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ABSTRACT 

Reintroduction programs have often been used to help redress serious declines across 

species’ former ranges, but they suffer from high expense and low success rates. 

Tourism is one tool that could be used to support such programs, by generating funding 

for the programs and the local community, and by educating tourists about 

reintroductions and conservation. However, if tourism is not incorporated successfully 

into reintroduction programs, it may not provide any advantages and may even harm the 

reintroduction. There is a need to find ways to ensure efforts to integrate tourism and 

reintroductions achieve positive conservation outcomes. This is a topic that has been 

little researched to date. 

To achieve positive conservation outcomes, the enterprises must have financial 

sustainability and sustainable mammal populations. This thesis investigates ways to 

achieve these dual goals. 

The international literature is reviewed to establish what can be learnt from previous 

reintroduction attempts to increase the likelihood of reintroductions of mammals being 

successful. A number of broad measures are established, including starting the 

enterprises by reintroducing herbivores and early breeders, preferably wild caught, and 

then moving to carnivores or omnivores and captive-bred animals when staff have more 

experience. Some new ideas are developed for experimental releases that will add to the 

available knowledge on how to increase the chance of successful reintroductions. 

Tourism enterprises based on reintroductions of threatened native mammals in Australia 

and South Africa are reviewed. The review shows tourism enterprises based on 

reintroductions make significant contributions to conservation, but enterprises in 

Australia need to diversify further. It also describes a number of significant obstacles 

that enterprises in Australia and South Africa face in achieving financial sustainability 

and sustainable mammal populations. It then provides recommendations for dealing 

with the problems, such as employing staff or consultants with knowledge of wildlife 

management and marketing, and allowing tourists to view wildlife only on guided tours. 

Finally, the review identifies ways that government bodies in Australia could better 

facilitate enterprises based on reintroductions, such as making endangered species 

available free of charge or heavily subsidised at this stage, and then later running 

wildlife auctions.  
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Legislation systems applying to tourism enterprises based on mammal reintroductions 

in Australia and South Africa are also reviewed. The review identifies a number of 

shortcomings of the current Australian legislation that affects the ability of government 

bodies to facilitate the development of such enterprises. Certain changes to the 

legislation are suggested. 

The international literature on factors influencing tourist satisfaction is reviewed and 

field research at an Australian case study site described, to determine ways tourism 

enterprises based on reintroductions can maximise tourist satisfaction. The field 

research draws out a number of new lessons for satisfying tourists, including: placing 

supplementary food or building waterholes in grasslands and areas with sparse 

vegetation; providing supplementary food for some species of wildlife; and providing 

pamphlets with information on the wildlife. The field research also illustrates some new 

ideas for tests to determine which methods should be used to maximise tourist 

satisfaction at a specific site, such as testing whether it is better to run tours in vehicles 

or on foot. 

The published international literature on minimising impacts of tourism on wildlife is 

reviewed and field research at one Australian case study site and one Chinese case study 

site described, to determine how to minimise the negative impacts of tourists on 

wildlife. The field research illustrates some new ideas for tests to determine which 

techniques should be used to minimise the impacts of tourism on wildlife at a specific 

site, such as tests to determine whether it is necessary to ensure tourists remain on the 

path at all times. 

The thesis then brings all these elements together into a flow chart giving 

recommendations to increase the rate of success of tourism enterprises that reintroduce 

mammals in achieving financial sustainability and sustainable mammal populations. 
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1. INTRODUCTION 

1.1 Mammal extinctions 

Around the world many mammal species are threatened with extinction. Mammals are 

threatened by climate change, desertification, habitat loss, habitat fragmentation, 

hunting, industrial and agricultural pollutants, introduction of exotic species, merging 

environments from the global adoption of Western knowledge and technologies, 

overexploitation and predator control (Ehrlich & Mooney 1983; Norgaard 1988; Myers 

1993; Low 1999). 

The extinction of mammal species is important for a number of reasons. Species are 

esteemed by humans for their ethical values, aesthetic values, direct economic values 

and indirect economic values. The ethical values of species are based on the beliefs of 

people from many cultures that other life-forms have intrinsic value and deserve some 

degree of protection from destruction by humanity. Aesthetic values relate to the beauty 

of species. Direct economic values relate to the foods and materials that species directly 

provide people. Direct economic values also include the genetic library provided by 

species, which may be beneficial in the future for medical or other uses. Indirect 

economic values include the roles species play in the global life-support system that 

ensures the existence of humans and animals (Ehrlich & Ehrlich 1992).  

Moreover, species extinctions are of concern because once species disappear, new 

species will not replace them in the foreseeable future. As Myers (1993) states:  

“If we allow the present mass of extinctions to proceed unchecked, we shall 

impoverish the biosphere for a period equivalent to at least 200,000 human 

generations, or 20 times longer than humankind itself has been a species.” 

 Therefore, avoiding extinction of mammal species is important, and this thesis explores 

one avenue to help facilitate this.  

1.2 Reintroduction programs 

Reintroduction programs are often used to help redress serious declines across species’ 

former ranges. These programs involve releasing captive-bred or translocated animals to 

wild, or semi-wild, areas that were once part of the species’ range, but from which they 

have become extinct (IUCN/SSC 1995).  
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For many mammal species that remain in only one or two small fragmented 

populations, reintroduction programs may be the only chance of survival. However, 

reintroduction programs suffer from a number of problems, particularly high expense 

and low success rates (Tables 1.1 and 1.2). Therefore any tool that can be used to help 

reintroduction programs should be considered. Tourism is one tool that could be used. 

This project looks at the use of tourism that involves viewing of rare or threatened 

species in natural or semi-natural environments to support programs to reintroduce 

those species. 

Table 1.1. Costs of reintroduction programs assessed by reviewers in the 
international literature. 

Reintroduction program Cost Source 
Golden lion tamarins 
(Leontopithecus rosalia rosalia) 

>US$120,000/year Kleiman 1989 

Californian condors 
(Gymnogyps californicus) 

US$1 million/year Fischer & 
Lindenmayer 2000 

Golden lion tamarins US$22,000/surviving animal Fischer & 
Lindenmayer 2000 

Grey wolf (Canis lupus) US$6.7 million over eight 
years for two reintroductions 
(expected) 

Fischer & 
Lindenmayer 2000 

Native Australian mammals Mean cost of AUS$6,500 per 
animal to breed in captivity 

Perth Zoo 2000 

Table 1.2. Success rates of reintroduction programs assessed by reviewers in the 
international literature. 

Study Success rate Source 
Papers published in journals 
about reintroduction programs 
worldwide 

26% successful, 27% 
failures, 47% unknown1 

Fischer & 
Lindenmayer 2000 

Papers published in journals 
about reintroduction programs in 
Australia and New Zealand 

56% failures1 Fischer & 
Lindenmayer 2000 

Mailing surveys of 
reintroductions in North America, 
Australia and New Zealand 

66 to 67% successful1 Griffith et al. 1989; 
Wolf et al. 1996 

Case studies of macropod 
reintroductions in Australia 

11% to mainland sites 
successful, 60% to islands 
successful2 

Short et al. 1992 

Case studies of vertebrate 
reintroductions in South Australia 

35% failures or unknown2 Copley 1994 

                                                 
1 “Successful” defined as reintroduction programs assessed to have resulted in a self-sustaining 
population, “failures” defined as reintroduction programs assessed to have not resulted in a self-sustaining 
population. 
2 “Successful” not defined, “failures” not defined. 
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1.3 Why use tourism to support reintroduction programs? 

Tourism can support reintroduction programs in a range of ways: by generating funding 

for reintroduction programs and the local community; increasing the support of the local 

community and central government towards the reintroduction; and providing the 

opportunity to educate tourists about reintroductions and conservation.  

Often the most important support tourism can provide reintroduction programs is 

funding. The world travel and tourism economy is expected to generate 10.6% of total 

global GDP (US$6,201.49 billion of economic activity) in 2005. Tourism demand is 

expected to grow by 4.6% per annum, in real terms, between 2006 and 2015 (World 

Travel and Tourism Council 2005). Trends have been identified internationally which 

show increased levels of participation in some types of wildlife-viewing tourism and 

trends towards increased viewing of animals in their natural habitats (Higginbottom & 

Buckley 2003). Hence, there is potential for some of the tourism dollars to be harnessed 

for conservation purposes.  

Government parks and conservation areas around the world raise management funding 

from visitors and tour operators, through the use of entrance charges, permit and licence 

fees, and commercial concessions. In Australia, the revenue from these fees to enter 

government parks is often insufficient to cover the costs of management of tourism 

impacts. However, there are several international examples (mostly cases where 

entrance or tour fees are high) where wildlife tourism revenue has both covered the 

costs of tourism management and also led to benefits for wildlife that would not have 

occurred without the tourism. For example, tourism based on mountain gorillas (Gorilla 

gorilla beringei) in Zaire, Rwanda and Uganda has apparently paid for habitat 

conservation and anti-poaching measures that have contributed significantly to 

conservation of the gorillas (Higginbottom, Northrope & Green 2001; Higginbottom, 

Kelley, Moscardo, Davis & Muloin 2001; Higginbottom & Buckley 2003). Some 

government parks obtain further funding through fees for camping, use of park-owned 

accommodation, use of environmental education centres and interpretive activities, use 

of amenities or picnic facilities, hire of recreational facilities or equipment, souvenir and 

food sales, and fees for education and holiday interpretation programs (Higginbottom, 

Northrope & Green 2001; Higginbottom, Kelley, Moscardo, Davis & Muloin 2001).  

Some commercial tour operators make voluntary contributions to conservation work or 

research, because they want to ensure the natural resource that their enterprise relies on 
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is sustainably managed, or because they believe that it will assist with marketing, or 

both (Higginbottom, Northrope & Green 2001; Higginbottom, Kelley, Moscardo, Davis 

& Muloin 2001). Tourists can also be encouraged to make donations to conservation 

work or research. Wildscapes Safaris, a commercial tour operator in Australia, 

encourages tourists to donate to its platypus (Ornithorhynchus anatinus) research 

program. Many Australian zoos obtain indispensable funds to cover their operating 

costs through sponsorship or adoption of animals (Higginbottom, Northrope & Green 

2001). 

Organisations such as Earthwatch and Landscope Expeditions raise funding for 

conservation-related research projects by charging tourists to work as volunteers. Often 

the research outcomes of these projects would not be possible without the funding 

obtained from the volunteers (Higginbottom, Northrope & Green 2001).  

Therefore, there is potential for reintroduction programs to, similarly, raise funding 

from tourism through: 

(i) Fees for individuals and commercial tour operators to visit reintroduction 

sites and view the reintroduced wildlife; 

(ii) Accommodation or camping fees; 

(iii) Fees for use of environmental education centres and interpretive activities, 

amenities or picnic facilities, hire of recreational facilities or equipment; 

(iv) Souvenir and food sales; 

(v) Fees for education and holiday interpretation programs;  

(vi) Voluntary contributions from commercial tour operators; 

(vii) Donations from tourists; and 

(viii) Charging tourists to work as volunteers in their conservation work and 

research. 

Tourism may also be able to generate funding for the local community. In particular, 

tourism based on reintroductions may be able to attract people to regional areas. 

Wildlife tourists in Australia were found to be much more likely than other tourists to 

travel beyond the international gateways or regions with international airports. In 

Australia, tourists who participated in nature-based activities also tended to stay longer 

than others. The mean amount of money these tourists spent per day was less than that 

of tourists who did not view wildlife, but because they stayed longer their overall 
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expenditures were higher than for tourists who did not view wildlife (Fredline & 

Faulkner 2001). 

Generating funding for the local community is not only of benefit to the local people, 

but has the added benefit of increasing local support for the reintroduction program. 

There is some evidence that local support can increase the success of reintroduction 

programs. A mail survey of people involved in translocation programs found that 

respondents from failed translocations obtained significantly lower local support scale 

scores than respondents from successful translocations (Reading et al. 1997). 

Tourism may also increase the support of central governments towards reintroduction 

programs. Most conservation programs need support from the central government, but 

this can be difficult to get, particularly in developing countries (Kleiman 1989).  

Integrating reintroductions and tourism also provides an opportunity to educate tourists 

about reintroductions and conservation. By educating wildlife tourists and changing 

their attitudes or increasing their knowledge of endangered species, a wildlife tourism 

operator can in theory: 

(i) Change the tourists’ behaviour to be more responsible towards the wildlife 

and the natural environment, both during the tourism experience and in the 

longer term; 

(ii) Influence the tourists’ so they subsequently become involved in wildlife 

conservation or research; 

(iii) Increase the tourists’ donations of money to conservation; and 

(iv) Influence the tourists so they subsequently increase the pressure on 

governments to achieve conservation objectives (Orams 1996; 

Higginbottom, Kelley, Moscardo, Davis & Muloin 2001). 

By generating funding, increasing local and governmental support and educating 

tourists, tourism may therefore be of considerable help to reintroduction programs. 

Unfortunately, there are some difficulties with incorporating tourism into reintroduction 

programs, as discussed in the following section. 

1.4 Difficulties with incorporating tourism into reintroduction programs 

The previous section suggests that tourism, if incorporated successfully into 

reintroduction programs, may provide a number of benefits to the programs. However, 
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if tourism is not incorporated successfully, it may not provide any advantages and may 

even harm the reintroduction.  

The demand for tourism based on reintroduced species is currently unknown and 

potentially low. If the demand is low, it may be difficult for reintroduction programs to 

generate funding through tourism. In Australia, the market is restricted by the fact that 

many endangered species are small, nocturnal and poorly known; the Australian public 

has heard of only a small proportion of them and the international community has heard 

of even less. It is believed that there is a high rate of financial failure among nature 

based and wildlife tourism businesses, although there has been no quantitative research 

on the rate of failure (Higginbottom & Buckley 2003). Only a certain number of tourism 

enterprises based on reintroduced species in Australia will ever be able to succeed, but 

that number has not been established (Higginbottom, Northrope & Green 2001). 

Tourism based on reintroductions may not always increase local and governmental 

support for programs. For one thing, they may not deliver increased funding for the 

local community. A number of case studies have found the benefits of tourism for local 

communities are limited (McNeely & Dobias 1991; Kontogeorgopoulos 1998; Gössling 

1999; Wilkie & Carpenter 1999; Walpole & Goodwin 2000). Even where there are 

benefits for local people, the benefits may not be evenly distributed, and increases in the 

cost of food and land may cause a decrease in the standards of living of those who are 

not involved in tourism (Pagdin 1995). The research has focussed on developing 

countries, so it is not certain whether tourism in developed countries has more benefits 

for local communities. To incorporate tourism successfully into reintroduction 

programs, financial benefits for the local community must be ensured. 

Even if tourism does generate an income for local people, it will not necessarily lead to 

increased support for the reintroduction program. In some cases, wildlife tourism has 

led to local people becoming increasingly negative towards conservation areas. In the 

United States Rocky Mountains West, it was found that as tourism grows in an area, 

residents develop negative attitudes towards it (Smith & Krannich 1998). A number of 

studies in both developed and developing countries have found that residents who 

perceived that tourism led to personal benefits for them were more likely to support 

tourism (McGehee et al. 2002; Walpole & Goodwin 2001; Sekhar 2003). In Laikipia, 

Kenya, residents who perceived benefits from tourism were positive about wildlife that 

attracts tourists, such as elephants (Loxodonta africana) (Gadd 2005). Hence, tourism is 
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likely to lead to increased local support for the reintroduction program only if it is 

perceived by locals to have led to benefits for them. To incorporate tourism successfully 

into reintroduction programs, the locals must feel that, overall, they have benefited from 

the tourism. 

Reintroductions incorporating tourism may also have problems if generation of income 

becomes the main driving force behind the reintroductions. A heavily funded houbara 

bustard (Chlamydotis undulata macqueenii) introduction program in Saudi Arabia was 

compromised by political pressure to hasten the development of technology (Combreau 

& Smith 1998). Similar problems may be found for some reintroductions using tourism, 

if tourism is not incorporated successfully. 

Finally, there is considerable evidence that the presence of tourists can cause negative 

impacts on wildlife. Many mammals flee or interrupt their activities if approached by 

humans (e.g. Ferguson & Keith 1982; Allen et al. 1984; McLellan & Shackleton 1989; 

Tutin & Fernandez 1991; Griffiths & Van Shaik 1993; Ingold et al. 1993; Johns 1996; 

Cosgriff et al. 1999; Duchesne et al. 2000; Cassini 2001; Constantine 2001; Dyck & 

Baydack 2004), while others change their habitat use in areas where humans are active 

(eg. Pépin et al. 1996; Gander & Ingold 1997; Olson et al. 1997; Fairbanks & Tullous 

2002). These responses have potential implications for survival or reproduction by 

affecting the mammals’ foraging efficiency, energy budget, ability to detect predators, 

stress-hormone levels, heart rates, social activities and by causing abandonment of 

young (Macarthur et al. 1982; Cassirer et al. 1992; Goodrich & Berger 1994; de la 

Torre et al. 2000; Phillips & Alldredge 2000; Creel et al. 2002; Kerley et al. 2002; 

Grossberg et al. 2003; White et al. 1999). Since reintroduction programs attempt to re-

establish a species in an area, it is vital that tourism is incorporated in such a way that it 

does not arrest population increases in the initial stages of reintroductions or lead to 

decreases in populations in later stages.  

Therefore, for tourism to provide advantages to reintroduction programs and not harm 

them, it needs to be carefully incorporated into the programs. There is a need to find 

ways to ensure efforts to integrate tourism and reintroductions achieve positive 

conservation outcomes. This is a topic that has been little researched to date. 
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1.5 Research needed to ensure integration of tourism and reintroductions achieves 

positive conservation outcomes 

From the previous section, it can be seen that to achieve positive conservation outcomes 

tourism must be incorporated into reintroduction programs in such a way that the 

tourism enterprises provide funding for the reintroduction program and the local 

community, while at the same time not arresting population increases or leading to 

population decreases of the reintroduced species. The enterprises must have financial 

sustainability and sustainable mammal populations. 

To obtain sustainable mammal populations tourism enterprises based on reintroduced 

mammals require successful reintroductions and minimal negative impacts on animals 

from tourists. To achieve financial sustainability, tourism enterprises based on 

reintroduced mammals have many of the same requirements as any tourism enterprise 

or business, such as facilities, good marketing and satisfied tourists. Information is 

widely available on how to attain most of these requirements. However, the specific 

methods for satisfying tourists will be different for tourism enterprises based on 

reintroduced threatened mammals than for other tourism enterprises, and there is no 

information currently available on this specific situation. To obtain sustainable mammal 

populations and achieve financial sustainability, tourism enterprises based on 

reintroductions also require support from government bodies, which in turn depends on 

supportive legislation. Government bodies often control or manage threatened mammals 

and also control the licences required to obtain and reintroduce threatened mammals 

(Figure 1.1). 
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Figure 1.1. Requirements to achieve positive conservation outcomes from 
integrating tourism and reintroductions. 
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The following research may increase the rate of success of tourism enterprises that 

reintroduce mammals in achieving financial sustainability and sustainable mammal 

populations: 

(i) Investigating the experiences of people who have previously attempted to 

reintroduce animals; they will have discovered both successful and 

unsuccessful techniques; 

(ii) Identifying the problems tourism enterprises based on reintroduced 

threatened native mammals face in achieving financial sustainability and 

sustainable mammal populations, and how they can best be addressed; 

(iii) Identifying ways government bodies, policies and legislation can facilitate 

their development; and 

(iv) Investigating ways to design these types of tourism enterprise to minimise 

negative impacts on reintroduced mammals and satisfy tourists. 

There is a significant amount of published research available discussing the 

experiences of people who have previously attempted to reintroduce animals. There is 

a lack of detailed information on the other areas of interest, so I intend to investigate 

them in the following thesis.  



Introduction 

 

10 

1.6 Aims 

This study aims to determine ways to increase the rate of success of tourism enterprises 

based on mammal reintroductions in achieving financial sustainability and sustainable 

mammal populations. In order to do this, the following questions were investigated: 

(i) What can we learn from previous reintroduction attempts that will help 

increase the chance of successful mammal reintroductions?   

(ii) What types of tourism enterprises based on reintroductions of threatened 

native mammals are currently operating in Australia and South Africa? (This 

provides background information on the differences between the two 

countries, which will identify opportunities for improvements or new 

developments.) 

(iii) What perceived problems do the enterprises face in achieving financial 

sustainability and sustainable mammal populations? What can the 

enterprises do to deal with these problems? What can government bodies do 

to facilitate the development of tourism enterprises based on reintroductions? 

(iv) How are the enterprises influenced by the existing legislation? What changes 

should be made to legislation and policies to help government bodies 

facilitate the development of tourism enterprises based on reintroductions? 

(v) What can tourism enterprises based on reintroductions do to maximise 

tourist satisfaction?   

(vi) How can tourism enterprises based on reintroductions be designed to 

minimise negative impacts on wildlife? 

Question (i) was investigated through published literature from around the world. 

Questions (ii) and (iii) were investigated through a number of Australian and South 

African case studies. 

Question (iv) was investigated through a review of relevant legislation from Australia 

and South Africa. 

Questions (v) and (vi) were investigated through intensive field research at two main 

case study sites: the Australian Native Flora and Fauna Sanctuary at Western Plains 

Zoo, Dubbo, New South Wales; and Changqing National Nature Reserve, Yangxian 

County, Shaanxi Province, China. 
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This study uses a mix of techniques (literature research, stakeholder interviews, 

legislation reviews and field research) in a way that has not been done before, to reveal 

which methods work, which methods do not work, and what else is needed to increase 

the rate of success of tourism enterprises that reintroduce mammals in achieving 

financial sustainability and sustainable mammal populations. This will help ensure 

efforts to integrate tourism and reintroductions achieve positive conservation outcomes. 

1.7 Thesis synopsis 

The remaining chapters of the thesis cover the following aspects: 

Chapter 2 presents a review of the published international literature to establish what 

can be learnt from previous reintroduction attempts to increase the likelihood of 

reintroductions of mammals being successful (Question (i)). This is one of the key 

elements required for tourism enterprises that use reintroduced mammals to obtain 

sustainable mammal populations. 

Chapter 3 presents a review of tourism enterprises based on reintroductions currently 

operating in Australia and South Africa. Problems that the enterprises face in achieving 

financial sustainability and sustainable mammal populations are identified. The 

situation applying in the two countries is compared, to draw out commonalities and any 

implications of the South African situation that may be relevant for Australia. The 

chapter identifies opportunities for improvements or new developments, and discusses 

how tourism enterprises based on reintroductions in Australia and South Africa can 

address the identified problems and how government bodies can facilitate the 

development of such enterprises (Questions (ii) and (iii)). 

Chapter 4 presents a review of the legislation and permitting systems applying to 

enterprises in Australia and KwaZulu-Natal Province in South Africa. The situation 

applying in the two places is compared, to draw out commonalities and any implications 

of the KwaZulu-Natal situation that may be relevant for Australia. The chapter 

recommends changes to legislation and policies relating to tourism enterprises based on 

reintroductions so that government bodies can facilitate the development of tourism 

enterprises based on threatened native mammals (Question (iv)). This is essential to 

overcome two of the problems identified by informants in Chapter 3: lack of support 

from government organisations and difficulties obtaining licences. 
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Chapter 5 presents a review of the published international literature to determine factors 

that affect tourist satisfaction with wildlife viewing. It then describes field research 

conducted at the Australian Native Flora and Fauna Sanctuary to draw out new lessons 

for satisfying tourists, and to illustrate some new ideas for tests to determine which 

methods should be used to maximise tourist satisfaction at a specific site (Question 

(vi)). Achieving high satisfaction levels is one of the key elements required for tourism 

enterprises that use reintroduced mammals to achieve financial sustainability. 

