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CONSERVING MOUNTAIN BIODIVERSITY IN PROTECTED AREAS
Lawrence S. Hamilton
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ha, 37 percent of the total area, and many mountain
ranges are unrepresented, e.g. the Atlas Mountains,
Papua New Guinea, mountains of Myanmar. Moreover
far too many of them protect mainly the high summits
rather than the entire slopes; they are like islands in a
sea of altered landscape; they are unconnected to the
next protected area in the same mountain range; and
they are far too small to protect the full suite of
biodiversity. Most were selected as national parks or
national monuments to give protection to particularly
scenic or geologically unusual peaks, of appeal to
visitors, and not on the basis of conserving
biodiversity. To conserve biodiversity we need to base
our selection and design on different criteria. The
global network of MtPAs is in need of additions and
redesign in order to achieve the goals of the
Convention on Biological Diversity.

any scientists have made a strong case for the
high biological diversity in mountain areas,
particularly on their humid slopes (Barthlott et al.1997,
Hamilton 1992, Mares 1992, Myers 1990 and others).
This seems particularly to be true for my favorite
ecosystems, the tropical montane cloud forests
(Wuethrich 1993, Long 1995, Leo 1995 and others).
Moreover, the high levels of endemism in mountains
have been well documented. This presentation will
focus on how this biodiversity wealth can best be
conserved in mountain areas in view of the changes in
mountain use, natural catastrophes that characterize
mountains, and the impact of exogenous threats such as
climate change and air pollution. To me there are three
principal answers:
1. have a representative and adequate system of
mountain protected areas (both public and private),
particularly of IUCN Categories I, II, III and IV1;
2. obtain land use management regimes principally in
agriculture and forestry that are nature
(biodiversity)- friendly (these could be equivalent
to IUCN Categories V and VI);
3. reduce the anthropogenic adverse air quality and
climate change impacts by getting at the causes of
these changes. I shall briefly discuss only items 1
and 2.

QUESTION
WHERE
HOW BIG?
HOW MANY?
Trade offs?
Size vs. No.
(SLOSS)
How close
How connected?

Mountain Protected Areas
Even using strict criteria as to what constitutes a
mountain protected area (MtPA), in terms of a
definition of a mountain and a minimum size, there are
at least 473 sites totaling 264 million ha of IUCN
Categories I-IV scattered in 63 countries of the world
(Thorsell 1997). This inventory, compiled by the
World Conservation Monitoring Centre included only
those larger than 10,000 ha and with a minimum
relative relief of 1500 m. In addition there are a few
private MtPAs (such as the 263,000 ha area extending
across Chile which will become Pumalin Park) and
many famous mountain protected areas (such as the
Cairngorms in Scotland) which do not meet the 1500 m
criterion.
The substantial number of these, and the total
considerable size are no grounds for complacency.
One single unit, Greenland National Park, is 97 million

Shape?

Figure 1. Guidelines for the Selection and Design of Protected Areas

Noss (1983, 1987, 1991) has laid out an approach and
guidelines for maintaining biodiversity in a regional
landscape based on the science of conservation
biology. He suggests that there are four fundamental
objectives to maintain the native biodiversity of a
region in perpetuity:
- Represent all ecosystem types and successional
stages across their natural range;
- Secure viable populations of all native species in
their natural patterns of abundance and distribution;
- Maintain ecological and evolutionary processes, such
as disturbance, nutrient and water cycling, and
predation; and
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other valuable roles in protecting scenic beauty, water
supplies, natural monuments, or provide opportunities
for education or nature-based tourism.
The concept of having conservation buffer zones or
transition areas around the protected cores is also
critical. This is well expressed in the idealized design
of an UNESCO Biosphere Reserve. In these transition
areas more nature-friendly human uses can extend the
viability of the protected core for many species. The
shape of a protected area is also important, for
minimizing perimeter. And, if the protected areas are
small and isolated, their geographic distribution in the
landscape matrix is a factor. Some of these size, shape,
and distribution criteria are shown in Figure 1 from
Diamond (1975).
Finally comes one of the most important criteria for
MtPAs, connectivity. Connecting fragmented "islands"
is of paramount importance to maintain pathways for
species migration and gene flow. These are especially
needed to accommodate climate change:
- connectivity altitudinally up and down mountains, for
seasonal migration and for longer term shifts in species
and communities to higher elevations;
- connectivity along the ranges, longitudinally to
permit poleward shifts in response to temperature
change (e.g. the Andes or the Appenines) and
latitudinally for response to changing precipitation
patterns (e.g. the Himalayas).

