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Foreword

In 1991, I sat at a large wooden table in Arlie House, an historic country inn outside of Washington,
DC. It was a beautiful spring day, and around the table with me sat a group of conservationists, tour
operators, NGO representatives and donor agency officials. We had come to Arlie House from
Africa, Asia and the Americas on the occasion of the first board meeting of a new organization
called The Ecotourism Society. One of our most important tasks was to succinctly define the word,
‘ecotourism’. After lengthy discussion, the group reached consensus on a brief but fundamental def-
inition for this newly emerging idea: ‘Ecotourism is responsible travel to natural areas that conserves
the environment and improves the welfare of local people’.

Since that day, much has changed. But the basic tenets of ecotourism — conserving nature and
benefiting local communities — have remained the same. During the 1990s, tourism exploded across
the world stage. According to the World Travel and Tourism Council, tourism generates nearly 11%
of global gross domestic product (GDP), employs some 200 million people and transports nearly 700
million international travellers per year — a figure expected to double by 2020. The World Tourism
Organization reports that tourism is one of the top five exports for 83% of countries and the main
source of foreign currency for at least 38% of countries. Even if we account for any possible statisti-
cal errors, the bottom line fact is indisputable — tourism is growing, and growing fast in many places.

At the top of that growth curve is nature and adventure travel, which has emerged as a lead-
ing tourism sector. Whether it is cruise ships plying the remote waters of Glacier Bay in Alaska,
hikers flocking to the lush rainforests of northern Australia, or city dwellers heading to luxury safari
lodges in Africa, more and more tourists are seeking out nature and the beauty of wild places.

Just as tourism has grown and changed, ecotourism also has gone through a kind of meta-
morphosis. In its early days, ecotourism was seen more as a type of travel and a specific market
niche. Today, it is increasingly viewed as a travel concept or philosophy, based upon a set of prin-
ciples that can, and should, be applied across the widest possible spectrum of the global tourism
industry in an effort to make tourism truly sustainable and a positive benefit to the natural and cul-
tural heritage of our planet. In that sense, ecotourism and nature travel should not be viewed as
the same thing. A river-rafting trip through the jungle may be fun, may be interesting and may pro-
vide a great family vacation. But only if that trip directly promotes the protection of nature and
tangibly contributes to the well-being of local people does it become ecotourism.

At this time in our history, we find ourselves at a crossroads where the Earth’s last wild areas,
the make-or-break world of economic survival for millions of people and the ever-expanding
world of tourism meet. We know what ecotourism should be and, in a number of positive exam-
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X Foreword

ples from around the world, we know what ecotourism can be — a catalyst for protecting nature
and supporting cultural heritage. But for ecotourism to achieve its true potential, we must fully
understand its impacts — both at the site-specific level and on a global scale. We need to know
where it works and why, and we need to learn from its mistakes and understand its limitations.
Ecological Impacts of Ecotourism helps us to do that, by collecting together a variety of research
efforts that attempt to both define and then evaluate different kinds of environmental impacts, both
positive and negative, that ecotourism may be having. It is an important step forward providing
much-needed research on the ecological footprint of ecotourism.

Costas Christ
Senior Director, Ecotourism, Conservation International,
Washington, DC, USA



Preface

Ecotourism is widely recognized as the most rapidly growing sector within the global tourism
industry. By definition, ecotourism is travel to minimally impacted natural areas and associated cul-
tural locales. Ecotourists enjoy nature, and cultures that coexist harmoniously with the natural envi-
ronment; they are conscious of minimizing their impacts on nature and local cultures and aim to
improve socio-economics of local populations. Given this relatively noble profile, compared to
other tourist types, can the ecotourist actually have adverse ecological impacts on places and peo-
ples visited, the land, water and air traversed, and the animals and plants viewed?

The papers compiled in this volume attempt to answer questions of ecological impacts of eco-
tourism. They derive from case studies in countries such as Australia, Brazil, Canada, New
Zealand, Russia and the USA. Some chapters, e.g. Impacts of Ecotourism on Terrestrial Wildlife by
Ralf Buckley, also provide a broad overview of literature on the subject. Despite insufficient data
and country- or site-specificity of analyses presented, the evidence is sufficient to caution ecotour-
ists and their promoters against complacency with regard to the adverse impacts of ecotourism on
natural areas. The volume raises important questions and issues that must be addressed if ecotour-
ism, as a nature- and culture-friendly industry, is to benefit socio-economics of peoples and
regions in less developed parts of the world.

At the Fifth World Parks Congress, convened in Durban, South Africa, from 8 to 17 September
2003, the global community celebrated the fact that about 12% of the world is under some form
of legal protection for nature and associated cultural features. At that congress, tourism, particu-
larly ecotourism, was frequently hailed as the most promising industrial partner for nature conser-
vation and protected area management. Yet, the number of protected areas among more than
44,000 now recognized worldwide in which we have been able to clearly demonstrate benefits
for both nature conservation and local economies are few. This paucity of success stories applies
even for the sub-set of protected areas designated as World Heritage by UNESCO.

Of the 754 sites that are recognized as World Heritage, 582 are cultural. Many of them are
monuments, e.g. the Taj Mahal of India. The remaining 172 sites contain natural (149) and mixed,
natural/cultural (23) sites, respectively. The 172 sites comprise more than 500 protected areas. The
Great Barrier Reef of Australia and the Serengeti of Tanzania are amongst the well-known World
Natural Heritage sites; mixed sites include Machu Picchu of Peru, Tikal National Park in the Mayan
Region of Guatemala and Australia’s Uluru Kata-Tjuta National Park.

Despite the ‘iconic’ status of the 172 natural and mixed sites among the world’s protected areas,
tourism’s performance in those sites is rather mixed. In Queensland, Australia, a thriving ecotourism
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enterprise, centred on the Wet Tropics World Heritage area, has almost fully replaced timber-extrac-
tion as a basis for the regional economy within a decade. Jiuzhaigou and Huanglong World Heritage
areas in Sichuan, China have fostered multi-million dollar tourism enterprises, corrected unsustain-
able visitor management practices and transfer millions of dollars for the benefit of local peoples,
including some Tibetan communities. In the past, however, China, fast becoming the world’s most
importantimporter and exporter of tourists, had to resort to drastic measures in the Mount Huangshan
World Heritage area, to curtail and reverse impacts of unsustainable tourism practices.

Assumptions of our ability to convert mass tourism to ecotourism rely on changes we antici-
pate and influence in society as a whole. Continuous growth of a literate and educated public,
interested to know more about nature, biodiversity, wildlife and local cultures are a necessary con-
dition for an ecotourism economy. Without the growth of that part of the mobile public that is curi-
ous about natural and cultural histories of places and people, and are eager to see and learn about
them in modest comfort, travel and tourism will merely result in crowded cities and beaches.
Conservationists and the industry need to invest more time, effort and resources into educational
schemes to ensure that markets for ecotourism will grow continuously.

Education that can sustain the creation and growth for a market for ecotourism cannot solely
be dependent on opportunities for viewing large charismatic species in land and water, in selected
parts of the world. It must re-create an interest and curiosity about nature, wildlife and cultures
through different approaches and techniques in outdoor education that can continue to expand
the repertoire of natural and cultural heritage that can fascinate and inspire the visitor. Research
on nature and culture, including how we impact those natural and cultural treasures that we seek
out to view, study and learn about, is a necessary condition to building a knowledge base critical
to the success of the ecotourism enterprise.

Natarajan Ishwaran PhD Chief,
Natural Heritage Section
UNESCO World Heritage Centre
Paris, France



Introduction

Ralf Buckley

International Centre for Ecotourism Research, Griffith University, Gold Coast,
Queensland, Australia

Ecotourism has been espoused widely as a tool
for commercial profit, community develop-
ment and environmental conservation (UNEP/
WTQO, 2002). It can indeed achieve all these on
occasion (Buckley, 2003). In the process, how-
ever, it does produce impacts on the natural
environment. In particular, many ecotourism
products rely on protected areas, where envi-
ronmental impacts are of particular concern. As
pressure on conservation areas from ecotour-
ism and recreation continues to rise, an under-
standing of impacts and ways to manage them
becomes increasingly important for land man-
agers and tour operators alike (Eagles and
McCool, 2002; Buckley, 2003; Buckley and
King, 2003).

There is now a substantial literature on
ecotourism as a component of the tourism
industry (Fennell, 1999; Weaver, 2001a,b;
Newsome et al., 2002). This literature does
consider environmental impacts, but rather
briefly (Buckley, 2001; Newsome et al., 2003,
pp. 79-145). There is also a substantial litera-
ture on outdoor recreation and recreation ecol-
ogy (Hammitt and Cole, 1987; Liddle, 1997;
Manning, 1999); and since much of ecotourism
is commercialized outdoor recreation, this lit-
erature is highly relevant to the impacts of eco-
tourism. In addition, there is a longstanding
body of research and practice on the manage-
ment of protected areas and wilderness (e.g.
Eagles and McCool, 2002; Hendee and

Dawson, 2002), some of which refers to visitor
impacts.

This volume aims to review and synthesize
available information worldwide on the envi-
ronmental impacts of ecotourism. From a man-
agement perspective, we need to know the
impacts of different numbers of people with dif-
ferent skills and backgrounds, in groups of var-
ious sizes, undertaking a range of different
activities in various different ecosystems at dif-
ferent times of year under different management
regimes, on a variety of specific environmental
parameters of ecological concern. However,
research data are available only for a rather lim-
ited set of activities, ecosystems, environmental
parameters and management regimes. Some of
the impacts of some activities in some countries
have been studied in detail; others much less so
or not at all. Both the choice and content of the
following chapters necessarily reflects the avail-
ability of relevant research data.

As there are many factors that influence
the environmental impacts of ecotourism, there
are correspondingly many criteria on which to
classify those impacts. For example, impacts
may be classified by ecosystem, by activity, by
impact mechanism or by the ecosystem com-
ponent affected.

Different formats are useful to address dif-
ferent management issues. In considering
whether and where to allow high-impact uses
such as helicopters, off-road vehicles or horses,

© CAB International 2004. Environmental Impacts of Ecotourism (ed. R. Buckley) 1



2 R. Buckley

for example, land managers need to know all
the various impacts that such uses are likely
to create. In considering how best to protect
endangered wildlife, or how to manage wildlife
watching so as to provide tourism opportunities
without threatening wildlife populations, it is
more useful to consider all the impacts that a
range of different activities might have on the
species concerned. Different chapters in this
volume use different classification criteria,
reflecting the structure of available research
information.

The overall chapter structure follows a
pragmatic approach, with reviews of more
heavily studied topics, and case studies of
impacts which are significant but as yet little
analysed. In practice, there are few topics
where a realistic choice is needed between
classification by ecotourist activity, by impact
mechanism or by ecosystem component. As
one example, the impacts of off-highway vehi-
cles (OHVs) on wildlife are equally relevant to
management of OHVs, and to conservation of
endangered or otherwise significant fauna. In
this particular instance, we chose the activity
classification, on the grounds that impacts of
wildlife are a major cause for concern in man-
agement of OHVs, whereas OHVs are only one
of many ecotourism activities with ecological
impacts on animal species.

The focus of this book is the on-site envi-
ronmental impacts of ecotourism: the recrea-
tion ecologists’ contribution to the ecotourism
literature. However, those on-site impacts do
not occur in isolation, and the book’s first three
chapters aim to provide a context. The ecotour-
ism sector benefits greatly from conservation of
the natural environment and can also make
positive contributions on occasion. The first
chapter summarizes some of the mechanisms
and the overall balance between positive and
negative impacts. A detailed quantitative
assessment is beyond the scope of this volume
and would need another book.

Ecotourists often travel considerable dis-
tances to reach preferred destinations, and this
long-distance travel also has significant envi-
ronmental impacts, summarized by Simmons
and Becken in Chapter 2. Notably, whereas
ecotour operators and land management agen-
cies have a range of tools to reduce environ-
mental impacts on site, during long-distance

travel most ecotourists produce precisely the
same per capita impacts as any other tourist.
Finally, whereas most ecotourists visit briefly
and head home, other visitors to the world’s
scenic places move there permanently. In some
regions this so-called amenity migration com-
pletely eclipses both tourism and primary
industries in its social, economic and environ-
mental consequences. Perhaps the best-known
examples are in the mountain states of the
western USA: the Sierra Nevada of California;
the Rocky Mountains of Colorado and Arizona;
and the Greater Yellowstone Region (GYE) in
Idaho, Montana and Wyoming. Migration to
the GYE and adjacent areas of south-western
Canada is particularly dynamic at present, and
the issues involved are examined by Johnson in
Chapter 3.

In the second section of the volume, the
impacts of four common ecotourism activities
are reviewed in turn. The effects of trampling by
hikers are perhaps the most heavily studied of
all recreational impacts, particularly in the
montane ecosystems of North America, and
one of the first where anyone attempted a quan-
titative synthesis of the research literature. That
approach was taken by Cole in the mid-1980s,
and in Chapter 4 he updates his previous
reviews to the current state of the art. Similar,
but more intense, impacts on soil and vegeta-
tion are produced by horse-riding and off-road
vehicles, and these are reviewed in the two
subsequent chapters. Impacts of recreational
boating, the marine equivalent of off-road vehi-
cles, are also reviewed in this section.

A corresponding review for freshwater
locations, by Mosisch and Arthington, empha-
sizes the ecosystem more than the activity, and
is placed accordingly in the book’s third sec-
tion. It is followed by a review of tourism
impacts in polar ecosystems, compiled by
the transatlantic team of Forbes, Monz and
Tolvanen. This section also includes reviews of
ecotourism impacts on the more heavily stud-
ied groups of animal species — whales and their
relatives, birds and terrestrial wildlife.

The fourth section examines impacts spe-
cifically from a management perspective.
Marion and Leung discuss how best to manage
the hiking and camping impacts reviewed in
earlier chapters; and Manning and his col-
leagues address how impacts are perceived by
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ecotourists themselves, rather than by manag-
ers or scientists; and how they may be managed
through various rationing and allocation tools.

In the first four sections of this volume, the
authors set out specifically to review estab-
lished fields of research, synthesizing the global
scientific literature on the better-studied envi-
ronmental impacts of ecotourism. The fifth, and
final, section presents case studies from recent
research, little-studied impacts and continents
where English is not the primary language.

Education and interpretation is a com-
monly used approach in reducing impacts, but
its effectiveness has very rarely been tested in
any rigorous way. A recently completed 3-year
study in a World Heritage rainforest in subtrop-
ical Australia is presented here by Littlefair.
Protocols for rapid assessment of impacts at
seakayak campsites have been developed by
Monz on behalf of the US National Outdoor
Leadership School, and an Alaskan case study
is presented by Monz and Twardock.

Introduction and dispersal of plant and
animal pathogens, initially invisible, may ulti-
mately produce far more severe ecological
consequences than more readily apparent
impacts. Two examples from Australia are pre-
sented: a review of impacts caused by the
jarrah dieback fungus, and a detailed experi-
mental study of recreational swimming impacts
on waterborne bacteria. Both of these are of
particular significance for management. For the
dieback fungus, only complete quarantining of
entire water catchments from any human
access seems to be effective in preventing the
spread of the disease, which causes major eco-
logical change in a wide range of Australian
plant communities. For recreational swimming,
the use of a carefully designed monitoring
approach can identify impacts below the
threshold of human health concern, as an early
warning indicator for management action.

A somewhat different management
approach is taken by Priskin in her study of off-
road vehicles on a section of coastline in
Western Australia. In this case the localized
impact is easily identifiable: complete removal
of vegetation. From a management perspective
the critical issues are the aggregate broad-scale
loss of plant cover, flow-on effects on dune
stability and management tools to curtail con-
tinued proliferation of new tracks.

Finally, much of the internationally access-
ible research literature derives from the North
American continent and is written in the
English language. However, similar ecotourism
activities, impacts and management issues
occur equally in other continents and are
described in other languages. We are fortunate
to include case studies from Brazil and Russia,
contributed by Magro and De Barros, and
Chizhova, respectively. We trust there will be
many more such studies in future.

Acknowledgements

This volume forms part of the Ecotourism Series
published by CAB International. My thanks to
Series Editor David Weaver and CAB Interna-
tional Commissioning Editor Rebecca Stubbs.
Thanks also to all the chapter authors, in partic-
ular for their willingness to divide up topics by
consensus. Thanks in particular to our contrib-
utors from Brazil and Russia for writing in
English. All the chapters have been double-
blind peer refereed, and | am greatly obliged to
the referees for their time and expertise. Thanks
also to Karen Sullivan, Administrator for ICER,
for managing the refereeing and revision pro-
cess, following up citations and other informa-
tion deficiencies, and assisting throughout the
editorial process.

References

Buckley, R.C. (2003) Ecological indicators of tourist
impacts in parks. Journal of Ecotourism 2,
54-66.

Buckley, R.C. and King, N. (2003) Visitor impact data
in a management context. In: Buckley, R.C.,
Pickering, C.M. and Weaver, D. (eds) Nature-
based Tourism, Environment and Land Manage-
ment. CAB International, Wallingford, UK, pp.
89-101.

Eagles, PF). and McCool, S.F. (2002) Tourism in
National Parks and Protected Areas: Planning
and  Management. CAB International,
Wallingford, UK.

Fennell, D.A. (1999) Ecotourism: an Introduction.
Routledge, New York.

Hammitt, W.E. and Cole, D. (1987) Wildlife
Recreation: Ecology and Management. John
Wiley & Sons, New York.

Hendee, J.C. and Dawson, C.P.

(ed.) (2002)



R. Buckley

Wilderness Management, 3rd edn. Fulcrum,
Golden, Colorado.

Liddle, M.J. (1997) Recreation Ecology. Chapman &
Hall, London, UK.

Manning, R.E. (1999) Studies in Outdoor Recreation,
2nd edn. Oregon State University Press,
Corvallis.

Newsome, D., Moore, S. and Dowling, R. (2002)
Natural Areas Tourism: Ecology, Impacts and
Management. Channel View, Clevedon UK.

UNEP and WTO (2002) Quebec Declaration on
Ecotourism. Available at website http://www.
uneptie.org/pc/tourism/documents/ecotourism/
WESoutcomes/Quebec-Declar-eng.pdf (verified
20 September 2002).

Weaver, D. (2001a) Ecotourism. John Wiley & Sons,
Brisbane.

Weaver, D. (2001b) Encyclopedia of Ecotourism.
CAB International, Wallingford, UK.



1

Impacts Positive and Negative: Links
Between Ecotourism and Environment

Ralf Buckley

International Centre for Ecotourism Research, Griffith University, Gold Coast,
Queensland, Australia

Introduction

Ecotourism is widely touted for its positive
impacts, actual or potential, for communities
and conservation as well as for companies and
consumers. In arguing for access to protected
areas, for example, tourism lobbyists and eco-
tourism operators commonly argue not only
that they will take steps to minimize their envi-
ronmental impacts, but that ecotourism also
generates benefits. However, protected areas
also provide very significant benefits for the
tourism industry. This chapter therefore sum-
marizes these costs and benefits as a context for
the detailed reviews and case studies of specific
impacts in the rest of the book.

Every year more of the planet’s natural
resources are consumed or contaminated by its
human population. Human survival needs
drinkable water, breathable air and usable bio-
logical diversity. Natural ecosystems are the
world’s primary reservoirs for each of these.
Ecosystems worldwide have been modified by
human activities to various degrees. Areas of
near-pristine wilderness and other little-mod-
ified environments are continually reduced.
Areas of nearly completely modified environ-
ments, such as city centres, garbage dumps,
mines and monocultures, continue to expand.
The much larger areas with significant but not
total modification, such as rural residential,
broadacre pastoral and logged native forests

are also continuing to expand, and to encroach
on the least-modified areas. To arrest and
reverse these trends will only be possible with
large-scale and far-reaching changes in human
social structures and human behaviour. How-
ever, without such changes in the short term, far
larger disruptions will be forced upon us.

The single most critical component of any
long-term strategy for sustainability, and
indeed human survival, is hence to maintain
representative areas of the world’s various eco-
systems in a reasonably intact and functional
state. This, of course, is the principal aim of the
global system of protected areas, including
World Heritage Areas, Biosphere Reserves,
national parks and other conservation areas.
However, on their own, parks are not enough
to prevent continued loss of biological diver-
sity: first, because they are too small and not
fully representative; and, secondly, because
they are not fully protected. Currently, there are
other areas of public and private lands outside
the protected area system, which contribute
significantly to conservation of biodiversity and
air and water quality. These include: polar, high
montane, desert and marine ecosystems where
there are few people; forests, woodlands and
rangelands which are used for timber and live-
stock production but which none the less retain
much of their original character function and
biological diversity; and tribal and community
lands where human lifestyles do not involve
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intensive modification to the natural environ-
ment.

As human population and resource con-
sumption continue to grow, however, all these
unprotected areas are subject to increasing
exploitation and modification, as logging, agri-
cultural clearance and similar impacts acceler-
ate. In particular, some of these areas are
contiguous with conservation reserves, and
increasing population pressures are leading to
land clearance and settlement right up to
reserve boundaries, and sometimes encroach-
ment within reserves themselves. In areas
where protected area boundaries are not well
defined or patrolled on the ground, such
encroachment may commonly include poach-
ing, illegal harvesting, small-scale settlement
and sometimes military manoeuvres. However,
even in areas where national park boundaries
are well established and enforced, encroach-
ments can still occur. In some cases, relevant
legislation may allow certain classes of devel-
opment inside protected areas. Also, develop-
ment outside park boundaries can increase the
pressure of weeds, pathogens, feral animals,
water pollution and fire sources around the
perimeter of the protected area, and these can
then spread inside the protected area without
further human intervention.

Conservation of representative ecosystems
can therefore be improved either by adding to
the protected area estate, by improving the
effectiveness of protection in existing reserves,
or by reducing modification to land outside
reserves so as to improve its conservation
value.

In purely financial terms, it would be
within the scope of the world economy for
richer governments and corporations simply to
buy all the remaining areas of high conserva-
tion value worldwide at current market prices,
and declare them as protected areas (Pimm,
2002). However, for many political reasons,
this is very unlikely to happen. Many protected
area management agencies don’t have enough
money to manage their existing estate, let alone
add to it. The total area of national parks and
similar reserves worldwide has continued to
grow slowly (Eagles, 2002; Eagles and McCool,
2002; Eagles et al., 2002), and funding for some
protected area management agencies has in-
creased significantly over recent years. How-

ever, on a global scale, public protected areas
are increasingly short of funds. At the same
time, they are subject to increasing human
pressures, both from around outside their bor-
ders, and from increasing visitor numbers and
expectations. As a result, only the largest and
most remote protected areas can simply be set
aside to survive on their own. Most require con-
tinued management action to control ongoing
conservation threats; and these management
actions require operational funding.

Note that whereas a significant compo-
nent of this funding is required for managing
visitors, most parks agencies cannot solve fund-
ing shortfalls simply by closing their gates and
keeping visitors out, for several reasons. Funds
are still needed for basic conservation manage-
ment, including control of fire, feral animals
and weeds. Most parks don’t have gates: and if
there are no rangers to stop them, people will
continue to enter and exploit protected areas,
legally or not.

In addition, few parks agencies have a
legal mandate to close parks to the public com-
pletely, except in very unusual circumstances;
though they generally do have the power to
impose a wide variety of specific restrictions.
Even where the legal mandate exists, e.g. to
limit numbers or ban particular historical uses,
such as horse-riding or snowmobiles, it can be
difficult for parks agencies to impose such
restrictions in practice, unless they first muster
strong political support from groups who favour
conservation and low-impact recreation only.
In addition, although the legal and financial
systems that support parks and their manage-
ment agencies can survive short-term political
opposition, laws and budgets are themselves
human social constructs and need continued
political support to survive in the longer term.
Parks agencies therefore need to maintain polit-
ical constituencies who will support their con-
tinued existence; and the greater the external
pressures they face, the more such support is
needed.

Such political support may derive from
four major groups, namely those who support
protected areas for: existence values, conserva-
tion and global ecosystem services; local eco-
system services such as drinking water
supplies; individual recreational opportunities;
and commercial opportunities, such as tourism.
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The first two of these groups have little or no
negative impact on specific protected areas.
However, the former provide rather diffuse and
generalized support, rarely linked to marginal
electorates or practical powerbrokers. The
second is relevant only for a limited number of
protected areas, such as those associated with
municipal water catchments.

The recreational group is quite large, but
does create on-site impacts, and will generally
only maintain its support as long as recrea-
tional opportunities are still available. Indeed,
if these opportunities are withdrawn, support
may change to antagonism. For protected area
management agencies, this group presents sev-
eral management dilemmas. More outdoor rec-
reation means more political support, but
restricting numbers or activities to control
impacts causes political contention. Different
activities cause widely different per capita
impacts, but higher-impact activities, which
use expensive equipment, are likely to have
greater  funds for  political lobbying.
Demographics and interests change, and
people of different ages, origins and, indeed,
ethnic backgrounds may often want to use
parks for different activities; but it can be diffi-
cult for parks agencies to provide a correspond-
ingly changing spectrum of opportunities
(Haas, 2002). And, finally, conflicts can be
commonplace between different recreational
groups, and between private recreational visi-
tors and commercial tourism operations.