Chapter 6 presents a review of the published international literature to determine ways 

to minimise negative impacts of tourists on wildlife. It then describes intensive field 

research conducted at the Australian Native Flora and Fauna Sanctuary and then at 

Changqing National Nature Reserve to draw out new lessons and illustrate some new 

ideas for tests to determine which techniques should be used to minimise the impacts of 

tourism on wildlife at a specific site (Question (vii)). This is another key element 

required for tourism enterprises based on reintroductions to obtain sustainable mammal 

populations. 

Chapter 7 draws together the research presented in the previous chapters. It discusses 

the key findings and presents a flow chart giving recommendations to increase the rate 

of success of tourism enterprises that reintroduce mammals in achieving financial 

sustainability and sustainable mammal populations. It also discusses any difficulties 

with implementing the recommendations and ways to overcome the obstacles.
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2. BIOLOGICAL DETERMINANTS OF SUCCESSFUL MAMMAL 

REINTRODUCTIONS 

2.1 Introduction  

This chapter reviews the published international literature to establish what can be learnt 

from previous reintroduction attempts to increase the likelihood of reintroductions of 

mammals being successful. This is one of the key elements required for tourism 

enterprises that use reintroduced mammals to obtain sustainable mammal populations.  

One of the problems identified by the informants discussed in Chapter 3 was mortalities 

of reintroduced mammals. It is not unusual for a reintroduction to fail because of the 

program methodology (Wolf et al. 1996). When reintroducing mammals, enterprises 

need to decide which animals to reintroduce, where to release them, and how to release 

them. They also need to decide whether to conduct follow-up releases. Organisations 

involved in breeding mammals for release also need to consider what rearing strategies 

to use and whether to conduct pre-release training.  

Many publications review attempted translocations to determine factors influencing 

success or failure (eg. Konstant & Mittermeier 1982; Lyles & May 1987; Clark & 

Westrum 1989; Griffith et al. 1989; Kleiman 1989; Short et al. 1992; Copley 1994; 

Saunders 1994; Armstrong & McLean 1995; Wolf et al. 1996; Green 1997; Hodder & 

Bullock 1997; Reading et al. 1997; Waples & Stagoll 1997; Wolf et al. 1998; Fischer & 

Lindenmayer 2000; Komers & Curman 2000; Singer, Moses, Bellew & Sloan 2000; 

Singer, Papouchis & Symonds 2000). Such reviews are necessary because until recently 

there were few experimental translocations in the scientific sense, using controlled 

manipulations to test scientific hypotheses (Armstrong et al. 1994). Reviews of 

attempted translocations provide useful inferences, but without experimental procedures 

incorrect conclusions may be drawn. Food shortages were believed responsible for 

failed hihi (Notiomystis cincta) reintroductions in New Zealand, but experimental tests 

found the low survival rate could not be explained by this hypothesis (Armstrong & 

Perrott 2000).  

Increasingly, experimental studies are being conducted to determine factors influencing 

success of translocations and reintroductions. This study reviewed published 

experimental studies to help organisations make decisions about their reintroductions. 
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This is the first time published experimental studies have been reviewed (to my 

knowledge). 

It is important to be careful when making decisions based on the findings of previous 

reintroductions. The response of one species may be different to that of another. Even 

the responses of animals of the same species may vary depending on the animals’ 

previous experiences and the conditions. Despite this limitation, it may be possible to 

decrease the likelihood of a reintroduction failing by analysing the experiences of 

people who have tried previously to reintroduce mammals. 

2.2 Methods 

Many studies have been published looking at the biological determinants of successful 

reintroductions, so this part of the study was investigated by reviewing the literature. 

The literature review focussed on experimental studies that tested hypotheses to answer 

specific questions enterprises need to consider when reintroducing species. Although 

the review aimed to look at ways to increase the success of reintroductions of mammal 

species, it was not limited to studies of mammals, but also looked at studies of 

reintroductions of bird species. It covered literature from all over the world, but aimed 

to draw out lessons particularly relevant for Australian species.  

2.3 Results 

2.3.1 Characteristics of reintroduced animals 

Species 

Reintroductions of some types of species have been shown to increase the likelihood of 

success. Univariate analyses and regression models of reintroductions in North 

America, Australia and New Zealand showed that: 

(i) Reintroductions of non-threatened native game species were more likely to 

be successful than reintroductions of threatened species; 

(ii) Reintroductions of herbivores were more likely to be successful than 

reintroductions of carnivores or omnivores; and 

(iii) Reintroductions of species which breed early and have large clutches were 

slightly more likely to be successful than reintroductions of species which 

breed late and have small clutches (Griffith et al. 1989; Wolf et al. 1996). 
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Species that can colonise new habitats successfully are more likely to be successfully 

reintroduced than species that find colonising difficult. Chamois (Rupicapra rupicapra) 

can rapidly disperse and recolonise areas, while ibex (Capra ibex) are unable to 

recolonise much of their former habitat (Bauer 1985; Bauer 1987). 

Wild stock versus captive stock 

Releases of wild-caught individuals tend to be more successful than releases of captive-

reared individuals (Griffith et al. 1989; Wolf et al. 1996; Fischer & Lindenmayer 2000). 

Individuals bred in captivity can lack skills required for survival in the wild. Learned or 

culturally transmitted behaviours are often lost, and genetic changes can occur through 

selection for traits such as tameness (Snyder et al. 1996). The more generations a 

population of oldfield mice (Peromyscus polionotus subgriseus) had been bred in 

captivity, the less likely individuals from the population were to take cover after 

exposure to a simulated owl overflight (McPhee 2004). Wild-caught European otters 

(Lutra lutra) had higher survival rates after release than captive-bred otters (Sjöåsen 

1996).  

On the other hand, in releases of four groups of bridled nailtail wallabies  (Onychogalea 

fraenata), one of the captive-bred groups was the most successful. Bridled nailtail 

wallabies bred in a predator-proof enclosure at the release site had a higher survival rate 

than wild-caught wallabies, wallabies from a captive colony not kept for six months in 

an enclosure at the release site, and wallabies from a captive colony kept for six months 

in an enclosure at the release site (Pople et al. 2001). 

Optimal age composition of founder population 

The age of individuals released may be an important determinant of success. Young 

individuals are less experienced and prone to higher mortality than older individuals, 

but may adapt more easily to a new area, be less affected by captivity and less likely to 

succumb to stress during and after reintroduction (Bauer 1988; Armstrong et al. 1999; 

Sarrazin & Legendre 2000).  

In studies of mammals, releases of older animals tended to be more successful, however 

the number of studies that have been conducted is limited. A study of captive-bred 

mountain gazelles (Gazella gazella) found the post-release dispersal distance of young 

females was much greater than older females, although dispersal of males was not 

influenced by age (Dunham 2000). 
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Adult captive-bred peninsula bighorn sheep (Ovis canadensis) had higher rates of 

survival after release than yearling sheep, but release age was not a significant factor in 

a regression analysis of first year survival (Ostermann et al. 2001). However, only 12 

adults were released compared with 62 yearlings, and only two of the 35 males were 

adult, which may have affected the regression.  

Two- to three-year-old beavers (Castor canadensis) translocated to a new site were 

much more successful than either older or younger animals. Older and younger animals 

occupied the release site for less time than the two- to three-year-olds. Six months after 

the release, 100% of beavers less than two years old were dead or had emigrated from 

the release site (McKinstry & Anderson 2002).  

Studies have also been conducted on release age of birds, but the results are 

inconclusive. Adult wild-born Griffon vultures (Gyps fulvus) had higher survival rates 

from release to first breeding than juvenile vultures. Juveniles were also far more likely 

to emigrate from the area (Sarrazin et al. 1994). However, adult vultures had 

significantly lower nesting success than juveniles. Breeding success was comparable for 

adults and juveniles, but adults laid more replacement clutches to produce one young 

(Sarrazin et al. 1996).  

Captive-bred houbara bustards (Chlamydotis undulata macqueenii) released as flying 

subadults were more likely to survive than bustards released as broods or feather-cut 

subadults (Combreau & Smith 1998). No adults were released in this case, so it is 

unknown how their survival would compare to the subadults. 

Young, puppet-reared Andean condors (Vultur gryphus) took much longer to behave 

like wild condors than parent-reared one- to three-year old condors. Younger condors 

were much more cohesive as a group, less adventurous and more dependant than the 

older birds. However, groups differed in more than age. The younger condors were 

puppet-reared, while the older condors were parent-reared (Wallace & Temple 1987). 

Possibly differences in rearing strategy, rather than age differences, caused adults to 

integrate more rapidly into the wild population. 

Group composition 

The composition of the group released may affect the survival of individuals. It has 

been hypothesised that species with complex social arrangements or species aggressive 
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towards unfamiliar conspecifics may have higher survival rates after release if they are 

familiar with each other (Anstee & Armstrong 2001). 

Only one study has been conducted on the affect of familiarity on reintroductions of 

mammals, and it was not with a species that would be expected to have complex social 

arrangements. In translocations of pebble mice (Pseudomys chapmani), mice in familiar 

groups were not more successful than mice in mixed groups (Anstee & Armstrong 

2001). 

Two studies with bird species also found that familiarity did not increase reintroduction 

success. North Island saddlebacks (Philesturnus carunculatus rufusater) sourced from a 

single forest patch and released in one area were not more successful than saddlebacks 

sourced from a mixture of forest patches and released in another area. Birds from the 

single patch paired more quickly than birds from a mixture of patches but did not have 

higher reproductive success (Armstrong & Craig 1995).  

The saddleback experiment lacked repetition, with only one release of familiar birds and 

one release of unfamiliar birds (Armstrong & Craig 1995). However, a similar test using 

two familiar groups and two unfamiliar groups of New Zealand robins (Petroica 

australia longipes) also found lack of familiarity did not impede pair bonding. Survival 

of robins was affected by aggression and dispersal, but prior familiarity did not affect 

aggression or dispersal. After translocation familiarity at the source location may have 

become irrelevant (Armstrong 1995). 

Size of founder population  

Increasing the size of the founder population has been found to increase the likelihood 

of a successful reintroduction. Two studies have found an increase in success with the 

release of larger numbers of animals, with the increase quickly becoming asymptotic. 

One study found for large native game mammals the asymptote is reached at 20 to 40 

animals, and releases of larger numbers than this will do little to increase the likelihood 

of success (Griffith et al. 1989). However, the other study found releasing 

approximately 100 individuals led to a higher chance of success (Fischer & 

Lindenmayer 2000). 
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Rearing strategies 

If captive-reared individuals are used for release, their early experience may influence 

their survival success. Hand rearing of individuals can prevent normal sexual and 

habitat imprinting. Hand-reared cockatiels (Nymphicus hollandicus) had a lower 

reproductive success than parent-reared cockatiels. Hand-reared males had severely 

impaired fertility, which suggests hand rearing prevented normal sexual imprinting in 

the males. Hand-reared females had similar fertility to parent-reared females and were 

more likely to produce eggs than parent-reared females, but were much more likely to 

lay their eggs outside of nest boxes (Myers et al. 1988). 

To try to solve this problem, puppet rearing has been tested in birds. Survival rates after 

release of puppet-reared Mississippi sandhill cranes (Grus canadensis) were as high as 

survival rates for parent-reared cranes (Ellis et al. 2000). Puppet-reared common ravens 

(Corvus corax) had a higher post-dispersal survival than hand-reared ravens (Valutis & 

Marzluff 1999). 

Rearing in enriched cages has been shown to increase the skills of captive-bred 

mammals, and also their post-release survival. Captive-bred black-footed ferrets 

(Mustela nigripes) provided with live hamsters throughout their development had 

enhanced predatory skills. Ferrets raised in enriched cages also had enhanced predatory 

skills, providing the enrichment procedure included hiding food in different areas of the 

cage (Vargas & Anderson 1999).  

Pen-reared ferrets had higher short-term survival rates than cage-reared ferrets (Biggins 

et al. 1998). Cage-reared ferrets were more active above ground than pen-reared ferrets, 

increasing vulnerability to predation (Biggins et al. 1998; Biggins et al. 1999). Pen-

reared ferrets had higher survival rates than cage-reared ferrets with two levels of 

experience killing prey (Biggins et al. 1999), suggesting that pen rearing was more 

important to survival than experience with prey.  

In contrast, cage-reared white ruffed lemurs (Varecia variegata variegata) had 

comparable survival rates to lemurs reared in free-ranging environments. However, only 

a small number of animals were released in this experiment, which may have affected 

the results (Britt et al. 2004). 
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Pre-release training 

Wild-bred animals tend to have their first experience with predators while their parents 

are able to provide protection. Captive-bred animals may be disadvantaged if released 

without such experience (McLean et al. 1999). McLean and Lundie-Jenkins (1996) 

claim captive-reared animals lack survival skills “primarily because of lack of 

experience with local conditions”. They do not give any evidence to support this claim, 

however, and it is possible the animals lack survival skills for other reasons, such as 

genetic changes while in captivity.  

Training programs to teach captive-reared animals to recognise predators have been 

successful in creating fear responses in species to previously neutral stimuli (Griffin et 

al. 2000). Rufous hare-wallabies (Lagorchestes hirsutus) were more likely to hide from 

cats and foxes after training than before training. They also watched the predators more. 

Unfortunately, they did not retain any memory of the predator after eight months. 

Therefore, for training to be effective after release it may be necessary to cease or 

reduce predator control (McLean & Lundie-Jenkins 1996). 

Training programs have also been tested on birds. New Zealand robins (Petroica 

australis) were more cautious and fearful of a predator after training. When the predator 

was present birds moved away and fed less than when a control object was present 

(McLean et al. 1999). 

2.3.2 Characteristics of the release site 

Release location 

To increase the chance of release success, the release site location must be carefully 

chosen. Not surprisingly, research into release locations has been species specific. An 

experiment to test whether captive-bred takhi (Przewalski’s horses, Equus ferus 

przewalski) can adapt to desert conditions found takhi became accustomed to natural 

vegetation and salinity of water and began moulting, suggesting they can be released 

into deserts (Pereladova et al. 1999).  

Sprainting (faeces) activity of otters (Lutra lutra) nine years after release was positively 

associated with deciduous woodland and grassland, but negatively associated with open 

moorland. Sprainting activity initially increased with trout density, but decreased at 

higher trout densities. Sprainting activities also initially increased with stream order and 
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stream gradient and then declined at higher stream order and stream gradient. Therefore, 

these characteristics should be considered in future otter releases (White et al. 2003). 

Most of the literature recommends species be reintroduced only to their former range 

(eg. IUCN/SSC 1995), but it is often difficult to determine what a species’ former range 

actually was, especially if the species is extinct or almost extinct in the wild (Lyles & 

May 1987). Current distributions can reflect historical events or be due to a preference 

rather than a requirement. Australian brushtail possums (Trichosurus vulpecula), for 

example, are arboreal in Australia and would not be expected to survive in grasslands. 

Yet in central Otago, where they have been introduced, they have done well in 

grasslands (Armstrong & McLean 1995). 

Univariate analyses and regression models found that translocations into the core of 

species’ historical ranges were more successful than those on the periphery (Griffith et 

al. 1989; Wolf et al. 1996). However, a study which used Geographic-Information-

System analysis found populations of 23 out of 31 species of endangered mammals 

persisted along the periphery rather than the core of their historic range (Lomolino & 

Channell 1995). The range periphery may be better than the core because it includes a 

greater variety of habitats and environmental conditions and may be less subject to 

anthropogenic disturbances (Lomolino & Channell 1998). 

Number of reintroduction locations 

When there are a limited number of individuals available for reintroduction, it is often 

necessary to decide whether to reintroduce them into a single location or into a number 

of locations. Most studies looking at this issue have used models.  

Studies on mammals have found that it is better to reintroduce into a single location 

than a number of locations. A model for reintroductions of bridled nailtail wallabies in 

the presence of predators found even if the impact of predation is unpredictable, a single 

large release is better than several smaller ones (McCallum et al. 1995). In this case, a 

large number of animals are needed because some will be lost to predators. A model 

which looked at the feasibility of reintroducing wild boar (Sus scrofa) into Scotland 

found for the population to have a probability greater than 95% of surviving for 50 

years at least 300 individuals must be released (Howells & Edwards-Jones 1997). A 

model for the European beaver (Castor fiber) found the most efficient use of animals 

would be to restrict them to a single site (South et al. 2000). 
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However, studies of birds concluded that it is best to reintroduce to a number of 

locations. A model looking at a scenario where 300 birds were available for a 

translocation and must be released over three years to two potential release sites, both of 

which are independent and have excellent habitat quality, found the birds should be 

divided between the areas. Changing the scenario slightly, the model also determined 

that if one of the release sites has excellent habitat quality and the other only has good 

habitat quality it is still slightly advantageous to split the birds between the areas 

(Griffith et al. 1989). Another model based on past reintroductions of birds in New 

Zealand determined the birds that were most successful tended to be the ones released at 

the greater number of sites. However, the authors caution that as some species failed to 

colonise despite being introduced a large number of times, it would be unwise to infer a 

general rule from these results (Veltman et al. 1996).  

Intraspecific competition 

Reintroduction of one-horned rhinoceros (Rhinoceros unicornis) into the presence of 

conspecifics was found to decrease the likelihood of success. A group of one-horned 

rhinoceros released into a reserve where a previously-reintroduced group of rhinoceros 

had already established territories could not establish territories at the release sites and 

were driven out of the area. Several rhinoceros were forced to leave the reserve and 

became a nuisance to farmers (Bauer 1988). 

On the other hand, releases of peninsula bighorn sheep (Ovis canadensis) into areas near 

free-ranging sheep were more successful than releases with no free-ranging sheep. The 

presence of free-ranging sheep allowed knowledge to be transferred from experienced 

sheep to released sheep (Ostermann et al. 2001). 

Interspecific competition 

Univariate analyses and regression models found translocations into areas with no 

competitors or only congeneric competitors were more likely to be successful than 

translocations into areas with competitors of a similar life form (Griffith et al. 1989; 

Wolf et al. 1996). 

Predation 

Papers published on Australian mammals generally recommend introduced predators 

need to be removed for the reintroduction to be successful (eg. Short et al. 1992; Fischer 
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& Lindenmayer 2000). Introduced rabbit (Ocyctolagus cuniculus) populations in 

Australia exist at much higher densities than medium-sized marsupials, so the 

population density of predators responds only weakly to changes in population density 

of native prey (McCallum et al. 1995). If a reintroduction involves a small number of 

animals, a single predator can kill all the released animals before they have time to learn 

how to deal with predators (McLean & Lundie-Jenkins 1996). 

A review of 32 reintroductions in Australia found 16 reintroductions into areas with 

predators. Only two of these reintroductions were successful, 11 were failures and the 

success of three was unknown. Unfortunately, from this review it is not possible to 

compare the success of reintroductions into areas with predators with reintroductions 

into areas without predators. The presence of predators was unknown in 14 cases, and in 

the two cases where predators were known to be absent the success of the 

reintroductions was unknown (Fischer & Lindenmayer 2000). 

Another review of reintroductions in Australia, which looked at macropod 

reintroductions, found that reintroductions to island and mainland sites with predators 

had a success rate of 8%, compared with a success rate of 82% for reintroductions to 

island sites without predators (Short et al. 1992). Unfortunately, none of the 

reintroductions without predators were to mainland sites. 

A single case study of reintroductions of stick-nest rats (Leporillus conditor) concluded 

that the success of this case study was due to reintroducing into areas within the species’ 

known range, with suitable habitats and a sufficient area of habitats, and no introduced 

predators or competitors (Copley 1994). However, since no other areas were used, there 

was no evidence that the success of the reintroductions was, in fact, due these factors. It 

is possible that the rats would have been just as successful in areas with predators or 

competitors. 

It has been argued that in many cases it is not necessary for all predators to be 

eradicated as long as their numbers are reduced. A model has been used to look at 

reintroductions of native Australian mammals in which the populations declined to 

extinction within a few weeks, with almost all mortality due to introduced predators. 

For the rufous hare-wallaby (Lagorchestes hirsutus) and black-footed rock-wallaby 

(Petrogale lateralis) the model found that if a few more animals had been released they 

could have established despite predation. For the eastern barred bandicoot (Setonix 

brachyurus) and quokka (Perameles gunnii) the model found that with more animals 
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and a modest control of predators they could have established. For the sandy inland 

mouse (Pseudomys hermannsbugensis) the model found that predator reduction for a 

sufficient time would allow build-up of numbers to a stable point. The effects of 

predation could also be counteracted by manipulating the animals’ habitat to improve 

reproduction, improve protection from environmental extremes and increase refuges 

from predators (Sinclair et al. 1998). 

Another model looking at the impact of predation on the reintroduction of bridled 

nailtail wallabies found that although there was no threshold population size beyond 

which the reintroduction would succeed, extinction did decline smoothly with founder 

population size (McCallum et al. 1995). An experimental reduction in fox (Vulpes 

vulpes) abundance in a National Park south of Canberra was found to have no impact on 

the population densities of bush rats (Rattus fuscipes) over 22 months. In this National 

Park it was concluded that fox predation was not an additive cause of mortality but 

compensated for other causes of mortality in bush rats (Banks 1999). However, it is 

possible that increased activity of another predator species compensated for the fox 

predation (Banks 1999). 

The Department of Conservation and Land Management in Western Australia 

successfully reintroduced some species in the presence of low levels of cats (Felis 

catus). In Francois Peron National Park foxes have been eradicated and cat numbers 

lowered, but as yet they have been unable to eradicate cats altogether. Brush-tailed 

bettongs (Bettongia pencillata) and bilbies (Macrotis lagotis) have been reintroduced 

successfully into the area, but banded hare-wallabies (Lagostrophus fasciatus) and 

rufous hare-wallabies (Lagorchestes hirsutus) have not been able to cope with the cats 

(C. Simms, pers. comm.). Therefore total eradication of introduced predators may not 

always be necessary for reintroductions in Australia. 

2.3.3 Characteristics of the reintroduction 

Release strategies 

Two main release strategies are used in translocations and reintroductions: a “soft 

release”, which acclimatises individuals to their new environment by confining them at 

the site and providing them with food for a while; and a “hard release”, which involves 

immediately releasing individuals into their new environment (Lyles & May 1987; 

Armstrong & McLean 1995). 



Successful Mammal Reintroductions 

 

24 

In two studies of mammals, soft-release techniques were found to increase the 

likelihood of a successful reintroduction. Soft-release marten (Martes americana) made 

less initial post-release movements than hard-release marten (Davis 1983). Dormice 

(Muscardinus avellanarius) reintroduced by a hard-release method rarely returned to the 

release nestbox, were active for longer and travelled further each night than mice 

released by a soft-release method. Dispersal from release sites affects establishment of 

cohesive populations, post-release monitoring and the ability of dormice to benefit from 

supplementary food. Dormice were observed for only ten nights after release, as this 

time is probably crucial to the establishment of small mammals with limited energetic 

autonomy (Bright & Morris 1994). However, it might have been interesting to continue 

observations longer, as dormice could have settled down similarly given time. 

On the other hand, soft releases were inappropriate for burrowing bettongs (Bettongia 

lesuer), which excavated and occupied old warrens immediately and were feeding 

independently on the night following the release. The bettongs continuously hopped 

around the perimeter of the soft release compound and crashed into the fence 

(Christensen & Burrows 1994). 

Results of studies of birds are similarly inconclusive. Wild-caught saddlebacks 

(Philesturnus carunculatus) released immediately had similar survival rates after two 

months and after one year to saddlebacks released after 12 days in an aviary on site 

(Lovegrove 1996). Reintroduced hihi (Notiomystis cincta) that utilised supplementary 

food had similar survival rates to birds that did not use the food. However, the hihi were 

released to an island and moved all over the island after release, so it was impossible to 

provide food to some birds and not others. Hence the birds that used feeders most may 

have needed them, and possibly would have died without them (Armstrong et al. 1999). 

