everywhere in the park area, seemingly
without owners. Goats and mules are the primary problem. They are seen
climbing up on trees, nibbling off the sparce vegetation. These animals
are causing needless damage to the park, and must be either guarded by
their owners or eradicated, as is the present solution in the Galapagos
National Park.
Given the seriousness of the socio-economic problems in the
Machalilla Park, managers are attempting to limit the population to
certain sectors, removing these areas from the Park. The philosophical
question arises: Can we preserve forests that are economically viable to
exploit, especially when existing populations need the income? Alternate
sources of income must be offered to these people if the park is to remain
intact. The boundaries must be well organized to include only the most
outstanding or unique facets. Then, the people of the area must be taught,
in all levels, the importance of the cultural, historic, and natural resources.
The National Park Service of the United States had collaborated with the
staff of the park, helping in the elaboration of a planning document which
would guide development and establish protection, management, and
administrative programs. The World Wildlife Fund has donated generously to the protection of the park, giving funds for a control and
administrative station in Puerto Lopez, a truck, and equipment.
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The Reserves of the Amazon
Cuyabeno Fauna Production
The 380,000 ha Cuyabeno Fauna Production Reserve has the objective
of producing wildlife for economic benefits. The alternative uses include
hunting or photographic safaris, the breeding and harvesting of wildlife
populations for meat, skins, furs, live animals or other artifacts of value.
Much optimism is now being placed on the establishment of large areas
in the Amazon as production reserves as an alternative to felling the
forests for agriculture. Studies in process indicate the economic potential
of the Amazon for fauna production. While accurate statistics are not
available on how much wildlife per hectare tropical rainforest can
produce, prices of animals on a U. S. market can be estimated. A pair of
the scarlet macaws $2,000, one monkey $300, a pair of parrots $500, a
skin of a crocodile $300. With programs of conservation, species such as
these, now totally prohibited for exportation, can be brought back to
numbers large enough to allow their commercial exploitation.

Yasuni National Park
The 750,000 ha Yasuni National Park is an area representative of the
Ecuadorian Amazon. Yasuni includes portions of both the Southwest and
Solimoes-Amazonas phytogeographic regions and lies within an area
believed to have been a Pleistocene refuge for butterflies, forests, lizards
and birds (Wetterberg et al., 1981).
While this new park is being protected at the mouth of the river from
the penetration of colonization, a group of Woagrani (Aucas) has
penetrated into the park, and it is estimated that at least 20 are living in the
center sections. Although these indians have been influenced by contact
with oil prospectors, letting them remain in the park is being considered.
The fauna of the Ecuadorian Amazon contains populations of
crocodile, alligator, boas, ocelots, jaguars, peccary, tapir, capybara, deer,
innumerable fishes including dolphins in the Yasuni river, monkeys,
exotic birdlife and important areas for migratory birds. Nevertheless, to
maintain stable populations of the larger mammals, extensive areas of
uninhabited virgin rainforest must exist. Vreugdenhil (1968) estimates
that a jaguar needs an area of 10,000 ha so in a million hectares only 100
jaguars could be expected to to survive.
As the above examples illustrate, Ecuador is well on the way to
preserving her most outstanding ecological areas. Her wildlands programs makes a valuable contribution to conservation in Latin America.
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Lee Botts

Swamps Are Important
for People, Too

One of the changes in U.S. environmental policy in the 1970s was
development of a national consensus on saving swamps, bogs, marshes
and wet woodlands and prairies.
Collectively these places that have standing water at least part of the
year are now generally called wetlands although some of our forefathers
may have called them wastelands. Until recently, the general view,
backed by the policies of such agencies as the Department of Agriculture
and the Army Corps of Engineers, was that they ought to be filled in or
drained so that they could be put to "better" use. So they were, by the
millions of acres, usually with only birdwatchers and duck hunters and
sometimes botanists objecting, if anyone did.
Within the last few years, public opinion has come to back up the
general agreement of both land and water management agencies of
government that remaining wetlands are probably more useful for preventing floods, recharging groundwaters, and controlling pollution as
well as for living space and breeding grounds for fish and wildlife.
Though it is still not possible to prove that a swamp is more valuable as
a swamp in terms of dollars alone, during this same period much more

research on the functions and values of wetlands has yielded new ideas
about how to measure economic worth. What is interesting is that the
general acceptance of the idea that the nation could not afford to go on
destroying wetlands took hold without absolute proof, moneywise.
In the Great Lakes region the new appreciation for the value of
wetlands in their natural state was behind adoption of a Wetlands Policy
Plan by the Great Lakes Basin Commission at its final meeting in
August, 1981. The agreement by state and federal members of the
commission on the need to have such a policy is more important than the
formal action because it reflects the general concern about the long term
consequences of doing away with all wetlands.
Congress, several states in the region and some local governments had
already adopted wetland protection legislation. Since 1978 wetlands had
come up in every discussion of important regional issues and was on
every list when future activities or new elements of the comprehensive
regional water resource plan were being considered by the Great Lakes
Basin Commission. Now the commission itself has no future, since it
was abolished by the Reagan administration along with the other five

Providing a home for frogs
is not usually enough
reason alone to save a
wetland. This foe of
mosquitoes will benefit
from new ideas about
preserving wetlands to
safeguard water quality of
lakes and rivers. Photo:
Michigan Department of
Natural Resources
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river basin commissions set up to manage state and federal coordination
under the Water Resources Planning Act (PL 89-80) and the wetlands
debate has taken a new turn.
The present administration is challenging the protective view expressed by Congress in Section 404 of the Clean Water Act that was
reinforced by President Carter's 1978 Executive Order directing federal
agencies to look for other alternatives whenever an action threatened
wetlands. The Office of Management and Budget has directed the Corps
of Engineers to report on the cost of the 404 program and Vice President
George Bush's task force on regulatory reform has wetlands protection
on its list for change. It appears that there will be an attempt to reverse the
wetlands preservation policies on strictly economic grounds.
Until the U. S. Fish and Wildlife Service finishes the national inventory that has been underway for several years, no one can be sure how
many wetlands are left, and there is no record of how many there were
originally. In the Great Lakes watershed the best estimate is that about 6
million acreas (2,428,200 ha) of all types remain, with probably 40
percent having been lost. This includes flood plains along rivers that may
be dry except in spring or especially wet autumns and fresh meadows that
may be dry enough for pasture during the summer. Other wetlands that
have standing water all the time include the deep and shallow marshes
that stretch along the Great Lakes, especially embayments, and the
tributary rivers.
Bogs are usually inland in kettle holes left by the glaciers that also
created the Great Lakes in the first place. Unlike the predominantly
alkaline lakes in the region, bogs are acidic and provide a home for
pitcher plants, sundews and other typical bog vegetation. Woods with
wet feet are common, often bordered by shrub swamps that may surround
the fresh meadows that are the commonest Great Lakes wetland.
In the past, conversion of wetlands to cropland was the main reason for
their disappearance. Today, agricultural authorities say that almost all the
land that can be usefully drained is already under cultivation and besides,
farmers, too, now realize how valuable wetlands are. Even so, farmers
generally resist any restrictions on their right to alter wetlands as an
interference with private property rights.