Until recently, commercial tour operators
were not a significant stakeholder in protected
area management, and in most of the world this
is still the case. However, in some countries
and areas, large-scale tourism operations,
industry associations and government tourism
portfolios have recognized the economic sig-
nificance of protected areas for commercial
tourism operations, and are exerting strong
pressure for increased access and opportu-
nities, and in some cases for a say in manage-
ment. The rhetoric for such involvement is
couched in terms such as partnership (Buckley,
2002a; Delacy et al., 2002; Charters, 2002;
IUCN, 2002); but the reality seems to be about
the tourism industry wanting rights of access to
national parks to run commercial ventures,
with little mention of what the parks agencies
and the public might receive in return. The

degree and direction of political debate on this
topic differs considerably between nations.

In this volatile political landscape, and
particularly in the context of political negotia-
tions over so-called partnerships, it is timely to
consider the current balance sheet between
tourism and conservation. What are the bene-
fits and costs of conservation to tourism, and
what are the benefits and costs of tourism to
conservation?

Trying to use any commercial industry,
including tourism, as a conservation tool is per-
haps grasping at straws. Human impacts on the
planet continue to grow apace, however, and
there seem to be remarkably few practical con-
servation tools which are both rapid and effec-
tive. Stringent laws and strong enforcement are
most effective, but they are slow to establish
and improve, not least because of international
trade law. Markets can move quickly, but they
are unprincipled and unpredictable. Tourism
can muster considerable economic power, but
tourism developers and entrepreneurs are in
business for private profit, not public good. It is
commonly in their commercial interests to gain
access to natural tourist attractions as cheaply
as possible, and it is not in their commercial
interests to protect the natural environment,
except as required to maintain their income.
Here, therefore, | examine the principal mech-
anisms by which tourism may have either
positive or negative impacts on the natural
environment, and some of the political factors
that affect the balance.

Benefits of Protected Areas for
Ecotourism

Seas and scenery, wildlife and waterfalls,
forests and mountains are major tourist attrac-
tions worldwide, and many of them owe their
attractiveness, and indeed their continuing
existence, to conservation reserves. People visit
parks in ever-increasing numbers, and World
Heritage Areas, national parks and similar
reserves are major destinations for domestic
and international tourists alike.

Although plants, animals, water and
scenery occur in other public and private lands
as well as parks, parks provide a number
of additional advantages for commercial tour
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operations. Many national parks, and World
Heritage Areas in particular, incorporate icon
attractions which are well-known or, indeed,
internationally famous, and which are effec-
tively advertised through information materials
produced for the general public by a protected
area management agency. They have publicly
funded access and publicly funded visitor infra-
structure, including carparks, toilets, tracks and
trails, lookouts, visitor centres and interpretive
materials.

The economic scale and significance of
conservation benefits to tourism are not well
quantified, but they are very large. A number of
estimates internationally indicate that at least
half of the world’s tourism and travel is so-
called geotourism (Stueve et al., 2002), i.e.
travel to specific geographic attractions, and
much of this is to natural attractions, many of
them within protected areas. Since the global
tourism and travel industry is currently worth
around US$500 billion per annum (p.a.) (WTO,
2002), this would suggest that conservation is
worth around at least US$250 billion p.a. to
tourism. Indeed, in North America alone it has
been calculated that national parks contribute
around US$250 billion p.a. to the tourism
economy, including private recreation and
other factors as well as commercial tourism
(Eagles, 2002). In Australia, at least one-quarter
to one-third of the tourism industry is in the so-
called nature, eco- and adventure tourism
(NEAT) sector (Buckley, 2000); i.e. around
US$10 billion p.a. In many African and Latin
American nations, almost the entire tourism
industry is based on conservation reserves. In
the Yukon area in northern Canada, every
Can$1.00 invested by Parks Canada yields an
increase of Can$3.50 in tourism revenues
(Thompson and Peepre, 2002).

At its most basic, commercial opportu-
nities exist wherever people visit parks and
businesses can sell them tourist services. Such
opportunities increase in value if they are
restricted, so that one or more companies have
amonopoly or oligopoly on providing such ser-
vices. Values increase further where access is
restricted and retail demand exceeds supply, so
that businesses can charge an increasing pre-
mium over the costs of the service provided.
And most valuable of all are opportunities to
provide a tourism service where supply is

restricted, demand is high and growing, and in
addition, the right to provide the service is
tradeable.

Thus, for example, a licence to run com-
mercial tours in a national park provides a com-
mercial opportunity even where licences are
issued to all applicants, free of charge. For raft-
ing trips on the Colorado Grand Canyon, how-
ever, the total number of people on the river is
restricted by regulatory quotas which are effec-
tively set by the physical availability of camp-
sites, and there is a 17-year waiting list to run
private trips. Only a small number of tour oper-
ators have permits to run rafting tours, with
quota grandfathered from pre-permit times.
Since quotas are expressed as person-launch-
days and expire unless used, tour operators can
simply increase prices until demand drops to
match their quota, and increase profits accord-
ingly. These permits are correspondingly valu-
able.

Costs of Protected Areas for
Ecotourism

Costs of conservation for tourism fall into two
main categories. First, designation as a pro-
tected area restricts activities by private prop-
erty developers. However, since it also
provides the attraction that interests the devel-
opers in the first place, the opportunity out-
weighs the restrictions. Secondly, many
protected areas charge fees for commercial
tour operations as well as for individual visi-
tors. These fees are a cost to ecotourism busi-
nesses (Watson and Herath, 1999; Buckley et
al., 2001; Lindberg and Halpenny, 2001; Haas,
2002). Commonly, however, these fees are
very small, far below the value of the assets and
services provided, and a very small component
of total costs for the tour operator. They are also
levied equally on all operators for the areas
concerned, and in most cases also on indepen-
dent visitors, so they do not generate any com-
petitive differentials between operators or any
disincentive to use commercial tour services.
Conceivably they could differentiate between
destinations, where some fees are higher than
others, but currently they are too small to have
a significant effect, relative to travel and tour
costs overall.
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Benefits of Ecotourism for Protected
Areas

There are many potential mechanisms by
which ecotourism could contribute to conser-
vation (Buckley, 1998, 2000). Potentially the
most significant contribution would occur if
large-scale tourism businesses, tourism indus-
try associations and government tourism port-
folios were to lobby governments to reallocate
public land from higher-impact primary indus-
tries to tourism and conservation. For various
political reasons this rarely happens in prac-
tice, even in areas where tourism is many times
more profitable than logging or similar activ-
ities. Except in the USA (USFS, 2002), public
forestry agencies have been very slow to recog-
nize the economic potential of tourism,
although this is now changing slowly. Their
political links are with the timber industry,
including multi-national logging corporations
and equipment manufacturers. Timber towns
are slow to switch to tourism, because of inter-
nal social barriers (Forbes, 1998), and the tour-
ism industry lobbies for access to national
parks rather than public forests or rangelands,
because parks are better known and already
have publicly funded visitor infrastructure
(Buckley, 2000). Tourism is indeed replacing
primary industries in many areas, but mainly
through grassroots initiatives by landowners
and management agencies, not government
tourism policies.

Rather than lobbying government for polit-
ical action, a smaller-scale but much more reli-
able way for tour operators to increase the area
of protected plant and animal habitat is to buy
or lease the land themselves, and establish pri-
vate reserves funded from tourism revenues.
Perhaps the classic examples of this are the pri-
vate game reserves of sub-Saharan Africa
(Buckley, 2003; Carlisle, 2003).

Tourism companies can also contribute in
cash or in kind to conservation organizations or
conservation agencies. Some businesses spe-
cialize in running tours for not-for-profit organ-
izations, where the tour price includes a
contribution to the organization; and some of
these organizations are conservation non-
governmental organizations (NGOs). In some
countries, there are individual tour operators
that pay salaries for park rangers or have pro-

vided their field vehicles or communication
systems (Buckley, 2003). However, such contri-
butions seem to be relatively rare.

Other potential mechanisms by which
tourism can contribute to conservation remain
much less tangible. It is possible, but unproven,
that clients of commercial ecotours may subse-
quently become political advocates for conser-
vation, or may change their own lifestyles to
reduce their own personal ecological foot-
prints. It has also been suggested that ecolodges
may be able to test low-impact technologies to
the point where they are commercially viable
for the retail residential market (Buckley, 1998).
Again, this does not yet seem to have been
demonstrated in practice.

Although there are a small number of pri-
vate companies that do indeed make a signifi-
cant contribution to conservation, these are
currently the exceptions rather than the rule.
Most of the companies that do make contribu-
tions are very small, and the few larger compa-
nies that follow suit generally make very small
proportional contributions, e.g. a few tenths of
1% of total revenue. By far the majority of tour-
ism companies operating in conservation areas
make no corporate contribution at all to con-
servation management. Tour operators pay
mandatory licence fees, but often these do not
cover even the costs of running the parks per-
mits system. They pay mandatory per capita
entrance and camping fees, but these are typi-
cally the same as for individual visitors, and in
some areas are even discounted to lower rates
for commercial tour clients (Buckley et al.,
2001).

None of the above is surprising. Tourism is
an industry, and most tourism operations are
private ventures established to turn a profit, not
NGOs with the public interest at heart. In addi-
tion, it is relatively rare for a single company to
control all phases of a tourism development.
Rather, various different corporations or indi-
viduals are involved at different stages. Some
make a profit from land speculation and rezon-
ing, some from construction, some from oper-
ating a going concern, and some from
manufacturing and selling recreational equip-
ment. None of these has any particular interest
in conserving the natural environment, as long
as there is more land to buy and sell, more
buildings to construct, more hotels to run, and
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continuing sales of recreational equipment
and clothing.

Similarly, most tourists are not environ-
mental advocates: they are on holiday. Learn-
ing a little about the environment may be an
interesting add-on, but it is not likely to change
their life.

Also, since tourism is a business, tourism
ventures are subject to the same risks as any
other commercial enterprise. There are indeed
examples where dedicated individuals or com-
munity groups have established successful
tourism businesses that do contribute to con-
servation. Often, however, these businesses
may then be undercut by copycat competitors,
bought out by larger concerns or conglomer-
ates, swamped by other industry sectors which
destroy their primary attraction, or bankrupted
by fluctuations in travel patterns, currency
exchange rates or share prices.

One of the principal conclusions from a
recent global audit of over 170 ecotourism
enterprises (Buckley, 2003) was that ecotour-
ism only contributes to conservation if a strong
conservation framework is in place first, includ-
ing both a legal mandate and management
resources. Within such a framework, ecotour-
ism can generate considerable revenue, suffi-
cient to contribute to conservation of natural
resources as well as paying dividends to share-
holders. However, with rather few exceptions,
the tourism industry tends to be reluctant to
make such contributions, for the obvious
reason that these payments reduce profits and
dividends.

A distinction may perhaps be drawn
between operators that have a primary long-
term interest in a particular piece of land, with
tourism as one way to generate a living from it;
and those with primary interests in a tourism
business, where access to land is simply one of
the supplies to produce a marketable retail
product. Communities, private reserves, pro-
tected area management agencies and, indeed,
farmers and forestry agencies are more likely to
have a long-term interest in a particular area of
land, and are therefore more likely to reinvest
tourism profits into conservation. However, for
most of the tourism industry, the primary inter-
est is simply in commercial tourism opportu-
nities, and cheap or free access to land simply
provides a commercial opportunity.

Costs of Ecotourism for Protected
Areas

On the red side of the ledger, there is no doubt
that tourism, even ecotourism, produces a wide
range of negative impacts on the natural envi-
ronment. A large part of the tourism industry
is simply an incremental addition to urban
accommodation and infrastructure, and existing
transport networks. In addition, the production
of goods and services for tourism involves most
other sectors of the human economy, with con-
sequential increases in consumption of energy,
water and other resources, and production and
disposal of wastes. Tourism developers and
operators of all kinds, urban as well as nature-
based, may adopt environmental technologies
and management which reduce impacts to
some extent. However, relatively few adopt
measures beyond those required by develop-
ment approval, pollution control and similar
legislation, except for resource and energy con-
servation measures, where the principal consid-
eration is reducing financial costs rather than
environmental impacts.

As in any other industry sector, there is
considerable variation between enterprises in
the efficiency of energy and resource consump-
tion, and in measures taken to minimize
wastes. It is these ‘brown’ aspects of environ-
mental management which are the principal
targets of mainstream tourism ecocertification
programmes such as Green Globe 21 (2002). If
such programmes do in fact yield significant
improvements in environmental management
performance by large-scale public and private
enterprises, this will indeed represent a contri-
bution to the sustainability of the tourism indus-
try (Honey, 2002). However, this is by no
means certain (Font and Buckley, 2001).
Whether intentionally or inadvertently, any
form of industry self-regulation, such as ecocer-
tification, may delay the establishment of more
effective environmental management meas-
ures, such as new legislation or regulations.
This happened, for example, with the so-called
Responsible Care initiative in the chemical
industry (Gunningham and Grabowsky, 1998).

Industry ecocertification schemes such as
Green Globe 21 are themselves private enter-
prises which must maintain profits to survive.
They are hence under strong commercial pres-
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sure to increase their membership base and to
cut costs. They offer certification to operators
that already have high environmental per-
formance, e.g. those certified under other
schemes. They may adopt multiple levels of cer-
tification, not necessarily distinguishable by the
retail public, so as to lower entry-level stan-
dards and expand membership. And they may
devote more of their budget to marketing than
to audit. This contrasts with the introduction of
new environmental legislation and regulations,
which has little effect on industry leaders but
which forces laggards to improve environmen-
tal management practices to a new baseline
level. This is critical, since any attempt to reduce
the aggregate environmental impacts of an
entire industry sector depends far more on rais-
ing performance of laggards rather than leaders.

Although tourism and travel may make up
around 10% of the global economy, it is not
clear what proportion it contributes to global
environmental impacts. On one hand, the eco-
nomic scale of tourism is measured at a retail
level, exaggerating its size relative to primary
industries, which are quantified at a commod-
ities level. On the other hand, tourism uses
products from all other industry sectors, and
hence contributes pro rata to their environmen-
tal impacts. Either way, tourism is certainly a
large enough sector that it is worthwhile trying
to reduce its contributions to air and water pol-
lution and to resource consumption.

More critically, however, as noted earlier,
the tourism industry can have direct and diffe-
rential impacts in areas particularly significant
for conservation of biological diversity; and
these ‘green’ aspects of environmental man-
agement, largely ignored by ecocertification
schemes, are at least as important as the
‘brown’ aspects. In established protected areas,
ecotourism itself may well be the principal
source of impacts, if management agencies
have sufficient resources to prevent damage to
biodiversity from weeds and pests, livestock
encroachment or mining, and illegal activities
such as fish and wildlife poaching and plant
and timber harvesting.

Tourism can produce negative impacts on
the natural environment through a wide variety
of mechanisms at a wide variety of scales
(Liddle, 1997; Manning, 1999; Buckley, 2001;
Newsome, et al., 2001; Eagles and McCool,

2002). These range from a single minimal-
impact backcountry hiker, to large-scale infra-
structure within protected areas, and intensive
tourist accommodation and residential devel-
opment immediately around its borders. The
growth of adventure tourism and associated
activities, including multi-sport races and simi-
lar competitive events, is significant, since for
commercial adventure clients and competitors,
the activity is more important than the environ-
ment, and minimal-impact practices are com-
monly ignored. Adventure tour operators and
multi-sport event organizers do have an interest
in minimizing impacts, so as to use the same
site repeatedly, in the same way as local resi-
dents and outdoor recreation clubs. Whereas
residents and club members continue to fre-
quent the same area, commercial clients and
event competitors generally do not.

Amenity migration is significant because it
increases infrastructure, subdivision and resi-
dential development on the immediate borders
of protected areas. This does not necessarily
lead to complete vegetation clearance, as com-
monly happens for agricultural land uses, but
it does commonly increase: the number of
fences, which act as a barrier to wildlife move-
ments; the number of dogs and cats, which prey
on native birds and wildlife and may escape
into protected areas and establish feral popula-
tions; cars and noise, which kill and disturb
native birds and animals; and the introduction
of garden plants and weeds, which may also
disperse into protected areas. Many of the
world’s worst weeds were first introduced as
garden plants, and many of the world’s worst
animal pests were first introduced as household
pets.

In wilderness areas and other relatively
pristine protected ecosystems, any human use
produces some impacts, even if the greatest
skills and care are used to minimize them. The
impacts and management of outdoor recrea-
tion, small-scale commercial nature tourism,
and public visitor infrastructure in national
parks and similar areas have been reviewed on
a number of occasions under the rubric of rec-
reation ecology (Liddle, 1997; Manning, 1999;
Buckley, 2001; Newsome et al., 2001). The
type and degree of impacts depend on a range
of factors, including: number of people, group
size, activity, equipment, minimal-impact skills
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and practices, ecosystems, season and man-
agement regime. For the same activity and
equipment, minimal-impact practices, and
management regime, more people means more
impact. However, any of these factors can
change per capita impacts by orders of magni-
tude, and can therefore outweigh the effects of
numbers alone.

The ecological significance of different
impacts differs considerably between different
ecosystems. Impacts that are localized, obvious
and easy to measure have been studied in much
more detail than those that are diffuse, hidden
and hard to measure. For most types of impacts,
research data are very sparse. Even for the most
heavily studied types of impacts, such as tram-
pling of vegetation by hikers, there is nowhere
near enough information to construct general
predictive models that apply across a broad
range of ecosystems (Buckley, 2001). There
seems to be very little appreciation within the
tourism industry, or even within protected area
management agencies, of the complexity of
ecological impacts, or the time and resources
required to carry out scientifically valid ecolog-
ical research (Buckley, 2002b).

To summarize all the different impacts of
tourism on the natural environment is beyond
the scope of this chapter, but a few general pat-
terns are worth noting. Different activities
cause widely different impacts. Impacts can
include noise, air pollution, water pollution,
groundwater depletion, modification to sur-
face water flows, soil erosion or compaction,
changed fire regimes, damage and disturbance
to plants and vegetation, death and disruption
of animal species and communities, introduc-
tion and dispersal of weeds and pests, introduc-
tion of plant and animal diseases and
pathogens, disruption of plant and animal
reproduction, interference with interspecies
interactions, and a wide range of more subtle
and complex higher-order effects.

Individual per capita impacts can vary
by several orders of magnitude, depending on
activities and equipment, place and timing, and
minimal-impact skills and practices. The ecolog-
ical significance of different types of impact, and
hence of the activities that cause them and the
minimal-impact practices and management
regimes which may reduce them, differ greatly
from one ecosystem to another. The most heavily

studied impacts tend to be those that are obvious,
localized and easy to measure. Many impacts of
this type are also self-limiting, in the sense that
they do not spread beyond the initial impact site
unless the human disturbance continues. Some
are also reversible, by appropriate management
actions. In consequence, they are typically less
significant for ecological integrity than impacts
that are hidden and diffuse, hard to measure and
manage, irreversible, and self-propagating, in
the sense that once initiated, the impact contin-
ues to spread or intensify even if the original dis-
turbance ceases. However, these distinctions are
not always straightforward, since: (i) some
impacts may be self-limiting in one ecosystem
butself-propagating in another; (i) some impacts
may be self-limiting at low intensity, but become
self-propagating if the initial impact exceeds a
particular threshold of disturbance; and (iii)
impacts which are minor and self-limiting in
themselves may produce far-reaching secondary
effects in some circumstances.

As an example, trampling of soils and
vegetation by hikers can quickly cause quite
significant damage to arctic-alpine ecosys-
tems, whereas in the dense understorey of a
tropical or subtropical rainforest, stinging
plants and hooked vines may do more damage
to the hiker than vice versa. However, even a
barely detectable backcountry trail in dense
forest may have secondary impacts if it is used
by native or feral predators to hunt smaller
native wildlife. Depending on the vegetation
type, low-intensity trampling may do no lasting
damage, since the vegetation can recover once
the impact is removed. Beyond a certain thresh-
old, which varies with the plant species con-
cerned, however, trampling causes the plants to
die, though often not immediately, and this may
then lead to soil erosion, even if there was none
initially. This may occur on steep hill slopes
with friable soils, for example, or in permafrost
areas which melt out and subside where insu-
lating vegetation has been destroyed.

Conclusions

Comparing these various credits and debits, it
is clear that conservation interests, agencies
and land tenures make a very large net positive
contribution to the tourism industry, by provid-
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ing tourist attractions, protecting them from
deterioration, and subsidizing access and facil-
ities. This applies in developed and developing
countries alike, although facilities may be
fewer in the latter.

The net positive or negative contribution of
tourism to conservation is less straightforward.
Mainstream transport, accommodation and
urban attractions have a range of negative
impacts with no immediate positive offset. For
the nature tourism subsector specifically, there
are many mechanisms for potential positive
contributions to conservation, either by lobby-
ing for new national parks, setting up private
reserves, helping to protect existing parks or
changing land use in public land outside parks.
However, to date, the practical quantitative
contribution has been small (Buckley, 2003).
There are many ways in which tourism has
detracted from conservation by producing
environmental impacts within public protected
areas, and by building, contributing to or lob-
bying for large-scale infrastructure and/or resi-
dential development in and around protected
areas. To date the monitoring and management
of these has been limited. Additionally, most
nature tourism products also rely on urban
accommodation and transport internationally
and in gateway towns.

Overall, in developing countries where
conservation frameworks are often less effective,
the net effect of tourism on conservation is prob-
ably positive: not because tourism itself is nec-
essarily lower-impact, butbecause impacts from
other sectors pose a greater risk. In developed
nations with more effective protected area sys-
tems and management agencies, the net effect of
tourism on conservation is probably negative,
particularly if amenity migration is included.

As human populations and land-use pres-
sures continue to grow worldwide, protected
area management agencies face growing polit-
ical challenges in maintaining public support
for protected areas, so as to get the financial
resources and public cooperation necessary for
visitor and conservation management. In addi-
tion to traditional tasks such as controlling
weeds, fires and feral animals, therefore, they
now need to build and maintain political con-
stituencies which will either lobby for public
funding, or support the imposition of user
charges, or both.

While some people appreciate the signifi-
cance of protected areas for global sustainabil-
ity and are glad to lend support for this reason
alone, others are more likely to provide such
support if they can make some immediate per-
sonal use of the areas concerned. And whereas
minimal-impact backcountry bushwalking or
birdwatching are preferred activities for more
traditional users of the protected area estate,
there are also social groups who want to use
national parks simply for an out-of-town picnic,
or for adventure activities such as rock climb-
ing, mountain biking or whitewater kayaking.

In addition, some parks and other public
lands have a history of use for horse-riding or
motorized activities such as snowmobiling.
Such uses can cause major environmental
impacts, such as trampling by horses’ hooves,
introduction of pathogens in horse manure,
and noise and air pollution from snowmobiles.
They may also generate strong conflicts with
other park users. However, despite these fac-
tors, there are strong political lobbies which
make it difficult for protected area management
agencies to control such uses. In some cases at
least, it appears that such lobby groups are so-
called ‘astroturf’, i.e. political lobby organiza-
tions that masquerade as grassroots groups, but
are, in fact, established and funded by large-
scale commercial interests, such as equipment
manufacturers. Large-scale global trends, such
as the increasing commercialization of the
adventure recreation sector, therefore, and its
increasing links with the clothing and enter-
tainment industries, affect protected areas
through political constituencies as well as on-
ground impacts.

In both developed and developing
nations, therefore, the overall balance of cred-
its and debits between tourism and conserva-
tion is increasingly dependent on politics on
local, national and international scales.

It was not coincidental, therefore, that tour-
ism and conservation interests worldwide
intensified their political efforts during the
International Year of Ecotourism. Global social
and environmental megatrends take time to turn
around, whereas in politics it is said that ‘a day
is a long time’. However, short-term political
manoeuvring, often in secret, affects the long-
term future credits and debits between tourism
and conservation.
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The Cost of Getting There: Impacts of
Travel to Ecotourism Destinations

David G. Simmons and Suzanne Becken
Environment, Society and Design Division, Lincoln University, New Zealand

Introduction

This chapter discusses energy use and carbon
dioxide emissions associated with ecotourism.
To date most research has focused on the visible
and direct effects of ecotourism activities; how-
ever, the analysis presented here suggests that far
greater attention needs to be paid to the invisible
effects, especially those arising from the travel
inputs throughout the ‘ecotourism system’. Data
presented are drawn from recent research in
New Zealand which, while not assembled for
this specific analysis, have been extended to dis-
cuss ecotourism in New Zealand.

Much of this volume focuses on defining
and measuring the outcomes from ecotourism
at the site level. Increasingly ecotourism has
been described to represent, or at least encour-
age, sustainable forms of tourism in natural
areas. Sustainable tourism is focused on ‘using
resources sustainably’ and ‘reducing over-
consumption and waste’ (Tourism Concern,
1991). Accordingly, ecotourism has also been
defined as

.. . environmentally responsible travel and
visitation to relatively undisturbed natural
areas, in order to enjoy and appreciate nature
(and any accompanying cultural features —
both past and present) that promotes
conservation, has low visitor impact, and
provides for beneficially active socio-
economic involvement of local populations
(Ceballos-Lascurain, 1996, p. 20).

However, travel or mobility are mostly asso-
ciated with considerable resource use in the
form of fossil fuels, and it therefore directly
challenges the principles set out above for sus-
tainable tourism.