Placing captive-reared Mississippi sandhill cranes (Grus canadensis pulla) in a 

communal pen prior to shipment to the reintroduction site increased the release success 

by causing birds to flock after release. Juveniles not placed in the communal pen did not 

flock. However, the birds not placed in the communal pen were also the only ones with 

neck collars, which may have hampered feeding (Zwank & Wilson 1987). Therefore 

neck collars may have caused the release to fail. It would have been better to release 

some birds with neck collars that had been in the communal pen, or some without neck 

collars that hadn’t been in the communal pen. 
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Wallace and Temple (1987) also claimed that Andean condors require an extended post-

release training program in order to ensure their survival to independence. However, 

their research did not test the release procedures experimentally because it was 

conducted only on condors which were reintroduced with the post-release training 

program. There were no control groups which were not trained.  

If one soft-release technique is inappropriate for a species, a different technique may 

prove more appropriate. Two soft-release techniques were tested for black bears (Ursus 

americanus): a winter release involving removing pre- or post-parturient female bears 

from their dens and placing them in new dens at the release area; and a summer release 

involving holding female bears in pens for a two week acclimation period before 

release. Bears released using the winter release method had higher survival rates and 

lower post-release movements than bears released using the summer release method 

(Eastridge & Clark 2001). 

Timing of release 

Releases may be more successful at certain times of year. In some seasons food and 

water may be more readily available, the climate may be less stressful, conspecifics may 

be less aggressive or predators may be less active. Peninsular bighorn sheep (Ovis 

canadensis) released in winter and spring had higher survival than sheep released in 

other months of the year, probably because of greater availability of high quality forage 

and water (Ostermann et al. 2001).  

2.3.4 Follow-ups after the release 

Predictive modelling 

Follow-up releases are used for a number of reasons. They may be employed simply 

because individuals are released as they become available from a captive-breeding 

facility, or because only a few individuals were released in the initial release to test the 

habitat before further individuals were released. Often, however, follow-up releases are 

used because computer modelling conducted before the initial release predicted a higher 

probability of success if the release was staggered into two or more releases, or 

computer modelling conducted after the initial release predicted that the initial release 

was not enough to establish a population (Armstrong & Ewen 2001).  
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A release of New Zealand robins (Petroica australis) was used to check that modelling 

led to the correct decision. Using data collected for one year after the initial release, a 

model suggested a second release be conducted. After the second release, data were 

collected for another five years and a more complex model developed. The new model 

predicted that the initial population had a 100% chance of surviving for at least 30 

years, so the follow-up release was unnecessary. Even if the initial parameter estimates 

had been correct, the follow-up release could have been delayed for nine years and still 

been effective. This test involved only one situation, with no replication, and included 

only the benefits to demographic stochasticity of follow-up releases, so the conclusions 

should be interpreted carefully. However, it indicates that rather than conducting a 

follow-up release so soon after the first release, the release should have been delayed 

until more data were collected (Armstrong & Ewen 2001). 

2.4 Discussion  

In recent years, experimental studies of factors influencing success of reintroductions 

and translocations have been conducted more frequently. They have also been reported 

more frequently and reporting has become more standardised and informative. 

Experiments have investigated a number of questions managers need to consider when 

designing releases. Yet many more questions remain. Numerous reintroductions and 

translocations, particularly in Australia and New Zealand but also in Europe, cite the 

presence of predators as the reason for failure, and an equal number attribute their 

success to an intensive predator control operation. Yet there is a growing debate that it 

should be possible to reintroduce Australian and New Zealand species in the presence of 

predators (eg. Sinclair et al. 1998). The literature lacks experimental studies in which 

some individuals are released into an area with predator control and other individuals 

into an area without predator control (Armstrong et al. 1994). (The reason for this is 

obvious. Managers and researchers are reluctant to risk endangered species by 

subjecting them to experimental treatments expected to be unsuccessful (Clarke & 

Schedvin 1997).) 

Even questions that have been experimentally investigated are difficult to answer. So 

far, experimental research has involved a limited range of species. It is difficult to 

ascertain whether the findings may be generalised (i.e. whether the answers to the 

questions for one species will be the same for a different species). Wild-caught otters 

were more successful than captive-bred otters, but captive-bred wallabies from an on-
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site enclosure were more successful than wild-caught wallabies. Pen rearing rather than 

cage rearing increases success for ferrets, but seems unimportant for lemurs. The high 

variation between species is compounded by considerable variation even within 

populations. Some questions will probably always need to be tested separately for each 

different species and case. However, some conclusions can be drawn from the literature, 

as discussed below. These conclusions should be considered to be general guidelines, 

with specific circumstances applying to individual species and situations sometimes 

requiring other measures. 

2.4.1 Characteristics of reintroduced mammals 

Tourism enterprises based on reintroductions of threatened native mammals should 

generally start their enterprises by reintroducing herbivores and early breeders, which 

are both characteristics of many of the endangered Australian mammals. Where 

possible, they should try to obtain wild-caught animals rather than captive-bred ones. 

As there are some Australian carnivores  which are endangered or vulnerable (e.g. the 

New Guinea, western, spotted-tailed and bronze quolls (Dasyurus sp.)), it would not be 

good to neglect them, so later, when staff of the enterprise have more experience with 

reintroductions and have successfully reintroduced a number of these species, they 

could then try reintroducing carnivores or omnivores. They could also move to 

reintroducing captive-bred animals, as this may better achieve environmental aims. To 

increase the chance of successfully reintroducing captive-bred animals, they could try 

breeding strategies such as breeding in enclosures at the release site.  

In studies of mammals, older animals appear to be more successfully reintroduced than 

younger animals. However, only a few mammal species have been tested. More bird 

species have been tested, but the best age for releasing individuals varied between 

species. Hence, different ages may always need to be tested when releasing a new 

species. Sometimes, the most appropriate age for releasing individuals may depend on 

the aim of a release project; if a project aims to maintain control over the reintroduced 

animals or keep the animals near the release area the age group that is least adventurous 

should be reintroduced, but if a project aims to integrate the animals rapidly into a wild 

population a different age group may be more appropriate (Wallace & Temple 1987; 

Dunham 2000). In some species it may be desirable to reintroduce a whole social group, 

including animals of different ages. This has been recommended, but never tested, for 

some group-living Australian mammal species like sugar gliders (K. Higginbottom, 
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pers. comm.). Questions like this provide good opportunities for tourism enterprises 

based on reintroductions to create partnerships with scientists (e.g. university or 

government researchers) to conduct scientific studies. The enterprises can provide the 

research site and subjects, and may be able to provide some labour and funding, and the 

scientists can provide the expertise, conduct the research, and may also be able to 

provide some labour and funding. 

Releasing groups of animals familiar with each other does not appear to increase 

reintroduction success, but all the studies conducted so far have involved mice or birds. 

Again, familiarity may be more important for some Australian mammal species where 

there are strong social bonds, such as sugar gliders (K. Higginbottom, pers. comm.). 

This is another opportunity for tourism enterprises based on reintroductions to create 

partnerships with scientists. 

A reintroduction is more likely to be successful if a large number of individuals are 

reintroduced, but the relationship appears to be asymptotic, so if too many animals are 

reintroduced it will be waste of finances and resources. With endangered Australian 

mammals, the number to be reintroduced will usually be constrained by the availability 

of individuals. If the same species, or a species with a similar life history, has been 

reintroduced previously, enterprises could use data from previous releases to model the 

likelihood of success with different numbers of individuals. 

Where parent rearing is not an option, puppet rearing seems to increase success in birds, 

but studies of more than two species are needed to confirm this. Puppet-rearing has not 

been tested in mammals, so it is uncertain whether this will increase success in 

reintroductions of Australian mammals. Puppet-rearing is labour intensive and 

expensive (Valutis & Marzluff 1999), so if it is used for any Australian mammals it 

would be good (in partnership with scientists) to also rear some individuals without 

puppets, to ensure that it is really necessary.  

Similarly, where free-ranging rearing is used for a reintroduction of a species which has 

not been previously tested, it would be useful (in partnership with scientists) to rear 

some animals in cages as well, to test whether free-ranging rearing is necessary; if free-

ranging rearing is unnecessary, it would be better to save resources for other things. 

Rearing in free-ranging environments may help the survival of some animals, but is 

unnecessary for others.  
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Some success has been achieved with predator training, but further research is needed 

(in partnership with scientists) to determine whether individuals with predator training 

survive better after release than individuals without predator training. So far the 

research shows that individuals become more wary of predators, but if this does not 

translate into higher survival rates predator training will not be worth the time and 

expense. 

2.4.2 Characteristics of the release site 

The best location for a release will, obviously, be species specific. In the examples 

discussed, researchers conducted a release (using knowledge of the species’ habitat 

preferences and prior range) and then determined where the animals were successful, to 

assist in future releases. This is an appropriate method for determining where to release 

individuals. It is difficult to determine whether it is best to reintroduce a species to the 

periphery or core of its range, as there is some disagreement in the literature on this 

issue. It may differ between species, so it is probably best to assess this for each 

particular species and particular situation. 

The number of locations to be used will depend on how many animals are available and 

the life history characteristics of the particular species, but in general for mammal 

species a single location should be used. Tourism enterprises in Australia will probably 

not often need to consider this; enterprises with a very large site or a number of sites are 

the only ones able to reintroduce to a number of locations, and they may only rarely be 

able to access a large enough number of animals for this to be an issue. For enterprises 

which do need to consider how many locations to reintroduce to, modelling using 

population viability analysis can help. Unfortunately, the ability of Population Viability 

Analysis to make accurate predictions depends on the quality of data available for the 

population (Armstrong & McLean 1995). High quality data can be difficult to get, 

especially for endangered species surviving in only a few wild populations. The 

demographic characteristics of the new population may be quite different; they will 

depend on such things as habitat, food availability, and presence of predators and 

competitors. 

If reintroducing territorial or aggressive mammals, releases into areas inhabited by 

conspecifics should be avoided. Predators and competitors may also affect the success 

of a reintroduction, but it is possible to reintroduce in the presence of competitors or 

predators, depending on the density of the competitors and predators and the number of 
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individuals available for reintroduction. If a large number of individuals are available 

for reintroduction, a reintroduction in the presence of predators may be successful. 

However, if the density of the predators is high, some predator control will be required. 

As will be discussed in Chapter 3, most tourism enterprises based on reintroductions in 

Australia control predators, and most have predator-proof fencing. 

2.4.3 Characteristics of the reintroduction 

Soft releases have increased the success of releases for some species, but are not 

necessary for all species. If a manager uses a soft release for a reintroduction of a 

species that hasn’t been previously tested, it would be useful (in partnership with 

scientists) to release some animals using hard-release methods. If animals released by 

hard-release techniques are as successful as animals released by soft-release techniques, 

managers could save time and money with hard releases. 

The best time of year to release animals will always be species and site specific. Often 

the best time of year will be obvious (eg. in an area where weather conditions are most 

mild and food most bountiful in spring). Occasionally, the best time of year might be 

uncertain (eg. in an area where food is most bountiful in the wet season, but the area 

also suffers flooding and harsh weather conditions at that time of year), so releases at 

different times of the year could be tested. 

Delaying follow-up releases until more data can be collected may help save resources in 

a reintroduction. However, only one study at one site has looked at the ability of 

computer modelling to determine whether to conduct follow-up releases. More studies 

are required to verify whether follow-up releases can generally be safely delayed. 

2.5 Conclusions and recommendations 

Tourism enterprises conducting reintroductions have the opportunity to create 

partnerships with scientists to conduct further research to help answer questions for both 

other people wishing to conduct reintroductions and for their own future reintroductions 

(Table 2.1). Published information from previous reintroduction attempts suggest a 

number of ways that tourism enterprises based on reintroductions of threatened native 

mammals could maximise the success of their reintroductions (Table 2.2). 
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Table 2.1. Questions that tourism enterprises conducting reintroductions could 
research in partnership with scientists. 

Question Test required 
What is the most optimal age 
composition of the founder 
group? 

Release different age groups of the species 

Is familiarity important? Release groups of the species which are familiar with 
each other and groups which are unfamiliar with each 
other 

Will puppet-rearing increase 
likelihood of success? 

Release some individuals of the species which have been 
puppet-reared and some which have not been puppet-
reared 

Will free-ranging rearing 
increase likelihood of success? 

Release some individuals which have been reared in 
free-ranging pens and some which have been reared in 
cages 

Will predator training increase 
likelihood of success? 

Release some individuals which have been predator 
trained and some which have not been predator trained 

Is it possible to reintroduce 
into areas with predators 
successfully? 

Release some individuals into areas with predators (a 
reasonably large number of individuals is required), and 
the same number into areas without predators 

Will a soft-release technique 
increase likelihood of success? 

Release some individuals using a soft-release technique 
and some using a hard-release technique 

Table 2.2. Findings from published experimental studies on ways to maximise the 
success of reintroductions. 

Characteristic Way to maximise success 
Species Start enterprise by reintroducing herbivores and early 

breeders, preferably wild caught, 
When staff have more experience, move to reintroducing 
carnivores/omnivores and/or captive-bred mammals 

Size of founder population Use data from previous releases, if available, to model 
likelihood of success with different numbers of animals 

Release location Use knowledge of the species’ habitat preferences and 
prior range to determine where to release animals 

Number of release locations Generally a single location should be used, but can use 
Population Viability Analysis to help make a decision 

Intraspecific competition Avoid releasing territorial or aggressive mammals into 
areas with conspecifics 

Interspecific competition Avoid releasing into areas with dense populations of 
competitors, especially if only a small number of 
individuals are available for release 

Predators Release into areas with predators only if a large number of 
individuals are available for reintroduction, and consider 
predator control, especially if number of predators is high 
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3. TOURISM BASED ON REINTRODUCTIONS IN AUSTRALIA 

AND SOUTH AFRICA: DESCRIPTION OF ENTERPRISES AND 

IDENTIFICATION OF PROBLEMS 

3.1 Introduction 

This chapter describes tourism enterprises based on reintroductions currently operating 

in Australia and South Africa and identifies problems faced by such enterprises in 

achieving financial sustainability and sustainable mammal populations. The situation 

applying in the two countries is compared, to draw out commonalities and any 

implications of the South African situation that may be relevant for Australia. The 

chapter identifies opportunities for improvements or new developments, discusses how 

tourism enterprises based on reintroductions in Australia and South Africa can address 

the identified problems, and discusses how government bodies can facilitate the 

development of such enterprises.  

Tourism enterprises based on reintroduced threatened native mammals in Australia are a 

fairly recent development, first emerging in the late 1980’s, and still covering a small 

area. Private wildlife reserves are estimated to cover less than 0.2% of Australia’s land 

area, much less than the 7.85% covered by government conservation areas (Figgis 2004; 

Department of Foreign Affairs and Trade 2006). Tourism enterprises based on 

reintroductions in South Africa have a longer history, first emerging in the late 1970’s 

(Goodman et al. 2002). Since then, the South African industry has grown and evolved. 

Private wildlife reserves now cover 13% of the total land area in South Africa, far more 

than the 5% covered by government conservation areas (Goodman et al. 2002). Almost 

all of the South African private wildlife reserves have used reintroductions to stock their 

property. Hence, it is useful to compare South African enterprises to Australian 

enterprises, to see if Australia can learn lessons from South Africa.  

This chapter first describes Australian enterprises and the problems they face in 

achieving financial sustainability and sustainable mammal populations, and then 

describes South African enterprises and the problems they face. It then considers 

options to address the problems. 
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3.2 Location of sample operators’ sites 

The Australian sample operators were located in New South Wales, Victoria, Western 

Australia and South Australia (Figure 3.1). The South African sample operators were 

mostly located in KwaZulu-Natal province, as well as two sites in the Eastern Cape 

province and one site in the Gauteng province (Figure 3.2). 
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Figure 3.1. Geographic locations of Australian sample operators’ sites. 
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Figure 3.2. Geographic locations of South African sample operators’ sites. 
 

3.3 Methods 

Organisations managing tourism enterprises based on reintroductions of threatened 

native mammals in Australia and South Africa were identified through web searches, 

word-of-mouth and travel guides. Face-to-face, semi-structured interviews were 
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conducted with staff from all of the organisations identified in Australia. Sample sizes 

were low due to few organisations being found. There may have been other 

organisations operating in Australia that were not identified through the web searches, 

word-of-mouth and travel guides. The organisations found included private and 

government organisations managing both small and large reserves, but no organisations 

were found in Queensland, Tasmania, the ACT or the Northern Territory. The problems 

faced by enterprises may differ between States, so the small sample sizes may mean that 

some problems were not identified. 

Face-to-face, semi-structured interviews were conducted with staff from some of the 

organisations identified in South Africa. Due to time constraints, not all organisations 

identified in South Africa were able to be included in the interviews. The following 

criteria were used to decide which organisations to include: 

(i) Organisations were chosen to ensure that each of the following kinds of 

reserves were included: government-run organisations, small private 

reserves, large private reserves, hunting reserves and wildlife-viewing 

reserves; 

(ii) From each of these types of reserves, organisations were selected based on 

their distance from the provincial airport and the number of other 

organisations within a few hours drive, to reduce travel times; and 

(iii) From this list, only those organisations who agreed to our visit were 

interviewed. Six organisations did not agree. 

Organisations outside of KwaZulu-Natal, Eastern Cape and Guateng provinces and 

organisations a long way from the provincial airport were excluded. Moreover, some 

types of private reserves may not be well represented due to the small sample size. 

Therefore some problems may not have been identified. 

Face-to-face interviews were chosen to maximise response rates and obtain in-depth 

information. Interviews were semi-structured; the interview was based on a set of 

questions but the informant was able to take questions further or change the order of 

questions asked (Miller 2000). The informants were asked questions about the site, 

reintroductions, species involved, people involved, post-release management and 

monitoring and tourism (the questions are presented in Appendix 1). 

In Australia, interviews were conducted with staff from eight organisations that manage 

18 sites with tourism enterprises based on reintroductions of threatened native 
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mammals. Three organisations were run by government (one government conservation 

department and two government-run zoos) and five were privately run. In South Africa, 

interviews were conducted with staff from three government-run organisations 

(government conservation departments) and five privately-run organisations. The 

owners or managers of the organisations were interviewed. On-the-ground staff were 

interviewed from larger organisations (the owners or managers of the smaller 

organisations did most of the on-the-ground work). The information obtained from the 

interviews was supplemented with information from the organisations’ websites, 

brochures, mission statements and books.  

Face-to-face, semi-structured interviews were also conducted with two researchers and 

seven staff from government agencies in South Africa who have conducted research on 

tourism enterprises based on reintroductions or who have assisted the enterprises. The 

informants were asked questions about the major problems for people setting up and 

running tourism enterprises based on reintroductions, the legislation and licensing 

systems relating to the enterprises and the conservation benefits and limitations of the 

enterprises. The full questions are presented in Appendix 2. The information obtained 

was supplemented with published information supplied by the informants, including 

books, journal articles and pamphlets.   

3.4 Results: Australia 

3.4.1 Description of tourism enterprises based on reintroductions of threatened 

native mammals in Australia 

The following section describes all the tourism enterprises based on reintroductions of 

threatened native mammals identified in Australia. There may have been other 

organisations operating in Australia that were not identified, so these sites are a sample 

of all the organisations. 

Conservation status of reintroduced mammals 

A number of mammals had been reintroduced to the sample operators’ sites. Table 3.1 

presents the mammals that had been reintroduced (and survived), mammals that the 

organisations planned to reintroduce, and the conservation status of each species 

(according to the IUCN Red List 2003: CR=critically endangered, EN=endangered, 

VU=vulnerable, NT=near threatened, LR/cd=lower risk, conservation dependant, 
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LR/lc=lower risk, least concern). The brush-tailed bettong was the most commonly 

reintroduced mammal, having been reintroduced to six sites, followed by the tammar 

wallaby and southern brown bandicoot, both of which had been reintroduced to four 

sites. The bilby was also a popular mammal to reintroduce, having been reintroduced to 

three sites and planned for two more. Three of the species that had been reintroduced 

are endangered, six are vulnerable, four are near threatened, one is lower risk, 

conservation dependent and 11 are lower risk, least concern. Three of the species that 

were planned to be reintroduced are endangered, five are vulnerable, three are near 

threatened and three are lower risk, least concern. 

Table 3.1 Mammals which had been or were planned to be reintroduced to the 
sample operators’ sites. 

  Number of sites the mammal: 
Mammal Status Had been 

reintroduced to 
Was planned to be 
reintroduced to 

MARSUPIALIA 
Macropodidae 

   

Bridled nailtail wallaby 
(Onychogalea fraenata) 

EN 2  

Brush-tailed rock-wallaby  
(Petrogale penicillata) 

VU 1  

Quokka  
(Setonix brachyurus) 

VU 1  

Rufous hare-wallaby (mala) 
(Lagorchestes hirsutus) 

VU 1 1 

Parma wallaby 
(Macropus parma) 

NT 2 2 

Tammar wallaby 
(Macropus eugenii) 

NT 4  

Yellow-footed rock-wallaby 
(Petrogale xanthopus) 

NT 1  

Black-flanked rock-wallaby 
(Petrogale lateralis) 

LR/lc 1  

Eastern grey kangaroo  
(Macropus giganteus) 

LR/lc 2  

Red-necked pademelon  
(Thylogale thetis) 

LR/lc 3  

Red-necked wallaby  
(Macropus rufogriseus) 

LR/lc 1  

Swamp wallaby  
(Wallabia bicolour) 

LR/lc 1  
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  Number of sites the mammal: 
Mammal Status Had been 

reintroduced to 
Was planned to be 
reintroduced to 

Potoroidae    
Long-nosed potoroo 
(Potorous tridactylus) 

EN 2 1 

Western barred bandicoot 
(Perameles bougainville 
bougainville) 

EN 1 1 

Bilby  
(Macrotis lagotis) 

VU 3 2 

Eastern bettong (Tasmanian 
bettong) 
(Bettongia gaimardi) 

NT  1 

Brush-tailed bettong (woylie) 
(Bettongia penicillata) 

LR/cd 6  

Long-nosed bandicoot 
(Perameles nasuta) 

LR/lc  1 

Rufous bettong  
(Aepyprymnus rufescens) 

LR/lc 1  

Southern brown bandicoot (quenda)  
(Isoodon obesulus) 

LR/lc 4  

Myrmecobiidae    
Numbat 
(Myrmecobius fasciatus) 

VU 1  

Dasyuridae    
Tiger quoll 
(Dasyurus maculatus) 

VU  1 

Western quoll (chuditch) 
(Dasyurus geoffroyii) 

VU  2 

Eastern quoll 
(Dasyurus viverrinus) 

NT 2 1 

Phalangeridae    
Common brushtail possum 
(Trichosurus vulpecula) 

LR/lc 1  

Pseudocheiridae    
Western ringtail possum 
(Pseudocheirus occidentalis) 

VU 1  

Common ringtail possum 
(Pseudocheirus peregrinus) 

LR/lc 1  

Vombatidae    
Common wombat 
(Vombatus ursinus) 

LR/lc 1 1 

MONOTREMATA 
Ornithorhynichidae 

   

Platypus  
(Ornithorhynchus anatinus) 

LR/lc 1 1 
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  Number of sites the mammal: 
Mammal Status Had been 

reintroduced to 
Was planned to be 
reintroduced to 

Tachyglossidae    
Short-beaked echidna  
(Tachyglossus aculeatus) 

LR/lc 1  

RODENTIA 
Muridae 

   

Greater stick-nest rat 
(Leporillus conditor) 

EN  1 

Shark bay mouse 
(Pseudomys fieldi) 

VU  1 

Swamp rat  
(Rattus lutreolus) 

LR/lc 1  

Organisational structure 

The five privately-run organisations used a number of business models to finance their 

enterprises: 

(i) Not-for-profit association, foundation or company (n=3); 

(ii) Funded entirely through tourism (n=1); and 

(iii) Public company (n=1). 