Currently countrywide urban development is more prevalent as a
cause for vanishing wetlands, but it was always a major factor in the
Great Lakes because so many of the cities are built on shorelands.
Chicago, which was built in a swamp, has paid a high price for its
location. In the middle of the last century, all the streets in the center of
town had to be raised up out of the mud, with what had been the first floor
of many buildings becoming a kind of basement. Now the struggle is to
build and pay for one of the most controversial and certainly most
expensive public works projects ever, the multibillion-dollar deep tunnel
plan designed to save the Loop from flooding.
Still, all the while, the richness of the wetland resource could be
appreciated close to the city. Until a few months ago snowy egrets,
herons, and rare yellow-headed blackbirds could still be viewed from the
expressway along Lake Calumet that connects with Interstate 94 on the
far south side. Now the last stand of reeds and cattails that once stretched
for miles has been filled in for industrial development.
Other cities, including Duluth and Green Bay, still have extensive
marshes alongside harbors and factories and these have been cherished
by local birdwatchers. But the idea that wetlands are only good for people
for recreation is what changed. In the Great Lakes, the importance of
wetlands as stopping places for the vast flocks of waterfowl that pass
through in continental migration has always been valued. Nearby farmers suffer huge losses of grain, but the Horicon Marsh in Wisconsin is a
major tourist attraction when the Canada geese are on their way.
Furbearing mammals such as minks, muskrats and raccoons are still
important to the economy of Wisconsin, Minnesota and Michigan. So is
the sports fishing that depends in part on preservation of spawning
grounds for northern pike, perch, muskie and other fish.
Michigan is one of the states that has passed its own wetlands protection law in recent years and researchers in that state have been among the
leaders in trying to assign economic values. Dr. Eugene Jaworski and Dr.
C. Nicholas Raphael of Eastern Michigan University concluded that an
acre (0.4047 ha) of coastal wetlands can be worth $30.44 a year for furs,
$286.00 for sportsfishing and $138.00 for recreation.
Food for people comes from wetlands. More blueberries come from
Michigan and Wisconsin than from New Jersey. Cranberries are another
cultivated crop in soggy areas and wild rice is an important source of
income to Indians. But still other uses of wetlands have been getting more
attention, too.
One of the questions researchers are trying to answer is how important
are wetlands to keeping the Great Lakes clean. In soaking up water, every
kind of wetland traps sediment and the phosphorus and nitrogen made
available in this way account for some of the lushness of plant growth. It
is not possible at present to say exactly what runoff kept out of waterways
in bordering wetlands is worth, but it is generally agreed that it would not
be worth it to substitute sewage treatment plants.
Taking the idea of using wetlands as filters, some experimenting is
going on using peat bogs instead of conventional systems. Biologists tire
reluctant to advocate the controversial idea that wetlands be used to treat
sewage, that is, adding man's wastes in addition to what nature collects,
because so little is known about the long term consequences. However,
the city fathers of Houghton Lake, Michigan, are enthusiasts about this
use of wetlands, because of the nearly $400,000 (in 1977 dollars) they
believe their system will save for their small city over the next 20 years.
Another use of wetlands is flood mitigation, both by absorption of
water and by allowing room for flood waters to spread out without
damaging property. In the process, the marshes muffle waves, and
reducing erosion is thus another useful wetland function whose value is
hard to translate into dollars and cents. But if a 10-acre (4 ha) wetland can
store up to a million-and-a-half gallons of water with a 6-inch (15 cm) rise
in water level, as one study reported, then at least the price of concrete to
make
a reservoir that large could be calculated as money saved.
The wooded swamp is one of the commonest types of wetlands in the Great
Along the Clinton River in Michigan, the Watershed Council is
Lakes region of the USA. It is often bordered by shrubs that may in turn
working to inform local officials how a nonstructural approach, which
border a shallow pond. Photo: Great Lakes Basin Commission
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Millions of acres of
wetlands like this former
pond have been drained in
the Great Lakes region but
new appreciation of their
value for flood control as
well as fish and wildlife
habitat is reinforcing
protection policies. Photo:
Michigan Department of
Natural Resources
would include preservation of upstream wetlands, could do more to
prevent downstream pollution and floods at less cost than a very expensive channelization approach that the Corps of Engineers had previously
proposed. This river begins among forests and agricultural lands and
flows through many small towns before ending up in Lake St. Clair and
the Great Lakes system after passing through the urbanized Detroit
metropolitan area where flooding has been a chronic and expensive
problem.
While some researchers have concentrated on demonstrating the value
of wetlands for a single purpose such as water quality or flooding, Dr.

New York State, which has one of the strongest wetland protection
programs, acquired Deer Creek marsh and barrier dune on the eastern
shore of Lake Ontario in 1979. One of the functions of wetlands in the
Great Lakes that is difficult to translate into dollars and cents is help in
reducing shoreline erosion. Photo: New York Department of
Environmental Conservation

Donald Tilton of the Applied Environmental Research consulting firm
has tried to determine the value of wetlands in ecosystems. Clearly as
part of an ecosystem a wetland serves many functions that together
increase its value, but how much depends on the particular situation.
Some wetlands may be more valuable for wildlife than for wastewater
treatment, but the same wetland may also be useful for flood control.
There is no agreement on how to put an economic value on the place of
wetlands in natural ecosystems apart from man's use.
The recommendation in the Great Lakes Basin Commission's policy
plan that the value of wetlands to the Great Lakes ecosystem should be
recognized is consistent with the attention that is being given to management of the Great Lakes on an ecosystem basis. Currently scientists and
resource management agencies in both Canada and the United States are
struggling to determine how Great Lakes management could be carried
out in terms of the biological system rather than in terms of separate
problems, with the idea that the ecosystem approach also makes more
sense economically.
Thus preventing land runoff is important to save the region's soil
which is important to the nation's and the world's food supply but is also
necessary to keep the Great Lakes clean. In the Great Lakes it is
generally agreed that swamps and wet meadows are more efficient than
dikes in dealing with runoff problems as well as much more beautiful.
Being bountiful and beautiful did not ensure survival of wetlands in the
past. Neither, it appears, is the new understanding of their value for other
purposes enough to protect them if the decision is to be based only on
economics. The Wetlands Policy Plan adopted by the Great Lakes Basin
Commission of course has no regulatory force now that the Commission
no longer exists but its approval is recognition of the many values of
wetlands and should reinforce state as well as regional efforts to preserve
this resource, and to protect the Great Lakes ecosystem as a whole.

Lee Botts was Chairman of the multistate, multi-organization Great Lakes
BasinCommission, a regional planning agency in the USA. Mrs. Botts now
directs the Great Lakes Project at Northwestern University's Center for
Urban Affairs and Policy Research.
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Mark Blacksell

The Spirit and Purpose of
National Parks in Britain

Atfirstsight the US system of national parks and its counterpart across the
Altantic in Britain appear to have little more than a name in common. In the
United States there are well over 300 areas administered by the National
Park Service, covering some 300,000 km2, most of it in the public domain.
In Britain there are only 10 nationals parks, encompassing 13,618 km2 and
all but a tiny fraction of the land is in private hands. These differences of
scale and ownership should not, however, be allowed to disguise the fact
that in England and Wales (there are no national parks as such in Scotland)
the individual Park Authorities and the Countryside Commission, the
body that now coordinates their efforts nationally, have been struggling for
more than a generation to solve management problems that are only now
beginning to loom large in the United States.