For ecotourism, a travel component can
occur at three distinct scales: first, transport
directly associated with the ecotourism experi-
ence, for example a boat trip around an eco-
tourism site; secondly, travel between various
ecotourism sites or operations; and thirdly,
transport from the home location to the desti-
nation, where the ecotourism experiences take
place. Ecotourism often occurs in remote areas
(Boyd and Butler, 1996) and in developing
countries or island states (Gossling, 1999),
which means that this third travel component
often requires international long-distance air
travel. It is argued in this chapter that at each of
these travel components ecotourism is asso-
ciated with substantial energy use and green-
house gas emissions, and that future concepts
and developments need to take into considera-
tion measures to mitigate these effects. We
argue that ecotourism will fail to be on the
‘deep green’ or sustainable side of the nature
tourism spectrum, if these criteria of environ-
mental sustainability are not met in the future.

Interestingly, most ecotourism research
and product development focuses on local, on-
site environmental impacts resulting from eco-
tourism activities (Cole, 1995; Buckley, 2000a,
2001), with the wider global consequences
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rarely being analysed. Transport, as a main con-
tributing factor to resource use associated with
ecotourism activities, has, at most, been dealt
with as a source of local air pollution, conges-
tion or habitat destruction for infrastructure
construction. Research on environmental
impacts mostly deals with the broader concepts
of nature tourism or sustainable tourism, rather
than with the very specific niche product of
ecotourism, which has been difficult to distin-
guish sufficiently from these other forms of
tourism (Buckley, 2000b).

In the same way as there is disagreement as
to what exactly ecotourism comprises, it is prob-
lematic to identify and capture ‘ecotourists’, and
to separate them from other visitors to natural
areas. Following criteria for ecotourists in Kenya
by Ballantine and Eagles (1994), for example,
the large majority of holiday visitors to a ‘green’
destination such as New Zealand would qualify
as ecotourists. Taking the stricter definition of
Butler (1992) (given in Higham and Liick, 2002),
however, only few tourists would meet the crite-
ria. While most tourists to New Zealand con-
sider ‘learning about nature’ and visiting natural
areas as important (criteria from Ballantine and
Eagles), they probably rarely ‘benefit the natural
resource’, and the experience is mostly not
‘intrinsic’, ‘biocentric’ and not ‘thrill-seeking’
(selected criteria from Butler). For this reason,
we would define tourists to New Zealand more
broadly as nature tourists and do not specify to
what degree they would qualify as ecotourists in
the purist sense. This reflects the perspective that
during their visit most tourists engage in some
sort of ‘ecotourist’ activity (for example visiting
a National Park), or by undertaking a tour that
possibly could qualify as an ‘ecotour’ (for exam-
ple wildlife scenic boat cruises or cultural per-
formances).

This chapter discusses energy use and
carbon dioxide emissions associated with eco-
tourism in New Zealand, and is structured
according to the three dimensions of travel
identified above. The local level (on-site activ-
ity) is considered first, and is followed by a dis-
cussion of national travel patterns (between-site
travel, or itineraries), and international travel by
tourists. Throughout, New Zealand is used as a
case study, as our analysis has been able to
draw on unique datasets and recently com-
pleted analyses.

On-site Travel

Clearly, ecotourism forms an important part of
the tourism industry in New Zealand, building
on a long tradition of tourism in natural areas
(Dowling, 2001). To the present, there are no
ecotourism accreditation programmes in New
Zealand, although following the International
Year of Ecotourism in 2002 the Nature and
Ecotourism Accreditation Programme (NEAP-
GG21) is being introduced in New Zealand. In
an effort to develop a national database of eco-
tourism operators in New Zealand, Higham et
al. (2001) identified 400 businesses that offer
some sort of nature-based tourism product. Of
these operators, 247 (62%) promoted them-
selves as ecotourism providers. The differentia-
tion between ecotourism and nature or
adventure tourism seems to be experience-
based rather than impact-based, which means
that more emphasis is put on the educational
part of the product than on its environmental
outcomes. One key issue in this context is on-
site transport, which is often a fundamental
component of most nature tourism operations.

Previous research on the New Zealand
tourist attraction and activity sector (Becken and
Simmons, 2002) revealed that many tourist
activities require some form of motorized trans-
port. As part of a broader study on energy use in
tourism, data were collected on energy use from
a cross-section of activity providers (N=107)
broken down by different energy sources; for
example, diesel for transport and electricity for
building functions. It became evident that
nature-based ‘tourist activities’ are considerably
more energy intensive on a per visitor basis than
the more urban-based ‘tourist attractions’ (for
example, visiting museums or botanical gar-
dens). ‘Ecotours’, in particular, were found to be
built around taking visitors to natural assets by
various types of motorized vehicles; for exam-
ple, four-wheel drive vehicles or boats. In fact,
the further activities explore remote areas, the
larger the energy use due to the increasing
transport requirements (Table 2.1). The highest
per capita energy use is associated with scenic
flights (344M)) and jet-boat excursions (200
M]J). Our data also indicate that combination
activities such as watching wildlife (400M)) are
very energy intensive, because in New Zealand
most wildlife operations focus on marine mam-
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Table 2.1. Energy use per visitor for different tourist activities (source: Becken and Simmons, 2002).

Mean energy use

Activity N per visitor (MJ) Standard deviation
Walking 4 3.2 3.2
Shopping 3 3.4 2.5
National Park visitor centre 11 3.5 4.4
Historic site 5 4.0 1.8
Botanical garden 3 6.2 1.3
Farm show 3 6.9 3.2
Museum and art gallery 9 9.7 11.4
Golf 3 12.0 9.7
Theatre or concert 3 21.5 155
Experience centre 6 29.2 14.4
Rafting 4 36.4 17.0
Adventure 4 56.9 46.7
Horse-riding 4 117.9 127.0
Scenic boat cruise 5 164.7 110.4
Wildlife in natural setting 3 234.3 164.8
Jet-boating 4 255.3 147.4
Scenic flight 3 344.4 91.7

mals that are viewed from a boat. In contrast,
more general tourist activities, such as playing
golf (12 M)) or visiting a visitor centre (3.5M)),
are low-energy tourist activities.

Between-site Travel

Most tourists to New Zealand are likely to have
some interest in nature, and, in fact, it proves
difficult to select a sample of ‘ecotourists” out of
the existing database on international tourists
(annual International Visitor Survey). For exam-
ple, 25% of all international tourists visit geo-
thermal areas, 17% undertake a boat cruise and
12% engage in trekking (Tourism New
Zealand, 2002). Moreover, New Zealand is
generally characterized as a touring destina-
tion, with attractions being widely dispersed,
which induces multi-destination itineraries
(Oppermann, 1994; Becken et al., 2003).

For this reason it is difficult to compare
holiday itineraries of ‘ecotourists’ with ‘non-
ecotourists’. For the purposes of this analysis, it
was therefore decided to discuss transport
energy use associated with a hypothetical self-
drive itinerary that is promoted on the web-
site homepage of Tourism New Zealand, the
national marketing agency. These general self-
drive itineraries are tailored for different lengths

of stay, and also include reference to a variety
of local tourist attractions and activities en
route, among them numerous ecotourism
attractions. The analysis brings with it the
assumption that a potential nature tourist (as
are most tourists to New Zealand) searching the
Internet selects one of the suggested multi-day
itineraries, or builds a similar one based on
their specific interests, from one of the many
other promotional sources that support Tourism
New Zealand’s marketing efforts. Based on an
average length of stay of 20 days (Statistics New
Zealand, 2000), the 22-day itinerary (being the
nearest surrogate) was chosen (Table 2.2). This
suggested route combines the North Island
with the South Island through a flight from
Auckland to Christchurch. Energy use is calcu-
lated assuming the use of a rental car (average
occupancy 2.5 passengers; Becken, 2002a),
which has an energy intensity of 0.94M] per
passenger-kilometre (62.7 g CO, per passenger-
kilometre). The energy intensity of domestic air
travel is 2.75 M] per passenger-kilometre (EECA,
1999), resulting in CO, emissions of 188.9g
per passenger-kilometre.

The suggested itinerary covers 3773km
and results in a total transport energy use of
6388MJ and concomitant release of 430kg of
CO,. The inland flight alone makes up one-
third of this energy use. This compares with an
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Table 2.2. Tourism New Zealand’s suggested self-drive itinerary (TNZ, 2003) and associated energy use
and carbon dioxide emissions.

Distance Transport Energy CO,
Day From -to Eco-activity (km) mode use (MJ) (kg)
1 Auckland — Whitianga Karaka bird hide 214 Rental car 201 13
2  Whitianga — Tauranga Boat cruise, kayak trips, 167 Rental car 157 10
fishing
3 Tauranga - Rotorua Dolphin encounters, 86 Rental car 81 5
geothermal attractions
4 Rotorua - Gisborne Horse trekking 286 Rental car 269 18
5 Gisborne — Napier Wine and food trails 216 Rental car 203 14
6  Napier, day trip to Taupo Cape Kidnapper gannet 286 Rental car 269 18
colony
7 Napier — Wellington Kapiti Island 335 Rental car 315 21
8  Wellington Guided walking tours Rental car 0 0
9  Wellington — New Plymouth Whanganui National Park 355 Rental car 334 22
10  New Plymouth — Waitomo Mt Taranaki 173 Rental car 163 11
11 Waitomo - Auckland Glow worm caves 200 Rental car 188 13
12 Auckland - Christchurch 744 Domestic air 2046 141
18  Christchurch — Dunedin Royal Albatross Colony, 362 Rental car 340 23
Penguin Place
14 Dunedin — Te Anau Trout fishing, caves 290 Rental car 273 18
15  Day trip to Milford or Boat cruise, ecology tours 121 Rental car 114 8
Doubtful Sound
16 Te Anau — Queenstown Maori culture 170 Rental car 160 11
17  Queenstown — Wanaka Flightseeing 117 Rental car 110 7
18 Wanaka - Franz Joseph Haast information centre 287 Rental car 270 18
19  Franz Joseph — Greymouth  Okarito Lagoon, white 177 Rental car 166 11
heron colony
20  Greymouth — Nelson Pancake rocks 327 Rental car 307 21
21 Nelson - Blenheim Sea kayaking 138 Rental car 130 9
22 Blenheim — Christchurch Kaikoura whale watching 312 Rental car 293 20

average transport energy use of 2830 M across
all international tourists in New Zealand in
2000 (Becken, 2002b). Calculated on a daily
basis, the suggested tour consumes 290 M)/ day
for transport alone. In addition, a tourist would
require energy for accommodation, which in
New Zealand ranges between 25 M] per night
on a campground to 155MJ for an average
night in a hotel (Becken et al., 2001). (For New
Zealand’s international tourism, transport
within the destination has been estimated to
consume 69% of all energy deployed across
the sector; Becken, 2002b.) The participation in
eco-activities requires additional energy input,
as indicated in Table 2.1.

As mentioned previously, it is very difficult
to draw a line between ecotourists, nature tour-
ists and other tourists to New Zealand.
However, it becomes clear that visiting ecotour-

ism sites and operations in New Zealand is most
likely associated with a multi-destination or
touring holiday. This style of travel induces con-
siderable energy use, in which energy deployed
for transport dominates other energy required
for accommodation and recreational activities.

It is also instructive to make comparisons
among different travel styles. At the other end of
the spectrum from an ecotourism holiday in New
Zealand (as described above) would be an all-
inclusive holiday in a resort, such as those found
in tropical destinations such as the Caribbean.
This type of mass-tourism has often been stigma-
tized by being potentially environmentally harm-
ful (due to high levels of energy use to meet
guests’ expectations of ‘luxury’), socially incom-
patible and culturally dangerous. On the basis of
energy use, however, it appears that tourists who
stay comparatively immobile in one single resort
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consume less energy compared with so-called
ecotourists. The UK Centre for Economic and
Environmental Development (UK CEED, 1998)
analysed the impacts of all-inclusive resorts in
Santa Lucia, and found that one guest-night is
equivalent to about T09M]J (own calculations
derived from figures provided by UK CEED). In
addition to this base energy consumption, tour-
ists are picked up from the airport and undertake
occasional excursions. However, most activities
are on-site and therefore do not require transpor-
tation. Notwithstanding the climatic differences,
the hypothetical ecotourism holiday in New
Zealand discussed above is therefore about three
times as energy intensive on a per-day basis as the
Santa Lucia example. Within New Zealand a sep-
arate analysis of international tourism has indi-
cated that energy intensities vary considerably
across six identified tourist types: coach (536
MJ/day), soft comfort (431MJ/day), auto (321
MJ/day), camper (310MJ/day), backpacker (250
MJ/day), tramper (hiker) (212 MJ/day), and visit-
ing friends and relatives (205 MJ/day) (Becken et
al., 2003).

It appears therefore that curbing energy
use associated with ecotourism holidays funda-
mentally requires reducing travel distances.
Hence, a more regional approach, where tour-
ists stay longer in one region, needs to be con-
sidered. Tourism New Zealand has reported a
trend that ‘fewer tourists want to race along the
traditional “golden route”. The new rule in
travel is to “go slow and savour” — meaning vis-
itors want to do fewer regions, but in greater
depth’ (Anon., 2002). In the promotion of
regional travel lies a great challenge for
regional and national marketing agencies, but
also a great potential to achieve synergetic
effects of reducing transport energy use and
supporting regional development. Such meas-
ures will not be easy policy options, however,
as much ecotourism development is promoted
under the aegis of regional economic develop-
ment, and in so doing differing regions are set
to compete against each other.

Travel to the Destination
Ecotourism destinations and sites are often

located in developing countries, while ecotour-
ists tend to originate from Western countries,

typically Europe or North America (Gossling,
2000). For this reason air travel is the most
common transport mode used for ecotourism
holidays. Aviation has been identified as an
important contributor to climate change, with
passenger air travel comprising about 3.5% of
worldwide greenhouse gas emissions (IPCC,
1999). In spite of external ‘shocks’, such as the
sudden acute respiratory syndrome (SARS) out-
break, and increasing terrorist activity, The
World Tourism Organization continues to pre-
dict an increasing long-term trend of long-
distance travel to exotic destinations combined
with an increasing interest in nature activities.
Nature tourists often originate from the wealthy
countries in Europe, North America and
Oceania and travel to destinations such as South
America, Asia and Africa. As a result of this geo-
graphical distribution, considerable migrations
are involved to transport nature tourists to their
destination. This global situation is particularly
evident in the case of New Zealand, an isolated
destination in the South Pacific where the aver-
age one-way flying distance of international vis-
itors was found to be 12,000km (Becken,
2002c¢). Clearly, from a global perspective the
enormous energy consumption associated with
this travel makes any energy reduction achieve-
ments at the destination look minor. The emis-
sion of 430kg of CO, for the self-drive itinerary
presented above is about the same as the one-
way flight for Australian visitors to New Zealand.
Visitors from Britain emit about six times the
emissions of their destination-based travel on
their one-way flight to New Zealand (Table 2.3).

When looking at the importance of differ-
ent nationalities at representative ecotourism
operations in New Zealand (Higham et al,
2001), itis evident that most ‘ecotourists’ travel
a long way to New Zealand, mostly from
Europe. This fact alone may lead to the conclu-
sion that tourism in natural areas in New
Zealand can be classified at most as nature
tourism, but not ecotourism, unless measures
are taken to mitigate the impact of the long-
distance flight.

Discussion

A generally accepted model of resource use
would suggest that one either reduces inputs at



20 D.G. Simmons and S. Becken

Table 2.3. Nationalities of visitors to New Zealand
ecotourism operations alongside calculated
carbon dioxide emissions from their international
travel to New Zealand (one-way flight).

CO, emissions

Nationality Per cent? (tonnes)®
New Zealander 28.3 NA
British 26.1 2.4
American 15.1 1.4
German 5.0 2.5
Australian 4.7 0.4
Canadian 4.0 1.8
Dutch 2.8 2.3
Swiss 1.9 2.3
Danish 1.3 2.5¢
Belgian 1.0 2.3°

NA, not applicable.

a Source: Higham et al. (2001).

® Source: Becken (2002c).

¢ Danish equated with German and Belgian with Dutch.

source, reviews and changes technologies
(resource transformation systems) or, failing
that, mitigates the outcomes, for example
through carbon offsetting schemes. Each of
these has application to the ecotourism system
and resource use we have described above.

In the first instance, ecotourism has been
promoted as an environmentally positive form
of tourism — indeed many contemporary defini-
tions list a ‘positive contribution to nature’ as
one, if not the, core requirement. To the present,
local and directly visible effects have been
treated with much greater interest and attention
in the ecotourism literature. However, as our
above data demonstrate, it may be that eco-
tourism’s more insidious effects lie in those that
remain invisible. Increasing evidence of the
invisible effects of ecotourism activities may
lead those who call themselves ecotourists
to consider changing their behaviour.
Modifications to tourist behaviour could
include both less frequent and less extensive
(between and within destinations) travel.
Increased length of stay either regionally, or at
key sites, is certainly another possibility that
could reduce travel costs. The fact that in this
year (2003) the World Tourism Organization is
hosting a conference on tourism and global cli-
mate change suggests that greater attention is
being focused on the energy costs of tourism

overall. Among all forms of tourism, it might be
reasonable to assume that ecotourists might be
the most susceptible to change messages.

An increasing number of initiatives seek to
encourage better practice through providing
general tips on how to reduce energy use and
emissions, and through describing case studies
of good practice (Commonwealth Department
of Tourism, 1995; Green Globe Asia Pacific,
2000). Key options include: (i) reducing the
need to travel, for example by linking several
single trips to one multipurpose trip (trip-
chaining); (ii) increasing transport efficiency, for
example through occupancy levels, fuel effi-
ciency, cleaner fuels, driving behaviour, and
vehicle size; and (iii) offsetting carbon dioxide
emissions by investing into renewable energies
or tree-planting schemes (carbon sinks). Table
2.4 provides a list of suggestions to reduce tour-
ist transportation.

In terms of technology, considerable
progress has been made in air technology in the
past two decades (IPCC, 1999), but these gains
appear to have been overrun by the pervasive
growth of tourism demand. None the less,
options do exist for ongoing marginal gains and
more fuel-efficient engines (for both air and
land applications) and in traffic management.
Notwithstanding these gains, the sheer dis-
tances covered by air transport and the over-
whelming contribution of origin-destination or
intra-destination linkages makes air transport
the single significant driver of tourism energy
emissions.

To embrace fully the concept of ecotour-
ism as sustainable tourism, a tourist can choose
between a number of operators at, and
between, destinations, including those who
market themselves as ecotourism businesses.
For major airlines, however, there are none
operating as ecotourism businesses per se
although there is an emerging trend for some to
benchmark their environmental performance,
with views to increasing resource efficiency
and possible carbon sequestration.

Carbon sequestration is a medium-term
process whereby carbon dioxide emissions from
the combustion of hydrocarbon fuels is (re)-
bound into carbon storage, via the growth of
plant materials, most often in the form of mature
forest systems. Carbon sequestration offers some
promise, but only for those destinations that can



Impacts of Travel to Ecotourism Destinations 21

Table 2.4. On the way to better practice (after Commonwealth Department of Tourism, 1995).

Action How

Encourage longer stays in one area

Encourage tourists to use energy-
efficient transport modes

Through attractive packages (discounts), attraction chaining

Public transport (provide timetables), collective transport (e.g.
shuttle bus), attractive tour packages with interpretation, meals

enroute and stops at interesting places, promote fuel-efficient
cars, diesel cars

Transport behaviour by staff members

Carpooling of staff, minibuses, encourage public transport or

cycling, combine guest transport and delivery of supplies, use
telecommunication

Reduce vehicle use
distance

Driving behaviour and vehicle
performance

Encourage walking and biking, plan trips to reduce travel

Tyre pressure, regular service and tuning, speed of 90km/h
instead 110, driver training courses, switch off idling engines,

use air-conditioning wisely

offer real opportunities due to their geographical
possibilities. In New Zealand, carbon sequestra-
tion from tourism (among other sectors) can
address general biodiversity goals as previously
modified landscapes are re-established in native
flora. Kaikoura, a Green Globe 21 benchmarked
community, which is often seen as an ecotour-
ism destination because of its focus on marine
mammal watching, has calculated the need to
plant 2 million trees to sequester the carbon from
its tourism sector (McNicol et al., 2002). To
some, at least, this represents the opportunity for
new tourist experiences as they ‘bury’ their
carbon and receive appropriate recognition [e.g.
a global positioning system (GPS) reference,
and/or a digital image] for their action.
Preliminary estimates for New Zealand as a
whole also indicate that all carbon from internal
travel could be sequestered. In a bold move, the
New Zealand Tourism Strategy Group (2001) has
signalled an intention for the sector to be ‘carbon
neutral’ by the implementation date (2010).
Elsewhere there are already a number of initia-
tives at the level of the individual firm, including
the Green Globe 21 programme, which has
energy management as the first of its ten criteria
towards sustainable tourism businesses.

Thus, in the realm of energy and emissions
management, ecotourism may again become a
lead segment for more sustainable tourism
practices. Within the above discussion of a
tourism ‘production function’ for ecotourism, it
remains yet to be seen what role, if any, will be

played by various government interventions —
be they incentives or regulations. Shadow pric-
ing of external costs, via carbon taxes, are a
possible mechanism under the Kyoto Protocol,
coming into force in New Zealand in 2007. If
at a later stage international travel was to be
included in the Kyoto Protocol, this could have
significant effects on the long-haul ecotourism
market, as could refocusing market efforts as
governments are challenged to meet their Kyoto
obligations. One implication of the above that
has yet to be exposed to international debate is
the potential consequence of reduced travel to
the Third World. Earlier in this discussion we
had indicated that, on a global scale, many des-
tinations offering ecotourism opportunities are
to be found in Third World destinations.
Modifications to the demand for long-haul
travel may arise from a number of means,
including price, as well as moral or ethical
pressures. If this were to happen, then this
could set in train a wider set of problems, as
many Third World destination areas have a
much higher dependency on (eco)tourism as an
earner of foreign exchange than most, if not all,
of their major source markets.

The data and analyses reported here repre-
sent a preliminary analysis of ecotourism
viewed through the lens of energy use and
emissions. Much of these data were assembled
for other broader analyses, and the itinerary
analysis, while being based on publicly avail-
able recommendations, remains hypothetical.
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Notwithstanding these caveats, the early indi-
cations are that ecotourism in its present con-
figuration (certainly in New Zealand at least) is
a highly energy-dependent form of travel.

Aside from re-examining the data and
analyses presented here, the immediate impli-
cation is for ecotourism operators’ associations
and national policy makers to examine the
wider tourism systems in which they operate.
Without such considerations, ecotourism may
merely present a scattering of relatively well-
managed sites within an expansive and expen-
sive tourism system that leads both tourism and
development away from their overarching goals
of sustainability.
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Impacts of Tourism-related In-migration:
the Greater Yellowstone Region

Jerry Johnson
Department of Political Science, Montana State University, Montana, USA

Introduction

Tourism and recreation, like most entertainment
businesses, are dependent on an ever-expand-
ing market for an ever-changing product that
appears novel and exciting. In the face of a flat,
and even declining, ski industry since the mid-
1980s, the successful Rocky Mountain resort
(e.g. Vail, Colorado; Sun Valley, Idaho; Jackson,
Wyoming) is, in large part, subsidized by a
thriving market for second homes and recrea-
tional ranch properties. The buyers are an
increasingly affluent, ageing population. In the
many tourism towns that dot the West, con-
struction and home sales are two of the most
vigorous business activities in local economies.

While tourists and their related activities
may bring negative impacts to a community or
region (Rotham, 1998) the consequences may
well be short term or manageable by govern-
ments or markets. For example, minimizing the
degradation of environmental resources as a
result of too much visitation can be mitigated
by temporary closures, a permit system that
limits visitation, alternative means of experi-
encing the attraction, or discriminatory pricing.

The same may not be true for real estate
development and the infrastructure that comes
with tourism-stimulated migration (Clifford,
2002). This chapter provides a discussion of
two categories of impacts resulting from rural
residential development in resort towns and

tourist destinations in the Greater Yellowstone
Region (USA). The first category includes those
that affect the physical, administrative and
public service infrastructure. The second in-
cludes those that accrue to the social, eco-
nomic and quality of life elements of a
community. Both categories bring with them
positive and negative attributes of change. On
one hand, rural residential development pres-
sure may present challenges to local jurisdic-
tions in terms of public service provision. On
the other hand, development may enhance the
local economy or quality of life in small towns
that are partially or wholly dependent on tour-
ism activity.

Background: the Greater Yellowstone
Region and Tourism

The lands that comprise the Greater Yellow-
stone Region (Fig. 3.1) are home to key preda-
tor species (grizzly bear and grey wolf), prey
species (elk, deer, moose), and a host of birds
and smaller mammals (Hansen et al., 2002).
Several species in the region are listed under
the Endangered Species Act or are ‘species of
special concern’. The landscape is a mosaic of
wild and domestic vegetation, including conif-
erous forests, arid shrub and grasslands, culti-
vated crops that include wheat, maize,
potatoes, lucerne and hay, as well as domestic

© CAB International 2004. Environmental Impacts of Ecotourism (ed. R. Buckley) 25
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Fig. 3.1. Greater Yellowstone Region, USA.

animal production. Several major river systems
originate in the region; many are highly devel-
oped for agriculture and the private lowland
river valleys (<1800m above sea level) are
much sought-after rural homesites. The scenery
can be spectacular. Several major mountain
ranges in the area exceed 3000m above sea
level. Most of these spectacular vistas are found
on public land (80% of the land base) and the
remaining 20% of the land is privately owned.
Public land managers are increasingly con-
sumed with the tradeoff between commodity
production (minerals, timber, grazing and rec-
reation) and its impacts (i.e. off-road vehicles,
snowmobiles, wilderness boundary enforce-
ment). Long-time private landowners are chal-

lenged by rapidly escalating land prices and the
difficulty of continuing to make a living from
the land.