- Ensure that the biological diversity of each region can
respond naturally to short-term and long-term change.
No single strategy alone can achieve all of these goals
everywhere, and in some countries or regions all of
these goals may not be possible. The need however, is
to move toward them as best and as rapidly as we can.
The science of conservation biology has given the basis
for the selection and design of protected areas in order
to conserve species and genetic flows that keep
populations viable. The testing of the theories of island
biogeography have shown for instance, the relationship
between the size of an island, its distance from the
nearest source of replenishment, and the rate at which
species are lost from the island (MacArthur and Wilson
1967; Diamond 1975). It has become evident that
nature protection areas surrounded by an "unfriendly"
landscape from which recruitment (species migration
and gene flow) cannot occur, are indeed similar to
islands. In essence the smaller the "island" the more
rapid and greater is species loss; i.e.the larger the
better. Moreover, if the ecosystem contains lowdensity, wide-ranging species (such as wolves, bears
and mountain lions), protected areas need to be very
large in order to maintain minimally viable populations
of these species. And these species are essential to the
health of the whole system, --umbrella species that can
carry with them a large spectrum of the other
biodiversity of the area. If we conserve the habitat for
these generally large carnivores, we include most of the
area's other species of plants and animals, and in a
healthier state. Data on size of area to maintain viable
populations of montane large carnivores are largely
lacking, but some figures from lowland Africa point in
the general direction. Conserved habitats to maintain a
viable population (at least 500 individuals) of lion may
have to be on the order of 6,250 km², and for the
endangered wild dog may be 100,000 km² (Newmark
1992). Many, if not most of our formally protected
areas are too small to fulfill the function of maintaining
all of the native biodiversity of an area. Small areas are
more susceptible to massive invasion by aggressive
alien species due to the large perimeter to aea ratio.
They are also more vulnerable to being eliminated or
irreparably damaged by natural or human caused
disturbance.
Mountain areas will be especially
impacted by upward shifts in altitudinal habitat belts in
a global warming scenario, and small sky islands will
fare badly, as highest elevation species will have no
place to go. Alpine vegetation and associated wildlife
on summits (e.g. Australian Alps) are already in
trouble from diminished snow cover (Green 1998).
What then of the small protected areas, do they not
have value? They may certainly play an important role
in biodiversity conservation for plants. Moreover due
to past history of landscape alteration these wideranging, low-density animal species may have been
extirpated and the job is to maintain other "keystone"
species of more limited range, or to simply slow the
rate of species loss, and here "small" protected areas
have a role to play in biodiversity conservation. The
point is that they need to be as large as is possible.
Moreover these small areas, even 200 ha, may play

Figure 2. Yellowstone to Yukon Conservation Initiative

The achieving of mountain conservation corridors of
linked areas to protect biological diversity (and provide
many other ecosystem services at the same time) is not
easy. Except in quite remote, unpopulated mountains
and ranges the opportunity to establish such large areas
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of protection (Categories I-IV) has passed. The
recently declared Kamchatka Volcanoes World
Heritage area perhaps represented one of the last
opportunities, or Antarctica which is now essentially
protected by treaty. Mainly the task will be to connect
formal MtPAs by "nature-friendly" corridors of humanaltered and human-used landscapes. One might call
these "Stewardship lands". For a connection between
two or more protected core areas to function effectively
it cannot be too narrow, since other conservation
biology studies have shown the several disadvantages
of such narrow links (Simberloff and Cox 1987).
Consequently, it is desirable to make these connections
as wide as possible so that the idea of a narrow
corridor, such as a hallway, needs to be dispelled.
These intervening lands will have to be large
conservation landscapes. Miller (1996) calls them
"bioregional management areas".