Realizing a British Concept of National Parks
Given the very different cultural and historical background in the two
countries, it is hardly surprising that when interest in the idea of national
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parks began to develop in Britain during the 1930s, some 50 years after the
formal designation of Yellowstone, it should take a very different form
from the American ideal which provided the initial inspiration. In Britain
the land has been settled continuously for more than 5,000 years, so that the
present-day landscape is a complex amalgum of natural features and the
relics of past cultures and economies. Almost everywhere the vegetation
and soils have been radically altered by human activities and the purpose of
much of the management in national parks is to try and preserve the best of
what has gone before, rather than recreating the natural environment. The
keynote is continuity and gradual change, with man at the center of and
integral to the rural landscape. In the United States, on the other hand, the
cultural heritage is marked by sharp breaks and changes of direction.
Traditional national park policies have been geared toward preserving or
even recreating the natural landscape and man, far from being seen as
integral to the scene, tends to be regarded as an alien presence.
When a serious lobby in favor of creating national parks in Britain began
to emerge in the years between the two World Wars, its main purpose was to
try and prevent what was seen as a privileged minority of landowners and
developers from despoiling the traditional rural scene and barring access to
the countryside to the population at large. Urban areas were expanding
rapidly and suburbanization was taking over extensive tracts of countryside
in the immediate vicinity of most major cities. At the same time the
population was rapidly becoming more mobile and enjoying the luxury of
more leisure time. As a result people began to turn inevitably to the wide
open spaces of the countryside to satisfy their demand for recreation. All
too often, however, they found to their consternation that the land close to
the city centers was being built upon and that the more remote uplands were
off-limits, often only so as to preserve the hunting and shooting rights of the
land-owning elite.
Government response to the groundswell of public pressure for action
took the form primarily of increasingly stringent planning curbs over new
development and guarantees of public right of access to open country. A
system of national parks was seen as one possible option in helping to
achieve these ends and a number of studies were commissioned to examine
their viability in a British context. The most significant of these was by
John Dower, who reported in 1945 on possible locations for national parks
in England and Wales. The areas he suggested were distributed widely
throughout the two countries, encompassing what he saw as thefinesttracts
of scenery without regard for their economic potential. In addition he also
suggested the criteria that ought to be used in the planning and management
of national parks. In his opinion the two, equal guiding principles should be
the preservation of landscape and the promotion of informal recreation for
the general public.
The Government acted relatively swiftly on Dower's report and in 1949
the National Parks and Access to the Countryside Act went on the statute
book. It was an interesting combination of what had gone before, embodyPARKS VOLUME 6, NUMBER 4 JANUARY, FEBRUARY, MARCH 1982

Traditional cottages built of
cob—a mixture of dung,
mud and straw— roofed
with thatch in the village of
Dunsford in the Dartmoor
National Park.

ing Dower's philosophy about the purpose of national parks, as well as
land use planning measures for managing them. The Act also invested
control primarily in the hands of local politicians, arguing that the needs of
the people living and working in national parks demanded local accountability and control. However, in recognition of the national importance of
these areas, one-third of the management committees were to be appointed
by central government, rather than elected locally.
The next few years saw a flurry of designations, all ten of the present
national parks being created between 1951 and 1957. The choice of
locations was interesting; all were in upland Britain where agriculture was
marginal and the economy precarious — Peak District, Lake District,
Snowdonia, Dartmoor, Pembrokeshire Coast, North York Moors, Yorkshire Dales, Exmoor, Northumberland, and Brecon Beacons. None of
Dower's suggested lowland sites, such as the South Downs and the
Broads, were chosen, almost certainly because of the implacable opposition of the agricultural industry and other economic interests. Indeed the
widespread doubts that surrounded the introduction of national parks into
Britain should not be underrated. In Scotland, the Ramsay Committee,
with a similar brief to that of John Dower in England and Wales,
recommended that five national parks be established there, but fears about
the possible public ownership of land prevented any action being taken to
realize the proposals. There was also belief that the areas in question were
little different in terms of landscape quality from much of the rest of
Scotland and that by specifically designating them, other areas would
suffer. In England and Wales, too, the national park system has remained
unchanged, except for very minor adjustments to boundaries, since 1957.
Proposals for new designations, such as the Cambrian Mountains in Wales
and the Broads in eastern England, have met with fierce local opposition
and have subsequently been abandoned, although in the case of the Broads
a non-national park alternative was adopted in 1978. The new Wildlife and
Countryside Act creates a new category of areas equivalent to national
parks which gives the Broads special status, particularly for development
control. It is therefore extremely unlikely that there will ever be any
additions to the present system, barring a complete transformation in public
opinion and government policy, and the main concern must be to ensure a
viable management structure for what now exists.

Evolving an Appropriate System of Management
The most ineffective parts of the 1949 Act related to management. At that
time the main concern was to ensure that a system of national parks was
designated. Specific management proposals were vague and amounted to
little more than the general land use planning provisions that applied
throughout the country. Except in the Peak District and the Lake District,
the national parks were firmly embedded in the existing local government
structure and in many cases were little more than a line drawn on a map.
Certainly their 'national' status did not entitle them to any central government funds, either for land purchase or for management. As a result the first
two decades saw few effective developments; in particular no distinctive
style or philosophy of management emerged.
The lack of progress in actually managing the land within national parks
for the purpose for which they were designated was a cause of growing
concern throughout the 1960s and, after a series of detailed studies, a
completely new administrative system was introduced in 1974, as part of a
general reform of local government. The national parks remained firmly
under local control, with only a minority on the management committees
being appointed by central government, but for thefirsttime the bulk of the
cost of running them was to be paid for from the national exchequer. This
meant not only a change in where the money came from, but also a
significant increase in the amount available. In 1969-70 the total expenditure by National Park Authorities was £688,065 (about $1,376,130),
whereas by 1979-80 the figure had risen to £6,457,109 (about
$12,914,218), which even allowing for inflation was a very significant
increase. For the first time all the national parks were able to employ their
own specialist staffs and the central government required that each prepare
a mangement plan for the area under its control.
All these so-called National Park Plans have now been submitted and
approved by the Countryside Commission, acting on behalf of central
government, and they provide a blueprint for the future. In all of them the
main emphasis is on sustaining the original twin objectives of landscape
preservation and public recreation, but significantly it is also now generally
accepted that where the two come into conflict, landscape preservation
should always take precedence. It is also explicitly recognized that a
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healthy local rural economy is absolutely essential for maintaining the
quality of the national park landscapes. To isolate these areas or remove
them from the mainstream of economic activity would be self-defeating,
for an integral part of their attraction stems from the fact that they are
working landscapes, where people reside and earn their living. At the same
time, the charm that most people derive from these areas comes from the
relatively small scale of, for instance, agricultural activities and the

Eyam Edge in the Peak District National Park, with a dew pond and
animals grazing.