All of the privately-run organisations received significant start up funds from the person 

who was the driving force behind the enterprise. All of the government-run 

organisations were funded by revenues from the central government; none of them 

received significant funding from tourism. 

Types of tourism activities 

The sample operators in Australia generally fit into one of two categories: (i) reserves 

with guided walks and no accommodation; and (ii) reserves with accommodation. 

(i) Reserves with guided walks: The most common form of tourism based on 

reintroductions in Australia was a small reserve (generally less than 100 ha) 

with guided walks and no accommodation. There were also some larger 

reserves (including reserves over 100,000 ha) with guided walks and no 

accommodation. Some of the reserves had self-guided walks or drive trails 

and a few had restaurants and shops. These reserves were run by a variety of 

organisations: mainly government-run organisations (such as zoos or 

government conservation agencies); not-for-profit associations; public 

companies; and organisations entirely funded by tourism. 
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(ii) Reserves with accommodation: Most of the reserves with accommodation 

were large (over 100,000 ha), but there were also some small reserves with 

accommodation. Accommodation tended to be basic: camping; cottages; and 

bush camps. Some reserves also had restaurants. There were no reserves 

with luxury lodges. Most reserves with accommodation also had self-guided 

walks or drive trails, and a few had guided walks or viewing enclosures. 

These reserves were also run by various organisations: mainly government-

run organisations; not-for-profit associations; and public companies. None of 

them were entirely funded by tourism. 

A large variety of tourism facilities and activities were provided (or planned) at the 

sample operators’ sites. The most common activities provided or planned were guided 

tours and spotlighting tours, closely followed by self-guided tours. More than a third of 

the sample operators provided or planned to provide accommodation and barbeque 

facilities (Figure 3.3). 
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Figure 3.3. Percent of sample operators’ sites in Australia that had or planned to have certain 
tourism facilities or activities (n=18). 
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Biological management 

Size, fencing and feral animal control 

The 18 sites varied in size from 4 ha to 300,000 ha. Predator-proof fencing entirely 

surrounded ten sites, predator-proof fencing surrounded parts of two sites, and predator-

proof fencing was being built to surround one other site. Feral animal control was 

conducted at all of the sites. Foxes were controlled at the largest number of sites, 

followed by cats (Table 3.2). 

Table 3.2 Size and fencing of the sample operators’ sites in Australia and feral 
animals controlled at the sites. 

Run by Size (ha) Fencing Feral animal control 
Private 4 Entirely surrounded Cat, fox, wild dog 
Private 12 Entirely surrounded Fox 
Private 13 Fence being built to 

surround 
Cat, European hare, 
European rabbit, fox, 
wild dog 

Private 34 Entirely surrounded Cat, fox 
Government 60 Entirely surrounded Fox 
Private 69 Entirely surrounded European rabbit, fox 
Government 150 Entirely surrounded Cat, European rabbit, fox
Private 250 Entirely surrounded Cat, European rabbit, fox
Private 1,185 Entirely surrounded Fox 
Private 2,000 Partially surrounded Fox 
Private 3,845 Entirely surrounded Fox 
Private 6,000 No fencing, an island Cat, goat 
Government 12,000 Entirely surrounded Cat, fox, goat 
Government 105,000 Partially surrounded Fox 
Private 140,000 No fencing Goat 
Private 300,000 No fencing  
Government - No fencing Fox 
Government - No fencing Fox 

Habitat restoration and modification 

Some restoration of natural habitat had been conducted at all sites. Revegetation had 

been conducted at almost half the sites, and weed removal at almost one third (Figure 

3.4). Some modification of natural habitat had also been conducted at all sites, but sites 

differed significantly in what types of modification they had conducted (Figure 3.5). 
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Figure 3.4. Percent of sample operators’ sites in Australia that had restored habitat using certain 
methods (n=18). 
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Figure 3.5. Percent of sample operators’ sites in Australia which had used or planned to use certain 
methods to modify the natural habitat (n=18). 

Monitoring 

Ten sites monitored relative numbers of mammals by trapping or population counts, 

five sites monitored mammal movements through radiotracking and one site monitored 

mammal behaviour. Three sites monitored vegetation and grazing impacts (Figure 3.6). 
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Figure 3.6. Percent of sample operators’ sites in Australia that used certain methods to conduct 
monitoring (n=18). 

Management 

Supplementary food was supplied to mammals at 13 of the 18 sites. Supplementary 

food was most frequently supplied to assist recently-released animals, but was also 

often supplied to attract the animals for viewing by tourists (Figure 3.7). 
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Figure 3.7. Percent of sample operators’ sites in Australia that supplied supplementary food for 
certain reasons (n=18). 
 

16 of the 18 sites had removed animals when the animal populations became too large 

for the sites. The most commonly used method for removing animals was to give them 

to other sites, with a few sites selling excess animals to other sites (Figure 3.8). 
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Figure 3.8. Percent of sample operators’ sites in Australia that used or planned to use certain 
methods to remove excess animals (n=18). 

Tourism impact mitigation 

Four sites attempted to minimise impacts of tourists on wildlife, by limiting tourist 

numbers, allowing tourists to visit only as part of a tour, or using signs (Figure 3.9). 
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Figure 3.9. Percent of sample operators’ sites in Australia which used certain techniques to 
minimise tourist impacts (n=18). 
 

3.4.2 Problems identified by organisations involved in tourism enterprises based on 

reintroductions of threatened native mammals in Australia 

The following section lists the problems identified by the organisations involved in 

tourism enterprises based on reintroductions when asked what problems (if any) they 
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have faced with reintroductions, obtaining permits, disease or poor health, management, 

monitoring, or tourism. (A lack of listing of a problem by a certain informant should not 

be interpreted as their necessarily feeling this issue is not a problem; they may have not 

thought of the particular problem when asked.) 

Problems identified by the three government-run organisations 

Biological Management 

The following biological management problems were discussed by the three 

government-run organisations: 

(i) Death of reintroduced mammals (2 informants): One informant said their 

reserve had experienced problems with bilbies getting limbs caught in 

radiocollars; the bilbies lost weight after release so their radiocollars became 

loose. Rufous hare-wallabies also became stressed and suffered liver failure. 

Another informant said they had experienced problems with rufous hare-

wallabies and banded hare-wallabies being killed by cats and starving in a 

drought. They also had mortalities caused by radiocollars.  

(ii) Difficulties conducting research and monitoring (2 informants): One 

informant said it can be difficult to conduct research and monitoring, 

because of a lack of staff, vehicles and other resources. Another informant 

said that monitoring is invasive and can lead to the death of animals. 

Tourism management 

The following tourism management problems were discussed by the government-run 

organisations: 

(i) Difficulties making money from tourism (2 informants): Two informants 

said it was unlikely they would ever make money out of tourism; if they do it 

will not be for a very long time. One informant said it is difficult to find a 

unique angle to use to market enterprises based on reintroduced threatened 

native mammals, as there are a number of people in different states in 

Australia doing a similar thing.  

(ii) Difficulties satisfying tourists (2 informants): One informant said they had 

problems because their site had previously been advertised as “the place to 

see numbats”, but not all tourists are lucky enough to see them. One 
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informant said that at their reserve it can be difficult to view animals, 

because animal numbers in reintroduction programs are generally low (at 

least to begin with) and most of the animals are nocturnal.  

(iii) Insufficient staff time (1 informant): One informant said they had too few 

staff to meet the tourist demand. The informant said the department does not 

consider tourism important. 

Political and social environment 

The following problem with the political and social environment was discussed by the 

government-run organisations: 

(i) Funding is too short-term (1 informant): One informant said there is a 

tendency for political support to be short term: politicians want results in 

three years. The informant said politicians will often take funding away if a 

project takes a long time.  

Problems identified by the five privately-run organisations 

Tourism management 

The following tourism management problem was discussed by the privately-run 

organisations: 

(i) Difficulties with tourism (2 informants): One informant said marketing can 

be difficult for inexperienced people. Another informant said that 

uncertainty from factors such as rain, bushfires, airline collapses, terrorism, 

public liability crises, war and diseases can have a large impact. 

Political and social environment 

The following problems with the political and social environment were discussed by the 

privately-run organisations: 

(i) Lack of support (4 informants): Three informants said it can be difficult to 

gain support from government organisations. One informant said they 

wanted to be involved in breeding programs for brush-tailed rock wallabies, 

which they thought would be helpful to the state conservation agencies. The 

informant said they obtained all necessary licences, registered a non-profit 

association and set up the site, but then a member of the state conservation 
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agency said that as far as he was concerned all breeding programs for brush-

tailed rock wallabies would be conducted by government organisations. 

Another informant said it took them 18 months to convince the Road Traffic 

Authority to put a sign on the road to direct people to the site. The RTA 

apparently claimed that “road signs cause accidents”. Eventually the 

informant said he got on the news and found expert evidence to successfully 

argue that road signs do not cause accidents. Another informant said the 

general public can be unsupportive. The informant said the public criticise 

their fencing and pest control.  

(ii) Difficulties obtaining licences (3 informants): Two informants said it took 

four years to obtain all the required licences, even with the assistance of 

consultants. One of the informants said they were asked for assurances that 

no animals would die, which they could not give because reintroductions are 

uncertain. The informant also said that requests for large numbers of reports, 

scientific studies and surveys before being awarded licences can be a major 

problem. The informant said their local council asked them for a species 

management plan for every mammal species on the property. The informant 

said the council was unable to tell them what to include in the plan, and told 

them to speak to the government conservation agency, but the conservation 

agency was also unable to tell them what to include. The council eventually 

told them what to include, and they spent three months preparing the plans; 

when they were finished the conservation agency apparently said that the 

plans were not species management plans, so they were forced to begin 

again. The informant also said they were asked for a nutrient management 

plan for a small pond (diameter 10 m), because the administrators were 

concerned about the nutrients from macropod droppings. The organisation 

got expert evidence to prove that macropod droppings are almost nutrient-

free. The administrators then apparently said they were concerned about the 

nutrients from waterbird droppings. Two informants said they were forced to 

build veterinary facilities (in one case costing $70,000) that will never be 

used. One of the informants also said they were forced to build toilets 

(costing $15,000), which have never been used. One informant said the 

administrators are sometimes unsure which regulations apply to enterprises 

based on threatened native mammals. The informant said it took three years 
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to ascertain whether they needed to pay land tax, because two government 

departments said they did not need to pay and one department said they did.  

(iii) Difficulties getting financial support (2 informants): One informant said he 

had contributed significant funds to the project, but was now finding it 

difficult to obtain further funding (such as large donations) to take the 

project to the next level. Another informant, from an organisation listed on 

the stock exchange, said they had problems with fund managers not being 

interested in them.  

(iv) Difficulties accessing threatened species (2 informants): One informant said 

that changes to legislation allowing the sale and purchase of threatened 

species have increased the value of threatened species so they are now 

sometimes too expensive for landholders to purchase. Another informant 

said it is difficult to obtain animals from government agencies because the 

agencies consider their own reintroductions to be a higher priority. 

3.5 Results: South Africa  

3.5.1 Description of tourism enterprises based on reintroductions of threatened 

native mammals in South Africa 

The following section describes the tourism enterprises based on reintroductions of 

threatened native mammals identified and chosen to be included in South Africa. In 

South Africa there are over 5,000 registered private enterprises, plus many government-

run enterprises, so these enterprises are a very small sample of all the organisations.  

Conservation status of reintroduced mammals 

A variety of mammals had been reintroduced. In South Africa, species have often been 

introduced into areas in which they were not previously found. Table 3.3 presents the 

mammals that had been reintroduced into the sample operators’ sites (and survived), 

their conservation status (according to the IUCN Red List 2003: CR=critically 

endangered, EN=endangered, VU=vulnerable, NT=near threatened, CR/cd=lower risk, 

conservation dependant, CR/lc=lower risk, least concern), and the number of sites they 

had been introduced into where they were previously found and where they were not 

previously found. (For further information on species that have been reintroduced in 

South Africa see James & Goodman 2001.) Burchell’s zebra was the most commonly 
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reintroduced mammal, having been reintroduced to six sites, followed by white 

rhinoceros and impala, which had both been reintroduced to five sites. White rhinoceros 

was the mammal most commonly reintroduced into areas in which it was not previously 

found. One of the species that had been reintroduced (black rhinoceros) is critically 

endangered, two of the species are endangered, three are vulnerable, three are near 

threatened, 14 are lower risk, conservation dependent and 16 (including Burchell’s 

zebra) are lower risk, least concern. 

Table 3.3 Mammals that had been reintroduced to the sample operators’ sites. 

  Number of sites the mammal had been 
reintroduced to where: 

Mammal Status It is native to the 
site 

It is not native to 
the site 

ARTIODACTYLA 
Bovidae 

   

Gemsbok  
(Oryx gazella) 

LR/cd 2  

Blesbok (bontebok) 
(Damaliscus pygargus) 

LR/cd 1 2 

Blue wildebeest 
(Connochaetes taurinus) 

LR/cd 2 1 

Cape buffalo  
(Syncerus caffer) 

LR/cd 3  

Common duiker 
(Sylvicapra grimmia) 

LR/cd 1  

Eland  
(Tragelaphus oryx) 

LR/cd 1 1 

Impala  
(Aepyceros melampus) 

LR/cd 3 2 

Kudu  
(Tregelaphus 
strepsiceros) 

LR/cd 2 1 

Nyala  
(Tragelaphus angasii) 

LR/cd 2 1 

Red hartebeest 
(Alcelaphus buselaphus) 

LR/cd 2 1 

Sable antelope 
(Hippotragus niger) 

LR/cd 2  

Springbok  
(Antidorcas marsupialis) 

LR/cd 1  

Tsessebe  
(Damaliscus lunatus) 

LR/cd 2  

Waterbuck  
(Kobus ellipsiprymnus) 

LR/cd 2 1 

Black wildebeest 
(Connochaetes gnou) 

LR/lc 3  
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  Number of sites the mammal had been 

reintroduced to where: 
Mammal Status It is native to the 

site 
It is not native to 
the site 

Bushbuck  
(Tragelaphus scriptus) 

LR/lc 1 
  

 

Mountain reedbuck 
(Redunca fulvorufula) 

LR/lc 1  

Suidae    
Common warthog 
(Phacochoerus 
africanus) 

LR/lc 2  

Hippopotamidae    
Hippopotamus 
(Hippopotamus 
amphibius) 

LR/lc 3  

CARNIVORA 
Hyaena 

   

Brown hyaena  
(Parahyaena brunnea) 

NT 1  

Canidae    
Wild dog  
(Lycaon pictus) 

EN 2  

Black-backed jackal 
(Canis mesomelas) 

LR/lc 1  

Felidae    
Cheetah  
(Acinonyx jubatus) 

VU 3 1 

Lion  
(Panthera leo) 

VU 3  

Serval  
(Felis serval) 

LR/lc 1  

PERISSODACTYLA 
Rhinocerotidae 

   

Black rhinoceros  
(Diceros bicornis) 

CR 1  

White rhinoceros 
(Ceratotherium simum) 

NT 2 3 

Equidae    
Burchell’s zebra  
(Equus burchellii) 

LR/lc 6  

PROBOSCIDEA 
Elephantidae 

   

Elephant  
(Loxodonta africana) 

EN 4  
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Organisational structure 

The five privately-run organisations each used a different business model to finance 

their enterprises: 

(i) Funded by wildlife-viewing tourism and selling animals bred in a special 

breeding area (n=1); 

(ii) Funded by a group of conservation-minded investors, wildlife-viewing 

tourism and selling animals (n=1); 

(iii) Funded by owner, wildlife-viewing tourism and hunting tourism (n=1); 

(iv) Funded by wildlife-viewing tourism and selling animals (n=1); and 

(v) Funded by owner and wildlife-viewing tourism (n=1). 

Types of tourism activity 

Enterprises based on reintroductions identified in South Africa, including those not 

included in the interviews, tended to fit into one of the following categories: (i) hunting 

reserves; (ii) hunting and wildlife-viewing reserves; (iii) wildlife-viewing reserves; and 

(iv) wildlife conservancies. 

(i) Hunting reserves: The majority of hunting reserves in South Africa had bed 

and breakfast accommodation and catered to local tourists and hunters. 

Many practised a mixed, flexible land use, with both cattle and wildlife 

(Goodman et al. 2002). They were usually funded by hunting tourism and 

wildlife meat sales. A minority of hunting reserves had upmarket lodges and 

catered to international tourists. The reserves which catered to international 

tourists were more likely than those catering to local tourists to have large 

species such as the “Big Five” (buffalo, lion, rhinoceros, leopard and 

elephant), and did not have cattle. 

(ii) Hunting and wildlife-viewing reserves: Some hunting reserves catered to 

both hunting and wildlife-viewing tourists. They often had hunting tours 

during the hunting season and wildlife-viewing tours during the off-season. 

Accommodation ranged from basic to luxury lodges; some reserves had 

restaurants and shops. They were generally funded by tourism and wildlife 

meat sales, and catered to both local and international tourists. A limited 

number of government-run reserves in South Africa also allowed hunting 

during the hunting season. 
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(iii) Wildlife-viewing reserves: Reserves without hunting had wildlife-viewing 

tours, restaurants and accommodation. Many had luxury lodges, and catered 

to international and top-end tourists. Accommodation at some, particularly 

government-run reserves, was more basic and catered to local and budget 

international tourists. They were generally funded by tourism and live 

wildlife sales. 

(iv) Wildlife conservancies: Wildlife conservancies are areas legally owned and 

occupied by more than one landowner. They are formed by neighbouring 

reserves dropping barriers between them and agreeing to manage their 

properties as a single area (Bothma 2002). Wildlife conservancies usually 

had wildlife-viewing tours and luxury lodges. Like wildlife-viewing 

reserves, they were generally funded by tourism and live wildlife sales. 

A huge variety of tourism facilities and activities were provided (or planned) at the 

sample operators’ sites. The most common activities provided or planned were wildlife 

drives, closely followed by guided walks. The facilities most commonly provided were 

lodge accommodation and pools, followed by bush camps (Figure 3.10). 

Biological management 

Size and fencing 

The eight sites ranged in size from 2,900 to 239,556 ha. All sites were fenced to keep 

wildlife inside (in South Africa there is generally no need to fence to keep exotic 

species out) (Table 3.4). 

Table 3.4 Size and fencing of the sample operators’ sites in South Africa. 

Run by Size (ha) Fencing 
Private 14,000 Entirely surrounded 
Private 20,000 Entirely surrounded 
Private - Entirely surrounded 
Private - Entirely surrounded 
Private 2,900 Entirely surrounded 
Government 239,556 Entirely surrounded 
Government 96,000 Entirely surrounded 
Government 6,000 Entirely surrounded 
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Figure 3.10. Percent of sample operators’ sites in South Africa that had or planned to have certain tourist facilities or activities (n=8). 
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Habitat restoration and modification 

Some restoration of natural habitat had been conducted. Weed removal had been 

conducted at all the sites, and burning at almost three quarters of the sites. Clearing of 

bush encroachment had been conducted at more than one third of the sites (Figure 3.11). 

Some modification of natural habitat had also been conducted. More than half the sites 

provided water points, and half provided or planned to provide salt licks (Figure 3.12). 
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Figure 3.11. Percent of sample operators’ sites in South Africa that had used certain methods to 
restore habitat (n=8). 
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Figure 3.12. Percent of sample operators’ sites in South Africa that used or planned to use certain 
methods to modify natural habitat (n=8).  
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Monitoring 

More than half the sites monitored relative numbers of mammals by wildlife counts on 

foot, half the sites monitored relative numbers of mammals by wildlife counts in 

vehicles and half the sites monitored relative numbers of mammals by wildlife counts in 

helicopters. Half the sites also monitored health and relative numbers of the mammals 

through monitoring of the wildlife by rangers on game drives. More than a third of the 

sites monitored health and movements of valuable animals and predators through 

radiotracking. Monitoring of vegetation was conducted at seven sites, using a variety of 

methods (Figure 3.13).   
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Figure 3.13. Percent of sample operators’ sites in South Africa that used certain methods to 
monitor mammals or vegetation (n=8). 

Management 

Supplementary food was supplied to mammals at four sites. Supplementary food was 

mainly supplied to assist valuable animals during droughts or feed animals during lean 

times (Figure 3.14). 

Where animal populations became too large for the sites excess animals were removed, 

most commonly by selling them to other sites. Half the sites either removed animals or 

planned to remove animals through hunting or meat sales (Figure 3.15). 
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Figure 3.14. Percent of sample operators’ sites in South Africa that supplied supplementary food 
for certain reasons (n=8). 
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Figure 3.15. Percent of sample operators’ sites in South Africa that removed or planned to remove 
excess animals using certain methods (n=8). 
 

Organisations had reintroduced new animals to stop inbreeding (n=5), closed some 

dams during certain times (n=1), sprayed for ticks (n=3), and reintroduced oxpeckers to 

control ticks (n=3, but reintroduction unsuccessful at 1 site). 

Most organisations did not provide veterinary assistance unless animals were injured by 

humans (n=7), but some provided veterinary assistance to valuable animals that were 
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injured (n=1). Some said that in a drought they would catch selected animals, place 

them in a boma, and feed them (n=1). 

Tourism impact mitigation 

The sites also used a large variety of methods to attempt to minimise impacts of tourism 

on wildlife. More than a third allowed tourists to visit only as part of a tour. About a 

quarter of the sites provided tourists with a list of the rules of the property, a quarter 

banned off-road driving, a quarter allowed off-road driving but strictly controlled how it 

was done, and a quarter strictly controlled how spotlighting was done (Figure 3.16). 

3.5.2 Problems identified by organisations, researchers and government 

departments involved in tourism enterprises based on reintroductions of 

threatened native mammals in South Africa 

The following section lists the problems identified by the organisations involved in 

tourism enterprises based on reintroductions. Different organisations raised different 

issues, with few issues coming up repeatedly. (A lack of listing of a problem by a 

certain informant should not be interpreted as their necessarily feeling this issue is not a 

problem; they may have not thought of the particular problem when asked.) 

Problems identified by the three government-run organisations 

Biological management 

The following biological management problems were discussed by the three 

government-run organisations: 

(i) Escaping animals (2 informants): One informant said containment was a 

problem because their reserve has many large waterbodies and it is not 

possible to put electric fences across the waterbodies. Elephant, buffalo and 

giraffe have all left this reserve. Another informant said kudu and eland 

jumped fences in their reserve. The kudu were not a problem because they 

are common in the area, but the eland had to be chased back into the reserve. 
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Figure 3.16. Percent of sample operators’ sites in South Africa that used certain methods to minimise tourism impacts (n=8). 
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(ii) Exotic weeds (2 informants): One informant said their reserve needed R21 

million (about AUS$4.8 million) per year for the next ten years to 

successfully control Chromolaena. Another informant said their reserve had 

spent R10-20 million (about AUS$2.4-4.4 million) on weed removal. 

(iii) Problems with delinquent elephants (1 informant): One informant said that 

in the past only orphan elephants from culling programs were available for 

reintroduction. The orphan elephants were unable to learn normal elephant 

social behaviour from adult herd members and some became aggressive. In 

one reserve elephants killed many more rhinoceroses than was normal, and 

one aggressive elephant had to be shot. The organisation released ten adult 

elephants in 2000, which helped solve this problem. 