The region is home to over 370,000 resi-
dents, many recently arrived in the past decade.
Several counties are among the fastest growing
in the nation. During the past decade the
growth rate was nearly 19%, compared to 13%
nationally (US Bureau of the Census, 2000). In
the region there are a few micropolitan centres
(Vias et al., 2002) where most residents live and
work, and many others live in neighbouring
small towns or in the rural countryside.

Slightly over 3.5 million tourists visit
Yellowstone National Park each year. The
regional tourism industry is comprised of an
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assortment of activities, ranging from high-
value alpine skiing, snowmobiling, big-game
hunting, and fly-fishing to lower-value activities
such as bike-touring, hiking and river-running.
The tourism industry thrives in a full spectrum
of public and private settings. The majority of
recreation takes place on public land com-
prised of the two national parks and the seven
national forests in the region. Private lands
development include the Yellowstone Club —
an exclusive resort home development and ski
area — and many luxurious fishing lodges on
large ranch properties; many of these lodges
enjoy exclusive access to ‘spring creeks’
located on ranch property. The single feature
that ties all tourist activity in the Greater
Yellowstone together is that it takes place pri-
marily in a sparsely populated rural setting; this
differentiates it from some other tourist destina-
tions in America, located in an urban setting
(e.g. Disneyland, Niagara Falls, Las Vegas).

Tourism as an Attractant for New
Residents

From the mid-1980s through the 1990s non-
metro population growth in the western states
outpaced any other region in the USA
(Cromartie and Wardwell, 1999). Researchers
speak of a ‘rural renaissance’ as increasing
numbers of people fled the urban centres and
sought out high-amenity rural settings in which
to live (Beyers and Nelson, 2000). Part of the
quality of life these urban refugees were look-
ing for was outdoor recreation (Johnson and
Rasker 1995; Power, 1996).

Tourism- and recreation-related activity is
a magnet for the recently arrived, but the in-
migration of residents to resort towns and
“touristic’ destinations is not new. In the Greater
Yellowstone Region the land that is now
Yellowstone National Park had been a popular
tourist destination prior to when the Park was
established in 1872. Indeed, during the last
great Indian war of 1877, when Colonel Nelson
Miles” army pursued Chief Joseph across much
of Montana, tourists were taken hostage within
the Park boundaries (they were later released
unharmed). At the turn of the century wealthy
English gentry maintained an exclusive fox-
hunting preserve in Gallatin County, Montana.

As early as the 1930s avid skiers and
Hollywood stars alike were attracted to delib-
erate resorts such as Sun Valley, Idaho and
Aspen, Colorado. One effective method of pro-
moting the emergent ski industry and resorts
was to lure the rich and famous to the million
dollar lodges and to encourage them to own
property in the area. By the 1950s Sun Valley
and Aspen, in particular, became known as
playgrounds for the social and economic élite.
Others soon followed.

Throughout the 1960s and into the 1970s
‘ski bums’ vigorously pursued a lifestyle based
on achieving maximum ski days with minimum
work. The original resorts matured into func-
tional communities. Many of the original life-
style migrants remained to become local
business owners, real estate developers, and
holders of public office. They contributed a
sense of permanence and history to the com-
munities that transient visitors could not. In the
Greater Yellowstone, Jackson Hole Ski and
Summer Resort, Wyoming and Big Sky Resort,
Montana began operations during this period.

More recently, Johnson and Beale (2002)
found that rural counties with large concentra-
tions of recreational activity have had popula-
tion growth rates over 5% greater than that of
the US overall since 1990, and five times the
rate of other non-recreation non-metropolitan
counties. Most of the growth they document
has come from in-migration rather than natural
increase.

The reasons for the high growth vary, but a
map of recreation counties shows clearly that
in the western US many recreation counties are
in close proximity to mountains, the deserts of
the south-west and the Pacific Northwest (Fig.
3.2). Almost no recreation counties are located
in the eastern parts of the Rocky Mountain
States, eastern Oregon or Washington or in
southern California. Many recreation counties
in the West are adjacent to national parks and
most are in close proximity to national forests.

Johnson and Beale (2002) find that while
most recent research on rural population
growth suggests that high-amenity areas attract
significant numbers of older migrants, they
found that recreational counties attract
migrants at every age above 30. What this
means is that the contemporary recreation in-
migrant is no longer only a young ‘footloose’
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Fig. 3.2. US recreational counties (from Johnson and Beale, 2002).

individual; rather, many are later in their life
cycle and perhaps bring more skills and desire
for community identity and permanence.

For the young, tourism employment is still
primarily in the lower-paid service sector —
maids, taxi drivers, ski-lift attendants or in retail
outlets. Such employment tends to be short
term and with litle commitment to the
employer or community. Their commitment is
to recreation and they move to locations that
can provide high-quality skiing, fishing, kayak-
ing, backcountry travel, etc. A second, some-
what older group may tend towards more
permanence in the community. These tourism
entrepreneurs are outfitters, restaurant and
hotel operators, B&B owners, tour bus oper-
ators and travel consultants, all of whom can
find meaningful and lucrative work in a local
tourism economy. They own property and
locate to recreation areas for reasons of both
quality of life and employment. The third group
of residents is the retired or semi-retired. This
group is looking for similar recreation outlets as
the two previous groups, but also demand qual-
ity health care, personal safety, a good transpor-

tation infrastructure and a vast array of personal
services (Beyers and Lindahl, 1996). Taken
together, these three groups comprise a
dynamic and exciting demographic of lifestyle
migrants to rural communities that can offer
recreation and quality of life in a attractive geo-
graphical setting.

The Greater Yellowstone Region was, and
still is, one of the primary destinations for the
new lifestyle migrant, and tourism seems to play
a significant role in introducing would-be resi-
dents to the region. Snepenger et al. (1995), for
example, found that 4 out of 10 business owners
surveyed in 1995 reported that they had first
experienced the Greater Yellowstone Region as
a tourist. These ‘travel-stimulated entrepreneurs’
either moved or started a business in the region
subsequent to their tourist experience.

Another indicator of the region as a tourist
destination that attracts new residents is the
number of second or vacation homes. Accord-
ing to the latest census, approximately 13% of
the total housing stock in the region is classified
as either a second or a vacation home (US
Bureau of the Census, 2000). Some will even-
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Table 3.1. Second homes in the Greater
Yellowstone ecosystem (source US Census
Bureau, 2000).

Percentage of housing stock

Montana
Carbon 18.5
Gallatin 5.9
Madison 24.5
Park 9.6
Stillwater 12.0
Sweet Grass 10.9

Idaho
Bear Lake 22.3
Bonneville 1.2
Caribou 8.1
Clark 24.0
Franklin 4.3
Fremont 33.9
Madison 0.9
Teton 12.5

Wyoming
Fremont 4.2
Hot Springs 5.4
Lincoln 134
Park 6.8
Sublette 26.2
Teton 20.7

tually be the permanent residence as the
owners age and retire. Table 3.1 indicates the
relative percentages by county.

What makes the contemporary in-
migration to recreation counties remarkable is
the extent of the migration and the impact on
communities and land stewardship. The scale
of the migration is as large as any migration
experienced in US history. Between the 1990
and 2000 census the American West grew by
over 10 million people, and 67% of rural coun-
ties grew at rates faster than the national aver-
age (Beyers and Nelson, 2000; US Bureau of
the Census, 2000). In terms of the affected com-
munities, the number of new residents, homes
and businesses has led to significant benefits as
well as certain detrimental effects. Land use has
also shifted in ways that could not have been
foreseen at the beginning of the growth period,
as the demand for recreation ranches, for exam-
ple, has continued to increase and production
patterns shift towards conservation of natural
amenities and away from commodity and agri-
cultural production.

Impacts of Tourism-related
In-migration

Tourism activity in general is known to bring
with it a variety of direct positive and negative
economic, social and environmental impacts
to host resident communities, and they are well
documented in the professional literature
(Allen et al., 1988; Var and Kim, 1989; Long et
al., 1990; Allen et al., 1993; Andereck and
Vogt, 2000). The economic impacts, and con-
comitant multiplier effect, are the object of a
great deal of research (Stynes and Propst, 1992;
Teisl and Reiling, 1992); however, other indi-
rect impacts as a result of tourism-related in-
migration have received less attention. Two
clusters of impacts are identified in Table 3.2.

Public service/administration impacts

The first cluster of growth impacts are those that
accrue to the community as a functional ser-
vice and administrative unit (Teis| and Reiling,
1992). These include: increased construction of
primary and recreation homes, increases to
local economic activity and resultant tax reve-
nue, diversification of the tax revenue income
stream, changes in local property values,
increased maintenance of public buildings and
infrastructure and issues of public safety.

In some cases there are obvious benefits
from these changes. For example, in the
Greater Yellowstone Region, construction is a
dynamic component of the regional economy
as the demand for primary and second homes
continues. The construction trade, in turn, sup-
ports the building materials industry. These jobs
employ local labour and are typically locally
owned small businesses. The home construc-
tion industry also supports a considerable
ancillary business component in architectural
services, interior decorating, landscaping and
home furnishings. Many of the jobs in those
sectors are high value and offer quality employ-
ment opportunities. Figure 3.3 depicts the
changes to regional employment patterns for
the past three decades.

The flow of general tax revenue from tour-
ism is difficult to track and controversial. In
most communities, enhancement and diversifi-
cation of tax revenues would be a positive
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Table 3.2. Public administration and qualitative infrastructure impacts from tourism-stimulated

in-migration.

Public service/administration impacts

Qualitative impacts

Construction of seasonal and recreation homes

Increase in local/state sales tax

Diversification of tax revenues

Cost of public service provision — sewer, water,
schools, etc.

Enhanced property values

Healthy seasonal and recreation home market

Diversified employment opportunity
Enhanced entertainment and shopping
Environmental degradation/improvements
Enhanced social capital

Upward pressure on housing prices
Downward pressure on wages

Traffic congestion

change. However, in rapidly growing recrea-
tion communities the costs of hosting tourists
can, in some cases, exceed the revenues they
generate. In one of a handful of studies, Teisl
and Reiling (1992) attempted to determine the
costs incurred by towns in Maine to provide
public services to tourists. They found that
while some costs, such as police, sanitation and
administration, were associated with higher
levels of tourism, others costs did not increase
(i.e. fire protection). They do point out that the
relatively large number of seasonal homes in
some Maine communities did increase police
expenditures because of the need for additional
labour costs during the peak season of use.

In those areas with significant amounts of
tourism-related in-migration the tax impacts
are negative. Even as local economic develop-
ment due to construction enhances property
values and results in higher tax revenues, the
unanticipated tax burden due to the increased
cost of public service provision to rural house
sites can outweigh those revenues. Of the six
Rocky Mountain communities that have been
studied in the past decade by the American
Farmland Trust (1998), on average, residential
development cost county government US$1.22
in public service expenditures for every dollar
of tax revenue. A statewide study in Wyoming
found that rural residential development cost
US$2.01 in public expenditure for every dollar
in tax revenue, and similar results were re-
ported for a regional study (Coupal et al.,
2000). These findings strongly suggest that the
newcomer’s home in the rural countryside is
subsidized by other taxpayers, even as that
home may erode the viewshed for others in the
region.

Tax

revenue in those counties where

the tourist sector is targeted directly can be a
positive impact. One case study - West
Yellowstone, Montana — illustrates the magni-
tude of tourist spending in a small gateway
community. Roughly 1 million visitors enter the
Park’s west entrance each year through the
small town of population 1200. Montana has
no statewide sales tax, but does allow for a
local option sales tax (4%) in communities
where tourism is demonstrated to be the major
component of the local economy. The tax was
implemented in West Yellowstone in 1985 and
has generated considerable revenues. This
source of revenue, derived largely from tourist
expenditures, has funded infrastructure im-
provements to local water, roads and public
safety, and recreational trails, while some is
spent on tourism promotion. The diversification
of public funds has helped transform West
Yellowstone into a community with better
pubic services, an improved physical appear-
ance and allows the community to offset some
of the negative impacts of large numbers of vis-
itors to the community.

Like many aspects of tourism or other
forms of economic development, the impacts
that accrue to a specific jurisdiction or region
are mixed. However, the evidence seems to
indicate that, for the public sector, tourism,
and especially tourism-induced in-migration,
results in a net loss to the economic balance
sheets of local governments — due in large part
to the cost of public service provision. On the
other hand, for those private recipients of tour-
ist spending, and for those who supply the
construction and personal services to tourism-
induced in-migrants, the rewards can be signif-
icant, and they pay taxes and add to the overall
regional economy. Clearly, further research is
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(source: US Bureau of the Census, 2000).

needed to fully understand the indirect costs
and benefits of tourism-related in-migration on
public revenues and costs and the relative
equity of distribution of cost and benefits.

In  communities experiencing a high
demand for property a common impact is the
upward pressure on housing costs — sometimes
so high that locals who work in the mainstream
economy can no longer afford a home in the
community in which they live. The result is long
commutes from the ‘downstream’ commu-
nities. This downward economic spiral (Hart-
man, 2002) of ever-increasing costs of living
has reached absurd proportions in the Roaring
Fork Valley of Colorado, where tourist service
workers drive 2 h each way to work in Aspen —
a county where the median home price is
US$2.4 million and there is a 2- to 4-year wait-
ing list for apartments. A report on Pitkin
County’s housing estimated that for every new
6000-square-foot home, two domestic workers
are brought into the work force. But, in Aspen’s
current housing shortage, job creation pro-
duces a need for affordable housing, which
does not exist.

Housing shortages, like those found in
Colorado, are not yet widespread in the Greater
Yellowstone. However, long commutes to work
in the tourism service sector are increasingly

common. Based on census data, Fig. 3.4 shows
the over 2000% increase in the number of
workers who live in Teton County, ldaho
(Driggs, Victor) but commute over a major
mountain pass in excess of 1 h to Teton County,
Wyoming (Jackson). The costs of the commute
are easily explained by the disparity in the
median cost of housing: in Teton County,
Wyoming this is US$365,400 as compared to
the median cost in Teton County, Idaho of
US$133,000 in 1999.

Finally, the seasonal home market is often
discussed in the literature as a detriment to the
natural and social community (Gartner, 1987).
In the Greater Yellowstone Region the typical
second home is in an existing recreation/tourism
community (i.e. Jackson, Red Lodge, Big Sky) or
a recreational ranch property. Second home
development may occur disproportionately in
environmentally sensitive areas adjacent to
bodies of water or the forest edge — both areas of
prime wildlife habitat — and some ecological
impacts of building the home are realized even
if the home is not inhabited (Gartner, 1987).
Second homes may have less impact than other
forms of rural residential development. First,
because they are part-time residences there are
fewer public service demands placed on local
governments. Part-time residents do not place
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Fig. 3.4. Numbers of commuters living in Teton County, Idaho and working in Teton County, Wyoming,

1970-2000 (source: US Bureau of the Census, 2000).

their children in local schools, use the health-
care system less, and place less demand on
public infrastructure in general. Additionally,
they may exert less impact on the environment
because they use less in terms of natural
resources (i.e. power and water). At the same
time, they pay property and sales taxes to local
jurisdictions.

Qualitative impacts

Tourism is an activity that affects many ‘non-
participants” of the industry, who are affected
directly and/or indirectly by the process of host-
ing tourists and, specifically, through tourism-
related in-migration and resultant population
growth. The presence of large numbers of
second homes and the attendant amenity-
based location phenomenon is often stated as
if the impacts are inevitably negative: the
source of erosion of community and quality of
life, the impacts on the ecological setting.
Hansen et al. (2002) and Johnson (2003, p.14)
and others (Gersh, 1995; Knight et al., 2000;
Hansen and Rotella, 2002) document some of
the negative ecological impacts of rural resi-
dential development. However, the focus of
this examination is on social and economic
considerations.

First, and most obviously, as tourism diver-
sifies the historical economic base of a region,
population growth follows, and the diversifica-

tion of employment opportunities will predict-
ably expand. Timber harvest, mining and agri-
cultural production are still much in evidence
in the Greater Yellowstone Region, but at much
reduced levels. Today, service-related employ-
ment, non-labour income, small business start-
ups, light manufacturing, retail, and
construction jobs dominate much of rural
employment and job opportunity in urban, as
well as rural, centres (Beyers and Nelson,
2000). Important components of the business
mix are services that cater to the second home
buyer, recent arrivals and tourists. These
include personal services, such as guides and
outfitters, decorating consultants and invest-
ment advisers; high-value producer services,
such as architects, building engineers and art-
ists; and curio shops, restaurants and photo
processing outlets. In many cases, personal and
producer services can be some of the better-
quality jobs in the newly diversified economy
(Beyers and Nelson, 2000), and these jobs may
be accessible to those in small rural commu-
nities who may not have enjoyed the same edu-
cational benefits as those educated in wealthier
urban centres.

For those not involved in the tourist indus-
try, the expanded range of goods and services
provide for more consumer choice at two
levels. First, many retail outlets that serve the
‘new economy’ are small, locally owned busi-
nesses. When residents shop in these stores the
local economy can realize a higher multiplier
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effect for local purchases than is possible with
large national retail outlets or via mail order.
Secondly, for those towns that attract the large
retail outlets, the expansion of consumer
choice may still benefit locals. In Jackson,
Wyoming, for example, before the opening of a
large grocery chain, it was cost effective to
drive to Idaho Falls, Idaho — over 2h away - to
‘stock up’ on bulk food purchases. Now, prices
and selection are competitive in Jackson, and
residents can shop nearby, thereby saving time
and supporting ‘community” business.

Similar benefits accrue to residents for
entertainment of all forms. Tourist towns typi-
cally provide ‘summer stock’ theatre, entertain-
ing tours, or summer music and arts festivals. For
residents, a more important form of local enjoy-
ment may be ‘window shopping’ at tourist-
oriented boutiques, art galleries and gift shops.
These activities are free and can be augmented
with a visit to the upscale coffee shops and eat-
eries ubiquitous on ‘Main Street’ in every tour-
ist town in the West. Surveys conducted in
Bozeman, Montana in 1995, and since repli-
cated in several other Greater Yellowstone loca-
tions, found that locals actively utilize the
so-called ‘tourist-oriented” segments of down-
town at a high rate and, further, over a third were
very positive about the touristic nature of down-
town ‘Main Street’. It serves as inexpensive

entertainment and met most of their shopping
needs. For 16% of the community, the touristic
nature of downtown was a negative attribute of
their community experience (Snepenger et al.,
1998).

The environmental impacts of in-migration
have received a great deal of attention from
researchers and public interest groups alike.
Regional environmental interest groups rightly
point to locations of high population growth as
having detrimental effects. In the Greater
Yellowstone, analysis of the US Census of
Agriculture data suggests that widespread loss
of farmland to rural residential development is
probably not as widespread as anecdotal or
modelling data might suggest.

Most observers would agree there are
clearly ‘hotspots’ of growth and landscape
change throughout the ecosystem, as evi-
denced by the high rates of growth in most of
the counties and the decline of farmland (Fig.
3.5). The issue is the scale at which these
changes are occurring and the impact on natu-
ral resources and local quality of life. And while
rural residential development attracts a great
deal of attention in the ecological and social
science literature as well as the popular press,
the reality of most settlement patterns is that
they are in relatively close proximity to existing
micropolitan centres (i.e. Bozeman and Red
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Table 3.3. Social and ecological impacts of rural
land-use change (from: Johnson et al., 2003).

Social and community effects of rural land-use
change

Changes in landowner structure (Turner et al.,
1996)

Changes to community history and culture
(Jobes, 1988; Williams and Jobes, 1990;
Beggs et al., 1996; Rudzitis et al., 1996)

Impact on agricultural land (Heimlich and
Vesterby, 1992; Greene and Harlin, 1995)

Impact on open space/view (Gersh, 1998;
Johnson and Maxwell, 2001)

Uneven cost of residential service (American
Farmland Trust 1998; Haggerty, 1996; Kelsey,
1996)

Changing political/economic structure (Beyers
and Lindahl, 1996; Alm and Witt, 1997)

Quality of life effects (Decker and Crompton,
1993; Johnson and Rasker, 1995; Jobes,
2000)

Ecological effects of rural land-use change

Water pollution and sewage (LaGro, 1998;
Gersh, 1998)

Fragmented habitat (Theobald, 1998)

Threats to biodiversity (Pimental et al., 1992;
Farrier, 1995; Forester and Machlis, 1996;
White et al., 1997)

Land-use conversion (Riebsame et al., 1996;
Bean and Wilcove, 1997; Johnson and
Maxwell, 2001)

Source/sink effects (Hansen and Rotella, 2002;
Hansen et al., 2002)

Lodge, Montana; Jackson and Cody, Wyoming;
Idaho Falls and Rexburg, Idaho). Of course, the
demand expressed for high-quality outdoor
recreation and natural resource quality is high-
est near these population areas, so the policy
issues are pressing.

The negative impacts of uncontrolled rural
residential development are well documented
and have been discussed in depth by Riebsame
et al. (1996), Hansen et al. (2002) and Johnson
et al. (2003). The social, economic and ecolog-
ical impacts are summarized in Table 3.3.

That these changes are taking place in the
Greater Yellowstone Region and other western
locations is not at issue. Almost anyone who
has lived in the region for any length of time
can point to a favourite piece of land that was
once a working agricultural operation but is
now roaded and crowded with homes. Others

tell of ranches where they once hunted but
where, now, access is leased to an outfitter that
caters to wealthy out-of-state hunters. But,
while the negative impacts of such change
receive the bulk of attention from activist
groups, researchers and others, there is evi-
dence that some positive effects may result.

No data, as such, exist for the amount of
reclaimed streams, wetlands game fish habitat
and grazing land contracted by the many
buyers of recreational properties in the Greater
Yellowstone Region. However, the growth of
stream habitat firms and private fisheries/
wetlands consultants provides a good indicator
of the interest recreational property owners
have in clean and healthy natural resources.
One example is the Baker Springs residential
development in Gallatin County, Montana. The
developers restored and enhanced a neglected
spring creek back to maximize all the fisheries
resources on the property and create new ones
for the property owners. The development plan
increases fishing opportunities throughout the
property, restoring the small spring creeks that
flow into Baker Creek and the West Gallatin
River. These restored steams will provide addi-
tional spawning habitat and fishing opportu-
nities for the public, and expand the creek’s
spawning habitat and holding waters. They
have also re-engineered formerly grazed land
into a limited number of homesites with con-
servation setbacks. Another example is the
Flying D Ranch in Montana where significant
private investments have resulted in enhanced,
albeit private, habitat for big game (elk, bison)
and fish — including the rare westslope cuthroat
trout, upland birds and waterfowl.

Another positive secondary effect of land-
ownership change is the growth of conservation
easements across the state. A conservation ease-
ment is a legal contract between a land trust, a
governmental entity or other qualified organiza-
tion, and a willing landowner. In exchange for a
tax deductible contribution for the value of the
protected land, the easement permanently limits
uses of the land in order to protect its conserva-
tion values. The restrictions run permanently
with the land. A conservation easement protects
the land from unlimited subdivision and devel-
opment, while also protecting the rights of pri-
vate ownership. Examples of uses generally
permitted by a conservation easement include:
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continued agricultural use, sale or gift of the
property or selective timber harvest. Examples of
uses generally restricted by a conservation ease-
ment are: subdivision for residential develop-
ment, surface mining or the elimination of
wildlife or fisheries habitat protected by the
easement. The landowner continues to own and
pay taxes (at a reduced rate) on the land.

In the Greater Yellowstone Region several
entities can negotiate conservation easements,
including various agencies within the three
states and many local regional and national
land trusts. However, the reality of conservation
easement is that it is a tool aimed primarily at
the new wealthy landowners — they possess the
income and gross tax liability that will result in
significant tax savings.

Large ranches purchased for recreation
property are less likely to be overgrazed or
managed in such a way as to be detrimental to
native species (Knight, 2002). The result to the
public is that the large tracts of land protected
and managed as ‘habitat friendly’ produce
scenic open space and act as population
sources for native species — many of whom
migrate to nearby public lands.

Communities experiencing an increased
in-migrant population find themselves faced
with a myriad of both problems and opportu-
nities. The incoming population may bring a
newly skilled workforce to a community, who
will compete with the existing, possibly eco-
nomically downtrodden, population for jobs.
In economically stricken areas, this competi-
tion could create a great deal of tension among
neighbours.

Generally, areas experiencing increased
population due to immigration are those
prospering economically. In contrast, areas ex-
periencing out-migration are usually areas
experiencing economic decline. Traditionally,
individuals migrate in order to secure employ-
ment or advance their personal opportunities.
However, as discussed above, migration can
also be attributed to non-economic factors such
as quality of life, preference for rural areas and
availability of eco-amenities in a given area.
Regions such as the Greater Yellowstone seem
to experiencing three categories of immigrants:
return migrants, retirement migrants and new
migrants.