Ice-moulded hills at Moel
Eilio in the Snowdonia
National Park.
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leisurely pace of change. As a result a major management objective has to
be to persuade the people living in the national parks to accept suboptimal
practices, in economic terms, in exchange for the privilege of living and
working where they do. Extra weight is given to the National Park
Authorities' powers of persuasion by the fact that planning legislation can
force compliance where new building is concerned, and by the fact that the
two major industries in land use terms in national parks, agriculture and
forestry, depend on central government subsidies. Theoretically this means
that both farmers and foresters are subject to government financial pressure, but all too often interdepartmental rivalries stymie changes that are in
the best interests of the national parks. Indeed no amount of pressure,
whether it takes the form of legal provisions or financial inducements, can
substitute for cooperation based on a mutual understanding, and it is for this
reason that all the National Park Plans lay great store by wide consultation
with local interests. In every national park formal channels of communication have been established through regular meetings and, in addition, much
staff time is spent explaining and persuading suspicious local groups that
policies, which they perceive as damaging to their interests, may in fact not
only not harm them, but actually be of benefit.
This policy of persuasion and education has been much helped by a
combination of judicious land purchase by the National Park Authorities
and, more recently, by the introduction of management agreements,
where, for example, a farmer receives payment for allowing public
access over his land, or for not ploughing an area of open moorland. The
money is simply not available to manage anything but a small fraction of
the land in this way, nor is there any prospect of that situation changing.
The hope is that by showing the local population what can be done, more
people will come to see that their overall interests, in terms of increased
revenue from tourism and recreation, let alone their general quality of
life, may be served better by supporting the national park. Put in such
simple terms this may appear a vain and naively idealistic hope, but the
last few years have shown that people do respond. From a situation of
conflict and cynical disregard prior to 1974, all the ten nationals parks can
now point to areas of fruitful cooperation and without doubt there has
been a visible improvement in the quality of the landscape. Of course all
the conflicts have not been resolved and new tensions will arise in the
future, but at least a firm basis of trust and communication has been
established.

Conclusions: Possible Applications of the British Concept
The national park as it has now evolved in Britain is clearly far
removed from the magnificent tracts of primeval scenery that are owned
by the nation and preserved for all time in the United States. Even so
there are good grounds for believing that Britain's experiences in the past
few years may be of considerable value for future park planning in
America. It is now clear that outright land ownership by the state need not
be a prerequisite for establishing a national park. A great deal can be done
to preserve landscape with a few well-chosen legislative checks and
modest financial inducements and it would relieve the National Park
Service in the United States of an enormous burden if it did not always
have to face the prospect of purchase. Even more important, however, is
the fact that land purchase can actually destroy the very thing that gives
an area its vitality. The Park Service has already begun to bring manmodified landscapes under its protection, for instance to exemplify the
fast-disappearing life styles of native Americans, but there is an inevitable tendency for these to appear as little more than exhibits in a
museum. The recent British experience has demonstrated that it is
possible to develop a cooperative venture between a local population and
a National Park Authority and thereby to provide a living form of
protection. It is certainly an alternative and we would argue a preferable
one to creating an outdoor museum and, in a time of financial stringency,
it increases enormously the proportion of a nation's heritage that may be
preserved under the aegis of a system of national parks.
Dr. Mark Blacksell, a graduate of the University of Oxford, is now
Senior Lecturer in Geography at the University of Exeter, England. For
eight years from 1973 he served as a member of the Dartmoor National
Park Committee, appointed by the Department of the Environment.
Currently he is a member of the Executive Committee of the Council for
National Parks.
Coastal scenery in the Exmoor National Park.

PARK TECHNIQUES

Conservation of Photographic Collections
Photographic collections are resources of major
importance in the possession and care of personnel at many national parks, historic sites and
other protected areas. These collections include
historic documents and works of art as well as
irreplaceable records of natural and cultural assets or events. Early photos are a prime source
of reference. All have many uses in interpretation, information, record-keeping and other
park work.
Often these collections are unduplicated and

An l en iew with

"' '

Eugene ostmff

some of them are priceless. Unfortunately, all
of them are vulnerable to damage or attack from
many sources. These collections thus are a disappearing legacy unless they are given proper
care.
Because this subject is so important, the
editors of PARKS decided to solicit guidance
from one of the leading authorities on photographic conservation and restoration. The
following questions and answers record an
interview with Eugene Ostroff, Curator of Pho-

tography for the Smithsonian Institution in
Washington, D.C.
PARKS: Mr. Ostroff, a number of photo products are the subject of our concern. In the conduct of their business park people use color
slides and transparencies, for example, in audiovisual programs, displays and other work,
and often have larger color and black and white
photos on hand for reference, publications, display and other purposes. Are these photo types
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all vulnerable to the same damaging influences?
Ostroff: Indeed they are, but not equally. Color
materials, for example, are not permanent.
They are also far more sensitive to light. This is
because color systems use organic dyes which
are quickly damaged by ultraviolet radiation
and fade with time. Black and white photography uses silver, and this is affected far less. But
generally speaking, both are attacked by many
of the same damaging influences.
PARKS: What are these damaging influence?
Ostroff: When evaluating conservation procedures for photographs, one must consider all
factors that can affect their lifespan. No system
is better than its weakest link. We must understand a number of conditions and materials
which can affect the stability of photographs.
The principal ones are:
Atmospheric conditions such as temperature,
relative humidity and airborne pollutants.
Building materials such as solvents from paints,
adhesives and other surface finishes and even
the resin in wood, which is very active, chemically.
Lighting, that is, the effects of ultraviolet in
both natural and artificial light.
Containers—closets,
cabinets, shelves, drawers, and enclosures such as envelopes or folders
(Fig. 1).
Infestation — insects, microorganisms, molds
or fungi. (Fig. 2).
Papers and plastics used for enclosures or
mountings.
Mountings such as adhesives or matt boards.
Handling
damage
such as fingerprints,
smudges and soil or scratches. There are
others, but these are the principal ones.
PARKS: That's quite a list. What should one
watch out for in particular?
Ostroff: Everything. Unfortunately, many
people appear to think that once a film has been

Fig. I Damage to photo materials can take
many forms. This was caused by chemicals. It
occurred when a negative was stored in a poor
quality envelope. Chemicals from the adhesive
caused a band of stain to build up across the
negative. This damage shows as two white
bars across the contact print. Photo: Photo
Conservation Laboratory, Public Archives of
Canada
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exposed, developed, and prints made, nothing
more need be done. One finds prints and negatives, and slides too, crammed into envelopes,
shoeboxes, shopping bags, stored in dusty
drawers or unprotected shelves, hidden away in
closets, all without regard for temperature or
humidity. This kind of treatment is an open invitation to disaster—that is, to loss of the material.
PARKS: Obviously, we have a lot to cover.
Perhaps the easiest way to approach the subject
is to consider the various photo products and
how they are best protected in small quantities,
and then look at the larger problems such as air
conditioning. If you agree, let's look first at
color slides. What would you recommend as a
care program?
Ostroff: First of all, one must understand the

nature of slides. They are small transparencies
containing organic dyes. Usually they are
mounted in cardboard or metal frames, 11x11
cm overall, with a small rectangular opening
for the image (Fig. 3). They come from the
processor in a small box, usually, a box made of
cardboard or plastic. If several people in the
park are actively making pictures it isn't long
before there are several hundred slides on hand,
and this in itself can be a problem. So the initial
work is really organizational. Eliminate the
useless material. Simply throw them out. Then
keep the good slides together, in whatever order
they will best serve the park's needs.