Nature Parks (especially in Europe) are classified as
Protected Landscapes in the IUCN system. Even many
National parks, e.g. Cevennes (France) or Hohe Tauern
(Austria) are classified as Category V, because though
they have core areas of strictly protected lands owned
by the state, much of the land is privately owned but
used with certain restrictions. If done well, such lands,
even privately owned, should be managed in
sustainable "nature-friendly" fashion that conserves
biological diversity (e.g. no hunting of certain species,
restrictions on pesticides etc.). Brown and Mitchell
(1998) presented a good discussion of the myriad
aspects of incentives, policies, philosophies,
requirements for success, and some case examples
from around the world for these Stewardship Lands.
While Europe has substantial experience and success
with stewardship, it has been slower to develop
elsewhere, but it is an urgent need if biodiversity is to
be conserved. A good example from the Himalaya is
the Annapurna Conservation Area (Sherpa et al. 1986).
The challenge of converting the heretofore naturehostile land management practices to a regime of
stewardship is formidable, and demands creativity,
patience and hard work with local landowners and
community groups. On government lands, administered
by a commodity production agency, such as many
traditional forestry departments, the task is almost as
difficult, though progress is occurring in Australia, in
Canada and the USA, as examples.

Figure 3. Central Apennines Conservation Corridors
(Proposed by F. Tassi, Abruzzo National Park)

Stewardship Lands
Private or communal lands between the core areas of
protection will be extremely important components of
these large conservation corridors or bioregions. These
lands could well become designated as Category V,
Protected Landscape, or Category VI, Managed
Resource Protected Area. Some, such as forest
reserves that are managed for sustained multiple use,
might also be government lands. And, many areas
officially designated by governments as Regional

Figure 4. Choco-Andean Corridor and Biosphere Reserve

Mountain Conservation Corridors on the Ground
Is this practicable? Some progress is being achieved
by organizations (mostly NGO initiated, but some
3

government agencies also) to develop these large
landscape level, ecoregional or bioregional corridors,
clusters or constellations. I am currently working with
Dr. Kenton Miller of World Resources Institute on a
joint WRI/WCPA project to identify and map the
various proposed scenarios of this kind around the
world. There are at least 31 mountain corridors or
clusters.
The earliest one, and most formally
developed is the ambitious proposal for a Yellowstone
to Yukon Conservation Initiative (Figure 2). This
grouping of conservation NGOs on both sides of the
USA-Canada border has now a fulltime executive
officer. One very early initiative developed in the
Apennines, where the Superintendent of Abruzzo
National Park conceived linking his park and 7 other
MtPAs to form a Central Apennines Green Region
(Figure 3). An altitudinal corridor is being worked on
in Ecuador, from the high peaks to the coast in a
Choco-Andean Corridor involving 8 existing protected
areas and 3 potential biocorridors (Figure 4). Many of
the most advanced of these initiatives and the concept
behind them have been described by Hamilton (1997).
A methodology for assessing the “biopermeability” of
these intervening areas between formally protected
reserves has been developed by Romano (in press)
using the Central Apennines as a test area. The
Mountain Theme of the World Commission on
Protected Areas has as its chief program element the
fostering of these corridor initiatives and promoting
interaction between them. There are many potential
areas where very long and wide corridors might be
achieved. A map of the protected areas in the
European Alps invites the capturing of this vision
(Figure 5).

in 1997 gives this dream an encouraging touch of
reality when added to the other initiatives in the Andes
and the Rocky Mountains.
And indeed, in mid-1999 the Wildlife Conservation
Society, out of San Pedro, Costa Rica has adopted this
vision and launched a program “A Biological Corridor
of the Americas”. Could the entire Apennines, or the
entire European Alps be the next vision and candidate
for implementation? The IUCN/WCPA Mountain
Theme would be a willing partner.

Note:
1

IUCN Protected Area Categories: I Strict Nature
Reserve/Wilderness (managed mainly for science or wilderness); II
National Park (managed mainly for ecosystem protection and
recreation); III National Monument (for conservation of specific
natural features); IV Habitat/Species Management Areas (for
conservation through management intervention); V Protected
Landscape (landscape conservation with traditional uses and
recreation); VI Managed Resource Protected Area (sustainable use of
natural resources).
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IMPORTANCE OF TRADITIONAL ORCHARDS FOR FAUNA:
EXAMPLE FROM SLOVENIA
Milan Vogrin & Nusa Vogrin

O

interest in fruit growing, provide a way of sharing
knowledge and horticultural skills and stimulate us into
growing food for ourselves again.

rchards are in some way similar to woods (Vogrin
1994, 1997a), however since orchards are more
manicured than woods, they are perceived as less
important and less rich. But orchards have been part of
our landscape for hundreds of years and represent a
mature cultural relationship with nature from which we
can learn.
Orchards, with their tall trees were important landscape
features. Standard cider apples for example were
usually spaced at approximately 10 metres, cherry trees
were grown 15 m, pears over 20 m. Moreover, such
tress are also long-lived, for example, perry pears can
have a productive life of over 300 years.
Traditional orchards is unique habitats in Central
Europe, exist mainly in some regions of Austria,
Belgium, Czech Republic, France, Germany,
Luxembourg, Spain, Switzerland, and Slovenia and as
such very important for the conservation of
biodiversity in this part of Europe.