Return migrants are those individuals who

initially left the region but subsequently come
back to where they were raised. Reasons for
returning include: the improvement of eco-
nomic conditions in a given area, desire to be
near family and friends, or the ability to apply
newly acquired skills to the work force in the
place of origin. Data for the State of Montana
indicate that as many as two-thirds of those
immigrating to Montana from outside its bor-
ders are return migrants. In other words, of the
approximately 48,000 person gain in the past
decade, almost 32,000 are individuals who
previously lived in Montana (Sylvester and
Polzin, 1995). Depending on the length and/or
success of the return migrant’s time outside of
the home state, they may return with new polit-
ical ideology, economic theories and financial
resources. These fundamental changes in ideol-
ogy and social status may also greatly affect the
social cohesion of a community; but they may
also create an atmosphere that allows for new
political ideas and thought.

Migrants categorized as ‘retirement mi-
grants’ come to an area to live after a career
spent elsewhere. These migrants may not nec-
essarily be return migrants, but some overlap
does exist. Retirees make migration decisions
based on nearness to family, climate, cost of
living and recreation opportunities. Finally,
‘new migrants’ are those individuals migrating
to an area for the first time, usually citing eco-
nomic advantages and personal opportunity as
reasons for relocating.

While the majority of immigrants are those
returning ‘home’, the others are largely from
urban settings in Washington, California or
Minnesota, and are white, middle-class, well
educated and wealthier than locals. Research
by Johnson and Shell-Beckert (2004) indicates
that, as a group, in-migrants influence their
new communities by bringing neoconservative
political values with them. A ‘curious mixture
of Old-West gun culture and high-tech individ-
ualism’; the new west conservative is one that
holds a quasi-religious belief in private prop-
erty rights but also values highly the conserva-
tion efforts of government and public-interest
groups that maintain the attributes that make
the Greater Yellowstone Region a clean and
beautiful place to live.

Many of the new residents bring with them
ideas and experiences, and are a valuable
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Fig. 3.6. Average east- and west-bound traffic over Teton Pass in 2002 (source: Wyoming Department

of Transport, personal communication 2002).

source of social capital to rural communities.
Social capital is the concept of the stock of
active connections among people: the trust,
mutual understanding, shared values and beha-
viours that bind the members of human net-
works and communities, and make cooperative
action possible. Manifestations of social capital
are high levels of civic engagement in commu-
nity organizations. In a recent study of social
capital conducted in 2001, almost no volun-
teers for civic and social organizations were
native to the community (Velasquez, 2001).
Several socio-economic costs are typically
cited in the current literature with respect to the
impacts of growth on the costs of housing and
wages in tourism and resort communities. A
major economic effect of rapid land-use con-
version is the inflationary pressure on homes
and cost of living for locals. Communities that
provide high-quality recreation, and are good
places to live, work and raise a family are
increasingly unaffordable for many would-be
residents working local blue-collar jobs. In
many communities in the Rocky Mountain
region the cost of a home is well over the
national average (Doyle, 2002). The high cost
of housing is disturbing, given that some of the
Rocky Mountain States rank among the highest
in the nation for populations that work multiple

jobs, and whose pay is among the lowest in the
nation (US Bureau of the Census, 2000).

Adjacent to the highest priced commu-
nities are service communities requiring long
commutes for little pay and high housing costs.
Across the West, most measures of economic
well-being are on the decline, as fewer workers
are able to save for a home or more people
qualify for welfare payments (Montana State
University Local Government Center, 2003).
For many tourism and resort towns there is tre-
mendous pressure to provide larger roadways
to facilitate the commuter traffic and thereby
unintentionally encourage sprawl even further
away from the economic centre (Hartman,
2002).

Longer commutes to work also result in
increased traffic congestion. Figure 3.6 depicts
the commuter traffic pattern over a 24-h day on
Teton Pass, Wyoming, as Teton County, ldaho
residents travel to and from work.

The connection between tourism-related
in-migration and transportation is increasingly
understood to be autocatalytic in nature. Very
simply, as quality roads help push development
beyond the urban fringe, businesses and homes
follow, thereby spreading consumer travel pat-
terns over a larger geographic area. This can
lead to malls and shopping centres locating
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new operations away from the historic down-
town business district and, in the process, the
social function of downtown erodes as a func-
tional centre for the community (Snepenger et
al., 1998). The community loses its sense of
place and solidarity (Huang and Stewart,
1996), and this may help contribute to the high
turnover of new residents, as documented by
Jobes (2000).

Conversely, increased mobility through
automobile usage and the infrastructure that
facilitates it is clearly a contributing factor to
the ‘livability” of rural settings (Dunn, 1998)
and the economic vitality many of them cur-
rently enjoy. Roads and highways can make
rural living possible by shortening travel time to
work, thereby enabling more people to live in
the small towns that typically surround larger
micropolitan centres. Likewise, small towns
themselves become desirable destinations for
those who can make a living in a rural setting.
Airports, another form of transportation infra-
structure investment, may be key location fac-
tors for many growing rural communities
(Rasker and Hansen, 2000).

Further Research

There is no question that tourism is a powerful
stimulus for some visitors to relocate their pri-
mary residence or to purchase a second home in
the tourism destination area. Itis also abundantly
clear that there is a paucity of research aimed at
understanding the complexity of the tourism-
stimulated in-migration system. The political
agendas of many public-interest groups, local
government jurisdictions and public lands agen-
cies, at both ends of the pro/anti-development
spectrum, do not lend themselves to objective
research to assess the effects of growth and
change in tourism and resort communities.
Some areas of study are well developed,
and models exist that can be applied directly to
further study. The cost of services methodology
developed by American Farmland Trust and
others (Coupal et al., 2000) is already in use in
many high-growth settings, and has been
adapted to large- and small-scale development
(Mitchell, 2000). Additionally, the role that rec-
reation and other quality of life factors play in
rural development is also well understood.

Johnson and Rasker (1995), Beyers and Nelson
(2000), Rasker and Hansen (2000), Power and
Barrett (2001) and others have demonstrated
unequivocally the importance of non-
economic amenities in helping to explain rural
growth patterns. Integral to their argument is
the tourism and recreation experience as an
attractant for rural communities.

Two impact themes deserve the attention
of researchers. First, based on the recognition
that land use not only influences transportation
outcomes, but that transportation investments
also influence land-use decisions, there is a
growing interest in integrating transportation
and land-use planning in rural communities
(Humstone, 2002; Waddell, 2002; Johnson,
2003). The majority of these studies focus on
urban centres, with their networks of public
transportation, arterial highways and move-
ment of large volumes of traffic. Rural locations
have diseconomies of scale for public trans-
port, and large-scale highway construction pro-
jects are not politically efficient in sparsely
populated rural areas. Small-scale redesign of
the rural transportation network has been
shown to impart large-scale land-use effects
(Johnson et al., 2002). These connections are
poorly modelled, but emerging computer sim-
ulations can enhance the capacity of local
jurisdictions to influence rural growth patterns
through management of transportation infra-
structure (Johnson, 2003).

The second area, the role of private conser-
vation efforts and how they might influence
public resources, is a potentially rich area of
study. Expanded economic well-being has
stimulated the demand for high-quality, private
ecological surroundings. These emergent values
can be found in the personalized ecotourism
market, private recreational preserves, and on
the recreational ranchlands across the Rocky
Mountain West. High-value private hunting and
fishing, skiing, wildlife viewing, and personal-
ized sightseeing tours all show steadily increas-
ing demand, and the resources needed to
provide high-quality tourism services reside on
large tracts of private lands. To what degree do
qualities such as clean, free-flowing streams,
large herds of migrating ungulates and healthy
predator populations, undeveloped open spaces
and private wilderness provide ecological
improvement to public lands for enjoyment by
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the public? Ecosystem services accounting for
private lands may prove to have large benefits for
recreation on public lands.

Conclusion

Adding to the political and scientific complex-
ity of rural residential development is the
uncertainty of the global tourism industry. The
September 11 terrorist attack altered the travel
habits of many Americans, and domestic tour-
ism excursions to national parks and historic
places continue to increase. These family-
oriented experiences will expose urbanites to
the beauty and relative safety of rural America,
and some will choose to relocate there. Some
will build second homes and eventually retire
to communities that offer recreation, an inter-
esting cultural heritage and small-town values.

Planning and policy adapting to continued
rural population growth and resultant sprawl
has reached a high level of national attention in
the USA and other developed countries. Local
politicians, environmentalists, and public lands
managers in the Greater Yellowstone Region
are increasingly concerned with the myriad of
ecological, social and economic impacts of
unrestrained growth in the rural countryside.
Many jurisdictions have adopted anti-sprawl
local government ballot initiatives and some
support the concept of ‘smart growth” to help
local governments manage the effects of
sprawl. National environmental groups (i.e. the
Sierra Club) have made sprawl a major focus of
their political activity. Others, such as the
American Farmland Trust, cooperate with the
agricultural community to safeguard farmland
from development. Largely missing from the
policy debate is the countervailing view of
tourism-stimulated growth as a positive trend
for rural communities.

While population growth in the Greater
Yellowstone Region and other amenity-rich
areas will most likely continue at least into the
next decade, local government officials and res-
idents will begin to assimilate both the positive
and negative long-term impacts of tourism-
stimulated in-migration. With better understand-
ing of growth impacts, continued education by
tourism planners and community leaders, and a
continued informed dialogue, political conflict

over ‘old-timers’ and ‘newcomers’ or ‘us’ and
‘them’ may eventually give way to recognition of
community solidarity. If and when that happens,
local jurisdictions can concentrate on the pres-
ervation of scenic vistas and the regional quality
of life that attracts visitors and permanent resi-
dents to the Greater Yellowstone Region and
other special places in rural America.
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Impacts of Hiking and Camping on Soils
and Vegetation: a Review

David N. Cole
Aldo Leopold Wilderness Research Institute, Forest Service, Missoula, Montana
USA

Introduction

Ecotourism affects local environments in many
ways. Although some of the most dramatic envi-
ronmental changes result from development of
the infrastructure to support tourism, more
widespread impacts result from the recreational
activities that tourists engage in. For ecotourists
engaged in adventurous pursuits, hiking and
camping are perhaps the most common activ-
ities that can have profound ecological impacts.
This is particularly true in more remote places,
protected as parks or wilderness.

Of the many environmental effects of
hiking and camping, impacts on soil and vege-
tation have been most thoroughly explored.
Consequently, the literature on this subject is
voluminous and is a challenge to review thor-
oughly. The strategy of this chapter is to provide
an historical context for the development of this
literature, discuss the types of studies that have
been employed (each with inherent strengths
and weaknesses) and briefly assess the geo-
graphical distribution of research. Emphasis is
placed on development of generalities from the
literature and identification of critical knowl-
edge gaps, rather than a comprehensive review
of many site- and context-specific descriptive
studies. | try to identify the early papers that
provided the genesis of ideas and concepts, as
well as recent papers that extend earlier work
conceptually and geographically. Inevitably |

have drawn more examples from my own work
than might be representative because | am most
familiar with their details. Additional sources
can be found in several textbooks (Liddle,
1997; Hammitt and Cole, 1998; Newsome et
al., 2002) and reviews of the literature (Cole,
1987, 2002; Leung and Marion, 2000).

In this chapter, | do not distinguish be-
tween recreation and tourism. From the point of
view of impacts to soils and vegetation, differ-
ences between the two seem negligible.
Ecotourism suggests environments character-
ized by near-natural conditions, low levels of
development and crowding. Fortuitously, most
of the literature on recreation impacts has
been conducted in such environments, making
application to ecotourism straightforward.

Hiking and Camping as Activities

Humans have walked and camped for as long
as they have existed. Only in recent centuries,
particularly in developed countries, has there
been little need for large portions of the popu-
lation to walk from place to place. In the past
half century, this trend has reversed. As the pro-
portion of people with substantial leisure time
has increased, people are turning to hiking and
camping as recreational activities (Fig. 4.1). In
the USA, for example, two-thirds of the popu-
lation engages in walking for pleasure and
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Fig. 4.1. Recreational hiking and backpacking have increased dramatically in the past few decades.

about one-quarter hikes and camps (Cordell
and Super, 2000). Increased interest in ecotour-
ism reflects this trend and its dissemination
around the globe.

Hiking has always been more ubiquitous
than camping, particularly in more developed
and less remote places. In road-accessible
places, with well-developed infrastructure,
most hiking may occur on highly engineered
trails designed to absorb the impacts of hiking
and to confine those impacts to the designed
trail system and nodes of activity (e.g. view-
points, picnic sites, etc.). Most hiking is of short
duration, less than 1 day and often for just an
hour or two, with tourists staying the night in
some sort of lodging. In addition to staying in
overnight lodging, many people camp in road-
accessible developed campgrounds, which
ideally are designed to confine traffic to sur-
faces that are hardened to absorb use. In these
situations, impacts to soils and vegetation can
be limited despite very high visitation levels.
Where people venture off the trail system, how-
ever, impacts can be pronounced.

Less-developed and more remote areas are
used in more variable ways. Day hiking on
engineered trails still occurs, but overnight
hiking on less-developed trails and even off-
trail travel also occurs. In certain parts of the

world (e.g. much of Europe, Nepal and New
Zealand), long-distance trekkers usually over-
night in lodges or shelters, but, in many places,
the tradition involves overnight camping.
Camping may occur on designated campsites;
informal, long-established sites; and even on
places that have never been camped on before.
The value of research on recreation im-
pacts to soils and vegetation seems generally
greater in less-developed and more remote
lands. This has nothing to do with the relative
amount or importance of recreation in these
places. In less-developed and more remote
places, management is more complex, and the
knowledge required to manage effectively is
greater. Management relies less on engineering
and on separating the natural environment
from recreational use. Therefore, it is more crit-
ical to understand the inherent durability of the
natural environment, and how much of what
types of use the environment can support. The
standards for acceptable levels of impact are
also likely to be more stringent, and concern
about the obtrusiveness of management is
likely to be greater. This management complex-
ity, I think, explains the fact that although most
visitation occurs on more developed lands,
most research has been conducted in less-
developed parks and wilderness areas.
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Historical Context of Research

Research on the ecological impacts of recrea-
tion has a short history. Although there were a
few isolated early studies of the ecological
impacts of tourists (Meinecke, 1928) and of
vegetation subjected to trampling (Bates,
1935), the 1960s was the decade when interest
in recreation impacts first developed widely.
Not coincidentally, it was the 1960s when the
demand for outdoor recreation first exploded in
much of the developed world. This earliest
work was descriptive, highly site-specific,
seldom published, and largely confined to the
USA and western Europe. Few researchers ever
conducted more than one study.

By the early 1970s, interest had grown
enough for collaborative and cumulative
research to be supported. The term ‘recreation
ecology’, the most common descriptor of
research on the environmental effects of recre-
ation, was probably coined about this time. By
1973, in Great Britain, the Recreation Ecology
Research Group was convening regularly to
share information. The first pioneers in recrea-
tion ecology also began work in the early
1970s. Neil Bayfield (1971, 1973, 1979) devel-
oped the first sustained programme of recrea-
tion ecology research, a 20-year programme of
government-funded work on trampling and
footpath impacts in the mountains of Scotland
and England. He was among the first to propose
methods for monitoring trail impacts and to
investigate means of restoring damaged recrea-
tion sites. Michael Liddle began a lifetime of
work in academia on recreation impacts, firstin
Great Britain (Liddle and Greig-Smith, 1975)
and later in Australia (Liddle and Kay, 1987).
Notably, Liddle (1975a,b) was among the first
to search for generalities about recreation
impacts and his career culminated in a com-
prehensive textbook on recreation ecology
(Liddle, 1997).

The earliest students of recreation ecology
in the USA did not pursue careers in the field.
Nevertheless, their contributions were vital. Al
Wagar conducted the first simulated trampling
experiments, and provided initial conceptual
development of the carrying capacity concept
(Wagar, 1964). Sid Frissell conducted the first
study of campsites that received differing levels
of use (Frissell and Duncan, 1965). This

research showed that impact occurs wherever
use occurs, leading Frissell to suggest that the
decision facing recreation managers is how
much impact is acceptable — not whether or not
to allow impact. This observation provided the
conceptual foundation for planning processes
such as the Limits of Acceptable Change
(Stankey et al., 1985). Frissell’s data also illus-
trated the curvilinear nature of the relationship
between amount of use and amount of impact,
although it was another 15 years before the
generality of this finding and its significance to
recreation management was articulated (Cole,
1981a). Frissell (1978) was also among the first
to publish suggested methods for monitoring
wilderness campsites.

Efforts to develop generalities and the man-
agement implications of recreation ecology
were substantially increased when governmen-
tal research institutions hired recreation ecolo-
gists. Since the late 1970s (Cole, 1978), my
position with the US Forest Service has allowed
me to focus my professional work on recreation
ecology. Jeff Marion has held a similar position
with the National Park Service (now the US
Geological Survey) since the mid-1980s. This
has provided the opportunity for more rigorous
study of recreation ecology. It has been possible
to use multiple methodologies to examine
impacts (Marion and Cole, 1996), to develop
models of factors that influence impacts (Cole,
1987, 1992), to search for generality across dif-
ferent environments (Cole, 1995a), to study
trends over time (Cole, 1993) and to work at
multiple spatial scales (Cole, 1996). It has also
provided more opportunity to apply research
results to the development of management strat-
egies (Cole, 1987, 2002; Hammitt and Cole,
1998; Leung and Marion, 2000) and monitoring
techniques (Cole, 1989a; Marion and Leung,
2001).

The geographic distribution of recreation
ecology research has also expanded. Prior to
the 1980s, recreation ecology research was
largely confined to North America and Europe.
Research continues to be conducted through-
out Europe, but nowhere is recreation ecology
an established discipline. Occasional studies
have been conducted in Japan since at least the
late 1960s (Tachibana, 1969) and that tradi-
tional continues today (Yoda and Watanabe,
2000) - there and in Hong Kong (Jim, 1987;
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Fig. 4.2. Much of the research in recreation ecology has been conducted in mountainous environments.

Leung and Neller, 1995). In the 1980s, research
expanded in developed countries around the
world, most notably in South Africa (Garland,
1987) and Australia. Notable in Australia is the
work of Liddle and his students (Liddle and
Thyer, 1986; Sun and Liddle, 1993a,b) and
research related to management of World
Heritage Areas in Tasmania (Whinam et al.,
1994; Whinam and Chilcott, 1999) and the
Great Barrier Reef (Liddle and Kay, 1987).

In the 1990s, perhaps in response to
increased ecotourism and recognition of its
potential environmental consequences, recrea-
tion ecology research has expanded into devel-
oping countries and ecotourism destinations
around the globe. Recent studies have been
conducted in the Middle East — in Israel (Kutiel
and Zhevelev, 2001) and Egypt (Hawkins and
Roberts, 1993) — as well as in the tropics — in
Central and South America (Boucher et al.,
1991; Farrell and Marion, 2001a), Africa (Obua
and Harding, 1997) and South-East Asia (Jusoff,
1989). It has expanded throughout the temper-
ate lands of the southern hemisphere — in New
Zealand (Stewart and Cameron, 1992) and in
Chile (Farrell and Marion, 2001b) — and even
the sub-Antarctic (Scott and Kirkpatrick, 1994).
Much of this generation of research has drawn
directly from the research techniques and
protocols developed by the original generation
of recreation ecologists. Buckley and Pannell

(1990) applied the findings of recreation ecol-
ogy to ecotourism and Tracy Farrell applied Jeff
Marion’s impact monitoring procedures in
Central and South America (Farrell and Marion,
2001a,b).

The ecosystems in which recreation ecol-
ogy research has been conducted has expanded
along with the geographical distribution of
studies. The earliest work occurred in moun-
tainous and coastal environments, due to the
attraction of tourists to these locations (Fig. 4.2).
To this day, the preponderance of work is still
conducted in the mountains and, to a lesser
degree, along coasts. Although the earliest work
in the mountains was typically in the alpine and
subalpine zones, recently more research has
been conducted at lower elevations (e.g. Hall
and Kuss, 1989; Leung and Marion, 1999a).
Much of the recent coastal work has shifted to
recreational impacts on reefs and intertidal
areas (Liddle and Kay, 1987; Hawkins and
Roberts, 1993; Rouphael and Inglis, 2002).
Other environments recently studied include
riparian (Marion and Cole, 1996) and desert
environments (Cole, 1986).

Research Designs

Four different research designs have been
employed as a means of studying recreational
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impacts (Cole, 1987). Each of these designs has
strengths and weaknesses. The valuable per-
spective of each design is reflected in the fact
that each was used in early recreation ecology
research and each continues to be used today.
The most common design, particularly in
highly applied research, designed to assess
impacts to an entire park, campground or trail
system, is the descriptive field survey. Vegeta-
tion and soil parameters on recreation sites are
measured for the purpose of assessing current
conditions. Environmental and use characteris-
tics are often simultaneously assessed and then
correlated with variation in impacts to soil and
vegetation. Examples of this approach include
Bayfield’s (1973) work on Scottish trails, as well
as the work of Marion and his students on trails
and campsites in the eastern USA and in
Central and South America (Leung and Marion,
1999a,b; Farrell and Marion, 2001a,b). The
value of this approach is that impact conditions
can be surveyed over large areas rapidly and
with minimal training. Surveys provide a snap-
shot of conditions at a point in time and, when
repeated, can be used to assess trends over
time. Consequently, such studies can provide
much of the foundational information needed
to guide day-to-day management. However, if
one’s goal is to understand cause-and-effect,
this is the least useful of the research designs.
One can speculate about cause and effect from
correlational analyses, but apparent relation-
ships can be spurious and true relationships
can be missed due to the confounding of inter-
vening variables.

A common variant of the descriptive
survey is the addition of measures taken on
undisturbed control sites that, when compared
with recreation sites, provide an estimate of
change resulting from recreation use. This
amounts to using spatial differences (used
versus unused) to infer temporal change (pre-
versus post-use). In such studies, it is common
to compare impacts on categories of sites that
vary either in use or environmental characteris-
tics. An early example is Frissell and Duncan’s
(1965) study of variation in impact, related to
amount of use, on canoe campsites. This
approach, though more time-consuming than
the simple descriptive survey, has the advan-
tage of providing an estimate of the extent to
which conditions reflect recreational use.

However, control sites are never perfect repli-
cates of pre-existing conditions and, in some
situations, the difficulty of finding good con-
trols makes it impossible to use this approach.

A further variant of the descriptive field
survey is the before-and-after natural experi-
ment. This design involves assessing conditions
before and after recreational use occurs, or
before and after a change in management
regime. Ideally, identical measures are taken on
control sites that are not subjected to use or a
change in management. In this case, change
resulting from management is measured
directly. An early example of this approach is
Merriam and Smith’s (1974) study of impacts
resulting from initial use of newly opened
campsites. Spildie et al. (2000) used this design
to assess the effectiveness of a management
programme designed to confine and reduce
campsite impacts associated with packstock.
Typically, such studies are conducted in one
place at one point in time. Consequently, it can
be difficult to assess the general applicability of
results.

The three variants of the descriptive field
survey have the advantage of realism and pro-
viding highly relevant site-specific information,
but they all suffer, to varying degrees, in their
ability to identify cause-and-effect and to con-
tribute to general knowledge. The alternative is
the simulated experimental approach. With this
approach, researchers carefully control use and
environmental factors in a replicated design
that maximizes insights into cause and effect.
Bayfield (1971) was perhaps the first to employ
experimental trampling by humans, although
Wagar (1961) trampled vegetation using an
artificial ‘tamp’. More recently, Cole and Bay-
field (1993) developed a standard protocol for
conducting trampling experiments. This proto-
col has been applied in many different vegeta-
tion types, from mountainous areas of the USA
(Cole, 1995a) to such places as Arctic tundra
(Monz, 2002), sand dunes in France (Lemauviel
and Rozé, 2003) and forested communities in
Uganda (Pratt, 1997). Widespread application
of similar field techniques increases the ability
to develop broad generalizations and to under-
stand the causes of variability.

Each of these research designs has inher-
ent strengths and weaknesses. The most appro-
priate approach to take will depend on the
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goals of the study. Maximum insight can be
gained by utilizing several approaches simulta-
neously. For example, Marion and Cole (1996)
combined: (i) descriptive field surveys of camp-
sites, stratified according to amount of use and
vegetation type, along with measures taken on
adjacent controls; (ii) natural experiments on
previously undisturbed sites, before and after
being opened for camping; (iii) natural experi-
ments on established campsites, before and
after being closed to use, as well as before and
after management actions designed to reduce
campsite size; and (iv) trampling experiments.

Progress in recreation ecology is ham-
pered by minimal attention given to conceptual
and theoretical development. Early exceptions
include Liddle’s (1975a,b) conceptual model of
trampling processes and his hypothesis that
trampling tolerance is related to primary pro-
ductivity. Cole’s (1992) simplified model of
campsites represents one of the few attempts to
use analytical models to build foundational
concepts regarding how various factors operate
in determining impact magnitude. Rigorous
analyses of the efficiency of impact assessments
are also lacking, although Leung and Marion
(1999c¢) is a notable exception.

Research Results

Descriptive information about recreational
impacts can be divided into information about
the nature and magnitude of impacts caused by
different recreational activities, spatial aspects
of impacts, and temporal patterns of impact.
There is also an extensive body of information
about use and environmental characteristics
that influence the nature and magnitude of
impacts. This knowledge provides the basis for
insight into management actions that might
effectively control impacts. Finally, a substan-
tial amount of work has developed regarding
the effectiveness of impact management tech-
niques, as well as efficient ways to monitor
impacts.