Fig. 3 The standard 35 mm color slide. While
protected by its mounting enclosure, the small
transparency can be damaged by dirty
surroundings, improper handling, or light. A
slide can be ruined by fingerprints, dust or
scratches. Handle slides with great care,
touching only the mounting. Store in an
approved protective cover or box, in the dark.
Various protective mountings for individual
slides are available to provide greater
protection. Photo: Harriet Standish

Fig. 2 These photos illustrate insect damage.
Note how the material has been eaten away
along the left side of the photograph. A
close-up of the damaged area is shown above.
Photos: The Smithsonian Institution.

Fig. 4 Slides will be safe in polypropylene,
polyethylene or polyester plastic pockets.
Twenty slides can be kept on a page like this
and should be stored in acid-free boxes,
binders, or in filing cabinets. Beware of
products made of polyvinyl chloride materials
as they can emit a gas that is harmful to color
slides. If you have been using plastic slide
pages check them carefully. Discard any that
have shrunk, discolored, turned yellowish, or
sticky, or leave a mark on your slides. Buy
plastic supplies only from reputable dealers or
distributors who know their products.
Photo: Harriet Standish

PARKS: How should these slides be kept?
Ostroff: This depends a bit on how they are to
be used. If they are to be looked at periodically
one good way is to put them in polypropylene,
polyethylene or polyester plastic pages which
have a pocket for each slide, usually 20 to a
page (Fig. 4). These pages can be stored in ring
binders, which is a good system as they can be
consulted easily (Fig. 5). Or the pages can be
kept flat in special boxes made of acid-free
cardboard.
Another system, usually used for a great
many pages of slides, is to put them in metal
filing cabinets.
There are other storage systems, of course.
Small and large cabinets, for example, in which
slides can be stored vertically in separate slots
(Fig. 6).
All of these slide-keeping systems are good,
providing basic protection against physical
damage.
PARKS: How should 35 mm and large color
materials be stored?
Ostroff: This problem illustrates one of the
weak links in the photographic system. Since
color is very sensitive to chemicals and light,
these materials should be kept in acid-free enclosures, and stored in a cool, absolutely dark
place. The enclosures are available in uncoated
polyester folders or sleeves (Fig. 7), or highquality cellulose acetate sleeves or envelopes.
Envelopes of acid-free PermaLife paper also
are safe for storage of prints and negatives (Fig.
8). However, storage must be dry as well as
cool and dark. Relative humidity (RH) should

Fig. 7 Color photo materials are very sensitive
to chemicals and light. Keep them in acid-free
enclosures such as uncoated polyester folders
or sleeves. These enclosures are available in a
variety of shapes and sizes.

Fig. 8 Also good for storage of photos and
negatives are envelopes made of high-quality
PermaLife acid-free paper. These are available
in standard shapes and sizes.

Fig. 5 Three-ring binders accept plastic pages
such as shown in Figure 4. This makes a
simple, inexpensive system for safekeeping and
easy reference. Storage should be in a cool,
dark, relatively dry place that is free of dust
and dirt.

Fig. 6 Cabinet storage -in metal cabinets, of
course-is ideal for large collections. In this
particular cabinet each slide is held rigid and
upright in its own separate slot.

be around 40 percent, or less.
PARKS: In this kind of storage are both values,
that is temperature and humidity, of equal
value?
Ostroff: No, but they work in tandem. Control
of moisture is extremely important. You must
be certain about this. Get a good humidity
gauge, or use some method to test the amount of
moisture in the air. But temperature is very
important too. Lower temperatures can bring
dramatic improvement in the life of color materials. There is a "rule of thumb" that for every
drop of 30° F from room temperature we gain a
10-fold increase in the life of the material.
PARKS: You mentioned handling. What are
your recommendations for this problem?
Ostroff: For color slides always make duplicates for use in reference work. People will
often handle this material, and project it when
making selections for a showing, for publication and so on. Let them use inexpensive duplicates. The originals should be kept safe in
storage.
PARKS: You don't recommend projecting
originals?
Ostroff: I do not. In my opinion high quality
originals should never be projected. Use duplicates. The high-intensity light and prolonged or

repeated projection is damaging. You may not
be able to see the changes in the slide but they
do occur, and if the slide is valuable this risk
should not be taken.
PARKS: What are some factors affecting color
prints?
Ostroff: Daylight is a major enemy of color
materials. Ultraviolet radiation is the culprit.
Valuable color work, whether prints or transparencies, should never be displayed in sunlit
rooms, or rooms brightly lighted by artificial
sources. You can get special transparent plastic
covers that screen out the damaging ultraviolet.
These covers should not be in direct surface
contact with the photo, of course.
In an interior room where color photos are
displayed all light sources should be screened
against ultraviolet. Fluorescent tubes are not
recommended. They are an active source of this
radiation. Tungsten light sources are acceptable
but not at high intensities.
PARKS: How should color transparencies be
protected?
Ostroff: Transparencies are similar to slides but
usually are much larger. They should be stored
in acid-free enclosures, envelopes of special
100 percent rag acid-free papers or paper having
a pH value of 7 to 9.5, or in polyester or
cellulose acetate, and as with slides and negatives, stored in a dry, dark, cool box, cabinet or
filing enclosure.
PARKS: What about storage of larger black
and white prints? For example, duplicates of
certain standard pictures for which there is always a demand from media and other users?
Ostroff: Generally these copies have little or no
archival value. If the storage arrangement is
clean and dry and cool, chances are it will be
adequate. However, these prints are usually of
well-known, sometimes famous pictures. Their
negatives should be carefully protected in
acid-free envelopes of one of the substances I
mentioned earlier, and stored in a controlled
environment. If the prints are of high quality
you might want to interleaf them with lightweight tissue. Acid-free tissue, of course.
PARKS: Can you provide guidance on han-

Fig. 9 Never touch a negative or transparency
surface with bare fingers. Fingers and hands
have oils that can not easily be removed from a
film surface. If you must handle these
materials touch them by the edges only.
Photo: Harriet Standish
PARKS 19