(iv) Diseases (1 informant): One informant said the blue wildebeest in their 

reserve had malignant cabarrhal fever, which caused conflict with the 

reserves’ neighbours (malignant cabarrhal fever can be transmitted to cattle). 

The reserve had also introduced disease-free buffalo, but the buffalo 

contracted corridor disease and had to be removed. In the past the reserve 

had sold kudu and eland, but then the kudu and eland contracted tuberculosis 

so they could no longer be sold (tuberculosis can also be transmitted to 

cattle). 

(v) Maintaining populations of some species below ecological capacity (1 

informant): One informant said that in the future they will have to cull 

elephants, because contraceptives are too expensive and it is difficult  to sell 

or give away excess elephants (elephants tend to pull down trees, and they 

require large ranges, so only a limited number of organisations are willing to 

reintroduce them). 

Tourism management 

The following tourism management problems were discussed by the government-run 

organisations: 

(i) Competition with other businesses (1 informant): One informant said it can 

be difficult to run a wildlife-based tourism operation because there is huge 

competition, especially at the high price end of the market. 
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(ii) Difficulties controlling tourists (1 informant): One informant said tourists 

sometimes ignore the rules of their reserve. In particular, tourists often feed 

the warthogs and monkeys.  

(iii) High vehicle densities (1 informant): One informant said the limit on vehicle 

density was not being enforced in their reserve and too many open drive 

vehicle permits had been issued. The high vehicle densities had negative 

impacts on elephants and decreased visitor satisfaction. 

Political and social environment 

The following problems with the political and social environment were discussed by the 

government-run organisations: 

(i) Restrictions on species arising out of the planned national policy on 

translocation (2 informants): Two informant raised concerns about a planned 

new national policy on translocation. This was only in a draft stage at the 

time of writing, but some of the key guidelines proposed in the draft include 

that translocations should occur only within the species’ natural distribution 

ranges (Higginbottom & King 2004). The informants said some parties wish 

to make the policy retrospective, so reserves with extralimital species 

(species not originally found in an area) will be forced to remove them. One 

informant said the policy may have a negative impact on conservation. If 

animals are removed from everywhere but one small area and a disease or 

natural disaster occurs in that area species may become extinct. The animals 

in reserves outside their original range provide a back-up in case a disease or 

drought kills all animals in the species’ original range. The other informant 

said the policy may have negative economic effects on reserves because 

some tourists or hunters might not come to a reserve if they do not have 

certain species.  

(ii) Lack of support (1 informant): One informant said their organisation was 

heavily criticised for their reintroductions, and a number of influential 

people were against the commercialisation of the reserve. 

(iii) Problems with speeding on corridor road (1 informant): One informant said 

that a road running through their reserve had recently been tarred and people 
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now speed on the road and kill animals. The informant said there has been an 

eight-fold increase in mortality of animals since the road was tarred. 

(iv) The influence of AIDS (1 informant): One informant said the loss of skilled 

people through AIDS demoralises staff and severely affects operational 

efficiency in their reserve. Eleven people from one area had died from 

AIDS, out of a total staff of 14. 

Problems identified by the five privately-run organisations 

Biological management 

The following biological management problems were discussed by the five privately-

run organisations: 

(i) Escaping animals (5 informants): Informants from all five privately-run 

organisations said they had problems with escaping animals. One informant 

said when they first reintroduced elephants a couple escaped and had to be 

recaptured. Another informant said a herd of elephants escaped after an old 

matriarch pulled down the fence. They had to drug the elephants and 

transport them back to the reserve, and were ordered to put the matriarch 

down. Another informant said a leopard left their reserve and killed a 

neighbour’s ostriches. The neighbour shot the leopard. Some cheetah also 

escaped from their reserve. It is not known for sure what happened to the 

cheetah, but it is likely they were shot. Another informant said some 

rhinoceroses escaped shortly after release. One rhinoceros destroyed 18 of 

their neighbours’ fences. The informant said the main problem was that the 

transport and delivery had been poorly done, and they have not had any 

more problems since the rhinoceroses settled down. In another case two 

hippopotamuses escaped when a fence was being repaired. One 

hippopotamus came back but the other had to be shot. Another informant 

said hippopotamuses left their reserve during a big drought. A big dam was 

built before more hippopotamus were reintroduced, which solved the 

problem. In another case two giraffe escaped onto a neighbour’s property, 

and had to be herded back into the premises. 

(ii) Exotic weeds (3 informants): One informant said they have so far spent R1.5 

million (about AUS$340,000) on controlling Chromolaena, which is just one 
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of many species they control. Another informant said exotic weeds are the 

biggest issue they face. Another informant said it is impossible for them to 

control prickly pear, because the only method for controlling it is to use 

arsenic-based poisons. 

(iii) Maintaining populations of some species below ecological capacity (3 

informants): Two informants with elephant populations said they have 

problems maintaining the populations below ecological capacity. They said 

culling of elephants is not an option for private reserves because many 

people are against it, and the current contraceptives for elephants require two 

shots to be administered so they are not suitable for controlling large 

populations of elephants. Another informant said they find it difficult to 

maintain lion populations below ecological capacity. The informant said 

they will not sell lions on ethical grounds; lions that are sold may end up in 

canned lion hunting (canned lion hunting involves shooting animals in cages, 

fenced enclosures, at feeding stations, tied to a stake or drugged). 

(iv) Problems with delinquent elephants (1 informant): One informant said they 

were forced to put down some aggressive elephants when they reintroduced 

orphan elephants. Subsequently they solved the problem by reintroducing 

older elephants. 

(v) Diseases (1 informant): One informant predicted that the spread of 

contagious diseases will become a greater problem in the future. Their 

organisation had pioneered methods for creating a population of disease-free 

buffalo, but the process cost a huge amount and took a great deal of time. 

They bought the buffalo, held them for 12 to 18 months, ran five tests on 

each of them, and culled any that had tuberculosis.  

(vi) Drought (1 informant): One informant said the biggest problem they had 

faced was a drought. At the time of the drought they did not have a veld 

manager and they lost a lot of animals. The informant also said they have 

problems with water supplementation, because the local council does not 

want to give the reserve water because it is not an agricultural farm. 

Supplementary food can also be very expensive, especially in dry times. 

(vii) Inbreeding (1 informant): On informant said red hartebeest in their reserve 

had deformed horns because of inbreeding.  
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Tourism management 

The following tourism management problems were discussed by the privately-run 

organisations: 

(i) Difficulties controlling tourists (1 informant): One informant said that 

minimising impacts of tourists on the environment was an ongoing problem. 

The informant said they have signs instructing tourists to stay on the roads 

and they explain to the tourists why it is necessary, but people with four 

wheel drives still often leave the roads. 

(ii) Difficulties satisfying tourists (1 informant): One informant said a lot of their 

guests comment that it is difficult to see animals in the bush. (This appears to 

be due to the high density of shrubs and the impression foreign visitors have 

of South Africa being generally grassy plains.) 

(iii) Difficulties with staff (1 informant): One informant said their organisation 

employs a large staff and it takes time and effort to keep their staff happy. 

Political and social environment 

The following problems with the political and social environment were discussed by the 

privately-run organisations: 

(i) Difficulties obtaining licences (5 informants): Informants from all five 

privately-run organisations said they had problems obtaining licences. One 

informant said obtaining licences can be difficult because different provinces 

have different rules. In particular, obtaining import and export permits for 

moving animals between provinces is difficult. The informant said the 

province where the animal is held is often not willing to issue an export 

permit until an import permit has been obtained from the province to which 

the animal is being moved, but the province to which the animal is being 

moved will not issue an import permit until an export permit has been 

obtained. Another informant said the qualifications required to be a tour 

guide differ between provinces, so if a tour guide moves to a different 

province they must redo their qualification. Another informant said that lack 

of flexibility in capture permits is a problem. The informant said it is not 

unusual for an operator capturing animals to discover they have more 

animals than expected and want to capture more than planned. To do this 
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legally they require a new permit. This is a problem for operators who are 

already in the process of capturing animals; often they will have a helicopter 

or truck available for only a short time. It is also an animal welfare issue; 

animals already caught are often kept in enclosures and trucks while a new 

permit is obtained. Two informants said the length of time taken to issue 

licences was a problem. One informant said it can take three to nine months 

to obtain firearms licences. Another informant said it used to take such a 

long time to obtain permits that many people moved animals illegally, but 

the system has improved dramatically now so there are few problems 

obtaining licences.  

(ii) Restrictions on species arising out of the planned national policy on 

translocation (2 informants): Two informants said the planned new national 

policy on translocation could put many hunting reserves out of business.  

(iii) Cost of rates (1 informant): One informant said rates have recently increased 

in KwaZulu-Natal Province, and reserves are now taxed on the value of the 

land, whereas previously only properties in city areas were taxed. 

3.5.3 Problems identified by researchers and government departments who have 

conducted research on or assisted tourism enterprises based on reintroductions of 

threatened native mammals in South Africa 

The following section lists problems facing tourism enterprises based on reintroductions 

identified by two researchers and seven staff from government departments who have 

conducted research on or assisted these enterprises. (A lack of listing of a problem by a 

certain informant should not be interpreted as their necessarily feeling this issue is not a 

problem; they may have not thought of the particular problem when asked.) 

Biological management 

The following biological management problems were discussed by the two researchers 

and seven staff from government departments: 

(i) Problems with mixing species (4 informants): Four informants said mixing 

of species can cause problems for conservation. In particular, the informants 

were concerned about hybridisation of similar species. Two informants also 

said that reintroduction of species to areas where they were not originally 
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found affects other species and vegetation. For example, if nyala are 

reintroduced into areas with bushbuck they will outcompete the bushbuck. 

However, one informant said that people often do not have the luxury of 

worrying about genetic issues if they wish to save species. Another 

informant said that being moved to other places saved both the black and 

white rhinoceros, but releasing animals outside of their range is no longer 

necessary. There are now a large number of private game ranches so there is 

plenty of land under conservation. The informant also said releasing within 

the animals’ previous range is more sustainable and cost-effective than 

releasing outside of that range. 

(ii) Wildlife management issues (4 informants): Four informants said many 

farmers, training institutions and consultants have an agricultural outlook, so 

they try to manage reserves like cattle farms. Two informants gave the 

example that if too many waterpoints are created water-dependent species 

will outcompete water-independent species. The area can become 

homogenised because there are no areas without herbivores. Another 

informant said reserves often try to use the size of the animals or agricultural 

stocking rates to determine stocking rates for reserves, but these methods are 

not appropriate because wildlife tend to be more specific grazers than stock. 

One informant said a lot of farmers do not burn the land, or burn in big 

blocks once a year, which is not appropriate. One informant also gave an 

example of a reserve that did not consider the sex ratio of the animals they 

reintroduced; the animals were not breeding because there were very few 

females. 

(iii) Problems with focussing on large species (3 informants): Three informants 

said the conservation outcomes of reintroductions are decreased by the focus 

on reintroducing large species. South Africa also has a lot of small 

endangered species, which are ignored by tourists and reserves. Two 

informants said South Africa is marketed as the place to see the “Big Five” 

(buffalo, lion, rhinoceros, leopard and elephant). The informants identified a 

need to interest people in smaller animals, in order to conserve small 

endangered species. One informant also said the focus on the “Big Five” 

puts pressure on guides and minimises repeat business for reserves. Tourists 
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who see all the Big Five often don’t return, because they have seen 

everything they wanted to see in South Africa. Tourists who do not see all 

the Big Five are dissatisfied and may also not return. 

(iv) Diseases (2 informants): Two informants said one of the major problems 

with reserves is the spread of parasites and diseases, such as tuberculosis. 

(v) Attitudes to wildlife (2 informants): Two informants said there are 

misconceptions about the role and impact of predators. Some owners of 

wildlife reserves kill predators such as brown and spotted hyaenas, serval, 

caracal, wild dog, cheetah and black-backed jackal. Some owners use poison 

baits and kill non-target species such as vultures. The informants said there 

is a need for more wildlife education to change people’s attitudes to 

carnivores. 

(vi) Issues with small reserves (2 informants): Two informants said it is 

inappropriate to have lots of small farms with fences around them, because 

the animals cannot move or migrate. The informants suggested people drop 

fences between reserves to create large conservancies. 

(vii) Exotic weeds (1 informant): One informant said it costs landholders around 

R1,000 per hectare to clear exotic weeds (about AUS$230 per hectare).  

(viii) Maintaining populations of some species below ecological capacity (1 

informant): One informant said maintaining populations of elephants below 

ecological capacity is difficult.  

(ix) Problems with tourism driving reintroductions (1 informant): One informant 

said problems can arise when tourism drives reintroductions in a way that 

ignores conservation principles. In particular, the informant identified 

problems with reintroductions to areas where animals did not previously 

occur and with non-viable founder numbers. 

Tourism management 

The following tourism management problems were discussed by the researchers and 

staff from government organisations: 

(i) Cost of setting up a reserve (4 informants): Two informants said one of the 

biggest issues for people setting up a reserve is the cost of the land, fencing 
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and wildlife. It is important to buy a reserve with a high surface area to 

circumference ratio because fencing is one of the biggest costs. Roads 

running through reserves can also be a problem because both sides of the 

road must be fenced. One informant said that people changing from farming 

to a reserve spend a lot of money removing fences, scrap metal and cattle 

dips, and they have to deal with bush encroachment, which is very 

expensive. Another informant said some farms changing into reserves have 

people on them who have been there for generations. Alternative 

accommodation needs to be provided for these people before a reserve can 

be set up and dangerous wildlife released. Another informant said it takes 

some years for the population of wildlife to build up enough to offtake 

animals sustainably. This can be a problem for reserves partly or wholly 

funded by hunting. Large animals such as buffalo take a particularly long 

time. 

(ii) Difficulties with tourism (3 informants): Three informants said the industry 

in South Africa lacks some tourism management skills at the moment, and 

interpretation is very poorly done. 

(iii) Attracting a variety of cultural groups (2 informants): Two informants said 

most tourists who visit reserves are middle- or upper-class white people. It is 

difficult to attract other cultural groups; some other cultural groups did not 

have a tradition in the past of visiting parks and reserves, and many people 

think tourism is something only white foreigners do. 

(iv) Competition with other businesses (1 informant): One informant said 

competition with other enterprises that operate wildlife viewing tourism can 

be a problem, as there are a lot of reserves and a limited number of tourists. 

Reserves need to be able to give tourists what they want and also need to be 

able to market themselves successfully. 

(v) Impacts of tourists on wildlife (1 informant): One informant said there is a 

danger of tourism modifying wildlife behaviour. In some reserves, for 

example, predators have adapted to hunting in vehicle headlights. The 

informant also said some guides provoke elephants and rhinoceroses to 

charge, although this problem is decreasing as tourists become more 

discerning and disapprove of such behaviour. However, the informant said 
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tourism does not have major impacts because it is usually low density; any 

impact is small in relation to the benefits. 

Political and social environment 

The following problems with the political and social environment were discussed by the 

researchers and staff from the government-run organisations: 

(i) Marketing of wildlife products (3 informants): It was predicted that tourism 

will eventually become saturated, and live sales of wildlife will eventually 

reach a plateau. Harvesting of wildlife meat was suggested as a good 

alternative to tourism and live sales, but marketing of wildlife products is 

difficult. Two informants said more effective strategic promotion of wildlife 

meat (e.g. as a healthy alternative to other meat) is required. One informant 

said that exporting wildlife meat is very difficult. The regulations are very 

strict, especially in countries in the European Union, and most reserves 

cannot meet the requirements. 

(ii) Land claims (2 informants): Two informants said a lot of properties have 

land claims on them, which makes it difficult to turn them into reserves. 

(iii) The influence of AIDS (1 informant): One informant said the loss of 

productivity from AIDS is a major problem for all reserves and farmers. 

3.6 Discussion 

Tourism enterprises based on reintroductions of threatened native mammals in Australia 

and South Africa take a number of forms. In South Africa, hunting, meat sales and live 

animal sales all contribute to funding the enterprises, whereas in Australia many 

enterprises are not-for-profit organisations funded by donations. This reflects 

differences in the maturity of the tourism industry based on reintroductions in the two 

countries; the South African wildlife industry’s long history means it has developed 

significantly more diversified ways of earning income than the Australian industry. It 

also reflects differences in attitudes towards wildlife and the types of wildlife in the two 

countries. Commercial sport hunting in Australia is restricted to exotic species, and it 

does not seem politically feasible that this will be expanded to native species in the near 

future. Australia also has relatively few large native mammal species, so there are fewer 

opportunities for commercial meat production (Higginbottom & King 2004). 
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Differences in wildlife legislation between the two countries make earning money 

through live animal sales more difficult in Australia than South Africa (see Chapter 4). 

In South Africa, almost all enterprises provide some form of accommodation, with 

many enterprises having luxury accommodation catering to top-end tourists. In 

Australia, accommodation tends to be basic and many enterprises do not provide it at 

all. This again reflects differences in the maturity of the tourism industry based on 

reintroductions in the two countries. South Africa has many more tourism enterprises 

based on reintroductions than Australia, which forces enterprises to offer specialised 

facilities to compete with each other. South Africa’s long history of providing tourism 

experiences based on reintroductions also means South African enterprises are better 

known and have a higher reputation than Australian enterprises, so there is a higher 

demand for exclusive facilities. In the future, if more tourism enterprises based on 

reintroductions in Australia are developed, enterprises may need to diversify in order to 

compete. One way they could diversify is by providing different types of 

accommodation, so some enterprises provide luxury accommodation and cater to top-

end tourists, some provide mid-range accommodation, and some provide basic 

accommodation and cater to the budget and backpacker market. 

A number of problems were identified by organisations involved in tourism enterprises 

based on reintroductions in Australia and South Africa (summarised in Table 3.5). In 

Australia the problems identified by government-run organisations tended to differ 

significantly to those identified by privately-run organisations. This reflects differences 

in both the problems they face (such as the need for privately-run organisations to 

obtain licences) and also in their priorities. Financial sustainability is a major priority 

for privately-run organisations, but is of less concern to government-run organisations. 

Hence, the problems identified by privately-run organisations were all related to 

financial or tourism sustainability, whereas the government-run organisations also 

identified conservation-related problems (such as death of reintroduced animals and 

difficulties conducting research and monitoring). In South Africa the problems 

identified by the two types of organisations were more similar. This may be because 

there is more pressure on government-run organisations in South Africa to fund 

themselves than on government-run organisations in Australia, and also because the 

South African wildlife industry’s greater maturity and more diversified ways of earning 
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income means privately-run organisations have more time to focus on conservation-

related issues. 

Table 3.5. Problems identified by government- and privately-run organisations 
involved in tourism enterprises based on reintroduced threatened native mammals 
in Australia and South Africa (problems in red were identified by both Australian and 
South African organisations, problems in blue were identified by both government-run 
and privately run organisations). 

 Government-run organisations Privately-run organisations 

Australia Death of reintroduced mammals 
Difficulties conducting research and 
monitoring  
Difficulties making money from 
tourism  
Insufficient staff time  
Difficulties satisfying tourists 
Funding is too short-term  

Difficulties with tourism 
Difficulties getting financial support 
Difficulties accessing threatened 
species 
Lack of support 
Difficulties obtaining licences 

South 
Africa 

Problems with delinquent elephants  
Escaping animals  
Diseases 
Exotic weeds 
Maintaining populations of some 
species below ecological capacity 
Competition with other businesses 
Difficulties controlling tourists 
High vehicle densities 
Lack of support  
Restrictions on species arising out of 
the planned national policy on 
translocation  
Problems with speeding on corridor 
road 
The influence of AIDS 
 

Problems with delinquent elephants  
Escaping animals  
Diseases 
Exotic weeds 
Maintaining populations of some 
species below ecological capacity 
Drought  
Inbreeding 
Difficulties controlling tourists 
Difficulties satisfying tourists 
Difficulties with staff 
Restrictions on species arising out of 
the planned national policy on 
translocation  
Costs of rates 
Difficulties obtaining licences 
 
 

 

The problems identified by Australian organisations and South African organisations 

differed significantly. South African organisations identified a much more detailed list 

of conservation-related problems than Australian organisations, which again reflects the 

South African wildlife industry’s longer history. In the time since the South African 

wildlife industry began, more conservation-related problems have been revealed, 

organisations have had more time to focus on conservation-related issues, and 

researchers and government organisations have had more time to identify conservation-

related issues. Privately-run organisations in both countries identified difficulties 
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obtaining licences, and organisations in both countries identified problems with lack of 

support and difficulties satisfying tourists. 

The following discussion looks at the key problems identified and discusses potential 

solutions. It focuses on drawing out lessons that Australia can learn from the extensive 

South African experience. 

3.6.1 Biological management 

Mortality of reintroduced mammals was not identified as a problem in South Africa, 

where the survival rate of reintroduced animals was quoted as being over 95% (P. 

Novellie, pers. comm.). There have been many reintroductions in South Africa since the 

wildlife industry began, so they have significant expertise in capture and translocation 

of animals. In the early stages of the wildlife industry in South Africa, mortality of 

reintroduced animals was a problem and many animals died from stress-related capture 

problems, as currently occurs in Australia. Hence, as the number of tourism enterprises 

based on reintroductions in Australia increases, mortality of reintroduced mammals 

should become less of a problem, if a concerted effort is put into improving techniques. 

In the meantime, the chances of reintroductions being successful may be increased by 

following the recommendations developed in Chapter 2 by assessing experiences of 

people who have previously reintroduced threatened species. For some Australian 

species, it may also be useful to test some of the techniques used for South African 

species (Higginbottom & King 2004). 

Monitoring was conducted at just over half the sites in Australia; some groups lacked 

the resources to conduct monitoring and other groups said they would prefer to avoid 

disturbing the mammals. On the other hand, all the enterprises in South Africa 

conducted routine monitoring. However, it has been argued that some South African 

enterprises lack the expertise to monitor effectively (Higginbottom & King 2004). 

Monitoring reintroductions can help prevent subsequent failed reintroductions of the 

species. Monitoring allows managers to evaluate whether the techniques used for the 

reintroduction were successful and cost-effective (Kleiman 1989; Copley 1994). 

Monitoring also ensures that a management technique is appropriate for a population at 

a particular time, and allows managers to use an adaptive management approach. In 

South Africa, many government-run organisations and some privately-run organisations 

use volunteers to assist with their monitoring. Some privately-run organisations in 

Australia also use volunteers. This may help with difficulties due to lack of resources. 
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To assist with the lack of monitoring expertise, government bodies or universities in 

both countries could provide information to enterprises on how to monitor wildlife 

effectively. 

To solve wildlife management issues, organisations in both Australia and South Africa 

that find it difficult to manage their area can employ staff or consultants with 

knowledge of wildlife management areas. In particular, organisations may wish to 

employ consultants at critical times, such as when they are writing management plans 

(Higginbottom & King 2004). This may help with some problems, such as loss of 

animals during droughts. Organisations must be prepared to spend large amounts of 

money on other problems, such as exotic weeds, for which there are no simple 

solutions. 

Reintroducing new animals can allow avoidance of inbreeding. One researcher said 

inbreeding is not generally a major problem in South Africa because animals are sold so 

often that genetic material is constantly moving around. In Australia tourism enterprises 

may need to swap animals amongst themselves and captive breeding facilities to avoid 

inbreeding. In the future, if more enterprises begin and trade in wildlife becomes more 

popular, this may not be necessary. 

In South Africa, further research is needed into contraceptives for mammals such as 

elephants. Nowadays, most reserves no longer have problems with delinquent elephants 

because they reintroduce adult elephants as well as young elephants. Many 

organisations habituate animals to their property before releasing them by holding them 

in small enclosures. This may help minimise problems with escaping animals.  