Importance for wildlife
Many old orchards have occupied the same piece of
land for hundreds of years and have undergone
minimal, regular regimes of grazing and cutting hay.
They have benefited from having few, if any, artificial
inputs such as pesticides, herbicides or fertilisers.
Consequently they are ideal places for wild flowers,
such as various orchids. Old orchards are valuable
habitats for hares and various species of wild bees and
other insects. Some amphibians and reptiles, e.g. Bufo
bufo, Rana temporaria, Hyla arborea, Anguis fragilis
and Coronella austriaca also found shelter there during
non-breeding season.
Fruit and nuts play an important part of diet of deer
Capreolus capreolus, hedgehogs Erinaceus concolor,
foxes Vulpes vulpes and badgers Meles meles as well.
Old apple trees in particular are good hosts for
mistletoe and lichens.
In Europe many studies about wildlife, specially about
birds, are concentrated on arable land and various
grasslands (Pain & Pienkowski 1997 and references
therein). On the other side, fruit orchards which
support a higher population of birds than any other
arable crop or grassland (Lack 1992) were studied less
intensive. Published information about birds that live in
cultural landscape and inhabit traditional orchards are
scarce elsewhere. Until now only few data were
systematically gathered (e.g. Müller et al. 1988,
Brandner 1989, Stevens 1992, Vogrin 1994, Erlach
1996).
Most of birds inhabit traditional orchards are common
species, but some endangered species such as Common
Kestrel Falco tinunnculus, Grey Partridge Perdix
perdix, Scops Owl Otus scops, Little Owl Athene
noctua, Roller Coracias garrulus, Hoopoe Upupa
epops, Wryneck Jynx torquilla, Green Woodpecker
Picus
viridis,
Lesser
Spotted
Woodpecker
Dendrocopus minor, Common Redstart Phoenicurus
phoenicurus, Red-backed Shrike Lanius collurio and
Lesser Grey Shrike Lanius minor are also commonly
found in orchards across Europe. All of mentioned
species breed also in Slovenian traditional orchards.
Moreover, for Little Owl and Common Redstart
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Figure 1. The relationship between orchards area (log) and year

Traditional orchards in Slovenia
Until recently every farm, country house and suburban
garden had its own collections of fruit trees. Yet over
the last few decades traditional orchards have
disappeared in the wake of cheap imported fruit, the
intensification of agriculture (e.g. intensive orchards)
and pressures from land development. Slovenia, for
example has lost more then 5000 ha of its traditional
orchards since 1990 (Statisticni urad Republike
Slovenije 1996, 1997). Trends during last 30 years are
also negative (rS = - 0.52, P < 0.05, n = 15) - Figure 1.
In cities, towns or villages the orchards are becoming
the equivalent of the wood. It can be the focal point for
the whole village. Orchards could help to revive an
5

Rösler 1996). In order to preserve the stock of fruit
trees, about 10% of trees must be less than 10 years
old.
Trimming of trees is also very important for obtaining
a good crop of fruit, especially during the first few
years.

orchards in Slovenia in essential habitat (Vogrin
1997b), here breed much more then 50% of the entire
national population of both species. This is specially
true in north-eastern part of the country where both
species almost exclusively breed in old orchards.
In Slovenia 219 species breed (Geister 1995), at least
49 (22%) of these species breed in traditional orchards
(Vogrin 1997, pers. obs.) despite the fact that orchards
covers only about 1.3 % of the Slovene area. The
number of the breeding avifauna in traditional orchards
depended primarily on the number from hole nesting
species (18 species), these species are also the most
endangered one. Of the 49 bird species which have
been recorded in traditional orchards in Slovenia as
breeding birds, 13 (26.5%) are listed in the Slovenian
Red List (Bracko et al. 1994). Traditional orchards is
therefore vital to the conservation of the birds we have
considered here, as well as to other fauna.
However, orchards are less important in conservation
terms than for example extensive meadows and cereals,
and do not support any globally threatened species.
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Important source of food
Orchards are ideal places for bees and for keeping
hives. They help to pollinate the fruit and provide you
with orchard honey, another source of good food and
income. Fruit trees are a source of food for local people
and local wild life, and locally grown fruit provides
local jobs and reduces transport costs and pollution.
Fresh fruit is essential in a healthy diet, providing
vitamins and reducing the risk of illness from colds to
cancer.
Conserving the orchards
In many cases all an old orchard will need replacing the
trees which are dead or diseased. It is important not to
be over ardent, many fruit trees bear well lying on their
sides and make excellent seats. It is important to be
planing a succession of new orchards as well as
gapping up established ones for the future (see e.g.