Fig. 10 For work with negatives you should
wear lintless gloves. They will help protect the
negatives from fingerprints, dirt or other
damage.
dling? Are these rules to be followed?
Ostroff: A cardinal rule is not to touch the
negative or print surface. Fingers and hands
have oils that make damaging marks which
can't easily be removed. Never touch the surfaces of a negative. Touch them only by their
edges (Fig. 9). If one must spend some time
working with negatives wear white lintless
gloves (Fig. 10). You can get special gloves that
are thin and lintless at photo supply stores.
Hands must be clean and dry first, of course.
People often are very careless with certain
common substances found around offices.
Rubber cement is one. The solvent in this cement and other solvents such as benzine or
lighter fluid which often are used to thin the
cement or clean up after using it can be very
harmful to color work. So don't use rubber
cement. Better things are available. Linen
tapes, neutral pH starch pastes, dry adhesives
and so on. I don't recommend dry mounting,
incidentally. Photo corners are much better.
People also are very careless about marking
on the backs of photoprints. Don't do it, and
don't let your people do it either. About all that
can be tolerated is a marginal notation on the
reverse side in soft pencil. This means that
caption material should be on a separate sheet
—acid free if the paper is to be stored with the
photo for any length of time.
PARKS: I presume black and white negatives
should be handled for storage in the same way
as color materials?
Ostroff: Yes, very definitely. Black and white
does not use the vulnerable organic dyes found
in color but they are subject to damage from
chemicals and mishandling, and other factors,
and must be protected. The best program is to
use the same protection system for both color
and black and white.
PARKS: Getting back to storage for a minute,
what would you say about built-in storage
cabinets?
Ostroff: Wood is not good for photo materials.
It is potentially active, chemically. This certainly includes plywood and such common
products as particle board or pressed wood
sheet products often used in furniture and
cabinets, which contain binders and adhesives.
Incidentally, one should never use
groundwood products for mounting pictures.
These are common cardboards. Mounting
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boards and backing boards should be acid-free.
Very good museum quality boards are available
in various weights, sizes and colors.
PARKS: I presume metal storage cabinets are
the answer? Are these specially made or are any
ordinary cabinets okay?
Ostroff: If the metal cabinets or filing drawers
are sound, and if they have a baked enamel
surface, chances are they are alright for the
purpose.
PARKS: It would seem that a valuable photo
collection should be kept in an air-conditioned
room?
Ostroff: Clearly that would be best, but obviously it just isn't possible for more than a few
very well-endowed institutions to maintain optimum equipment. However, nearly any organization could, with care, maintain certain
standards for the safekeeping of photo materials. In their simplest expression, let us say that
these materials should be kept clean, cool and
dry. If you don't have a room which has a
filtered air supply and individually controlled
temperature and humidity, it may be possible to
install a simple room dehumidifier (Fig. 11).
For example, a small storage room could be
constructed in a cool basement or cellar and a
room dehumidifier used to hold the moisture in
the air at an acceptable level, never above 60
percent RH. You can get simple gauges to keep
tabs' on the relative humidity (Fig. 12).
PARKS: One occasionally reads that it is safe
to store photo materials in a household refrigerator. Is this true?
Ostroff: No. An ordinary refrigerator is too
moist. I would stay away from equipment of
that kind. It is fine for milk and butter but not for
photographic materials. There is an exception,
however, but I must draw this exception very

Fig. 11 A simple room dehumidifier such as
this one can hold the moisture in a storage
room down to an acceptable level. Moisture i
removed from the air and accumulated in a
container in the back of the machine. This
must be emptied periodically, or drained out
through a hose or pipe.
Photo: Harriet Standish

Fig. 12 A simple gauge such as this one can
be used to keep track of the relative humidity
in the room where your photo materials are
stored. Here the relative humidity should be
kept below 60 percent.
clearly: a refrigerator is okay if films or prints
are hermetically sealed in special packets that
have been pre-conditioned to a specific relative
humidity. Unopened unexposed film in factory
packages is pre-conditioned and sealed and this
material can be stored safely in a refrigerator or
freezer. Kodak markets special packages for
this kind of storage, packages made of a special
polyethelene-aluminum foil laminate. However, one trouble with freezer or refrigerator
storage is that you can't work with the stored
materials until they have been allowed to return
to room temperature—usually a period of several hours.
PARKS: We haven't touched on restoration. Is
this a topic we should look into?
Ostroff: Restoration is probably too complex
to try to cover in this discussion. The techniques are quite specialized and involve various
specific chemical formulations and processes.
Really, the best approach is to prevent damage
by providing a safe home for photo materials in
the first place. Unfortunately, the state of restoration art is not as advanced as we would like.
However, if any of your readers have problems
of this kind I would suggest they read up on the
matter in some of the excellent publications
available.
PARKS: Can you suggest these publications,
and other reference material on the whole subject of photographic conservation?
Ostroff: I will be glad to supply a brief list.
PARKS: In a few well-chosen words, how
would you summarize our discussion?
Ostroff: Keep all original photo materials —
color and black and white—clean, unhandled,
dry, dark and cool. Store them in individual
acid-free containers and keep them in an airconditioned environment—or as close to that as
you can get.
PARKS: Thank you very much, Mr. Ostroff.
The following publications are widely available and some are published in several languages. The makers of film and other photo
materials are excellent sources, particularly
those that serve world-wide markets.
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The Design and Siting
of a Standard
Birdwatching Hide
Location
Where possible, the hide should overlook a
'bird oasis,' for example, a pool or lagoon,
major feeding area, high-tide roost, woodland
ride, etc. Site inconspicuously as possible with
a concealed or screened approach. Best orientation is north-facing to avoid direct sunlight.
Capacity
Each viewing flap of 6 9 " (1750 mm) will ac-
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Eastman Kodak Company. Notes on Tropical Photography. Kodak Publication No. C-24.
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Pamphlet No. D-23.
Eastman Kodak Company. Storage and Care of
Kodak Color Materials. Kodak Pamphlet No.
E-30.
Dolloff, Francis W. and Perkinson, Roy L. How to
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Arts, Boston, 1977.
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commodate four bird watchers. The hide length
can be any multiple of this standard'module.' It
is advantageous to fix a narrow bench to the rear
wall in a busy hide which will permit waiting
bird watchers to sit and partially view over
shoulders.
Elevation above ground level
This depends on the location but it should be at
least the minimum of 3 0 " (760 mm) shown,
with steps or ramp to the door(s).
Entrance
Normally one door 30 to 33" (760-840 mm)
wide is sufficient, positioned in the rear or one
side; but two are recommended for a hide over

Royal Photographic Society, The Octagon, Milsom Street, Bath, Avon, BA1 1DN, U.K.
Archival Supplies, 1981. Light Impressions Corporation. Box 3012, Rochester, New York, USA
14614.

Photos for figures 7, 8 and 10 were furnished
through the courtesy of Light Impressions
Corporation, Rochester, New York, USA.
Eastman Kodak publications are available
from or can be ordered by Kodak dealers
throughout the world.