The nature and magnitude of impacts

Much of the research into hiking and camping
impacts on soil and vegetation is focused on

either linear travel routes, usually trails, or
nodes of concentrated use, usually campsites
but also picnic sites and viewpoints. The other
tradition has been to study the effects of tram-
pling, which occurs on trails and campsites but
also away from these places of concentrated
use.

Trampling has at least three effects: abra-
sion of vegetation, abrasion of organic soil hori-
zons and compaction of soil (Fig. 4.3). Plants
can be bruised, crushed, sheered off and even
uprooted by trampling. Trampling effects in-
clude reductions in plant height, stem length
and leaf area, as well as in the number of plants
that flower, the number of flower heads per plant
and seed production (Liddle, 1997). Reduced
height and leaf area decrease the photosynthetic
area of plants, resulting in depleted carbohy-
drate reserves (Hartley, 1999). These changes
typically result in reductions in plant vigour and
reproduction. Many plants are killed by tram-
pling. At moderate levels of trampling, however,
some species increase in abundance, often as a
result of decreased competition or a change in
microhabitat. Generally, where trampling is
intense, plant cover and biomass are low, most
plants are short, species richness is reduced and
species composition has shifted.

Trampling compacts soils, reducing poros-
ity, particularly the volume of macropores
(Monti and Mackintosh, 1979). This reduces the
water-holding capacity of soil, except in some
coarse-textured soils. Compaction reduces
water infiltration rates, leading to increased
runoff and erosion potential. These physical
soil changes alter soil chemistry and biota,
although such changes are poorly understood.
Compacted soils can also inhibit seed germina-
tion and plant growth. Alessa and Earnhart
(2000) have shown that plants in compacted
soils may be less able to utilize available nutri-
ents because they grow fewer lateral roots and
root hairs and because cytoplasmic streaming
within root hairs is reduced. Soil compaction
effects are exacerbated by abrasion and loss of
organic soil horizons, which shield underlying
mineral soil horizons from excessive compac-
tion and erosion.

Loss of organic litter directly affects plant
and animal populations, both above and below
the ground. Since certain plant species germi-
nate most frequently on organic soil surfaces,
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Fig. 4.3. A conceptual model of trampling impacts. Note the numerous reciprocal and cyclic

relationships.

loss of litter can cause species composition to
shift towards species that germinate most fre-
quently on mineral soil. Loss of organic matter
from the soil typically reduces the water-
holding capacity of the soil and has an adverse
effect on soil microbial populations, which
depend on soil organic matter and root exu-
dates from above-ground plants for their
energy. Zabinski and Gannon (1997) report
substantial reductions in the functional diver-
sity of microbial populations on a backcountry
campsite. Microbial populations contribute to
ecosystem functioning by metabolizing nutri-
ents, transforming soil organic matter, produc-
ing phytohormones and contributing to soil
food webs.

The impacts of camping include all the
effects of trampling, as well as some unique

impacts. Numerous studies have quantified the
magnitude of soil and vegetation impact on
campsites. The data in Table 4.1 are typical.
They describe vegetation and soil conditions
on 29 paired canoe-accessible campsites and
undisturbed control sites in low-elevation ripar-
ian forests in the eastern USA (Marion and
Cole, 1996). On most campsites, most of the
vegetation has been eliminated and the vegeta-
tion that remains consists primarily of grami-
noids. Forbs dominate undisturbed control
sites. Organic horizons on campsites are only
about one-third as thick as on controls; mineral
soil is exposed over most of the campsite. These
mineral soils are compacted - exhibiting
increased bulk density and penetration resis-
tance. Substantial numbers of trees have been
damaged (cut branches or scarred trunks) or
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Table 4.1. Vegetation and soil conditions on 29 campsites and undisturbed control sites at Delaware
Water Gap National Recreation Area, 1986 (from Marion and Cole, 1996).

Campsite Control

Impact parameter Mean Range Mean Range P
Ground vegetation cover (%) 15 0-63 72 1-95 0.001
Floristic dissimilarity (%) 75 23-100 Not applicable
Graminoid cover (%) 58 0-100 26 0-92 0.023
Forb cover (%) 23 0-78 59 5-100 0.001
Mineral soil cover (%) 61 21-94 1 0-15 0.001
Organic horizon thickness (cm) 0.5 0-1.4 15 0.2-3.1 0.002
Soil bulk density (g/cm3) 1.26 1.0-1.4 1.06 0.7-1.4 0.001
Soil penetration resistance (kPa)? 275 137-382 49 0-226 0.001
Soil moisture (g/cmd) 18 8-32 17 8-31 0.710
Felled trees (%) 19 0-53 Not applicable

Damaged trees (%) 77 25-100 Not applicable

Tree reproduction (stems/ha) 936 0-6275 10,090 0-56,400 0.001
Non-vegetated area (m?) 181 0-696 0 0-15 0.001
Campsite area (m?) 269 51-731 Not applicable

Shoreline disturbance (m) 9 0-20 Not applicable

21 kPa=the pressure corresponding to 1.01971 X102 kg/cm?

felled, and tree reproduction has been dramat-
ically reduced. Along with the felling of tree
saplings, lack of tree reproduction suggests that
overstorey trees will not be replaced on camp-
sites when they eventually die.

Camping also can cause off-site impacts.
The most common off-site impacts are informal
trailing (between the campsite and water
sources, other campsites or the main trail) and
impacts caused by the collection of wood to be
burned in campfires. Hall and Farrell (2001)
documented 25-63% reductions (depending
on size class) in abundance of woody material
on and around campsites. Taylor (1997) found
that the density of saplings around campsites
was reduced within an area that extended 45m
on average from the centre of the campsite. The
most pronounced off-site impacts are often
those associated with the confinement of
horses and other pack animals used to transport
people and gear (see Newsome et al., Chapter
5, this volume).

Impacts on trails have also been studied.
However, it is difficult to separate the impacts
of hiking on trails from the impacts associated
with trail construction and maintenance, and
the impacts that would occur on trails in the
absence of hiking (e.g. erosion by rainwater
channelled down a trail tread). Major impacts

of trail construction and maintenance include
opening up tree and shrub canopies, the build-
ing of a barren, compacted trail tread that may
alter drainage patterns, and the creation of a
variety of new habitats, including cut slopes
above the trail and fill below (Cole, 1981b).
Except where hiking use is extremely high, it is
probably rare for the impacts of hiking on trails
to exceed the impacts caused by trail construc-
tion. However, these rare cases of profound
hiking impact can be highly problematic. For
example, the deep, peaty soil of tracks in much
of the Tasmanian Wilderness World Heritage
Area can be churned into deep quagmires by a
small number of hikers (Calais and Kirkpatrick,
1986; Whinam and Chilcott, 1999).

Impacts adjacent to trails are similar to
those caused by trampling. Although trampling
adjacent to trails can reduce vegetation cover
(Cole, 1978; Boucher et al., 1991), it is com-
mon for vegetation cover to be greater adjacent
to trails than on undisturbed sites (Hall and
Kuss, 1989), presumably due to increased
light, water and nutrients there. Organic matter
can decrease and soil compaction increase
(Adkison and Jackson, 1996). Vegetation com-
position adjacent to trails is usually very differ-
ent from undisturbed site controls. It can be less
diverse (Boucher et al., 1991), but often is more
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diverse (Hall and Kuss, 1989), partially due to
the invasion of exotic species that use trails as
conduits for movement (Benninger-Truax et al.,
1992).

Of more practical significance and con-
cern is the impact of hiking on the constructed
and maintained trail surface. Constructed trails
are barren and compacted by design. So, the
interest here is not impacts on native soil and
vegetation but impacts on the trail itself. This is
a concern because hikers can increase soil ero-
sion from trails, either by detaching or trans-
porting soil particles. Two recent experimental
studies provide insight into the process by
which this occurs. They show that sediment
yield and trail erosion is detachment-limited
rather than transport-limited (Wilson and
Seney, 1994; Deluca et al., 1998). Trail use
loosens soil particles, making them easier to
detach and, therefore, available to be trans-
ported by such erosive agents as running water.

Most trail-impact studies document trail
characteristics, such as width and depth, with-
out regard for the complex factors (of use, envi-
ronment and management) that combine to
influence these characteristics. Bayfield and
Lloyd (1973) developed survey techniques for
periodically assessing trail width and depth, as
well as censusing the presence or absence of
‘detracting’ features, such as rutting and bad
drainage. Coleman (1977) developed a tech-
nique for measuring trail cross-sectional area.
More recent assessments of trail conditions, in
such places as Guadalupe Mountains National
Park (Fish et al., 1981), the Selway-Bitterroot
Wilderness, (Cole, 1983) and Great Smoky
Mountains National Park (Leung and Marion,
1999b), are largely extensions of this early
work. These studies provide descriptive statis-
tics (means and ranges) for such metrics as trail
width and depth, as well as frequency and
extent of trail problems (Bayfield’s ‘detracting’
features). For example, mean trail width and
depth were 115cm and 10cm, respectively, on
trails in the Selway-Bitterroot Wilderness (Cole,
1991). On trails in Great Smoky Mountains
National Park (Leung and Marion, 1999b) there
were 470 occurrences of multiple tread. A total
of 10.3 km of trail (1.8% of the trail system) had
multiple treads. These studies typically search
for correlations between trail conditions and
characteristics of use, environment and man-

agement. For example, in Great Britain, Bay-
field (1973) found that trail width was positively
correlated with soil wetness, roughness and
steepness, and Coleman (1981) found that trail
width was positively related to recreation use.

The most significant impacts of hiking on
native soils and vegetation are probably those
associated with proliferation of user-created
trails along hiking routes where a trail tread is
never constructed. Lance et al. (1989), describe
this process in Scotland, noting that trail devel-
opment usually starts with formation of a single
track. As this path widens and erodes, secon-
dary paths are created. These widen and merge
with other paths, ultimately creating a braided,
eroding web (Fig. 4.4). On the tallest peaks in
Colorado, user-created trails to the summits
have eroded so severely that they are now
being replaced by constructed trails. Restora-
tion of abandoned sections of user-created trail,
which are often steep and eroding, is difficult
(Ebersole et al., 2002).

Spatial patterns of impact

Most studies of impact report the intensity of
particular types of impact — the amount of
impact per unitarea (e.g. the campsite lost 50%
of its vegetation cover). Assessments of magni-
tude of impact must also consider the area over
which this impact occurs. The magnitude of a
50% cover loss on a 1000 m? campsite is twice
that of a 50% cover loss on a 500m? campsite
— although the intensity of impact is the same.
Magnitude of impact (sometimes referred to as
aggregate impact) is minimized when both the
area of impact and the intensity of impact per
unit area are minimized (Cole, 1981a). Certain
impact parameters only describe impact inten-
sity (e.g. vegetation cover loss), while others
only describe area of impact (e.g. campsite
area). A few parameters describe both. For
example, the area of vegetation loss on a camp-
site (Cole, 1989b) expresses vegetation loss, in
m?, as the product of campsite area and the dif-
ference between vegetation cover on the camp-
site and an adjacent control site. This metric
makes it possible to compare the magnitude of
vegetation impact on sites that vary greatly in
size (e.g. Marion and Farrell, 2002).

Spatial aspects of impact have received
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Fig. 4.4. Trail braiding is a common type of trail impact in certain environments.

little attention, beyond recognition that assess-
ments of the magnitude of impact must con-
sider the area that has been impacted, as well
as the intensity of impact. In addition to the
intensity and aggregate area (magnitude) of
impact, other potentially important descriptors
of impact include the size of impacts and the
spatial distribution (pattern) of impacts. Given a
constant aggregate area of impact, there may be
many small impacts or a few large impacts.
Theoretically, these impacts can be distributed
in a pattern that is either more clumped (aggre-
gated or underdispersed) or more regular (over-
dispersed) than a random pattern. In reality,
spatial impact patterns are almost always more
clumped than random. Campsites are clustered
in campgrounds or around lakes and in places
accessed by trails. Hiking impacts are concen-
trated along trail corridors, with little impact off
trail.

Quantitative descriptions of impact vary
with the spatial scale of analysis that is
selected. For example, vegetation loss may be
100% at the centre of a campsite but only 50%
when the entire campsite is surveyed. At the
scale of a lake basin, vegetation loss associated
with camping might amount to only 1 or 2%
and, at the scale of the park or wilderness, less
than 1% of the vegetation is likely to be lost
(Cole, 1981b). Impacts might be considered
few and large at a 10ha scale but many and

small at the scale of 10,000ha. They may be
regularly distributed at a 10ha scale but
clumped at the scale of 10,000ha. What this
suggests is that any quantification of impacts is
only valid at the chosen scale of analysis.
Although generally ignored, spatial des-
criptors of impact and scaling issues are impor-
tant considerations, particularly in assessing
how much of a problem impacts are, and in
devising strategies for managing them. Cole
(1981b) noted that hiking and camping impacts
on soil and vegetation, while severe when
measured at small scales, are minimal at large
spatial scales. This suggests that while recrea-
tion impacts can be serious for individual
plants and animals, and perhaps localized rare
populations, they are generally of little signifi-
cance to landscape integrity or regional biotic
diversity. Moreover, unless much of a popula-
tion is impacted by a single impacted site, the
intensity, size and distribution of impacts are
not relevant to the significance of impacts
assessed at large spatial scales. If animal popu-
lations are considered, however, spatial pat-
terns in which impacts are clustered, leaving
large expanses undisturbed, might be the ideal.
Recreation impacts on soil and vegetation
are highly significant at the scale of human per-
ception — the scale humans can readily observe.
Studies of wilderness campers show that most
campers view small areas of impact as ‘posi-
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Fig. 4.5. The typical life history of a campsite, from initial use through a period of closure and recovery.

tive’, ‘pretty natural, healthy’ (Farrell et al.,
2001), because they make the site function well
as a temporary dwelling for humans. Perhaps
from the human perspective, many small
impacts are preferable to a few large impacts,
because small impacts are perceived as
‘healthy” dwelling sites, while large impacted
areas (several hectares or more) suggest abuse,
damage and unhealthy conditions. Moreover,
dispersal of impacts at this scale provides more
solitude and privacy for tourists. This line of
thinking leads to the conclusion that, when
impacts on soils, vegetation, animals and
humans are all considered, they are least prob-
lematic when: (i) aggregate impact (intensity in
combination with area) is minimized; and (ii)
impacts are concentrated at the site scale, dis-
persed at intermediate scales (within a destina-
tion area such as a lake basin) and clustered at
larger scales (within a park or wilderness)
(Hammitt and Cole, 1998). Although little atten-
tion has been devoted to these spatial issues,
Leung and Marion (1999d) suggest some spatial
strategies for managing impacts.

Temporal patterns of impact

The tendency to study impacts at one point in
time has contributed to a lack of data on tempo-

ral patterns of impact, much as the tendency to
conduct studies at just one spatial scale leaves
us with little insight into spatial patterns.
Available studies suggest that individual camp-
sites have a typical ‘life history’, moving succes-
sively through stages of development, dynamic
equilibrium and recovery (Fig. 4.5). Impact
occurs rapidly during the development phase,
shortly after a campsite is first used. For exam-
ple, on newly established canoe campsites,
most of the impact that occurred over the 6
years following creation of the campsite
occurred during the first year of use (Marion and
Cole, 1996). Impact did increase over the first 3
years, but at a decelerating rate. This phase is
followed by a more stable phase in which
impacts change little unless there are dramatic
changes in amount of use. For example, on
long-established campsites in the Eagle Cap
Wilderness, mean vegetation cover was 15% in
1979, 12% in 1984 and 19% in 1990 (Cole and
Hall, 1992). Vegetation cover on these camp-
sites might be expected to fluctuate between
about 10% and 20%, as long as use character-
istics are relatively stable. These patterns are rel-
atively consistent across diverse ecosystem
types and types of recreation, although impacts
occur more rapidly (the development phase is
shorter) as amount of use increases and site dur-
ability decreases. Moreover, aberrant behaviour
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(e.g. someone cutting down a tree) can cause
dramatic spikes in impact at any time.

The recovery phase is almost invariably
longer than the development phase, because
deterioration occurs more rapidly than recov-
ery. Recovery rates also vary greatly with kinds
of impact, magnitude of impact and environ-
ment. Variation in the resilience of different
ecosystem types is pronounced. Hartley (1999)
reports residual effects of trampling after 30
years, in alpine meadows in Glacier National
Park, while most evidence of camping on
closed riparian campsites disappeared within 6
years (Marion and Cole, 1996). Cole and Monz
(2002) report that an alpine grassland trampled
1000 times recovered more rapidly than a
neighbouring forest, with an understorey of low
shrubs, that was trampled just 75 times. Given
the same environmental setting, sites that
receive more use and that are more heavily
impacted will take longer to recover.

Temporal patterns at larger spatial scales
have generally been ignored. They are particu-
larly important, however, because impacts tend
to proliferate and spread across the landscape
where use distribution is not tightly controlled.
For example, in two drainages in the Eagle Cap
Wilderness, the number of campsites increased
from 336 in 1975 to 748 in 1990 (Cole, 1993),
even though the condition of most of the sites
that existed in 1975 changed little between
1975 and 1990. Site proliferation occurs
because, as use shifts across the landscape,
new campsites appear more rapidly than old
campsites disappear.

Temporal patterns on trails and hiking
routes are likely to be similar, though they have
seldom been studied. Trail impacts occur rap-
idly; most segments on established trail systems
are generally stable (Fish et al., 1981; Cole,
1991); and recovery of closed trails is typically
slow, except where it is assisted (Eagen et al.,
2000). However, trail segments that are poorly
located or inadequately designed and main-
tained may deteriorate substantially. At large
spatial scales, impacts have increased over time
due to: (i) lack of recovery on re-routed trail
segments; and (ii) the pioneering of routes into
trailless places. This latter trend can be particu-
larly problematic because development of a
trail makes access easier, which can lead to a
cycle of ever-increasing use and impact.

Factors that influence magnitude of
impact

The types of research that have probably been
most useful to management are studies of the
factors that influence the magnitude of impacts
—why impacts are minor in some situations and
severe in others. The principal factors that influ-
ence intensity of impact (Fig. 4.6) are: (i) fre-
quency of use; (ii) type and behaviour of use;
(iii) season of use; and (iv) environmental con-
ditions, while area of impact is primarily a
result of the spatial distribution of recreation
use (Cole, 1981a, 1987). An understanding of
each of these influential variables suggests
strategies for managing the impacts of hiking
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Fig. 4.7. The relationship between amount of use
and amount of impact is curvilinear (asymptotic).

and camping on soils and vegetation (Cole et
al., 1987; Marion and Leung, Chapter 13, this
volume).

The relationship between frequency of use
and intensity of impact is generally asymptotic
(Fig. 4.7). At first, small increases in use fre-
quency cause pronounced increases in impact;
however, the rate of increase in impact de-
creases as use intensity increases. Where use is
light, sites that receive even small differences in
amount of impact can have very different
impact levels. However, where use is heavy,
sites that receive substantially different amounts
of use may have similar impact levels. Frissell
and Duncan (1965), the first researchers to doc-
ument this relationship in a field situation, con-
cluded that ‘if any use is to be allowed in the
wilderness areas, some immediate loss of the
natural vegetation will have to be tolerated’ (p.
258). Similar results have been found in numer-
ous field surveys of recreation sites and in
experimental studies. The further implication of
this relationship is that the magnitude of
impacts can usually be minimized by encourag-
ing the repetitive use of as small a number of
sites as possible (i.e. concentrating use) (Cole,
1981a). This strategy involves accepting a slight
increase in the intensity of impact to realize the
benefits of a large decrease in the area of
impact.

The type and behaviour of use can also
have a profound effect on both the type and
magnitude of impact. For example, campers
who build fires cause both more and different
types of impact than campers who do not build
fires. Several studies have compared the im-

pacts of hikers with those of groups who use
horses or llamas for transport. Generally, these
studies have found that horses cause more
impact than hikers or llamas, which cause
equivalent levels of impact (Cole and Spildie,
1998; DeLuca et al., 1998). Recreation ecology
research has provided the scientific foundation
for minimum-impact educational programmes
(Cole, 1989c). These programmes teach tech-
niques of trip planning, route selection, hiking
behaviour, campsite selection and camping
behaviour that minimize the per capita impacts
of use.

Season of use is a less critical factor for
hikers than it is for horses and heavy pack ani-
mals that can cause severe damage to trails and
meadows when soils are water-saturated and
plants are growing rapidly. During seasons
when snow banks are melting, hikers also need
to avoid walking off trail and on water-saturated
soils.

A substantial body of research has devel-
oped regarding characteristics that make differ-
ent environments more or less durable as
campsites or as trail locations. Experimental
applications of both trampling (e.g. Bayfield,
1979; Cole, 1995b) and camping (Cole, 1995c¢)
have been particularly insightful in building
this knowledge. Field surveys of trails and
campsites that develop correlations between
impact parameters and environmental vari-
ables have also been helpful (e.g. Leung and
Marion, 1999a,b). Experimental studies show
that some vegetation types can tolerate more
than 30 times as much use as others, with no
more damage (Cole, 1995a).

Experimental studies suggest that there is
an important difference between a site’s resis-
tance (its ability to tolerate use without being
damaged) and its resilience (its ability to
recover from damage). Cole (1995b) has
shown, for groundcover plants, that resistance
decreases with erectness and that broadleaved
herbs are typically less resistant than grass-like
plants and shrubs. Herbs growing in shade are
particularly intolerant of trampling because
adaptations to shading — possession of large,
thin leaves and tall stems — make these plants
vulnerable when trampled. This explains the
common finding that trampling of forested sites
generally results in more rapid loss of vegeta-
tion than trampling of open woodlands or
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Fig. 4.8. The area of vegetation loss on this campsite is small, due to the durability of the graminoid

vegetation cover.

meadows. Low shrubs, such as heather, are rel-
atively resistant to trampling stress, but their
resilience is low. Once damaged, they recover
slowly. Grass-like plants are most tolerant of
trampling.

At the risk of overgeneralizing about a very
complex subject (refer to reviews in Cole,
1987; Liddle, 1997; Hammitt and Cole, 1998;
and Leung and Marion, 2000, for further
details), a few conclusions about site durability
seem warranted. Characteristics of durable
campsites and other nodes of concentrated use
include: (i) either lack of groundcover vegeta-
tion or presence of resistant vegetation (Fig.
4.8); (ii) an open, rather than closed, tree
canopy; (iii) thick organic soil horizons; or (iv)
a relatively flat but well-drained site. Marion
and Farrell (2002) also note the importance of
designing campsites to confine impacts to a
small area, in the absence of natural features
such as rocky terrain that serve this purpose.

Leung and Marion (1996) provide a useful
overview of knowledge regarding how environ-
mental characteristics influence trail condition.
Terrain and topography have a major influence
on trail conditions. Steep trail slopes, steep side
slopes and trail alignments in which the trail
directly ascends slopes all tend to be more
degraded, usually because more water is chan-

nelled, with more force, down the trail tread.
Trail problems are also common where soils are
fine-textured, stone-free and homogeneous, or
highly organic and where soils are poorly
drained or have high water tables. Trails also
tend to widen where the ground surface is wet
or rough (Bayfield, 1973).

Management and monitoring

Management and monitoring of trails and
campsites are covered in detail in Leung and
Marion (Chapter 14 this volume). The scientific
foundation for knowledge about effective man-
agement strategies was derived from hundreds
of studies of the nature and magnitude of
impacts, and how they are influenced by char-
acteristics of use and the environment. Along
with the experiential knowledge developed
from decades of implementing recreation man-
agement programmes, a wide array of effective
management strategies has evolved (Hammitt
and Cole, 1998). Similarly, decades of recrea-
tion ecology research, developing methods of
measuring impact, have contributed to the
campsite and trail monitoring methods em-
ployed today (Cole, 1983, 1989a; Marion,
1991; Leung and Marion, 1999b).
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Conclusions and Future Directions

Although the field of recreation ecology is only
about 30 years old, somewhere around 1000
studies have been conducted. A majority of
these have focused on the impacts of hiking
and camping on recreation and soils. Specific
details about the nature, magnitude and spatial
aspects of impact vary with the context of every
situation (with amount and type of use, envi-
ronment, management, etc.). In addition, the
management objectives of every park, wilder-
ness or other tourist destination also vary.
Therefore, in every place where recreation
impacts are a concern, it is worthwhile to have
recreation ecology studies conducted in that
area, so results can be interpreted in reference
to the specific context and management objec-
tives of the area. However, in the absence of
site-specific studies and information, much
insight can be gleaned from generalizations
suggested by the recreation ecology literature.

Since the late 1970s, there have been sev-
eral attempts to synthesize the recreation ecol-
ogy literature. Each attempt, including this one,
is somewhat unique but there is substantial
consensus as well. The following five general-
izations are among the most important and
generally agreed upon.

1. Impact is inevitable with repetitive use.
Numerous studies have shown that even very
low levels of repetitive use cause impact.
Therefore, avoiding impact is not an option
unless all recreation use is curtailed. Managers
must decide on acceptable levels of impact and
then implement actions capable of keeping use
to these levels.