Dropping fences between adjacent wildlife reserves will help solve issues identified 

with small reserves and enhance wildlife reserves’ contribution to conservation (James 

& Goodman 2001). Dropping fences may also help maximise tourist satisfaction. 

Wildlife-viewing experiences on large reserves are more satisfying for tourists than 

experiences on small reserves. Ezemvelo KZN Wildlife encourages organisations to 

form conservancies by giving conservancies a 25% discount on animals purchased from 

the government. Currently, Australia does not have a lot of small, neighbouring 

reserves. If more reserves are developed in the future Australia might also consider 

incentives to encourage people to join conservancies.  

To try to move away from the focus on the “Big Five” in South African marketing, 

groups in South Africa may need to work on the image of South Africa. One informant 
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suggested that large species could be used to attract tourists to reserves and then once 

they arrive smaller species could be shown to them. Tourists in South Africa have often 

not heard of the smaller endangered species, while tourists in Australia have often not 

heard of ANY of the endangered species. In both countries there is an opportunity to 

market wildlife-viewing of these species more aggressively, so a greater variety of 

species might be conserved through tourism.  

3.6.2 Tourism management 

To address the problem of excessive competition in Australia, tourism enterprises based 

on reintroductions need to diversify. As discussed previously, one way they could do 

this is by providing different types of accommodation. For example, some enterprises 

could consider development of high end, luxury accommodation, similar to that offered 

in South Africa. This type of tourism is not currently offered by reserves in Australia. 

This would need to be linked with provision of a high quality wildlife viewing 

experience, and would require considerable investment. Other enterprises could provide 

mid-range accommodation, and others could provide more basic accommodation and 

cater to the budget and backpacker market. 

Wildlife meat production can help to provide alternative or additional income for 

reserves in both Australia and South Africa (Bothma 2003). As previously discussed, 

the lack of large native mammal species in Australia limits the use of wildlife meat 

production as an alternative income for reserves, but there may be potential for some 

reserves to harvest kangaroo species. Researchers in South Africa identified difficulties 

in marketing wildlife meat as a serious problem. This is also likely to be a problem for 

Australian reserves. Hence, considerable marketing of the benefits of wildlife meat is 

needed in both countries.  

Another option for providing alternative or additional income for reserves is wildlife 

breeding for live sales. Even if the number of new reserves in Australia and South 

Africa reaches saturation point, there is always likely to be some demand for live sales 

of wildlife, due to the loss of wildlife through drought and other disasters (Standard 

Bank 2003, cited in Bothma 2003). As previously mentioned, the live sale of wildlife in 

Australia is currently constrained by legislation, but Chapter 4 gives recommendations 

for solving this problem. 
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To deal with difficulties satisfying tourists, it is important to manage tourist 

expectations. Organisations should never promise anything that is not deliverable. 

Managers can also maximise tourist satisfaction by managing their site, tourists and 

animals to increase the likelihood of viewing mammals. Chapter 5 presents some field 

research looking at how to do this. 

To solve problems of limited staff time in government-run organisations in Australia, 

tourism needs to become a higher priority amongst staff of government organisations. 

To increase the importance of tourism in the eyes of government organisations, there is 

a general need for cultural change. This cultural change will be a long process. To start 

the process, staff of government organisations could be educated about the benefits of 

tourism to conservation (such as the opportunity to educate the general public about 

conservation). Universities teaching natural resource management and environmental 

science degrees could also help by teaching students about tourism and commercial use 

of wildlife, so future staff of government organisations may have a more positive 

attitude towards tourism. 

Organisations with limited experience in tourism should consider employing staff or 

consultants to assist with tourism issues such as marketing. Tourism KwaZulu-Natal is 

working to educate tourism students and tourism teachers, and promoting tourism 

developments. They have produced “how to” booklets in English and Zulu to help 

people develop tourism. Initiatives like these can help to increase the skills in the 

industry.  

To solve problems with controlling tourists, educating tourists about the reasons behind 

rules and the damage that feeding wildlife or driving off-road can do may help. 

However, two informants in this study said education was not successful. Some 

organisations in South Africa and Australia control tourists by insisting they view 

wildlife on organised tours. This may be one possibility if impacts from tourists who do 

the wrong thing become excessive. 

Where high densities of traffic are a significant problem, entrance fees for international 

visitors could be raised or fees for open drive permits could be raised to decrease traffic. 

(It would be best not to charge high fees to local visitors, since that would increase the 

difficulty of attracting tourists other than middle- or upper-class white people.) 

To help address the problems of limited finances for setting up reserves and funding 

reintroductions, Australia has recently introduced tax concessions for landholders who 
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enter into certain types of conservation covenants (Environment Australia 2004). 

However, these covenants focus on protection of vegetation, so it may not be possible 

for enterprises based on reintroductions of threatened native mammals to enter into 

them (J. Rice, pers. comm.). In KwaZulu-Natal Province, a new law allows private 

reserves to avoid rates by being proclaimed as nature reserves through the conservation 

agency. Federal and State or Provincial governments in both countries could introduce 

specific covenants for landholders who wish to conserve native wildlife, which allow 

them to obtain tax concessions or rate rebates.  

Both South African and Australian reserves need to be fenced, though for different 

reasons (to keep predators and valuable animals INSIDE the reserve in South Africa, to 

keep predators OUTSIDE the reserve in Australia). Therefore it is important to consider 

the shape of the property. A reserve with low surface area to circumference will be 

expensive to set up. Organisations also need to consider any land claims on their 

property before developing it. 

To help with the difficulty in attracting tourists other than middle- or upper-class white 

people in South Africa, the government-run Tourism KwaZulu-Natal in KwaZulu-Natal 

Province is encouraging other cultural groups to take short holidays by running “short 

break” advertisements on television. They also run tourism road shows to educate 

people about tourism and to change the image of tourism as something only white 

foreigners are involved in. Other provinces could consider similar initiatives to 

encourage people to become involved in tourism. 

To deal with concerns that tourism modifies wildlife behaviour, managers can design 

tours to minimise impacts of tourism on wildlife. Chapter 6 looks at methods for 

minimising impacts of tourism on wildlife.  

Unfortunately, some tourism problems have no easy solutions. Uncertainty due to 

disasters is a major problem for all tourism enterprises. Keeping staff happy can also be 

a problem for tourism enterprises. In South Africa, AIDS is a major problem affecting 

most businesses that is beyond the scope of this report. 

3.6.3 Political and social environment 

To ensure privately-run organisations gain support from government departments again 

requires a need for cultural change within government organisations. In South Africa, 

there is a now widespread recognition among government conservation staff that 
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privately-run organisations make an important contribution to conservation 

(Higginbottom & King 2004). This reflects South Africa’s long history of tourism 

enterprises based on reintroductions, and is an encouraging sign that, with time, 

Australian government organisations will also recognise the part that privately-run 

tourism enterprises based on reintroductions have to play in conservation. As for 

making tourism a higher priority for government organisations, this cultural change 

could be started by educating staff and university students about the benefits of tourism 

to conservation. Education could also help with the lack of support some government-

run organisations face from the general public towards commercialisation of 

government-run reserves. People could be educated about the necessity of 

commercialisation, and the alternatives uses the area could be put to if the reserve is not 

commercialised (e.g. the government might decide to use the land for mining).   

To simplify the licensing process it is vital to have supportive legislation. Chapter 4 

looks at the current legislation and permitting systems applying to enterprises in 

Australia and in KwaZulu-Natal Province in South Africa, and gives recommendations 

for improving the systems. 

Government organisations in Australia could assist privately-run organisations to access 

endangered species. In the past, when tourism enterprises based on reintroductions were 

first starting up in KwaZulu-Natal, managers of government-run conservation areas 

made excess wildlife available free of charge to landowners who had an appropriate 

means of transporting animals to their farms. As wildlife utilisation expanded, the 

government-run areas provided subsidised wildlife sales and a free service to give 

wildlife management advice to landowners. These measures were in part responsible for 

the growth in wildlife reserves in the province (Goodman et al. 2002). Tourism based 

on reintroductions is now firmly established in South Africa and these measures are no 

longer necessary. Government-run conservation areas are able to charge large amounts 

for wildlife at auctions. Government-run conservation areas in Australia could follow 

KwaZulu-Natal’s lead and make endangered species available free of charge or heavily 

subsidised. They could also set up an information service to provide free wildlife 

management advice. By encouraging private landholders to become involved in 

reintroductions, the government might be able to cut back on the number of 

reintroductions they do themselves. This could help to solve their problems with limited 

and short-term funding. 
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In the future, when tourism enterprises based on reintroductions are more firmly 

established, government-run organisations could again follow South Africa’s lead and 

run wildlife auctions. Wildlife auctions would also help with limited funding problems 

faced by government-run organisations. In South Africa in 2002 and 2003 a total of 

39,589 animals were sold at wildlife auctions with a total turnover of R206,496,875 

(about AUS$45,000,000) (Bothma 2003). There may be animal welfare issues with live 

wildlife auctions (Higginbottom & King 2004), but catalogue auctions are also held in 

South Africa, in which the wildlife are sold before they are caught. These catalogue 

auctions may be more acceptable in Australia. Alternatively, government-run 

organisations could sell animals individually. 

In South Africa, accessing threatened species is also easier because of the existence of 

game breeders and game capture companies. Game breeders specialise in breeding 

wildlife for sale. They tend to concentrate on rare, valuable species. Game capture 

companies capture and transport wildlife and assist with reintroductions. They also 

attend auctions and purchase wildlife for their clients. Many reserves in South Africa 

source all their wildlife through game capture companies. These services are available 

in South Africa because wildlife is extremely valuable. Services like these may also be 

useful in Australia in the future, if the wildlife industry becomes large enough to 

support them. 

Government- and privately-run organisations in South Africa were concerned about the 

planned new national policy on translocation. Until a draft is available, it is difficult to 

predict the effects the policy will have on conservation and tourism enterprises based on 

reintroductions. However, if the ban on extralimital species does have a negative impact 

on enterprises, it may be possible to soften the effect. One suggestion was that reserves 

prioritise the importance of extralimital species to tourism and prioritise their 

invasiveness. Species least important to tourism and most invasive could be removed. 

Species of high importance to tourism (such as the giraffe) could be kept. A special 

permit could be introduced for extralimital species that requires them to be kept below a 

certain density.  

A program of incentives and disincentives could also be used to encourage 

organisations in South Africa to avoid extralimital species (James & Goodman 2001). 

The University of Pretoria is developing a benchmarking system for wildlife reserves. 

Such systems can encourage organisations to consider conservation principles and avoid 
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extralimital species. Organisations can use the benchmarking system to attract tourists 

who are concerned about conservation. It may be easier to solve the problem of 

extralimital species through incentives or benchmarking systems than by banning 

extralimital species through law. Incentives and benchmarking systems could also be 

used in South Africa to change people’s attitudes to predators. This will help solve 

concerns raised by researchers and informants from government departments over 

mixing species and reintroducing them outside of their previous range, misconceptions 

about the role and impact or predators, and concerns about tourism driving 

reintroductions in a way that ignores conservation principles.  

Speed humps and underpasses for animals can be built on roads to stop speeding and 

give animals an alternative route to cross the road.  

3.7 Conclusions and recommendations 

Tourism enterprises based on reintroductions in South Africa obtain funding through a 

combination of hunting, meat sales and live animal sales, whereas in Australia many 

enterprises are not-for-profit organisations funded by donations. In South Africa, almost 

all enterprises provide some form of accommodation, with many enterprises having 

luxury accommodation catering to top-end tourists. In Australia, accommodation tends 

to be basic and many enterprises do not provide it at all.   

Tourism enterprises based on reintroductions of threatened native mammals in Australia 

and South Africa contribute significantly to conservation. A great variety of mammals 

has been reintroduced to sites with tourism and some habitat restoration has been 

conducted at all sites. In Australia, predator-proof fences have been built at most sites 

and some form of predator control has been conducted at all sites. Most sites in 

Australia donate excess animals to other reintroduction sites, while in South Africa most 

sites sell excess animals, further contributing to the conservation of threatened 

mammals. The contribution of the organisations to conservation emphasises the need to 

facilitate tourism enterprises based on reintroductions and help them to deal with the 

problems they have identified in achieving financial sustainability and sustainable 

mammal populations. Suggested solutions are summarised in Tables 3.6-3.8. 
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Table 3.6. Problems faced by enterprises in Australia and South Africa in 
achieving financial sustainability and sustainable mammal populations, and some 
ways enterprises may be able to deal with the problems. 

Problem Solution 
BIOLOGICAL MANAGEMENT 
Mortality of reintroduced mammals Review experiences of people who have 

previously reintroduced mammals and 
other species 

Difficulties conducting research and 
monitoring 

Use volunteers to assist with monitoring 

Delinquent elephants, escaping animals, 
diseases, exotic weeds, maintaining 
populations of species below ecological 
capacity, drought, inbreeding 

Employ staff or consultants with 
knowledge of wildlife management, 
regularly reintroduce new animals to help 
with inbreeding, habituate animals before 
release by holding in small enclosures 

Issues with small reserves Drop fences between adjacent wildlife 
reserves 

TOURISM MANAGEMENT 
Difficulties obtaining funding, difficulties 
making money from tourism, competition

Diversify tourism experiences (e.g. some 
enterprises with luxury accommodation, 
some with mid-range accommodation, 
some with basic accommodation), move 
into meat sales and live animal sales 

Difficulties satisfying tourists Manage tourist expectations and never 
promise anything that might not be 
deliverable 

Difficulties with marketing Employ staff or consultants to assist with 
tourism issues such as marketing 

Difficulties controlling tourists Educate tourists about reasons behind any 
rules or allow tourists to view wildlife 
only on guided tours 

High vehicle densities Charge higher entrance fees for 
international visitors or charge higher 
fees for open drive permits 

Costs of setting up reserves Avoid reserves with low surface area to 
circumference 

Impacts of tourists on wildlife Design tours to minimise impacts of 
tourism on wildlife 

POLITICAL AND SOCIAL ENVIRONMENT 
Speeding Build speed humps and underpasses on 

roads 
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Table 3.7. Problems faced by enterprises in Australia in achieving financial 
sustainability and sustainable mammal populations, and some ways Australian 
government bodies may be able to facilitate the development of tourism enterprises 
based on reintroductions. 

Problem Solution 
BIOLOGICAL MANAGEMENT 
Difficulties conducting research and 
monitoring 

Provide information on how to monitor 
wildlife and vegetation effectively 

TOURISM MANAGEMENT 
Marketing of wildlife products Aggressively market the benefits of 

wildlife meat 
Insufficient staff time Change the culture of government 

organisations to make tourism a higher 
priority 

Costs of setting up reserves Introduce conservation covenants for 
landholders who wish to conserve native 
wildlife, which allow them to obtain tax 
concessions or rate rebates 

POLITICAL AND SOCIAL ENVIRONMENT 
Lack of support Change the culture of government 

organisations so they are more supportive 
of privately-run organisations 
contributing to conservation 

Accessing threatened species Make endangered species available free 
of charge or heavily subsidised, then later 
start running wildlife auctions or 
conducting individual sales 
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Table 3.8. Problems faced by enterprises in South Africa in achieving financial 
sustainability and sustainable mammal populations, and some ways South African 
government bodies may be able to facilitate the development of tourism enterprises 
based on reintroductions. 

Problem Solution 
BIOLOGICAL MANAGEMENT 
Difficulties conducting research and 
monitoring 

Provide information on how to monitor 
wildlife and vegetation effectively 

Issues with small reserves Provide incentives to enterprises to form 
wildlife conservancies 

Problems with focussing on large species Aggressively market wildlife viewing of 
smaller endangered species, change the 
image of South Africa as a place to see 
the “Big Five” 

TOURISM MANAGEMENT 
Marketing of wildlife products Aggressively market the benefits of 

wildlife meat 
Lack of skills Educate tourism students and tourism 

teachers and promote tourism 
developments 

Cost of rates Allow private reserves in every province 
to avoid rates by being proclaimed as 
nature reserves through the conservation 
agency 

Difficulties attracting a variety of cultural 
groups 

Advertise tourism to people from 
different cultural groups 

POLITICAL AND SOCIAL ENVIRONMENT 
Planned national policy on translocation Control extralimital species through 

special permits, incentives and 
disincentives, and benchmarking systems 

Attitudes to predators Use incentives, disincentives and 
benchmarking systems to change 
people’s attitudes to predators 

Tourism driving reintroductions in a way 
that ignores conservation principles 

Use incentives, disincentives and 
benchmarking systems to encourage 
organisations to follow conservation 
principles 
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4. LEGISLATION APPLYING TO TOURISM ENTERPRISES 

BASED ON REINTRODUCTIONS IN AUSTRALIA AND SOUTH 

AFRICA 

4.1 Introduction 

Two of the problems identified by informants in Chapter 3 were lack of support from 

government organisations and difficulties obtaining licences. To increase support from 

government organisations and simplify the licensing process it is vital to have 

supportive legislation. This chapter describes the legislation and permitting systems 

applying to enterprises in Australia and in KwaZulu-Natal Province in South Africa. 

The situation applying in the two countries is compared, to draw out commonalities and 

any implications of the South African situation that may be relevant for Australia. The 

chapter discusses changes that could be made to legislation and policies relating to 

tourism enterprises based on reintroductions so government bodies can better facilitate 

the development of tourism enterprises based on threatened native mammals. 

Tourism enterprises based on reintroduced threatened native mammals need to be able 

to keep, release, exhibit, trade, import and export native mammals. This chapter covers 

the current requirements to do these things in each state of Australia and in KwaZulu-

Natal Province in South Africa. (KwaZulu-Natal Province was chosen as an example of 

South African legislation because it is generally considered to be at the forefront of 

initiatives to link commercial use of wildlife and ecotourism with conservation within 

South Africa (K. Higginbottom, pers. comm.)). This chapter considers only the 

requirements relevant for keeping, releasing, trading, importing and exporting native 

mammals which are also displayed for tourism; some Australian states have different 

requirements for people who wish to keep native mammals without tourism and for 

people who wish to rescue sick, injured or orphaned mammals. Tourism-related 

legislation is also not reviewed (e.g. requirements for transporting people, 

accommodation requirements, cooking facilities etc.), since these requirements are the 

same for all tourism enterprises and not specific to enterprises based on reintroduced 

threatened native mammals. 
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4.2 Methods 

Australian Commonwealth and State legislation relating to native mammal property 

rights, trade, import and export of native mammals, releasing native mammals, 

exhibiting native mammals, appealing licence decisions and tax on private conservation 

land was investigated through: (i) internet research; and (ii) literature reviews. Staff 

from the organisations responsible for wildlife licensing in every state of Australia were 

then contacted by email, mail or telephone (NSW Department of Primary Industries, 

NSW National Parks and Wildlife Service, Victorian Department of Sustainability and 

Environment, Queensland Parks and Wildlife Service, Western Australian Department 

of Conservation and Land Management, South Australian Department for Environment 

and Heritage, South Australian National Parks, Tasmanian Department of Primary 

Industries, Water and Environment, Environment ACT and Northern Territory Parks 

and Wildlife Service). They were asked to check the information collected through the 

internet research and literature reviews, and asked: 

(i) Which licences and permits are required to keep, release, exhibit, trade, 

import and export native mammals; 

(ii) Who can obtain the licences; 

(iii) What conditions or criteria need to be met to obtain the licences and whether 

there are any obstacles to obtaining the licences; and 

(iv) What is the process for appealing licence decisions (the questions are 

presented in Appendix 3). 

After the results were recorded in writing the staff were again contacted and asked to 

check that the information was complete and accurate. All the information presented 

below was verified. 

Legislation relating to mammal property rights, trade, import and export of native 

mammals, releasing native mammals, exhibiting native mammals and hunting native 

mammals in KwaZulu-Natal Province was investigated through face-to-face, semi-

structured interviews with staff from KwaZulu-Natal Wildlife (the KwaZulu-Natal 

parks authority), the KwaZulu-Natal Tourism Authority and South African National 

Parks. 
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4.3 Results: The Australian legislative environment for tourism enterprises based 

on reintroduced threatened native mammals 

The following section gives an overview of the legislation relevant to tourism 

enterprises based on reintroduced threatened native mammals in Australia. It covers the 

current legal requirements to keep, release, exhibit, trade, import and export native 

mammals.  

4.3.1 Native mammal property rights 

In all states of Australia, licences or permits are required to keep native protected 

animals under most circumstances. (“Keeping” involves having animals on your land, 

either confined or free, which did not arrive there naturally, whether they historically 

occurred there or not). Licences are not required in New South Wales to keep native 

protected animals when the animals do not depend on human interaction for their 

welfare or upkeep (regardless of whether the area is open or enclosed), or in Queensland 

to keep animals on a property without a fence (NSW Office of Fair Trading 2004; 

Department of Sustainability and Environment 2004a). 

Each state has different requirements for obtaining the licences, such as: the display of 

wildlife must have a clear conservation theme, promote wildlife conservation or provide 

wildlife education (Victoria); the facilities must be secure so the mammals can not 

escape (Victoria and Queensland); the holder must be able to prove they have the 

necessary facilities (Victoria, Western Australia, South Australia, Tasmania and 

Northern Territory); and/or the holder must be able to prove they have the necessary 

expertise to look after the mammals (Queensland, Western Australia, South Australia, 

Tasmania and the ACT) (Table 4.1).  
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Table 4.1. Legal requirements to keep native mammals in different states in Australia. 

State Requirement Who requirement applies to Prerequisites to obtain requirement 
NSW Animal/Cetacea 

display 
establishment 
licence 

Most premises used for the 
permanent exhibition of 
mammals, including wildlife 
parks. 
Not required for animals in 
enclosed or open areas which are 
in wild states and do not depend 
on human interaction for their 
welfare or upkeep. 

• Approval to erect or convert the premises to an Animal/Cetacea 
Display Establishment. 

• Public insurance policy. 
• Certificate of business name. 
• Plan of establishment. 
• Restrictions may apply (e.g. the number of animals of a species 

that may be displayed or the type of species). 

NSW Animal/Cetacea 
display 
establishment (minor 
establishment) 
licence 

As above, but for premises at 
which no more than 30 animals 
are exhibited. 

As above. 

Vic Wildlife displayer 
licence 

People wishing to keep and 
display any taxa of wildlife.  

• Display of wildlife must have a clear conservation theme, 
promote wildlife conservation or provide wildlife education. 

• Wildlife must be legally obtained and housed properly. 
• Facility must be opened to public for 6 hours per day for at least 

50 days in a six month period. 
• Maintain a log book. 
• Fence perimeter to prevent escape of wildlife and unauthorised 

entry of people. 
• Local Government planning approval or exemption, detailed 

plans of the proposed facilities and inspection by authorised 
officer. 
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State Requirement Who requirement applies to Prerequisites to obtain requirement 
Qld Wildlife exhibitors 

licence 
People wishing to keep wildlife 
on a property with a fence. 

• Secure facilities from which animals can’t escape. 
• Meet the requirements of zoos. 
• Animals must be in a situation in which they are able to be fed. 
• Provide vets on staff. 
• Have education and promote conservation. 

WA Licence to keep 
fauna for educational 
or public purposes 

Licensed wildlife parks. • Demonstrate have the appropriate facilities and husbandry skills 
to keep each species. 

• Also need written approval from the relevant local government 
authority to conduct the particular type of operation on the 
designated site. 

SA Basic permit to 
keep/sell protected 
animals 

People wishing to keep and sell 
mammals listed as Basic 
(mammals which are common in 
captivity or nature and usually 
easy to keep in captivity). 

• Animals must be lawfully obtained, (eg. captive bred or 
purchased from a licensed fauna dealer).  