12 m long. A side door or one which is
'cloaked' prevents silhouetting to birds.
Materials
Use 'sawn timber' except for handrails, seats
and elbow-rests which should be finished
lumber.
Walls: Nailing frame 38 x 5 0 m m in
tanalised timber at 600mm centres.
Cladding: 19 x 150mm horizontal tanalised
feather-edged boarding with Cuprinol finish.
Roof: black corrugated Onduline sheets on
38 x 50mm rafters at 600mm centres. Alternatively, mineralised roof-felt on boarding which
may be thatched overall with bundles of reed.
Plastic guttering and downpipes as shown.
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Floor: 18 mm chipboard or 19 mm tonguedand-grooved floorboards. Ex-conveyer belt or
sizal matting can be laid to deaden feet noise.
Viewing slot: glass, if fitted, should be inclined vertically to avoid rainwater drip. Condensation can be prevented by drilling holes to
outside above frame at 150mm intervals.
'Sleeping wardens' are angled plywood
boards running the length of the hide on which
are mounted pictures of birds to be seen and
other information—repeated for each viewing
flap.
Base platform
100 x 100 mm tanalised corner and intermediate
posts with 100 x 7 5 mm bearers to support
floor-joists. In soft ground a 50 gallon oil drum
may be sunk beneath each post and filled with
concrete to 9" (225 mm) in depth. Once the
post is positioned fill the drum to ground level
with concrete.
Wheelchair Access
The 69" (1750 mm) viewing-flap will accommodate two standard wheelchairs if the bench is
made removable. The flap furthest from the
door is best used to avoid a wheelchair projecting into the 'corridor' (unless the hide is made
wider, say 2000mm). Where practicable the
front panel should be adapted with the knees
projection (shown) so that a disabled watcher
can get nearer to the viewing slot. The height
shown is 'average'; but as eye-levels vary and
are static for each wheelchair-user, so ideally
the flaps should be placed at alternative heights
above and below the average in a special 'disabled' hide, or the flap(s) be made adjustable.
Ramp to door ideally 1:20, maximum 1:12, with
firm material. Avoid door threshold if possible.
Note carefully: People with a walking disability may have different requirements.
Further advice is available from: Reserves
Department, Royal Society for the Protection
of Birds, The Lodge, Sandy, Bedfordshire,
SG19 2DL.UK.

Timber Piling Causeway
This is an old and attractive method of traversing very soft, wet ground, but it is not a method
that will cope with fast-flowing water.
Round posts, varying in diameter from 50 to
250 mm, should be driven into the soft ground
as far as practicable (750 to 1000 mm) and sawn
flush to the required level as the job proceeds.
Minor adjustments to level can be achieved on
completion with a sledge hammer and a heavy
timber batten.
While the finished causeway is unobtrusive
as well as attractive, it has several drawbacks. It
is labor intensive to construct, which could be a
problem. Also it can become dangerously slippery, especially in moist forest situations where
foot traffic is light and algae thrives. The slipperiness can be ameliorated by packing coarse
gravel infill into the interstices between the
piles.
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Adapted from Information Sheet 6.3, Battleby
Display Centre, Countryside Commission for
Scotland, Redgorton, Perth.

IUCN commission on
National Parks and
Protected Areas

Program Announced for
World Parks Congress
The World National Parks Congress, to be held
in Bali, Indonesia, from 11 to 22 October 1982,
will examine the expanding role of national
parks and other protected areas in the process of
social and economic development, and produce
guidance for future management.
The Congress is sponsored by IUCN and the
Government of Indonesia. Co-sponsors are
UNEP, UNESCO, FAO, Parks Canada and
the US National Park Service.
Two earlier world conferences have been
held: in Seattle in 1962, and in Yellowstone/
Grand Teton National Parks in 1972. This
year's meeting evolved as a congress to reflect
the increased professional role of those involved in the management of protected areas.
Opening ceremonies, keynote addresses and
a presentation on Bali will be followed by a session on world coverage of protected areas. A
revised map of terrestrial biogeographic
provinces plus the first world-scale map of
marine biogeographic provinces, will be presented; superimposed on this map will be the
locations of all areas on the UN List of National
Parks and Other Protected Areas. The new
IUCN system for monitoring protected areas
will be explained and demonstrated.
The geographical overview will be followed
by a session on "Major Issues of the Future,"
briefly outlining the central concerns protected
area managers are likely to face in the coming
years: maintaining the genetic diversity of species, maintaining essential ecological processes, sustaining conservation institutions, encouraging protected areas in regional planning,
and promoting public understanding of the
functions of protected areas.
Most of the program of the first week will be
devoted to realm-by-realm presentations of the
evolving role of protected areas. Each of the
eight biogeographic realms (Palaearctic, Afrotropical, Indomalayan, Oceanian, Australian,
Antarctic, Neotropical, and Nearctic) will be
introduced by a keynote address summarizing
the current status of protected areas in the realm. The major issues will be presented as case
studies of specific matters which may have
broad implications. Each session will be
climaxed by a paper on future directions. These
will be presented by major personalities from
the realms involved, and the speakers will be
encouraged to look ahead and speculate on
what protected areas may be like in the 21st
century, and what should be done today to ensure an appropriate role for them in the future.
The first week of the conference will end
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with a session entitled "New Directions in
Management." Here key individuals from outside the profession will provide their perspectives on the future of protected areas, giving a
somewhat different view of the major issues
discussed on the first day.
Since the first week's program will be woven
around biogeographic realms, the second week
will offer an opportunity to draw the threads together in new patterns. Concurrent workshops
will address three basic topics: (1) Managing
protected areas in the tropics, (2) Managing
coastal and marine protected areas, and (3)
Training personnel for protected areas. Each of
the workshops will last three days. Each will
result in a book for the benefit of the protected
area manager; each book will develop a body of
management principles with specific examples
of how the principles are applied and adapted in
different parts of the world.
Following the workshops a day will be devoted to the subject of increased international
support for protected area managers. Included
will be cooperation between government and
the private sector, the shared interests of development banks and protected area managers,
and raising funds for protected areas. The involvement of the United Nations in protected
area matters will be given particular attention,
including Biosphere Reserves, FAO field projects and the World Heritage Convention managed by UNESCO.
The concluding session will summarize the
congress and attempt to capsualize in a succinct
document, to be known as The Bali Declaration, conclusions about the future of parks and
protected areas for the world at large. It is expected this Declaration would be widely distributed.
While we all expect the Congress to be an
exciting event, the important point is the results, not the meeting. The publications coming
out of the Congress will be designed to give
managers of protected areas some of the tools
they need to deal with the critical issues of the
coming decade, and the Bali Declaration will
provide a simple, straightforward means for
getting our message to the public. But the major
expectation is that the Bali Congress will stimulate and strengthen professionalism among area
managers and their organizations so that the
critically important functions of protected areas
can and will be met in the future.
The Congress will be held at the Bali Beach
Hotel near Denpasar, in Bali. It is expected
about 400 park and protected area managers,
government executives and other experts will
attend by invitation.
For more information contact the Executive
Officer of the Commission on National Parks

and Protected Areas (CNPPA), IUCN, Avenue du Mont-Blanc, 1196 Gland, Switzerland.
—Jeffrey A. McNeely

Parks Valor Award to
Honor Fred M. Packard
The International Parks Valor Award which is
given periodically to park personnel in recognition of an act of merit is being renamed the Fred
M. Packard International Parks Merit Award.
This is to honor Fred M. Packard, a long-time
CNPPA member from the United States who
died December 5, 1981.
The Commission Chairman, Dr. Kenton
Miller, also announced that gifts of money as
memorials to Mr. Packard will be accepted for
the trust fund which was established to finance
the award.
Mr. Packard, a Member of Honor of IUCN,
was identified with the Commission from its
earliest beginnings at Delphi, Greece, in 1958.
He was its secretary for many years, and had an
important personal role in virtually all initiatives of the Commission, including preparation of the first UN List of National Parks and
Equivalent Reserves, and in arranging the first
and second world conferences on national
parks, in 1962 and 1972 respectively. One of his
most recent initiatives was as principal advocate of the merit award. He led the effort to raise
money for the award, to design and make the
medal, and work out details of its management.
Mr. Packard died after a heart attack early
December 5 at his home in Fairfax, Virginia.
He had retired from the U.S. National Park
Service in 1978, but had remained active in
CNPPA affairs since that date.