2. Impact occurs rapidly, while recovery
occurs more slowly. This underscores the
importance of proactive management, since it
is much easier to avoid impact than to restore
impacted sites. It also suggests that relatively
pristine places should receive substantial
management attention, in contrast to the
common situation of focusing most resources
in heavily used and impacted places. Finally,
it indicates that rest-rotation of sites (periodi-
cally closing damaged sites, to allow recovery,
before re-opening them to use) is likely to be
ineffective.

3. In many situations, impact increases more

as a result of new places being disturbed than
from the deterioration of places that have been
disturbed for a long time. This also emphasizes
the need to be attentive to relatively pristine
places and to focus attention on the spatial dis-
tribution of use. It suggests that periodic inven-
tories of all impacted sites is often more
important than monitoring change on a sample
of established sites.

4. Magnitude of impact is a function of fre-
quency of use, the type and behaviour of use,
season of use, environmental conditions, and
the spatial distribution of use. Therefore, the
primary management tools involve manipula-
tion of these factors.

5. The relationship between amount of use
and amount of impact is usually curvilinear
(asymptotic). This has numerous management
implications and is also fundamental to many
minimum impact educational messages. It sug-
gests that it is best to concentrate use and
impact in popular places and to disperse use
and impact in relatively pristine places.

New insights into recreation ecology have
been generated as researchers have adopted
multiple methodologies and expanded both the
temporal and spatial scales of analyses.
However, further progress is hampered by a
lack of theory and conceptual thinking. Now
that the field is 30 years old, the time seems ripe
for conceptual and theoretical work that can
build a framework for organizing the knowl-
edge gained from the multitude of idiosyncratic
field studies that have been conducted.

Two critical gaps in knowledge also limit
maturation of the field. First, research needs to
move beyond the easily observable and mea-
surable effects of recreation. In particular, we
need to better understand relationships be-
tween the physical, chemical and biological
effects of recreation on soil, and how these soil
impacts affect, and are affected by, plants. In the
absence of such knowledge, attempts to restore
damaged sites often fail. Plants are placed in
soil that has not held plants for a half-century
and the plants die (Moritsch and Muir, 1993).
Soil amendments are needed before plants can
survive (Cole and Spildie, 2000; Zabinski et al.,
2002). Restoration has been called the acid test
of our ecological knowledge (Jordan et al.,
1987) because our ability to restore ecosystems
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will be dependent on the depth of our under-
standing and insight into how ecosystems work.
By this definition, our understanding of recrea-
tion ecology is still wanting.

The lack of attention that recreation ecolo-
gists have given to the spatial aspects of recre-
ation impacts is also problematic. Impacts have
almost always been evaluated at the meso- or
site-scale. Populations and communities of
plants and soil pedons have been the primary
unit of analysis. We have generally done a good
job of describing impacts that occur at the
human scale. As mentioned above, lack of
research at smaller scales hampers our ability to
restore damaged sites. Lack of research at larger
spatial scales — regarding how landscapes and
regions are impacted by recreation — limits our
insight into the significance of recreation
impacts. How do we answer the ‘so what’ ques-
tions? Hiking and camping impacts on soil and
vegetation are generally severe but localized
disturbances. Evaluations of these impacts at
larger spatial scales would result in wiser
judgements about how much of a problem
these impacts are, and the most appropriate
balance between impacts and access for recre-
ation and tourism.
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Introduction

This chapter provides a state of knowledge
review of some of the most recent research con-
cerned with the environmental impacts of
horse-riding. Our perspective is derived from
studies carried out in the USA and Australia, but
the results and conclusions derived from this
work are applicable in the global situation. The
focus is largely on trail examples from the USA
but also considers the case of free range riding
in Australia. We provide the context of horse-
riding as a recreational activity and summarize
the spectrum of impacts brought about by rec-
reational horse-riding. This is followed by three
case studies concerned with the assessment
and measurement of impacts in important con-
servation areas. The case study from Yosemite
National Park in the USA considers the asso-
ciated impact of grazing effects, while the Big
South Fork study, also from the USA, highlights
impacts on trail networks. The final case study
explores the quantifiable damage to soils and
vegetation when horse-riding occurs in a
random dispersed fashion off-trail networks.
The final section of this chapter provides insight
into three different management situations. The
first relates to reducing impacts at campsites
used by horse-riders in the USA, the second
management perspective, also from the USA,
explores the management of horse-riding in a
multiple-use recreation area. The third manage-

ment scenario examines the management of
horse-riding in Australian protected areas.

Horse-riding as a Recreational
Activity

Horses originally evolved to live in open envi-
ronments in North America. Today wild equids
can be found living on the grasslands and
plains of Mongolia (Przewalski’s horse), the
Russian steppe (tarpan), and in the grasslands of
Africa (zebra). The domestic horse (Equus
caballus caballus) has been associated with
humans for about 4000 years. Initially utilized
for meat and their milk, domestication of horses
also meant they could be used as draft animals.
Once horses could be tamed and trained for
riding, they became inextricably linked with
humans and were used to carry people in
armed conflict and as a means of travel to new
lands. Recreational pursuits in the form of horse
racing are recorded from the time of the ancient
Greeks. Today horses are still used for a variety
of purposes, but globally their role as a recrea-
tional animal is highly significant as indicated
by the science, health aspects, business and
retailing, printed matter, clubs and societies
devoted to horses and associated activities.
Furthermore, horses have also been introduced
into a range of environments (e.g. forests) that
are quite different from those in which they
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originally evolved (grasslands and open areas).
These aspects raise three important points in
relation to the recreation ecology of horse
riding. First, horse-riding will continue to be a
significant recreational activity in an increas-
ingly crowded world with diminishing and
increasingly impacted natural ecosystems.
Secondly, horse-riding is seen by many as a
legitimate activity in natural areas that are
already under pressure from a variety of recre-
ational interests that may be competing for the
same space. Thirdly, protected areas are often
poorly funded and frequently lacking in ade-
quate management. This presents natural area
managers with the difficult task of achieving
conservation objectives in an atmosphere of
increasing recreational pressures.

Horse-riding today is a major tourist/
recreational activity and takes place in a wide
spectrum of environmental situations and
countries. Horse-riding tours and treks, for
example, are widely marketed and available in
Australia, New Zealand, Scotland, Spain, USA,
Canada, Thailand and South Africa. Such tours
are often combined with other activities such as
camping and fishing. In addition to this, partic-
ularly in the USA, Europe and Australia, there
are a large number of private individuals and
horse-riding clubs (e.g. 1.3 million people
engage in horse-riding activities each year in
the UK), who seek to ride in natural areas such
as local open spaces, nature reserves and
national parks. In these areas horse-riders can
utilize multipurpose trails, specifically desig-
nated horse trails that non-horse-riders may or
may not use, and engage in cross-country
riding where there is no designated pathway.
Even though, in many cases, access is approved
and available to horse-riders, conflicts continue
to arise in two situations. The first concerns
conflicts where other users, such as hikers and
mountain-bike riders, object to impacts such as
horse faeces on the track, the increased inci-
dence of flies that are attracted to dung, and the
sheer presence of large domestic animals in
conservation reserves. Secondly, non-horse-
riders also state that the erosion caused by
horse-riding far exceeds any that is caused by
other users, such as cyclists or hikers.
Moreover, these assertions are supported by
research (for example, see Dale and Weaver,
1974; Wilson and Seney, 1994; Deluca et al.,

1998). The fact that horse-riders (lobby groups
and commercial operators) argue they also
have the right to use reserved areas brings them
into potential conflict with natural area
resource managers over issues of restricted
access to reserved areas, perceived environ-
mental impacts and the fact that managers have
to respond to complaints from non-horse-users.

Newsome et al. (2002) considered the
experience horse-riders sought or operators
marketed in the context of Australian national
parks. The experience is advertised by many
commercial horse-riding operations as an ‘eco-
tourism experience’. Horse-riders wish to expe-
rience natural environments and enjoy working
with the animals as they move through the
landscape, but Newsome et al. (2002) ques-
tioned whether this really reflected ecotourism,
where minimal impact is the key feature in
entering and utilizing natural areas. In con-
trast to a dominantly environmentally sensitive
approach, the image portrayed in many horse-
riding operations is more of a historical pio-
neering concept. There is now irrefutable
evidence that horse-riding is an environmen-
tally damaging activity (e.g. Widner and
Marion, 1993; Phillips and Newsome, 2002). It
also appears that in many cases horse-riders are
indifferent to or unaware of their effects on the
environment (UK CEED, 2000; D. Newsome,
personal observation).

In the USA, horse-riding has been an
important recreational activity for more than a
century. At one time, packstock (primarily
horses and mules) were the primary mode of
transportation in large wild lands (e.g. wilder-
ness areas and the backcountry of national
parks). Packstock were such a traditional part of
wilderness recreation that Leopold (1921)
defined wilderness as lands large enough to
absorb a 2-week packstock trip. Similarly,
when Sumner (1942) first introduced the carry-
ing capacity concept (referred to as the recrea-
tion saturation point) he was commenting on
concerns about excessive packstock use in
California’s Sierra Nevada. Packstock use of
wilderness lands probably exceeded back-
packer use until sometime in the 1960s
(McClaran and Cole, 1993). However, the pro-
portionate increase in backpacker use results
more from increased backpacking than from
decreased use of packstock. McClaran and
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Cole (1993) estimated that about 11% of wild-
erness use in the USA, in 1990, was by people
with packstock.

In wildlands of the USA, some horse-
riding involves people riding horses for the day.
This use causes impacts to the trails and to any
places where people stop and tie up their
horses. Much more problematic, however, are
the impacts that occur when riders take over-
night trips. On such trips, riders bring along
pack animals, to carry their gear, as well as the
animals they ride on. In the past, some groups
rode through the wilderness with more than
100 animals, and outfitters would sometimes
leave their horses and mules in the backcoun-
try for the entire summer. Today, most wilder-
ness areas place limits on the maximum
number of animals in one group. However, the
most common limit, 25 animals (Cole, 2002), is
suggestive of the magnitude of impact that a
single group can still cause.

In addition to damage to trails, overnight
stock use damages campsites and grazing areas
(Cole, 1983). Horses are usually allowed to
graze freely and they need to be confined for
long periods. While grazing, they defoliate
plants, urinate and defecate, and trample soils
(McClaran and Cole, 1993). The soils of mead-
ows, where forage is abundant, are frequently
moist, making them particularly prone to tram-
pling impact. They are often tied to trees, which
results in loss of soil and damage to tree roots.
Sometimes, they are tethered to a stake in the
ground. Unless they are moved frequently, this
can also be highly damaging. Less destructive —
but still problematic — confinement techniques
include tying stock to a rope tied between trees
(a high line) and confining stock inside an elec-
tric fence.

Overview of Environmental Impacts

Horses have the potential to cause consider-
able damage to soils and vegetation (Table 5.1).
While many of these impacts can also be
caused by hikers, impacts caused by horses
generally occur to a greater degree. Horse-
riding impacts are quantitatively greater than
those caused by walkers (e.g. see Liddle, 1997).
There is also a qualitative difference, in the
sense that certain types of impacts, such as

grazing and confinement, are unique to horse-
riding.

Of all the impacts that have been iden-
tified, the most common and widely recog-
nized is the ground-level damage caused by
horses’ hooves. The main problem is the large
force applied to the ground because the horse’s
weight is transferred to ground level on four rel-
atively sharp points — the hooves. As the horse
and rider move along a trail or across vegeta-
tion there is much potential for the activity to
damage vegetation and soils, particularly in
fragile plant communities.

Direct impacts on horse trails include
damage to stable soil systems, in the form of
displaced sediments and surficial soils. Horses’
hooves dig into the surface, pushing particles
across the surface. This is often associated with
some form of compaction in clay soils, but pre-
dominantly manifests as displacement in sandly,
weakly cohesive soils. As Wilson and Seney
(1994) noted, a critical issue in bringing about
erosion is the detachment of soil particles that
can then be readily transported by water, espe-
cially on steep slopes. Figure 5.1 illustrates the
way surficial soil is damaged by horses” hooves.
The hoof incision has destabilized the surface,
displacing soil to one end and forming a
depression at the other. The displaced soil can
be mobilized more easily because any organic
layers are disrupted and/or surface crusts are
broken, allowing rain-drop splash dispersion of
soil particles to be more effective. Soil structure
is also broken down, especially at the embed-
ded end of the hoof print (Fig. 5.1). In fine-
grained and organic soils, such depressions can
fill with water and can become quagmires with
frequent horse use. On sloping ground and in
wet climates the displaced soil is readily mobi-
lized and can be transported downhill. Such
processes can lead to deepening of trails and
trail proliferation as users seek to avoid wet
and/or deeply incised segments of trail.

Such trail degradation also constitutes a
social and potential ecological impact. Other
users find degraded trails unsightly and not in
keeping with the overall concept of natural area
integrity. Other users of such degraded trails may
exacerbate the situation by developing parallel
informal trails in order to avoid unsafe, deeply
incised or boggy segments. Widespread erosion
problems may undermine the soil-rooting zone
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Table 5.1. Environmental impact of horse-riding in natural areas.
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of nearby vegetation, causing localized loss of
individual plants and an extension of the erosion
problem, as the protective function of plant
cover continues to be lost. The extent to which
all of this occurs is somewhat dependent on the
intensity and frequency of use, although even
low levels of usage can cause significant
damage (Phillips and Newsome, 2002). Clearly,
if large numbers of horse-riders utilize a wide
area there is a greater degree of biophysical
impact and area at risk of being impacted.
However, the level of damage is also dependent
on the nature of soils, slope, climate, relative
sensitivity of the vegetation and the effectiveness
of any management that may be in place. Horse-
riding that takes place on erodible soils in
steeply sloping terrain in the absence of man-
agement constitutes a major impact risk.
Ecosystem-level impacts can especially
occur when there is widespread damage to veg-
etation as a result of trampling or the acciden-
tal spread of introduced organisms. Plant

damage should not be a feature on designated
trail systems except where trail proliferation has
occurred in response to trail degradation, or
where horses are allowed to stray off the trail.
Loss of vegetation height and cover readily
occurs where horse-riding occurs off desig-
nated pathways (Weaver and Dale, 1978; Cole
and Spildie, 1998; Newsome et al., 2002).
Vegetation is particularly at risk where upright
and shrub forms readily snap in response to
trampling. This, in combination with slow-
growing species/plant communities that are
adapted to coping with natural limiting factors
such as aridity, low temperatures and nutrient
poverty, means that the vegetation is likely to
have a long recovery time and may even con-
tinue to die after the initial impact has occurred
(Whinam and Comfort, 1996; Whinam and
Chilcott, 1999; Newsome et al., 2002; Phillips
and Newsome, 2002).

Local-scale impacts can evolve into larger
scale impacts as a result of widespread erosion,
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Fig. 5.1. Hoof imprints on a multiple-use trail following a single horse pass in John Forrest National
Park, Western Australia.
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Fig. 5.2. Direct, indirect and potential extended biophysical impacts of horse-riding in Australian

ecosystems.

weed invasion and the introduction of fungal
pathogens. For example, Fig. 5.2 illustrates how
pathogenic organisms may be translocated
from an infected area to what was a disease-
free area. This is a pertinent issue in Western
Australia, where the accidental transport of
fungal pathogens poses a serious risk to biodi-
versity (Newsome, 2003). Because horses dis-
turb soil, particles can be readily transferred
from place to place on their hooves. The pres-
ence of horses in conservation areas that are at
risk because of existing infection by exotic
organisms thus poses a major risk of exacerbat-
ing the problem and/or spreading the problem
from one site to another. Soil erosion on horse
trails can therefore bring about wider and
extended impacts if soil is moved from one site
to another.

Assessing and Measuring the
Environmental Impacts of Horse-
riding

Grazing impacts to subalpine meadows in
Yosemite National Park, USA

The lack of empirical information regarding the
effects of grazing by recreational packstock on
remote meadows in wilderness and national
parks was the motivation for a study of grazing
impacts in Yosemite National Park (Cole et al.,
2004). Three different meadow types were stud-
ied: (i) a high elevation (3100 m), xeric shorthair
sedge (Carex filifolia) meadow; (ii) a somewhat
mesic shorthair reedgrass (Calamagrostis bre-
weri) meadow (2600m); and (iii) a more mesic

tufted hairgrass (Deschampsia cespitosa) mea-
dow (2285m). None of the specific meadows
that were studied had been grazed in the past
century.

In each of the three meadows, horses and
mules were allowed to graze at specified inten-
sities each year for four successive years. The
intention was to have four replicate blocks of
four grazing intensities (0, 25, 50 and 75%
forage removal) in each meadow. This was
accomplished by tethering animals to a stake,
using a 4-m-long rope, for as long as was
required to remove the target level of forage.
This produced ~50m? grazing plots, which
were monitored before and after grazing for
each of the 4 years of grazing, as well as 1 year
after the final grazing treatment (Fig. 5.3).

As described in Moore et al. (2000), graz-
ing at these intensities caused substantial
changes in meadow conditions. In all three
meadows, meadow productivity (vegetation
biomass 1 year after grazing) was reduced signif-
icantly after the second season of grazing. Other
changes apparent in all meadows after two sea-
sons were increases in basal cover of bare soil
and changes in species composition. Basal veg-
etation cover declined in one meadow, but not
the others.

The most consistent and predictable im-
pact of grazing was the reduction in meadow
productivity. In the shorthair sedge meadow, for
example, our data fit the regression equation
Y=16+0.0075X+0.02 X?, where X is the per-
centage of biomass removed by grazing and Y
is the percentage decline in productivity (=
0.68). Based on this type of data, managers can
establish grazing intensities that are likely to
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Fig. 5.3. Researchers taking field measurements on grazed plots in the shorthair reedgrass meadow,

Tuolumne Meadows, Yosemite National Park, USA.

avoid unacceptable impacts on meadow pro-
ductivity. In the three meadows we studied, if a
limit of 10% decline in productivity is estab-
lished, maximum permissible levels of forage
removal range from 17% in the tufted hairgrass
meadow to 36% in the shorthair sedge
meadow. A common rule of thumb for grass-
land vegetation is to leave 50% of the biomass
at the end of the grazing season. Our data sug-
gest that this level of defoliation would result in
a loss of productivity on the order of 25-30%
in these meadow types.

Much less consistent and predictable were
changes in species composition. Although dif-
ferences in species composition between
grazed plots and control plots increased with
each successive season of grazing, ordinations
suggest that the magnitude of shift in composi-
tion due to grazing was minor. Using canonical
correspondence analysis, plots and species
were ordinated such that the first axis of the
ordination was constrained to reflect grazing
intensity (percentage utilization). Eigenvalues
for the first axis indicate that, after 4 years of
grazing, grazing intensity explains only 6-10%
of the variation in species composition
between plots. Eigenvalues for the second axis,
not constrained to reflect grazing intensity, are
three to five times as great. The ordination of

plots and species (Fig. 5.4) shows little variation
between plots, no consistent distinction
between control plots and plots grazed at dif-
ferent intensities, and little influence of grazing
intensity on composition.

In detrended correspondence analysis,
axes are not directly constrained to reflect graz-
ing intensity. We did multiple regression analy-
ses using first- and second-axis detrended
correspondence analysis (DCA) scores as the
dependent variable and percentage utilization,
seasons grazed and dummy variables for repli-
cate blocks as independent variables. In all
meadows, the influence of grazing intensity
was minimal, with replicate block usually
being the primary influence on species compo-
sition. Plot ordinations typically showed plots
clustered by replicate block rather than treat-
ment. Together, these analyses suggest that spe-
cies compositional changes due to grazing,
although measurable, were less substantial
than compositional differences between repli-
cate blocks that existed prior to grazing.

Given that species compositional change
was small in magnitude, it is not surprising that
effects of grazing on species diversity measures
(species richness, Shannon’s evenness and
Shannon’s diversity) were generally small and
inconsistent. In all three meadows, variation
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Fig. 5.4. Ordination of plots and species, using canonical correspondence analysis, after 4 years of
grazing. The degree to which plots cluster in locations divergent from other treatments, and the length
of the arrow (located at the centre of the ordination) along Axis 1 are indicative of the influence of
grazing intensity on species composition. (After Cole et al., 2004.)

between years in mean number of vascular
plant species per 1.25m? sample was virtually
identical on grazed and control plots. Grazing
reduced the relative cover of graminoids in all
three meadows, but differences were statisti-
cally significant only in the shorthair reedgrass
meadow. No other growth forms differed signif-
icantly between grazed and ungrazed plots.
This case study illustrates the difficulties of
conducting research on the impacts of grazing.
Environmental heterogeneity, variation in the
behaviour of grazing animals, the lag time
between cause and effect and the need to
assess long-term effects, all conspire to reduce
the precision of attempts to estimate the likely
effects of specific levels of grazing. Never-
theless, this research clearly shows that even
modest levels of grazing can cause substantial
impacts to meadows intended for preservation.
Moreover, these data provide a first approxima-
tion of the likely effects of specific grazing

intensities. It also suggests that monitoring of
productivity (biomass) may be more effective
than monitoring species composition.

Assessing and monitoring the impacts of
horse use in a multiple-use recreation
area: Big South Fork, USA

The Big South Fork National River and
Recreation Area is a US National Park Service
unit encompassing 50,588ha in northern
Tennessee and southern Kentucky. The area
consists of upland plateaux separated by cliff
lines from deeply cut river and stream drain-
ages. Big South Fork (BSF) receives nearly
900,000 visitors annually, with trail-related
activities accounting for a large portion of total
use. The area has 365 km of trails and primitive
roads that have become popular among horse-
back riders, although off-road/all-terrain vehi-
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cle (ORV/ATV) use and hiking are also common
recreational activities. Preparation of a road
and trail management plan prompted research
to develop and apply trail impact assessment
and monitoring methods, which are considered
here.

Many of Big South Fork’s trails are multiple
use, including many that receive heavy horse
traffic and/or motorized uses. Resource impacts
associated with these activities are substantial
on some trails, few of which have received ade-
quate management work, due to limited
agency budgets and staffing. Trail system
impacts are further aggravated by: (i) highly
erodible soils and steep terrain; (ii) improper
construction and maintenance; (iii) inappropri-
ate stream crossings; (iv) high use by horseback
riders and motorized vehicles; and (v) improper
location (e.g. steep grades or floodplain set-
tings). Lack of information regarding horse-trail
use and impact, and the identification and
management of sustainable horse trails,
prompted managers to issue a moratorium on
new horse-trail construction. This research
sought to provide essential information for
planning and management decision-making
purposes by: (i) identifying and characterizing
current resource impacts through development
of trail-monitoring procedures; (ii) collecting
baseline data from a random sample of Big
South Fork trails; and (iii) conducting relational
analyses to evaluate the role and influence of
causal and non-causal factors to inform the
selection of effective management interven-
tions.

The park’s Geographic Information System
included a database for roads and trails.
Improved roads and graded gravel roads were
removed from the sample population, along
with some gravelled 4-wheel drive roads not
considered part of the recreational trail system.
Longer trails were subdivided into 9.5km seg-
ments to avoid undersampling. This process
yielded a sample population of 365 km and 182
segments, from which a statistical randomizing
procedure was used to select a 34% sample.
This large sample (48 trail segments, 124km)
was necessary to ensure adequate representa-
tion of diverse use-related, environmental and
managerial factors, and adequate documenta-
tion of baseline conditions for comparison with
future monitoring. A knowledgeable park man-

ager assigned percentage use estimates for each
use type (horse, ATV and hiking) to each sur-
veyed segment; segments with 75% or more
use from a single-use type were categorized as
representative of that type of use for analyses
(including 91 km of trails).

Elements of two trail survey methodologies
were integrated in developing monitoring pro-
cedures for the BSF. A point measurement
method with a systematic sampling scheme at
152m intervals, following a randomized start,
was the primary method (Leung and Marion,
1999b; Marion and Leung, 2001). At each
sample point, a transect was established per-
pendicular to the trail tread, with endpoints
defined by visually pronounced changes in
non-woody vegetation height (trampled versus
untrampled), cover, composition, or, when veg-
etation cover is minimal or absent, by distur-
bance to organic litter. Representative photo
sets were used to promote consistent judge-
ment. The objective was to select boundaries
that contain the majority (>95%) of traffic.
Temporary stakes were placed at these boun-
daries and the distance between was measured
as tread width. Maximum depth from a taut
string, tied to the base of these stakes, to the trail
surface was measured as maximum incision, an
indicator of soil erosion (Farrell and Marion,
2002). Tread composition characteristics (e.g.
vegetation cover, organic litter, soil, mud, rock)
were defined to be mutually exclusive and
assessed as a percentage of tread width.

A problem assessment method was inte-
grated into the monitoring procedures to
provide census information on specific trail-
impact problems, including excessive erosion
and muddiness (Leung and Marion, 1999c).
Excessive erosion was defined as sections of
tread (>3 m long) with tread incision exceeding
13cm. Excessive muddiness was defined as
sections of tread (>3 m long) with seasonal or
permanently wet, muddy soils that show
imbedded foot- or hoof prints (>1.3cm deep).
This approach provides data on the frequency,
lineal extent of occurrence, and location of
specific pre-defined problems, facilitating
management efforts to rectify such impacts. A
trail-measuring wheel was pushed along each
trail to measure distance to each sampling
point and beginning/ending distances of each
trail problem.
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Table 5.2. Big South Fork trail condition
assessment data from the point sampling method.

Table 5.3. Big South Fork trail condition
assessment data from the problem assessment
method.