• Maintain a record book and submit a stock return to the Fauna 
Permit Unit at the end of each financial year. 

• May require a police check. 
• Show have the relevant skills, abilities and competency in 

husbandry and managing a business if going to carry on the 
business of a Fauna Dealer. 
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State Requirement Who requirement applies to Prerequisites to obtain requirement 
SA  Specialist permit to 

keep/sell protected 
animals 

People wishing to keep and sell 
mammals listed as Specialist 
(mammals not generally kept in 
captivity, animals of high status as 
a result of illegal trading or 
demand from trade, animals 
requiring special feeding or 
housing, endangered animals or 
animals requiring special 
expertise for handling and 
security). 

• As above. 
• Facilities and expertise available to manage each species will be 

assessed. 
• Provide 2 referees. 
• May limit species, quantity, responsibilities or activities a permit 

holder may undertake. 
• Can keep and sell animals listed as Basic. 

Tas Wildlife exhibition 
licence (permanent 
display) 

People wishing to hold wildlife 
for the purpose of public display 
for more than 12 months. 

• Demonstrate qualifications and experience in the area of wildlife 
display and animal handling. 

• Provide copies of approved Site and Development Plan and 
copies of all wildlife housing and species management plans. 

• May place conditions on origin, supply and transfer of animals, 
including adherence to animal studbook requirements. 

ACT Licence to keep for 
public display 

People wishing to keep animals 
for commercial display. 

• Demonstrate have relevant skills, experience and capacity to care 
for any Protected Native or Special Protection Status animals. 

• Submit a subplan for each species of animal, which will be 
assessed by a government vet. 

• Submit enclosure plans well in advance of any building 
commencing. 
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State Requirement Who requirement applies to Prerequisites to obtain requirement  
NT Permit to keep 

protected wildlife or 
keep prohibited 
entrants 

Non-government wildlife parks. 
 

• Copies of proof of purchase where appropriate. 
• May be conditions on the permit, depending on types of species 

and where they are from. 
• NT Parks and Wildlife Service will look at the available facilities 

and what animals are requested.  
Sources: NSW Office of Fair Trading 2004; Department of Sustainability and Environment 2004a; J. Rice, pers. comm.; P. Mawson, pers. comm.; 
Department for Environment and Heritage 2003; DPIWE unpub.; Environment ACT, pers. comm.; Environment ACT 2004; Parks and Wildlife 
Commission of the Northern Territory 2004. 
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States vary as to whether or not, and under what conditions, native protected animals 

are considered to be the property of a permit holder. They are considered to belong to 

the State in New South Wales and Queensland at all times (even if taken or obtained 

under a licence) (National Parks and Wildlife Act 1974 (NSW)). There are no defined 

property rights for native fauna in Victoria, Tasmania and the ACT (Productivity 

Commission 2001). If a native animal escapes from custody in the ACT, the person who 

held it loses the licence to keep it (Nature Conservation Act 1980). In all other states, 

native fauna taken under a permit becomes the property of the permit holder (Wildlife 

Conservation Act 1950 (WA); Territory Parks and Wildlife Conservation Act 2001 

(NT)), unless the conditions of the licence stipulate otherwise. However, in South 

Australia, licences stipulate that possession is with the permit holder but the crown 

always retains ownership. 

In all states apart from South Australia, licences to keep native protected animals also 

allow the holder to exhibit the animals. In Victoria, Queensland, South Australia and the 

Northern Territory, the licences to keep native protected animals also allow the holder 

to trade animals. In Queensland, South Australia and the Northern Territory, the 

licences to keep native protected animals also allow the holder to release their mammals 

into a fenced area (Table 4.2).  

Table 4.2. Licences or permits to keep native mammals in different states in 
Australia that allow the holder to exhibit the mammals, trade the mammals or 
release the mammals into a fenced area. 

Allows holder to: State Licence 
Exhibit Trade Release 

NSW Animal/Cetacea display establishment licence √   
NSW Animal/Cetacea display establishment (minor 

establishment) licence 
√   

Vic Wildlife displayer licence √ √  
Qld Wildlife exhibitors licence √ √ √ 
WA Licence to keep fauna for educational or public purposes √   
SA Basic permit to keep/sell protected animals  √ √ 
SA Specialist permit to keep/sell protected animals  √ √ 
Tas Wildlife exhibition licence (permanent display) √   
ACT Licence to keep for public display √   
NT Permit to keep protected wildlife or keep prohibited 

entrants 
√ √ √ 

Source: S. Jackson, pers. comm.; Department of Sustainability and Environment 2004a; 
J. Rice, pers. comm.; P. Mawson, pers. comm.; Department for Environment and 
Heritage 2003; G. Schimmin, pers. comm.; DPIWE unpub.; Environment ACT, pers. 
comm.; R. Taylor, pers. comm. 
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In some states the government organisations in charge of licensing said it would be 

difficult to obtain the necessary permits to keep animals for a tourism enterprise based 

on reintroduced threatened native species. The South Australian Department of 

Environment and Heritage said it may be difficult to obtain permits to keep animals on 

large properties in South Australia because the permits require an accurate count of 

animals to be kept, which is difficult to keep if the property is large. The Northern 

Territory Parks and Wildlife Service reported that they rarely issue permits to keep 

species not presently kept by other private people in the state. 

4.3.2 Releasing native mammals  

As shown in Table 4.2, holders of licences to keep native protected animals in 

Queensland, South Australia and the Northern Territory can release animals onto fenced 

properties (although in Queensland only captive-bred mammals are likely to be 

approved for release). 

New South Wales is the only state which requires a special licence to release protected 

wildlife (National Parks and Wildlife Act 1974 (NSW)). The Authority that is required 

will generally be issued only if the release is part of a recovery plan or similar 

conservation action in which the Department of Environment and Conservation is a key 

player. In Victoria, the ACT and Western Australia, permission must be obtained to 

release an animal, and it is generally exceedingly difficult to obtain (Wildlife Act 1975 

(Vic); Environment ACT 2004). In Victoria, consent would generally only be given as 

part of a (government-run) recovery program to re-establish captive bred wildlife within 

its former range. At present the only animals that are released in the ACT are animals 

that have been rehabilitated following an injury or similar. In Western Australia, 

approvals to release fauna are dealt with on a case-by-case basis unless they are covered 

by a Translocation Proposal approved by the Director of Nature Conservation (Table 

4.3).  

4.3.3 Exhibiting native mammals 

As shown in Table 4.2, in all states apart from South Australia, licences to keep native 

protected animals also allow the holder to exhibit the animals. Holders of South 

Australian ‘Keep and sell’ permits need to obtain a letter of no objection in order to 

display wildlife (Table 4.4). 
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Table 4.3. Legal requirements to release native mammals in different states in Australia. 

State Requirement Who requirement applies to Prerequisites to obtain requirement  
NSW Authority under 

section 127 of 
National Parks and 
Wildlife Service Act 

Anyone wishing to release animals, 
but in general must be part of a 
recovery plan or similar 
conservation action. 

• Approved translocation guidelines, conditions will be specific 
to the project. 

• It is likely the Department of Environment and Conservation 
will be a key player in the project. 

• A full site management plan will need to be developed 
including population management, site management, disaster 
planning, etc. 

Vic Permission must be 
obtained. 

Anyone wishing to release an 
animal. 

Permission will generally only be given as part of a (government-
run) recovery program to re-establish captive bred wildlife within 
its former range. 

Qld Wildlife exhibitors 
licence 

People wishing to release wildlife 
on a property with a fence. 

• See Table 4.1. 
• Only captive-bred mammals are likely to be approved for 

release 
WA Permission must be 

obtained. 
Anyone wishing to release an 
animal. 

Permission will be given on a case-by-case basis unless the release 
is covered by a Translocation Proposal approved by the Director 
of Nature Conservation. 

SA Basic permit to 
keep/sell protected 
animals 

People wishing to release mammals 
listed as Basic on a property with a 
fence. 

See Table 4.1. 

SA  Specialist permit to 
keep/sell protected 
animals 

People wishing to release mammals 
listed as Specialist on a property 
with a fence. 

See Table 4.1. 

Tas Permission must be 
obtained. 

Anyone wishing to release an 
animal. 

 

ACT Permission must be 
obtained. 

Anyone wishing to release an 
animal. 

At present only animals that have been rehabilitated following an 
injury or similar can be released. 
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State Requirement Who requirement applies to Prerequisites to obtain requirement  
NT Permit to keep 

protected wildlife or 
keep prohibited 
entrants 

People wishing to release an animal 
on fenced non-government wildlife 
park property. 
 

See Table 4.1.  

Source: B. Neilly, pers. comm.; Wildlife Act 1975 (Vic); G. Grossek, pers. comm.; J. Rice, pers. comm.; P. Mawson, pers. comm.; G. Schimmin, pers. 
comm.; DPIWE unpub.; Environment ACT 2004; Environment ACT, pers. comm.; R. Taylor, pers. comm. 

Table 4.4. Legal requirements to exhibit native mammals in different states in Australia. 

State Requirement Who requirement applies to Prerequisites to obtain requirement 
NSW Animal/Cetacea 

display 
establishment 
licence 

Most premises used for the 
permanent exhibition of mammals, 
including wildlife parks. 
Not required for animals in 
enclosed or open areas which are in 
wild states and do not depend on 
human interaction for their welfare 
or upkeep. 

See Table 4.1. 

NSW Animal Cetacea 
display 
establishment (minor 
establishment) 
licence 

As above, but for premises at which 
no more than 30 animals are 
exhibited. 

See Table 4.1. 

Vic Wildlife displayer 
licence 

People wishing to display any taxa 
of wildlife.  

See Table 4.1. 

Qld Wildlife exhibitors 
licence 

People wishing to display captive 
wildlife. 

See Table 4.1. 

WA Licence to keep 
fauna for educational 
and public purposes 

Licensed wildlife parks. See Table 4.1. 
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State Requirement Who requirement applies to Prerequisites to obtain requirement 
SA Obtain a letter of no 

objection. 
Holders of South Australian ‘Keep 
and sell’ permits who wish to 
exhibit mammals. 

 

Tas Wildlife exhibition 
licence (permanent 
display) 

People wishing to display captive 
wildlife for more than 12 months. 

See Table 4.1. 

ACT Licence to keep for 
public display 

People wishing to keep animals for 
commercial display. 

See Table 4.1. 

NT Permit to keep 
protected wildlife or 
keep prohibited 
entrants 

Non-government wildlife parks. See Table 4.1. 

Sources: Nature Conservation and Other Legislation Amendment Regulation (No.3) 2003 (Qld); NSW Office of Fair Trading 2004; Department of 
Sustainability and Environment 2004a; J. Rice, pers. comm.; P. Mawson, pers. comm.; DPIWE unpub.; Environment ACT, pers. comm. 
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Another legislative requirement is that enterprises need to obtain the appropriate local 

government approval and the proposed land use needs to be consistent with provisions 

of land zoning. In Western Australia, the most common obstacle for applicants who 

wish to exhibit native mammals is that they are unable to obtain the necessary local 

government approvals. Similarly, all land in the ACT is zoned for specific uses and 

cannot be used for other purposes. 

4.3.4 Trade in native mammals within Australia 

As shown in Table 4.2, in Victoria, Queensland, South Australia and the Northern 

Territory, the licences to keep native protected animals also allow the holder to trade 

animals. In Victoria, a mammal must not be traded unless it is self-sufficient (able to 

feed itself, is fully weaned, healthy and uninjured), unless authorised by the Secretary. 

Holders of South Australian ‘Keep and sell’ permits must retain an animal for 6 months 

prior to selling it, or have bred the animal themselves. ‘Fauna dealer’ permits can also 

be obtained, which requires the holder to retain the animal for only 7 days, but they will 

generally be issued only to people who have previously held a ‘Keep and sell’ permit 

(Department for Environment and Heritage 2003).  

Holders of the Western Australian licence to ‘Keep fauna for educational or public 

purposes’ can buy, sell and exchange wildlife from other licensed wildlife parks, but 

they must obtain an endorsement in writing from the Department of Conservation and 

Land Management. In Tasmania and the ACT, licences are required to buy and sell 

wildlife (Wildlife Regulations 1999 (Tas)) (Table 4.5).  

In New South Wales, on the other hand, native mammals are not allowed to be traded, 

apart from dingos and several species of Notomys and Pseudomys. 

4.3.5 Import and export of native mammals 

The international movement of wildlife is restricted by the Commonwealth’s 

Environment Protection and Biodiversity Conservation Act 1999. A permit is required 

to import or export any native animal apart from animals listed by the Minister. Permits 

can be issued to import or export animals only if the import or export will not be 

detrimental to the taxon, any relevant ecosystem, or the welfare of the animal. 
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Table 4.5. Legal requirements to trade native mammals in different states in Australia. 

State Requirement Who requirement applies to Prerequisites to obtain requirement 
Vic Wildlife displayer 

licence 
People wishing to display, buy, sell 
or dispose of any taxa of wildlife.  

• See Table 4.1. 
• Must not trade or transport any wildlife that is not self-

sufficient (able to feed itself, is fully weaned, healthy and 
uninjured), unless authorised by the Secretary.  

• When trading wildlife that cannot be kept without a licence in 
Victoria, both parties must have an appropriate and current 
licence. 

Qld Wildlife exhibitors 
licence 

People wishing to display, buy and 
sell captive wildlife. 

See Table 4.1. 

WA Licence to keep 
fauna for educational 
and public purposes  

Licensed wildlife parks. • See Table 4.1. 
• Must obtain an endorsement in writing from the Department of 

Conservation and Land Management. 
SA Basic permit to 

keep/sell protected 
animals 

People wishing to sell animals 
listed as Basic. 

• See Table 4.1. 
• Retain an animal for a period of 6 months prior to sale or must 

have bred the animal. 
SA  Specialist permit to 

keep/sell protected 
animals 

People wishing to sell animals 
listed as Specialist. 

• See Table 4.1. 
• Retain an animal for a period of 6 months prior to sale or must 

have bred the animal. 
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State Requirement Who requirement applies to Prerequisites to obtain requirement 
SA Basic fauna dealer 

permit 
People wishing to trade animals 
listed as Basic. 

• Retain an animal for a period of 7 days or obtain a clearance 
from the Fauna Permit Unit to sell it sooner. 

• Record details of people who purchase fauna. 
• Produce books and animals upon request. 
• Prove ability to establish and maintain accurate record keeping 

and administrative systems. Usually will have held a fauna 
‘keep and sell’ permit prior to applying for permit.  

• May need a police check. 
• Provide 2 referees. 

SA Specialist fauna 
dealer permit 

People wishing to trade animals 
listed as Specialist. 

• As above. 
• Must prove able to house and care for the animals 

appropriately. 
Tas Licence to buy or 

sell wildlife 
People who wish to buy or sell 
animals. 

 

ACT Licence to sell People with a licence to ‘Keep for 
public display’ who wish to sell 
animals. 

• Inform the licensing officer prior to selling, trading or disposing 
of any animals. 

• Different licences allow selling of less than 10 animals, 
between 10-100 animals and more than 100 animals. 

• Record number, species and sex of animal, date of receipt or 
transfer of animal, and name, address and licence number of 
person buying or receiving the animal. 

NT Permit to keep 
protected wildlife or 
keep prohibited 
entrants 

Non-government wildlife parks 
who wish to buy or sell wildlife. 

See Table 4.1. 

Sources: Department of Sustainability and Environment 2004a; G. Grossek, pers. comm.; Nature Conservation and Other Legislation Amendment 
Regulation (No.3) 2003 (Qld); P. Mawson, pers. comm.; Department for Environment and Heritage 2003; Environment ACT, pers. comm.; Wildlife 
Regulations 1999 (Tas); Environment ACT 2004. 
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Australia has ratified an international convention that affects the importation and 

exportation of endangered wildlife: the Convention on International Trade in 

Endangered Species of Wild Flora and Fauna (CITES). CITES prohibits importing and 

exporting any of the endangered wildlife listed in the Appendices to the Convention 

without a permit. Even with a permit, animals listed in Appendix I can be imported or 

exported only if they are not going to be used primarily for commercial purposes, or if 

they were bred in captivity. Wildlife listed in Appendix I and bred in captivity can be 

imported or exported for commercial purposes only if establishment of the breeding 

stock will not be detrimental to the survival of the species in the wild and if the animals 

are able to produce a second generation in captivity. 34 native Australian mammals are 

listed in Appendix I, 46 in Appendix II, and one in Appendix I/II.  

The Commonwealth’s Environment Protection and Biodiversity Conservation Act 1999 

also requires a licence to import animals listed in the CITES Appendices, but goes 

further by prohibiting the issuing of permits to export live mammals which are listed.  

The movement of native wildlife between states within Australia is also restricted. A 

licence or permit is required to import fauna into or export fauna from New South 

Wales, Victoria, Western Australia, South Australia, Tasmania, the ACT and the 

Northern Territory (National Parks and Wildlife Act 1974 (NSW); Wildlife Act 1975 

(Vic); Wildlife Conservation Act 1950 (WA);  National Parks and Wildlife Act 1972 

(SA); Wildlife Regulations 1999 (Tas); Territory Parks and Wildlife Conservation Act 

2001 (NT)). In Queensland, a ‘Movement’ permit is required to move koalas, echidnas, 

platypus and wombats. For all other mammals, a ‘Movement advice’ is required 

(Nature Conservation and Other Legislation Amendment Regulation (No.3) 2003 (Qld)) 

(Table 4.6). 

Differences in the species that are allowed to be kept in different states can be an 

obstacle for licence applicants. There can also be problems if the species does not 

currently occur in the receiving state. Licences can sometimes be restricted or held up if 

the species does not have a National Species Code, which is required for the computer 

entry and acceptance. 
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Table 4.6. Legal requirements to import and export native mammals in different states in Australia. 

State Requirement Who requirement applies to Prerequisites to obtain requirement 
NSW Import licence Anyone wishing to import 

protected fauna into New South 
Wales (all native mammals are 
considered to be protected fauna). 

• Licence to be in possession of protected fauna, copy of 
interstate export licence. 

• Issued per consignment. 

NSW Export licence Anyone wishing to export protected 
fauna out of New South Wales. 

• Licence to be in possession of protected fauna, copy of 
interstate import licence. 

• Issued per consignment. 
Vic Import/export permit People wishing to move any 

wildlife into or out of Victoria. 
• Provide, in writing, details of the wildlife received or 

consigned. 
• Hold appropriate licences for wildlife 
• Wildlife must be legally obtained. 
• Cannot import a species that is not permitted to be kept 

privately in Victoria. 
Qld Movement permit People wishing to import or export 

koalas, echidnas, platypus or 
wombats. 

Requirements vary depending on the situation. 

Qld Movement advice People wishing to import or export 
wildlife other than koalas, echidnas, 
platypus or wombats. 

Requirements vary depending on the situation. 

WA Import permit Anyone wishing to import native 
mammals into Western Australia. 

Have a current export permit from the state or territory of origin. 

WA Export permit Anyone wishing to export native 
mammals from Western Australia. 

Animals lawfully obtained. 

SA Import licence Anyone wishing to import 
protected fauna into South 
Australia (all native mammals are 
considered to be protected fauna). 

Animals lawfully obtained. 
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State Requirement Who requirement applies to Prerequisites to obtain requirement 
SA Export licence Anyone wishing to export protected 

fauna out of South Australia. 
• Animals lawfully obtained. 
• Issued per consignment, although holders of Fauna Dealer 

permits may be issued a permit for multiple consignments. 
Tas Interstate 

import/export permit 
of wildlife 

People wishing to import and 
export wildlife from interstate. 

• List all animals to be moved, in what condition, number, 
method of transport, ports of departure and arrival and 
approximate date of transfer. 

• Animals legally obtained. 
ACT Licence to 

import/export 
Required to move an animal into or 
out of the ACT. 

• Inform licensing officer prior to importing or exporting any 
animal into or out of the ACT. 

• Record number, species and sex of animal, date of receipt or 
transfer of animal, and name, address and licence number of 
person buying or receiving the animal. 

NT Permit to 
import/export 
protected wildlife or 
prohibited entrants 

Required for the movement of most 
wildlife. 

• For export permits need an import permit from the state you are 
sending wildlife to. 

• Valid for one consignment only. 
• Animals lawfully obtained.   
• Only certain species will be allowed to be imported. Decisions 

are based on the risk of animals escaping and establishing a 
wild population.  

Sources: NSW Office of Fair Trading 2004; Department of Sustainability and Environment 2004b; G. Grossek, pers. comm.; Nature 
Conservation and Other Legislation Amendment Regulation (No.3) 2003 (Qld); P. Mawson, pers. comm.; Department for Environment and 
Heritage 2003; DPIWE unpub.; Environment ACT 2004 pers. comm., Environment ACT 2004; Parks and Wildlife Commission of the 
Northern Territory 2004; R. Taylor, pers. comm. 
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4.3.6 Appealing licence decisions 

In most states, enterprises that have licence applications refused can appeal the decision, 

although it rarely happens. In New South Wales people can appeal the Minister of 

Primary Industries or the local court. This happens occasionally. In Victoria, there is an 

appeals process if a licence is suspended or cancelled but this process has not been used 

yet. Licensing decisions can be appealed under Section 86C of the Wildlife Act 1975. In 

Queensland people can appeal licence decisions in a magistrate’s court or can request a 

judicial review. In the ACT, applicants can take an appeal against a decision to the 

Administrative Appeals Tribunal. 

In South Australia there is no formal avenue for appealing, but people can write to the 

Director to see a review of decision. This has happened once recently. Generally 

licences are refused only when insufficient information has been supplied (once the 

information is supplied the licence will generally be granted), the wildlife is illegally 

possessed (in which case the animals must be surrendered or seized), or if the person 

does not appear to possess sufficient experience to maintain the species they desire in 

captivity. 

In Western Australia there is no administrative appeals system, but one is currently 

being considered. If an applicant for a licence that has been rejected is able to provide 

new information to address any deficiencies in the original application, it will be 

reassessed as though it is a new application. Few applications are rejected, and even 

fewer unsuccessful applicants appeal against the decision. 

In the Northern Territory, there is no appeal process for wildlife licences, but applicants 

can take their case to the ombudsmen. In practise, this has not happened, at least in the 

last three and a half years. 

4.3.7 Follow-up on permit and licence holders 

Most states have some form of follow-up on wildlife licence holders. In New South 

Wales all exhibitors are inspected every 18-24 months. In Victoria all wildlife licence 

holders must submit an annual return and the Department of Sustainability and 

Environment follows up on licensees who do not comply with this requirement. The 

Department of Sustainability and Environment also have the ability to inspect wildlife 

licence holders and they act on any information received about illegal take from the 

wild. Similarly, the South Australian Department of Environment and Heritage and 
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Environment ACT conduct regular inspections, follow up on complaints, and audit 

record books. 

The Queensland Parks and Wildlife Service conducts random inspections. The Western 

Australian Department of Conservation and Land Management inspect every wildlife 

park at least once a year. They also conduct random inspections and investigate any 

complaints. In Tasmania, a record book and stock return book must be submitted 

annually. The RSPCA conducts spot inspections regularly. 

The Northern Territory Parks and Wildlife Service occasionally check-up on permit 

holders. They will also follow-up on leads from the public.  