CNPPA Meets in
New Zealand
The CNPPA held its 19th Working Session in
Christchurch, New Zealand just prior to the
IUCN General Assembly (12-23 October
1981). The Session was devoted to a general
policy review of the Commission's work and
further development of the 1982 World National Parks Congress. Also on the agenda was
the reconstitution of the Commission membership and presentations on the protected areas of
the Antarctic and Oceanian Realms.
One of the high points included the presentation of the first products from IUCN's Protected Areas Data Unit (PADU). These included the Directory of Protected Areas of the
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Neotropical Realm, the Directory of Protected
Areas of the Australian Realm, and the draft
1982 United Nations List of National Parks and
Protected Areas.
The' first draft of a worldwide map of the
biophysical provinces of the seas, parallel to the
IUCN system of biogeographical provinces on
land, was also presented at the meeting. The
map will be further revised for presentation at
the World National Parks Congress next
October.
Working groups established at the session
provided advice to the Commission on protected areas legislation, effective management,
the World Heritage Convention, revisions of
CNPPA policy papers, and the 1982-1984
programme.
The working session received reports on the
protected area system of New Zealand by Paul
Dingwall and on the current status of protected
areas in Oceania, by Arthur Dahl. All of the
documents presented at the session will be published in the proceedings entitled Conserving
the Natural Heritage ofOcenia and the Antarctic. Publication is anticipated in early Spring of
1982.
—Jeff McNeety, IUCN Bulletin
October, November, December 1981

BOOKS
AND
NOTICES
New Zealand Atlas of Coastal Resources.
1981. Edited by Philip Tortell, Commission for
the Environment. New Zealand Government
Printing Office, Wellington. 60 pages
(594mm x 420 mm), 16 full-page maps in
color, gazetteer, 18 diagrams. Storage cylinder
included. NZ$29.50.
This fine Atlas, the first of its kind, is a comprehensive collection of all the available information on coastal resources and their use in
New Zealand. It will be of interest to all those
who use the coast to work and play, and of particular value to students, teachers, engineers,
planners, scientists, and many others.
Using a series of symbols, the maps indicate
the type of coastline and its sensitivity to oil
pollution, coastal currents and tidal ranges;
coastal townships and road access; reserves on
land and in the sea; major ports and tonnages;
location and value of activities such as mining,
surfing, sailing, big game fishing, diving, angling; commercial mineral sites, both worked
and potential; seaweed resources; commercial
fishing and marine farming activity including
fish and shellfish species as well as method of
fishing; bird colonies and reserve or protection
24
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Valor Awards for 1981
Go to 21 Africans
During the Technical Session of the Commission on National Parks and Protected Areas,
chairman Dr. Kenton Miller announced the recipients of the 1981 International Parks Valor
Award.
The first was presented posthumously to the
more than 20 rangers who lost their lives in defense of Virunga National Park in Zaire during
the turbulent years 1960 and 1967. The dedicated rangers repelled armed poachers and
various military forces with spears and
machetes. The citation to the rangers reads:
" Over 20 rangers gave their lives in the defense
of Virunga National Park. Their valour in this
critical period ensured the survival of a World
Heritage Site for all humanity." The CNPPA
plans to make a cash award to support the education of the children of the staff of Virunga
National Park.
The second Valor Award went to Mr. Joseph
Kioko of the Kenya National Parks Department
for showing exceptional moral valor in developing a new national park. Kioko was posted as

status; marine mammal colonies. Taking into
account all these resources and the amount of
use they are put to, the Atlas also indicates (on a
scale of three) comparative value of the sea
area.
The text was compiled from the contributions of 27 authors, all leading authorities in
their field.
Guidelines and Techniques for Environmental Interpretation. 1981. Klaus Berkmiiller. Illustrations by Tongchai Savasdisara. Published
with the support of the Netherlands Foundation
for International Nature Protection (The Van
Tienhoven Foundation) and with the cooperation of the IUCN Commission on Education.
"This handbook was written for people working in protected areas and who have the opportunity to do something in the way of environmental education. The material is based on experience with relevant projects in Thailand and
Nepal, and it is therefore thought to be particularly suitable for conditions in Third World
countries." — Klaus Berkmiiller
In 100 pages the author offers sound, downto-earth practical advice in a wide variety of
topics ranging from the theory and objectives of
interpretation through fund raising. The majority of the book is basic how-to-do-it information on interpretive trails, signs, and exhibits,
all stressing the homemade low budget
approach.
Would-be interpreters in places offering professional design and production services would
do well to use them rather than going the
homemade route, but the intended audience, far
from these services, should find this handbook
extremely helpful — even those without bam-

Warden to convert Amboseli Game Reserve
into a National park. This task involved intricate negotiations with the local County Council, the World Bank, the New York Zoological
Society, Masai elders, Ministries of Tourism,
Agriculture, and Water Development, and
other organizations. Particularly sensitive were
negotiations with local Masai, who were not
convinced of the value of a national park.
Kioko solved the problem by convening a
Masai Wildlife Committee which supported the
location of park headquarters at a site that made
it also useful as a community center for native
groups.
For his outstanding foresight in realizing the
potential of an integrated approach to parks
management, Kioko will receive a cash award,
a medal and a certificate.
Nominations are now open for the 1982
award, now the Fred M. Packard International
Parks Merit Award, which will presented at the
World National Parks Congress in Indonesia in
October, 1982.
—Jeff McNeely

boo for roof construction or elephants for moving signs.
For information and/or orders write to: Klaus
Berkmiiller, % Behavior and Environment
Program, The University of Michigan, School
of Natural Resources, Samuel Trask Dana
Building, Ann Arbor, Michigan 48109,
U.S.A.
— Marc Sagan

Monsaldale in the Peak District National Park illustrates a fairly common practice in British national parks: farmland being used for informal
recreation. Photo: Mark Blacksell

Back cover: The lushes of this boggy marsh in the Indiana Dunes National Lakeshore, part of the diversity of habitat and waterfowl around the
south end of Lake Michigan in the USA. Long Lake is an interdunal pond created as part of the Great Lakes system when the last glacier retreated
about 10,000 years ago. Photo: Indiana Dunes National Lakeshore.
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