URBAN LEGISLATION AND THE TERRITORY'S ECOLOGICAL ORGANISATION
Pierluigi Properzi

lost its deductive and rational character. According to
some scholars an ecological approach is an
improvement on the traditional planning model which is
substituted by projects and analyses of a strictly
naturalistic or environmental nature.
The aim of this type of planning is to reproduce nature,
albeit using different models: the Frankstein model –
conserving the parts that are still intact , the Jurassic
Park model or the Back to the Future model.
These approaches, which try to match planning to
nature, prevailed in the early planning of National Parks
established by law 349/91 and their main aim was to
block construction.
It is necessary, however, to evaluate how planning of
an environmental nature has changed the information

I

'll start by defining the extent of the field which, in
this case, mainly involves vast areas of a naturalenvironmental content, though what follows, I believe,
can also be applied to planning in general.
I'd like to begin by looking at the role of information in
environmental planning in order to understand how
ecological themes effect planning and to clarify the
importance of planning knowledge with respect to
programming.
Traditionally environmental planning has drawn on
various disciplines: disciplines with positivistic
conceptions of nature and disciplines with relativistic
and relational interpretations of the complexity of
nature.
Lately, however, the information system of planning has
6

legislation and influenced administrative competence
and function.
The way forward that the Abruzzo and Basilicata
regions have chosen is of particular interest and can be
summed up as follows:
-the elaboration, on a scientific basis, of an Information
System that identifies planning 'objects';
- the setting out of how to use the Information System
as an instrument of evaluation in decisions of an urban
nature ( compatibility evaluations);
- meetings with those interested in urbanistic decisions;
- the establishment of Operative Urban Systems on the
basis of Use Systems and the Information System.
The programme outlined above lends particular
importance to environmental themes ( environmental
continuity), restoration of the environment etc. The
Regional Institutional Information System allows not
only for the normal safeguarding of the environment,
but also for special recovery and restoration work.

system of planning. In my view there are disciplines
that, although autonomous, can assist in planning (for
example zoology and botany) whilst other disciplines
interact with the process of planning for example the
study of the landscape and risks.
Planning must however conserve its autonomy with
respect to such analyses. The aim of planning is not to
reconstruct nature, but to predict what will happen in
park territory and the consequences of protection (for
example the creation of ecological corridors) on the
environment, the population etc.
In short, the aim of planning is not to simulate nature.
Legislation
Some regions have approved new urban laws (Emilia,
Toscana, Umbria, Marche), others have revised
regional urban laws (Friuli, Liguria, Piemonte, Umbria)
and some are elaborating the first, structural, urban
discipline (Lazio, Molise, Basilicata).
On a national level, 50 years on from Law 1150, two
proposals for reform have been put forward: one by the
National board of engineers and the other by the I.N.U.
(National Institute of Urban Planning).
A discussion on 19 proposed laws presented by
different parties is, however, to take place in
Parliament shortly. Two of these proposed laws
(presented by the DS and the Verdi) incorporate most
of the proposals made by the I.N.U.
Studies carried out by the Ministerial Commission of
the Public Works on reforms of the Urbanistic Law
have been concluded and the Research National
Council (CNR) has set up research programmes on
new kinds of planning.
The law has provided for innovative administrative
procedures
(integrated
programmes,
recovery
programmes and requalifying urban programmes).
These facts indicate that there is a widespread need for
reform of urban disciplines and territorial management.
It is still not clear what the outcome of present
legislation will be.
Environmental themes in new regional laws
In a previous study we showed how environmental
protection played an important role in regional

Figure 1. Relationship scheme between planning process phases and
plan kinds

Figure 2. Environmental structures in Basilicata region
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