ANOVA
statistic Occurrences Lineal distance
Indicator N Mean F P Indicator (No.) (No./km) (m) (%) (m/km)
Tread width (cm) 273.2 0.000 Soil erosion
Horse 276 208 (a)' Horse 232 4.8 3302 7 69
Hiker 300 82 (b) ATV 30 6.8 1039 24 236
ATV 29 238 (c) Hiker 53 1.4 565 1 15
Max. incision (cm) 49.7 0.000 Muddiness
Horse 276 7.7 (a) Horse 203 4.2 3762 8 79
Hiker 300 2.3 (b) ATV 29 6.6 345 11 78
ATV 29 9.7 (a) Hiker 15 0.4 234 1 6
Muddiness (%) 15.6 0.000
Horse 276 9.3 (ac) ATV, all-terrain vehicle.
Hiker 300 0.0 (b)
ATV 29 2.6 (c)

ATV, all-terrain vehicle.
' Means with the same letters are not statistically
different; Duncan’s test (P<<0.05).

Representative monitoring data are pre-
sented in Tables 5.2 and 5.3 and Fig. 5.5, to
illustrate the types of trail condition data
yielded by the two survey methods. The point
sampling method provides the most efficient,
accurate and precise measures for monitoring
trail characteristics that are continuous (e.g.
tread width, incision and composition)
(Marion and Leung, 2001). For example, Table
5.2 compares tread width, incision and mud-
diness measures taken at sampling points for
horse, hiking and ATV trails. Horse trails were
significantly wider (2.5X) and deeper (3.3X)
than hiking trails, although ATV trails were in
the poorest condition (Table 5.2). Muddiness
was not a problem on hiking trails but, on aver-
age, 9.3% of horse-trail treads were muddy. An
examination of tread compositions for the dif-
ferent trail use types (Fig. 5.5) reveals other
substantial differences. Organic litter com-
prised an average of 61% of tread surfaces for
hiking trails, reduced to 32% on ATV and 25%
on horse trails. Gravel, applied on high-use
horse trails to enhance their resistance, com-
prised 19% of horse trail tread substrates.
Interestingly, hiking and horse trails had 5%
vegetation cover but ATV trails had more than
four times as much (Fig. 5.5). Field staff attrib-
uted this to the growth of vegetation between

wheel ruts and to vegetative recovery occur-
ring between the autumn, when most of the
hunting-related ATV use occurs, and early
summer, when fieldwork was conducted.
These data may also be used for comparing
conditions among different trails, or for the
same trail or group of trails over time.

A problem assessment method is a pre-
ferred method for characterizing uncommon
characteristics (e.g. muddiness) and for docu-
menting the frequency, lineal extent and loca-
tion of specific trail-impact problems (Marion
and Leung, 2001). Horse trails were intermedi-
ate in the number of occurrences of soil ero-
sion (4.8/km) and lineal distance (69 m/km) but
had the greatest lineal extent (3302 m), due to
the larger sample size of horse trails (47.9km)
(Table 5.3). ATV trails were the most severely
eroded, however, with 23 m/km of soil erosion
exceeding 13cm, 24% of their length.
Similarly, horse trails were intermediate in the
number of occurrences of excessive muddi-
ness (4.2 per km) and lineal distance (79
m/km), though similar to that of ATV trails (78
m/km) (Table 5.3). Muddiness affected only
1% of hiker trails but was more prevalent on
horse trails (8%) and ATV trails (11%). These
results are similar to those found in other
studies (see Table 5.1 and Fig. 5.1), which have
concluded that horse impacts to trails are sim-
ilar to, but more pronounced than, hiking
impacts (Nagy and Scotter, 1974; Weaver and
Dale, 1978; Cole, 2002; Newsome et al,
2002).
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Fig. 5.5. Tread composition for Big South Fork hiking, horse and all-terrain vehicle (ATV) trials.

Quantifying horse-riding damage to soils
and vegetation: D’Entrecasteaux National
Park, Western Australia

D’Entrecasteaux National Park is situated on
the southern coastline of south-west Western
Australia. Soil-vegetation systems comprise
various age fixed dune communities that con-
tain a mosaic of vegetation types, ranging from
heath and low sedgelands to woodlands and
forests. At present, casual public horse-riding is
prohibited in the park, but commercial horse-
riding tours are allowed, according to a permit
system that allows for riding on ‘off-road’ vehi-
cle and designated bridle trails. In addition to
this, free-range or off-track riding is allowed in
designated areas where low, open vegetation
occurs. Until recently there were no data on the
nature and degree of damage to soils and vege-
tation as a result of horse-riding in the park or
anywhere else in Western Australia. Experiments
carried out by Phillips (2000) and Phillips
and Newsome (2002) quantified horse-riding
damage on transects under controlled condi-
tions, and provided an important reference point
from which to assess the nature of horse-riding
impacts where horses ride in un-tracked areas.

The assessed parameters were soil micro-
topography, penetrometry, species composition
and extent of bare ground, vegetation cover
and height of vegetation. Changes to all param-
eters occurred after only very low levels of
horse trampling.

Figure 5.6 shows a typical cross-sectional
profile of changes in soil surface condition fol-
lowing various intensities of horse trampling. In
the most impacted central portion of the tram-
ple line, microtopography has decreased by
17.9mm between 0 and 300 horse passes (Fig.
5.7). These changes demonstrate the capacity
for soil disturbance. The same transect line also
showed a decrease in soil penetration resis-
tance from baseline condition, reflecting a
dominance of soil loosening and particle
detachment (Fig. 5.8). However, in most cases
horse trampling, will result in soil displacement
in association with some degree of soil com-
paction (see Fig. 5.1). This combined feature of
horse damage to soils is evident in the data set
provided by Phillips and Newsome (2002),
where transect line DE1 shows a decrease in
soil penetration resistance, contrasting with
transect line DE3, which shows a progressive
increase in soil compaction with increasing
intensities of horse passes.

The changes in soil surface condition men-
tioned before are also reflected in a progressive
increase in bare ground. Data collected from
transect line DE2 show a baseline condition of
5.4% bare ground, increasing to 8.9% follow-
ing 20 horse passes. This value increased to
25.6% after 300 passes. Changes in the relative
frequency of various plant species are also evi-
dent, with the low-growing (<60cm) shrub
Loxocarya cinerea decreasing from 65.9% to
56.7%, and Pimelea rosea decreasing from



72

D. Newsome et al.

5

0 -l 1 1 1 1 1 1 1 1 1 1 1 1 1 IQW’
’g s ;\j/:\ 25 35 45 5565 7!,’ 95
£ -\ "76
g 10 N // 7 20 Passes
3 v\ 7 S —- 100 Passes
c < '/ N
o y J --- 200 Passes
_cccu —20 7 —— 300 Passes
5 \'//

-30

Distance across transect (cm)

Fig. 5.6. The change in soil depth from the baseline microtopography across 5-100cm of the cross-
sectional profile of the treatment transects, after various intensities of horse trampling. Transect DE2,
D’Entrecasteaux National Park, Western Australia. (From Phillips, 2000.)
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Fig. 5.7. The change in the soil depth from the baseline microtopography averaged across the central
30-75cm of the cross-sectional profile of the treatment transects, after various intensities of horse
trampling. Transect DE2, D’Entrecasteaux National Park, Western Australia. (From Phillips, 2000.)

17.8% to 9%, following 300 horse passes (Fig.
5.9). The data clearly demonstrate the potential
for change in species composition.

Figure 5.10 shows the corresponding loss
in overlapping vegetation cover on transect
DE2. Cover declined from 122% to 112% fol-
lowing 20 horse passes and was reduced to
56% following 300 passes (Fig. 5.11). Struc-
tural changes to vegetation are depicted in Fig.
5.12.The largest decrease in vegetation height,
along the most impacted central portion of the

trample line, occurred between 0 and 100
horse passes (Fig. 5.13). In comparing these
data it is noteworthy that a tenfold increase in
horse use decreased cover by about 50%,
whereas a fivefold increase reduced vegetation
height by about 50% (Figs 5.11 and 5.13), dem-
onstrating that structure is rapidly altered and is
a sensitive indicator of horse-riding damage to
vegetation (Fig. 5.14).

The changes and damage to soils and veg-
etation described here are especially important
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Fig. 5.9. Relative frequency of plant species and bare ground after various intensities of horse trampling.
Transect DE2, D’Entrecasteaux National Park, Western Australia. (From Phillips, 2000.)

in sensitive environments that exhibit slow Managing the Environmental Impacts
recovery rates and low resilience, as in the case of Horse-riding in Natural Areas

of arctic—alpine areas, many arid environments

and in the nutrient-poor ecosystems of much of ~ North American perspectives 1: the case
Australia. Moreover, soil movement both on of a confinement strategy for reducing
and off designated tracks is a critical issue in impacts at campsites

those ecosystems that are vulnerable to plant

disease and important as biodiversity hotspots, ~Cole (2002) provides an overview of the
as in the case of Western Australia. five primary strategies available for managing
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packstock impacts in wilderness areas and
national parks in North America. Amount of
use can be reduced, for example by prohibiting
stock use or by closing overgrazed meadows.
Behaviour can be changed, either through
restrictions or low-impact education. Criti-
cal behaviours include group size, stock-

confinement techniques, carrying feed, and
steps to insure against the introduction of exotic
species. The timing of use can be managed. It is
often critical for horses to stay off trails and out
of meadows shortly after snowmelt, when soils
are water-saturated. Trail impacts, particularly,
can be mitigated by hardening trails, such as
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Fig. 5.13. Vegetation height averaged across the central 30-75cm of the cross-sectional profile of the
treatment transects, after various intensities of horse trampling. Transect DE2, D’Entrecasteaux National

Park, Western Australia. (From Phillips, 2000.)

reinforcing the trail with log cribbing. Finally,
impacts can be confined by only allowing stock
use on certain trails and in certain locations.
Management generally involves balancing
demand for access with the desire to avoid
impairment of the natural environment sought
out by ecotourists. Particularly where tourist
activities have a high potential to cause impact,
as is the case with horse-riding, confinement of

activities is a highly effective way to minimize
impacts without curtailing use. This manage-
ment strategy has also been referred to as use
concentration and use containment (Cole,
1981; Leung and Marion, 1999a; Marion and
Farrell, 2002). A good example of the efficacy
of this strategy is provided in the following case
study of Seven Lakes basin in the Selway-
Bitterroot Wilderness, USA, a destination area
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Fig. 5.14. Experimental transect (DE1) in
D’Entrecasteaux National Park, Western Australia,
showing damage to vegetation following 200
horse passes. (From Phillips, 2000.)

in which there were excessive numbers of
campsites, many of which were severely
degraded by stock use (horses and mules).
More detail on this case example can be found
in Spildie et al. (2000).

The Seven Lakes basin (an area of about
500ha) contains 11 lakes and is located at an
elevation of 1860-2000m. It can be accessed
within 1 day but requires a climb of about
1000 m in the last 10km of the 19km trail. Use
levels in the basin are moderate. Records show
that there are virtually never more than four
other groups in the basin at one time. Monitor-
ing showed that previous recreation use, partic-
ularly by groups with packstock, had left 26
substantially impacted campsites in the area.
Associated with these campsites were 47 dis-
tinct stock-holding areas that had been dam-
aged by tying horses and mules to trees, often
overnight. Management objectives were to
reduce campsite density by about 50%, elimi-

nate most of the stock-holding areas and
reduce the number of intensively impacted
campsites, while leaving at least one campsite
open for stock use at each of the major lakes.

These objectives were to be met by imple-
menting the following management actions: (i)
the designation of three day-use stock contain-
ment areas and six overnight stock containment
areas, where stock were to be tethered between
designated trees with a high line, rope or elec-
tric corral; (ii) the prohibition of stock contain-
ment on other campsites or other parts of
designated campsites; and (iii) the prohibition
of all camping on four campsites. Tying stock
directly to trees or in places where tree roots
can be damaged was prohibited. Stock num-
bers were limited to a maximum of ten animals
per group. Regulations on where to camp and
contain stock were communicated to the
public on a brochure, signs on bulletin boards
at the trailhead and at the entry point to the lake
basin on all trails, in local newspapers and by
frequent visits of wilderness rangers to the area.
Compliance was enforced through special
orders and heavy ranger presence.

Some trails in the basin were recon-
structed; about 1 km of trail was re-routed, and
another 1km of trail was closed and rehabili-
tated. Two bridges were built. Forty-seven
former stock-holding areas were closed to stock
containment. These areas were generally adja-
cent to clumps of trees with roots and mineral
soil exposed by decades of tying horses to trees.
These 47 areas were on 12 campsites that were
closed to stock use, six campsites that remained
open to stock use and one former campsite
where day-use containment only of stock was
allowed. Designated high-line trees were
signed at each of the six open stock campsites
with a designated stock-holding area and the
three day-use stock-holding areas. These camp-
sites, where stock use was still allowed, were
signed, as were four campsites that were closed
to all use. Most closed areas were intensively
restored. Seeds were collected, and about 2000
seedlings of three species were propagated in
nurseries and packed up to the basin. Soils
were scarified, organic matter was added to
soils, and large rocks were used as ‘icebergs’
(placed to protrude from the ground, making
the site undesirable for camping). Stumps were
flush-cut and tree wells were filled with soil.
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Pitch and charcoal were applied to trees to
minimize evidence of tree scarring. Propagated
seedlings, locally collected seed and local
transplants were used to revegetate areas.
Finally, some areas were covered with a mulch-
ing material. Campsite impact conditions were
monitored over the period.

This work was largely accomplished, over
a 5-year period, by two people who shared one
seasonal wilderness ranger position. They were
assisted by volunteer crews who provided a
total of almost 4000 person hours of volunteer
labour over the 5 years.

In its first 5 years, the Seven Lakes basin
restoration programme was highly successful in
reducing impacts associated with camping.
Campsite densities decreased slightly. The mag-
nitude of impact decreased on virtually all
campsites and decreased greatly on many sites.
In just 5 years, the total area of disturbance in
the Seven Lakes basin decreased by 37%, from
3518m? to 2205m?. Total bare area (places
devoid of vegetation) decreased by 43%, from
1222m? to 699m?. Disturbed area and bare
area declined by at least 10% on 16 of the 26
campsites. Tree scarring declined, although pri-
marily from masking scars with pitch and char-
coal. Vegetation cover has increased and
mineral soil exposure has decreased. Only root
exposure has worsened. Moreover, if the man-
agement programme is continued, the greatest
positive changes are still to come. Disturbed
area and bare area are likely to decline in a few
decades to just 36% and 24%, respectively, of
what they were in 1993.

Most of these positive changes came from
confining where camping could occur, particu-
larly by groups with packstock. Improving con-
ditions on former stock-holding areas have
more than compensated for the increased
impact on newly designated stock-holding
areas. The closure of some campsites to all use
and efforts to reduce the size of open camp-
sites, through both closure and restoration of
portions of large sites, have also been highly
effective. Reductions in maximum group size
have undoubtedly contributed to success. For
these benefits to continue or increase in the
future, the programmes need to remain in
effect.

These management actions clearly reduce
the original freedom that horse-riders had to go

and to camp wherever they wanted. However,
since there are no limits on amount of use, no
lakes where camping is not allowed, and no
groups excluded from visiting the basin, expe-
riential costs seem minor. Fiscal costs of this
programme are another matter. The 5-year costs
exceeded US$135,000, although the Forest
Service was able to reduce out-of-pocket costs
by more than 50% by using volunteer groups
extensively.

In conclusion, the Seven Lakes basin man-
agement programme illustrates that the con-
finement strategy can be highly effective,
particularly with types of use that have high
impact potential, such as stock groups. It also
illustrates the need to prevent problems in the
first place, rather than attempt to correct them
after they have already occurred, particularly
with the types of use that can cause substantial
disturbance. It is important to anticipate where
impact is likely to occur and to take effective,
preventive actions, even if they need to be
restrictive. Finally, in addition to being costly,
restoring recreation impact will be a slow and
never-ending process. At Seven Lakes, the man-
agement programme can now shift into a main-
tenance mode. However, in the maintenance
mode, restrictions must be kept in force, and
frequent ranger presence is still needed to
obtain reasonable compliance. Given the mini-
mal budgets for on-the-ground management,
even the maintenance mode will stretch avail-
able resources.

North American perspectives 2: the
horse-trail management experience at
Big South Fork

The trail assessment and approaches to moni-
toring discussed earlier set the scene for the fol-
lowing comments relating to issues surrounding
horse-trail management at Big South Fork.
Historically, the application of gravel to replace
or cap wet or eroding tread soils has been the
primary management response at Big South
Fork. Initial work along riparian trails that had
become muddy quagmires employed full-size
bulldozers and dump trucks to replace wet soils
with up to 30cm of gravel (up to 3cm in diam-
eter). Horseback riders complained about the
use of these ‘road-construction’ techniques,
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particularly the excessive trail width and clear-
ing of vegetation. The use of gravel also drew
complaints, though after several years the gravel
packed down and became less conspicuous
and artificial in appearance. Vegetation growth
has narrowed the treads, which have remained
in excellent condition despite heavy horse traf-
fic. Seasonal mowing, vegetation trimming and
occasional grading are the only maintenance
actions required on gravelled horse trails in flat-
ter terrain.

The park maintenance division recently
purchased narrower-gauge equipment for trail
construction and maintenance work. Current
horse-trail standards for high-use trails call for
hard surfaced (gravel) treads 1.8-2.4m wide,
with water-bars constructed of a soil and gravel
mixture. Vegetation clearing is 4.5m wide by
3m high. Standards for intermediate-use trails
call for application of gravel only as needed for
muddy or eroding sections. Tread width is
1.8-2.4m wide, with earth water-bars and veg-
etation clearing as above.

The application of gravel on trails in slop-
ing terrain has been less successful. Horses’
hooves and water runoff during heavy rain-
storms move gravel downslope, particularly on
grades exceeding 8%. Efforts to apply larger
gravel (4-7 cm) capped with finer gravel (up to
3.cm) have met with limited success. Horses’
hooves and water move the finer material
downslope, exposing the larger gravel. The size
and angular edges of the large gravel are
uncomfortable to horses. Grading work to
move gravel back upslope or to reshape treads
also mixed the gravels, bringing some of the
larger material to the surface. Furthermore, the
use of heavy equipment for such grading
restricts the type of tread drainage features to
tread outsloping, drainage dips and grade dips
(reversed grades). Frequent grading has been
required to maintain proper outsloping and
drainage dips. Shorter sections of horse trails
that descend steeply through gaps in the cliff
line have required wooden structures filled
with rock and gravel. These locations are often
difficult to access and require shifting the gravel
from large trucks, to smaller trucks, to motor-
ized tracked wheelbarrows.

The numerous stream crossings through-
out Big South Fork have been a particular man-
agement challenge. Wooden bridges have

been constructed for stream crossings on the
heaviest-use horse trails. Trail erosion into
streams is a substantial and continuing problem
within the park, which has inadequate funding
to bridge every stream crossing. Most horse-
trail bridges have planking along the edges to
contain a bed of soil that covers the bridge
deck. This is done to allow use by horses that
shy away from travel across wood planking.
Unfortunately water often drains to the bridges,
contributing to tread muddiness and overflow-
ing directly into streams during storms (Fig.
5.15).

In  preparing the Road and Trail
Management Plan, park staff have been re-
evaluating all park roads and trails for their suit-
ability to sustain horse use. Careful attention to
the relative resource resistance of alternative
routes, including trail grade, alignments and
substrates, will avoid the inclusion of trails
that would require substantial reconstruction
or ongoing maintenance. Management empha-
sis will continue to rely primarily on tread-
hardening techniques. Experimentation with
geotextiles is just beginning, and managers
expect their use will resolve problems in some
of the worst locations, while reducing the need
for large amounts of gravel in less accessible
settings.

An Australian perspective

Landsberg et al. (2001) provide a useful over-
view of the issues surrounding the management
of horse-riding in Australia. They note that
where horses are allowed to stray off trails, or
where horse-riding takes place on poorly main-
tained or constructed trails, or in steep and/or
waterlogging prone environments, a high
impact potential exists. The first part of any
management system should therefore consider
the risk potential for horse-riding damage.
Conservation reserves and highly valued natu-
ral areas with at-risk environmental character-
istics, such as steep slopes, high soil erosivity,
poorly drained areas and those infected with
readily transportable fungal pathogens, should
not be available for horse-riding activities. In
some areas, however, where horse-riding is
already established because of tradition or
precedent, prohibiting horse-riding may be dif-
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ficult to achieve. In relation to this, Landsberg
et al. (2001) also raise the issue of equity in
providing outdoor recreational opportunities.
Indeed, it is worth noting that hiking and moun-
tain-biking also pose a risk of environmental
damage in susceptible environments, and raise
the question that if horse-riding is prohibited,
why not also prohibit other recreational activ-
ities. Restricting horse-riding, however, can be
justified on the basis that the activity causes the
greatest amount of impact.

Landsberg et al. (2001) have developed
ten principles (Table 5.4) to guide the manage-
ment of public horse-riding in a peri-urban
nature reserve in eastern Australia. These prin-
ciples provide a useful basis from which to
develop management strategies elsewhere in
Australia.

Newsome et al. (2002) explored various
options for managing horse-riding in more
remote locations, such as D’Entrecasteaux
National Park in Western Australia. One impor-
tant issue to arise from their work was the asser-
tion that if a management strategy was in place,
management capacity was often insufficient to
police, enforce and monitor the situation.
Moreover, interpretive material, public semi-
nars, education and voluntary codes of conduct
are ostensibly a good idea, but it only takes a
small percentage of users to ignore them and
significant impacts can occur.

Newsome et al. (2002) explored three
management options in relation to the situation
in D’Entrecasteaux National Park in Western
Australia. Prohibiting use, although the most
effective in eliminating impacts, was seen to be
problematic, because national park policy pro-
vides for a spectrum of recreational opportu-
nities and raised questions of equity and
honouring traditional usage of the area. Despite
this, Newsome et al. (2002) assert that national
parks should not be opened up to any new
horse-riding operations. They also viewed
unrestricted open access in conservation
reserves as unacceptable, due to the dispersed
and possibly cumulative nature of impacts,
especially where plant disease is present in vul-
nerable plant communities.

One of the most effective means of manag-
ing horse-riding in conservation areas would be
to prohibit random, unsupervised public access
and authorize access via licensed tour oper-
ators. Licensing and the allocation of permits
provides incentives for the operator to reduce
impacts, via controlling the numbers of users,
adhering to guidelines and keeping horses to
designated bridle trails. This, in conjunction
with applying the principles developed by
Landsberg et al. (2001), provides for a manage-
ment framework in which horse-riding can
occur alongside other recreational activities in
conserved environments (Table 5.4).
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Table 5.4. Principles to guide management of
public horse-riding in a peri-urban nature reserve
in Australia (according to Landsberg et al., 2001).

. Provide for recreational horse-riding only
. No dogs allowed
. Confine horse-riding to specific trails
. Locate trails near perimeter of reserves
and/or in modified zones
5. Construct and maintain trails to a standard
(drained and hardened/stable surface of
suitable width)
6. Exclude horse-riding from ecologically
sensitive areas
7. Rationalize existing trail networks where
horse-riding is currently allowed with a view
to closing trails and developing alternative
routes and/or construct trails to acceptable
standard
8. Develop a code of conduct that fosters rider
compliance to management system in place
9. Develop monitoring systems to measure rider
compliance and impacts of horse-riding
10. Modify management programme if
unacceptable impacts are detected

A WN =

Conclusion

Recreational horse riding is a legitimate and
important recreational activity. However, it is
well established that the activity carries a high
impact potential. The nature, extent and degree
of impact are related to the intensity of usage.
High-use situations, as in some parts of the
USA, can result in high levels of campsite and
trail degradation. Furthermore, differing envi-
ronmental resilience may dictate that some
parts of the world are more susceptible to eco-
logical degradation that others. This is certainly
the case where horse-riding occurs in fragile
Australian ecosystems. In response to the need
to predict and manage impacts, many recrea-
tion ecologists and natural resource managers
are developing methods for assessing and mon-
itoring horse-riding damage and activities.
However, there is still scope for the develop-
ment of a database on the relative sensitivity of
different environments around the world to
horse-riding damage.

Given the plethora of environmental
impacts associated with horse-riding, natural-

area managers need to assess existing activities
and operations, and balance the activity with
other recreational uses and wider conservation
objectives. Because of the high impact poten-
tial, it needs to be emphasized to horse-riders
that, for continued access, management is criti-
cal. Only with ‘best practice’ management
should horse-riding be allowed in national parks
and similar areas. With sustained horse traffic,
management may have to include some or all
aspects of the following: trail location and
design; trail construction (drainage and erosion
control); trail hardening, such as the use of
gravel, geotextiles or geoblock; trail mainte-
nance; visitor regulation (confinement, amount
of use, timing of use); education (user behaviour,
codes of conduct); policing and enforcement.

Both land managers and users must take
this need seriously. In addition, a universally
valid model for natural area planning, such as
the Limits of Acceptable Change Planning
Framework, needs to be applied in multi-use
recreation areas, to help determine what sorts
of impacts are acceptable and to guide moni-
toring of change and application of manage-
ment actions. Horse-riding is likely to be
deemed inappropriate where unacceptable
impacts are occurring and where trails and sites
need rehabilitation. Where significant conser-
vation and biodiversity values are threatened, it
might be necessary to prohibit horse-riding
entirely.
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