4.3.8 Summary of licences and permits required in each state 

Table 4.7 lists the requirements to keep, release, exhibit, trade, import and export native 

mammals in each state, and Figure 4.1 shows the steps an enterprise needs to go through 

to obtain the necessary requirements. Of all the states, it would probably be most 

difficult to start up tourism enterprises based on reintroduced threatened native species 

in the ACT, because at present only animals rehabilitated following an injury can be 

released. It would also be difficult to start up such enterprises in South Australia, 

because of difficulties obtaining permits to keep animals on large properties. In Victoria 

it may be difficult for enterprises to reintroduce every species they wish, since it is 

unlikely that permission will be given to release species unless under an approved 

recovery plan. In New South Wales, enterprises would not be able to make money by 

breeding and selling excess animals, because trade in mammals is not allowed. The least 

number of licences are required in Queensland and the Northern Territory 
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Table 4.7. Legal requirements in different states in Australia to keep, release, 
exhibit, trade, and import and export native mammals between states. 

State Requirements 
NSW • Animal/Cetacea display establishment OR Animal Cetacea display 

establishment (minor establishment)  
• Authority to release under section 127 of National Parks and Wildlife Service 

Act 
• Not allowed to trade 
• Import licence 
• Export licence 

Vic • Wildlife displayer licence 
• Permission to release mammals (not likely to be given unless under approved 

recovery plan) 
• Import/export permit 

Qld • Wildlife exhibitor licence  
• Movement permit OR Movement advice 

WA • Licence to keep fauna for educational or public purposes 
• Permission to release mammals 
• Approval to trade 
• Import permit 
• Export permit 

SA • Basic permit to keep/sell protected animals OR Specialist permit to keep/sell 
protected animals (may be difficult to obtain for large properties) 

• (May get Basic fauna dealer permit OR Specialist fauna dealer permit because 
have less restrictions) 

• Letter of no objection to exhibit wildlife 
• Import licence 
• Export licence 

Tas • Wildlife exhibition licence (permanent display) 
• Permission to release mammals 
• Licence to buy or sell wildlife 
• Interstate import/export permit of wildlife 

ACT • Licence to keep for public display 
• Permission to release mammals (at present only animals rehabilitated 

following an injury can be released) 
• Licence to sell 
• Licence to import/export 

NT • Permit to keep protected wildlife or keep prohibited entrants 
• Permit to import/export protected wildlife or prohibited entrants 
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Figure 4.1. Steps needed to obtain the legal requirements to keep, release, exhibit, 
trade, and import and export native mammals between states. 
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4.3.9 Problems identified by agencies involved in wildlife licensing and permits  

When asked what they perceived as significant problems from the agency’s point of 

view in implementing the permit system and achieving its objectives with regard to 

conservation and animal welfare, the agencies involved in wildlife licensing and permits 

identified only two problems. Seventy-three percent of the 11 informants from 10 

agencies involved in wildlife licensing and permits did not identify any problems. (A 

lack of listing of a problem by a certain informant should not be interpreted as their 

necessarily feeling this issue is not a problem; they may have not thought of the 

particular problem when asked.) The following problems were identified by the 

agencies involved in wildlife licensing and permits: 

(i) Lack of enforcement capability (3 informants): One informant said lack of 

enforcement capability is a major problem with the permit system. Two 

informants said the main problems are insufficient funding and human 

resources to adequately manage the system and inspections. One informant 

suggested that each permit holder should be inspected annually.  
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(ii) Need for computerised licensing systems (2 informants): One informant said 

that computerised licensing systems would improve the speed and ease of 

issuing licences. In particular, the informant suggested that a national system 

was needed such as is currently in place for drivers’ licences, and that 

permits should have photo identification with codes to represent the species 

allowed to be kept. Another informant suggested that permits for exotic 

wildlife should be on the same system as permits for native wildlife, and 

there should be no exempt species, since this makes it very difficult to know 

what is held, what is legally obtained, sold and transferred. 

4.4 Results: The KwaZulu-Natal legislative environment for tourism enterprises 

based on reintroduced threatened native mammals 

The following section gives an overview of the legislation relevant to tourism 

enterprises based on reintroduced threatened native mammals in KwaZulu-Natal 

Province in South Africa. It covers the current requirements to keep, release, exhibit, 

trade, import and export, and hunt native mammals.  

4.4.1 Native mammal property rights 

In South Africa wildlife is considered res nullis, meaning it is owned by no-one. To 

establish ownership over wildlife, a person must take control of the wildlife and do so 

with the intention of becoming the owner (Glazewski 2000).  

Previously, wildlife owners in South Africa could lose ownership of wildlife that they 

had paid for if the wildlife escaped. A person could also become the owner of a wild 

animal by taking it, even if they took it on someone else’s land, and even if they were 

prohibited by the owner of the land to hunt or catch wild animals there (South African 

Law Commission 1989). Hence, legislation was introduced in some provinces to allow 

property holders to apply for an ‘exemption’ permit for their property. Holders of 

‘exemption’ permits can utilise their wildlife at any time of the year, and can also 

retrieve wildlife when it escapes (Bothma 2003). 

In KwaZulu-Natal, holders of a permit to ‘establish a commercial game reserve’ are 

allowed to maintain native wildlife on the property. Holders may also be able to 

capture, hunt or use wildlife, as specified by the permit. To obtain the permit the 

property must be fenced (Table 4.8). 
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Table 4.8. Legal requirement to keep native mammals in KwaZulu-Natal Province. 

Requirement Who requirement 
applies to 

Prerequisite to obtain requirement  

Permit to 
establish a 
commercial 
game reserve 

Anyone wishing to 
utilise wildlife on their 
property at any time of 
the year, retrieve 
wildlife when it 
escapes, and be 
compensated for stolen 
wildlife. 

• Property must be larger than 400 ha 
and not contain enclosures or paddocks 
less than 400 ha (unless approved by 
the Board). 

• Application must list number and 
details of species intended to be kept, 
and names of full-time employees 
authorised to hunt. 

• Detailed fencing specifications must be 
met. 

• Site inspections and game counts must 
be passed. 

Source: Game Regulations 1979; Higginbottom & King 2004; S. Hughes, pers. comm.   

4.4.2 Releasing native mammals  

In KwaZulu-Natal, a licence is needed every time a new species not currently occurring 

on a property is released. The species or subspecies must be indigenous to South Africa, 

and the habitat must be suitable (Table 4.9).  

Table 4.9. Legal requirement to release native mammals in KwaZulu-Natal 
Province. 

Requirement Who requirement 
applies to 

Prerequisite to obtain requirement  

Introduction 
permit 

Anyone wishing to 
release animals onto a 
property that are not 
currently occurring on 
that property. 

• Species or subspecies must be 
indigenous to South Africa. 

• The habitat must be suitable to sustain 
viable populations of the species. 

• The number of individuals released 
must be within the property’s 
ecological capacity.  

• Must keep records on numbers and 
species of wildlife introduced. 

• For some species, such as warthog and 
buffalo, veterinary certificates are 
required. 

• Species such as black wildebeest and 
blue wildebeest cannot be released onto 
the same property because they can 
hybridise. 

Source: KZN Wildlife Permits Office, pers. comm., Higginbottom & King 2004; S. 
Hughes, pers. comm. 

4.4.3 Exhibiting native mammals 

In KwaZulu-Natal, no separate licences are needed to exhibit or display native wildlife.  
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4.4.4 Trade in native mammals 

In KwaZulu-Natal, owners of ‘commercial game reserves’ must have a licence to sell, 

purchase or exchange native wildlife (Table 4.10). No elephant ivory product, cheetah 

or leopard products may be sold to any person who is not a permanent resident of South 

Africa. 

Table 4.10. Legal requirement to trade native mammals in KwaZulu-Natal 
Province. 

Requirement Who requirement 
applies to 

Prerequisite to obtain requirement  

Licence to sell 
wildlife 

Anyone wishing to sell 
mammals. 

Must keep records of numbers of wildlife 
sold. 

Licence to 
purchase or 
exchange 
wildlife 

Anyone wishing to 
purchase or exchange 
wildlife. 

Must keep records of numbers of wildlife 
purchased or exchanged. 

Source: Game Regulations 1979. 

4.4.5 Import and export of native mammals 

Like Australia, South Africa has ratified the Convention on International Trade in 

Endangered Species of Wild Flora and Fauna (CITES). To export native wildlife out of 

South Africa, a valid CITES import permit must be shown. 

‘Import’ permits are required to import native wildlife into KwaZulu-Natal, and 

‘export’ permits are required to export native wildlife from KwaZulu-Natal. Veterinary  

permits are required. ‘Transport’ permits are also required to certify that the transport 

equipment to be used is suitable (Table 4.11). 

4.4.6 Licences to hunt native mammals 

In KwaZulu-Natal, holders of a permit to ‘establish a commercial game reserve’ can 

hunt most native species. Holders must obtain hunting permits for rhinoceros, elephant, 

leopard and giraffe (Table 4.12). 

4.4.7 Follow-up on permit and licence holders 

In KwaZulu-Natal, District Conservation Officers inspect properties and conduct game 

counts prior to the ‘exemption’ permits being given. After that District Conservation 

Officers may decide to inspect some properties, depending on time constraints. 
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Table 4.11. Legal requirements to import and export native mammals in 
KwaZulu-Natal Province. 

Requirement Who requirement 
applies to 

Prerequisite to obtain requirement  

Import permit Anyone wishing to 
import mammals into 
KwaZulu-Natal. 

• Veterinary and conservation permits 
are required. 

• In some regions where animals may 
carry a disease (such as corridor 
disease in buffalo), the species cannot 
be moved into a different region. 

Export permit Anyone wishing to 
export mammals from 
KwaZulu-Natal. 

• See above. 
• Must specify means of transport and 

point of exit from the province. 
Transport 
permit 

Anyone wishing to 
transport wildlife. Often 
professional capture 
operators or transport 
companies are used. 

• Transport equipment must be suitable 
for the species to be transported. 

• Immobilising drugs must be prescribed 
by a vet. 

Source:  Game Regulations 1979; Bothma 2003; Higginbottom & King 2004; S. 
Hughes, pers. comm. 

Table 4.12. Legal requirement to hunt native mammals in KwaZulu-Natal 
Province. 

Requirement Who requirement 
applies to 

Prerequisite to obtain requirement  

Hunting 
permits 

Anyone wishing to hunt 
rhinoceros, elephant, 
leopard and giraffe. 

 

Source: Nature Conservation Ordinance 1974. 

4.5 Discussion 

There are a number of things that could be done to ease some of the problems with 

wildlife licensing systems. In Australia, every state has different requirements for 

licences to keep, release, exhibit, trade, import and export native mammals. In some 

states (notably Western Australia and Tasmania) organisations require a large number 

of permits and licences in order to operate. Queensland and the Northern Territory have 

the least number of permits. In both these states, a single licence allows reserves to 

keep, release, exhibit and trade native mammals, and another licence allows them to 

import and export native wildlife. To facilitate the development of tourism enterprises 

based on reintroductions of threatened mammals in Australia, it is recommended that all 

states follow Queensland and the Northern Territory’s lead and require one licence to 

keep, release, exhibit and trade native mammals, and one licence to import and export 

native wildlife. 
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The reliance in Australia on ministerial and administrative discretion to approve or 

reject permit applications can constrain privately-run organisations (Productivity 

Commission 2001). To solve this problem, it is recommended that stronger statutory 

instructions be developed to guide administrators in how to assess licence applications. 

This would avert the problem (identified in Chapter 3) of people being forced to waste 

large amounts of time and money on facilities and scientific studies that may not be 

necessary. 

To make it easier to obtain permits to release native animals onto large properties in 

South Australia, it is recommended that the state government introduce a new permit 

that covers the specific case of landholders who wish to keep native animals in a free-

ranging environment. In order to ensure the animals are adequately protected, the permit 

could require a relative measure of animal numbers rather than the actual number. For 

example, set transects could be conducted every year, and the ratio increase or decrease 

of wildlife reported. 

To facilitate tourism enterprises based on reintroductions in the ACT and Victoria, it is 

recommended that enterprises be allowed to release native animals onto fenced 

properties. 

It is recommended that New South Wales change their legislation to allow trading of 

native wildlife while still protecting the wildlife (as is done in other states). The ability 

to trade mammals is vital to South Africa’s wildlife industry. Live animal sales 

comprise 21% of the income of wildlife reserves in South Africa (Bothma 2003). A 

number of researchers and informants from government organisations stressed the 

importance to conservation in South Africa of wildlife sales placing a value on native 

wildlife. 

It is also recommended that New South Wales and Queensland change their legislation 

to allow native fauna and progeny of native fauna to be owned by the permit holder, as 

is allowed in the Northern Territory and Western Australia. Without such changes, 

trading in wildlife will be difficult. Victoria, Tasmania and the ACT also need clearly 

defined native wildlife property rights. In the ACT, it is recommended that the 

legislation be changed so if a native animal escapes from custody the person who holds 

the animal can retrieve it. It is also recommended that South Australia change the 

stipulation on their permits that ensures native wildlife remains the property of the 

crown. Changes to South Africa’s legislation allowing private ownership of native 
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wildlife was one of the most important factors leading to the development of the 

wildlife industry (Goodman et al. 2002).  

In South Africa, differences between the laws in different provinces cause difficulties 

for privately-run organisations. It is therefore recommended that provinces try to 

standardise their laws. In particular, there needs to be a clear standard for export and 

import permits. For example, the standard could require an import permit from one 

province to be obtained before an export permit from another province, but not require 

an export permit to be obtained before an import permit. Qualifications required by tour 

guides should also be standardised, so tour guides can move between provinces without 

redoing their qualifications. It may also be useful for the different states in Australia to 

try to standardise their laws. 

Capture permits in South Africa could be more flexible. It may be possible to permit a 

certain percentage of animals to be captured, rather than an exact number. An operator 

who discovers they have more animals than expected will then be able to catch more. 

Alternatively, one government-run organisation suggested organisations could write 

their own permits as long as they stay within boundaries defined by a management plan. 

The government conservation agency could maintain control over the process by 

approving the management plan, rather than the permits. 

In Australia, computerised licensing systems and better, more user-friendly information 

could help speed up the licensing process. In South Africa, it was suggested that there 

could be more self-regulation by the industry to speed up the licensing process and help 

with the lack of enforcement capability and human resources to conduct inspections. In 

South Africa, a game ranch association with a number of sub-associations represents 

and furthers the interests of the wildlife industry (Goodman et al. 2002). These 

associations also run seminars, have monthly meetings, and ensure their members 

operate ethically. Australia could follow South Africa’s lead and form an association to 

support tourism enterprises based on reintroductions. This might be a logical extension 

of the activities of the recently-formed organisation Wildlife Tourism Australia 

(www.wildlifetourism.org.au). Associations in both countries could be given more 

power to self-regulate, decreasing the amount of time government departments need to 

spend on licensing and inspections. 
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4.6 Conclusions and recommendations 

Tourism enterprises based on reintroductions of threatened native mammals in Australia 

and South Africa face difficulties obtaining licences. Hence, changes to legislation and 

policies relating to tourism enterprises based on reintroductions are recommended, so 

government bodies can facilitate the development of tourism enterprises based on 

threatened native mammals (Table 4.13).  

Table 4.13. Recommended changes to legislation and policies relating to tourism 
enterprises based on threatened native mammals. 

Country Recommended change 
Australia • Change licensing systems in some states so a single licence allows 

enterprises to keep, release, exhibit and trade native mammals, and 
another licence allows them to import and export native wildlife 

• Develop stronger statutory instructions to guide administrators in how to 
assess licence applications 

• Introduce a new permit in South Australia that covers the specific case of 
landholders who wish to keep native animals in a free-ranging 
environment 

• Allow releases of native animals onto fenced properties in the ACT and 
Victoria 

• Change regulations in New South Wales to allow trading of native 
wildlife 

• Change regulations in New South Wales and Queensland to allow 
ownership of native fauna and progeny of native fauna 

• Clearly define native mammal property rights in Victoria, South 
Australia, Tasmania and the ACT 

• Change regulations in the ACT so if a native animal escapes from 
custody the person who holds the animal can retrieve it 

• Standardise laws in all states 
• Introduce computerised licensing systems and better, more user friendly 

information 
South 
Africa 

• Standardise laws in all provinces, particularly laws relating to export and 
import permits 

• Standardise qualifications required by tour guides in all provinces 
• Permit a certain percentage of animals to be captured, rather than an exact 

number, or allow organisations to write their own permits within 
boundaries defined by an approved management plan 

• Allow more self-regulation by game ranch associations, as long as they 
ensure their members operate ethically 
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5. SATISFYING TOURISTS 

5.1 Introduction 

One of the problems identified by the informants in Chapter 3 was difficulties satisfying 

tourists. This chapter begins with a review of the published international literature on 

factors influencing tourist satisfaction, to determine ways that tourism enterprises based 

on reintroduced threatened native mammals can maximise tourist satisfaction. 

Achieving high satisfaction levels is one of the key elements required for tourism 

enterprises that use reintroduced mammals to achieve financial sustainability. The 

chapter then describes field research conducted at the Australian Native Flora and 

Fauna Sanctuary, Western Plains Zoo, Dubbo, to draw out new lessons for satisfying 

tourists, and to illustrate some new ideas for tests to determine which methods should be 

used to maximise tourist satisfaction at a specific site. 

5.2 Review: satisfying tourists 

5.2.1 Importance of tourist satisfaction 

Tourist satisfaction is important to tourism businesses because there is often a 

relationship between tourist satisfaction and the long-term economic success of a tourist 

attraction or destination (Akama & Kieti 2003). Satisfied tourists may recommend a 

tourist attraction or destination to other tourists. Word-of-mouth advertising is often the 

cheapest and most effective marketing and promotion for tourist attractions (Teye & 

Leclerc 1998; Akama & Kieti 2003). Recommendations from tourists who have 

previously visited an attraction are one of the types of information most often sought by 

potential tourists, because they are one of the most reliable information sources (Yoon 

& Uysal 2005). 

Moreover, tourists are most likely to return to a tourist attraction and develop long-term 

loyalty to a destination if they are satisfied (Teye & Leclerc 1998; Akama & Kieti 

2003). Surveys of tourists leaving Thailand showed a significant positive relationship 

between the likelihood that the tourists would revisit Thailand and their satisfaction 

with the quality, service and value of lodgings, restaurants and foods (Rittichainuwat et 

al. 2002). A study of tourists’ intentions to revisit Fort Worth Zoo, Texas, or 

recommend it to others found that tourists’ future behavioural intentions were highly 
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correlated with both overall visitor satisfaction and overall service quality (Tomas et al. 

2002). 

5.2.2 Factors influencing tourist satisfaction in natural areas 

The main features of a tourism experience found to influence satisfaction with 

experiences in natural areas are service performance and physical/biological attributes. 

Service quality is a specific judgement of the services provided at the tourism 

experience (such as cleanliness of toilets and showers). Physical and biological 

attributes include factors such as the scenery, air and water. 

Surveys of tourists at Fort Worth Zoo, Texas, found a relatively strong relationship 

between overall service performance and visitor satisfaction, but since the correlation 

was far from perfect it also confirmed that they were independent constructs (Tomas et 

al. 2002). Surveys at Umpqua National Forest, Oregon, found that service quality was 

the precursor of satisfaction and also has a direct effect on behavioural loyalty, which 

suggests that service quality is as important to behavioural intention as satisfaction is 

(Lee et al. 2004). 

On the other hand, physical and biological attributes (such as clean water, clean air and 

beautiful valley) highly positively influenced tourists’ recreational experiences in 

Worak-san National Park, Korea Republic, but attributes relating to service did not 

highly influence visitors’ experiences. A high diversity of plants and trees and well-

maintained forest also positively influenced tourists’ experiences (Shin 1998).  

Regardless of the nature of the experience, tourists will be satisfied only if their prior 

expectations are met or exceeded. Tourists usually have expectations of a tourist 

attraction or destination before they arrive. These expectations are formed through 

tourism advertisements, commercials, brochures, the media and discussions with friends 

or relatives (Akama & Kieti 2003). Tourists will compare their expectations with their 

perceptions of performance as the service is consumed. If performance exceeds 

expectations, the tourists will be satisfied, but if expectations exceed performance, the 

tourists will be dissatisfied (Rittichainuwat et al. 2002).  

It is particularly important that first impressions meet or exceed tourists’ expectations. 

Farmers and farms in Australia which made a positive first impression on farm-stay 

tourists were more likely to attract repeat business than farmstays which didn’t make a 

positive first impression (Kidd et al. 2004).  
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Hence, service performance and physical/biological attributes affect tourist satisfaction 

with tourism experiences in natural areas, but the level of satisfaction felt by an 

individual tourist depends on his or her expectations (and is particularly influenced by 

first impressions).  

5.2.3 Factors influencing tourist satisfaction with wildlife tourism 

This section discusses service performance and physical/biological attributes which 

have been found to influence wildlife tourism, which is a specific type of tourism 

experience in natural areas. 

Service performance 

Service performance attributes affecting tourist satisfaction with wildlife tourism 

experiences include the information and interpretation provided. Satisfaction of tourists 

watching humpback whales in Hervey Bay, Australia, was shown to not only depend on 

the whale watching experience itself, but also on the information and interpretation 

(Foxlee 2001). 19% of tourists at a stingray feeding site at Hamelin Bay, Australia, 

wanted more signs and information, and the number one assistance required by tour 

operators at the site was ‘information on wildlife’ (Lewis 2003). Tourists at 15 wildlife 

tourism sites in Australia were asked to select which were the three most important 

features of a wildlife site. Twenty percent of the tourists selected ‘availability of 

knowledgeable guides/staff’ as one of the three most important features of a wildlife 

tourism site, and 18% selected ‘interesting information about wildlife’. The surveys also 

found that tourist satisfaction was higher for visitors who believed they learnt more 

about wildlife (Moscardo & Saltzer 2002). 

The facilities provided and the convenience and cleanliness of the site would also be 

expected to influence tourist satisfaction. However, surveys of tourists at The 

RainForest, an exhibit at Cleveland Metroparks Zoo, Ohio, found that the ambiance (the 

variety of animals, ease of viewing, life-like surroundings, authenticity, variety of 

plants, descriptive pictures of animals and entertainment) affected experience quality, 

overall satisfaction and revisit intentions more than the amenities (availability of a good 

restaurant and availability of a gift shop) and the comfort (places to sit and rest, 

cleanliness of restrooms, affordable admission prices, cleanliness, helpfulness of 

employees, convenient parking, ability to purchase tickets in advance and uncrowded) 

(Cole & Scott 2004). 
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Physical/biological attributes 

Physical and biological attributes affecting tourist satisfaction with wildlife tourism 

experiences include the authenticity of the experience, the type of wildlife present, the 

distance to which tourists are able to approach wildlife, the number of individual 

animals or number of species seen, and features of the site. 

The authenticity of a wildlife tourism experience can be important to tourist satisfaction. 

The most important factor identified by tourists and tour operators at the stingray 

feeding site at Hamelin Bay was seeing animals in their natural state. Moreover, 29.5% 

of tourists said they enjoyed their experience because the site was ‘natural and 

untouched’ (Lewis 2003). The two features selected by the greatest number of the 

tourists at the 15 wildlife sites in Australia as one of the three most important features of 

a wildlife tourism site were ‘seeing wildlife in their natural environment’ (selected by 

67% of tourists) and ‘seeing wildlife behaving naturally’ (selected by 36% of tourists) 

(Moscardo & Saltzer 2002). 

The type of wildlife present is also important to tourist satisfaction. 33% of the tourists 

at the 15 wildlife sites in Australia selected ‘seeing rare, unique or unusual wildlife’ as 

one of the three most important features of a wildlife tourism site (Moscardo & Saltzer 

2002). 

The distance to which tourists are able to approach wildlife also influences tourist 

satisfaction with wildlife tourism. Thirty percent of the tourists at the 15 wildlife sites in 

Australia listed ‘being able to get close to wildlife’ as one of the three most important 

features at a wildlife site (Moscardo & Saltzer 2002). Tourists at Penguin Place, New 

Zealand, were more satisfied if they could get closer to the penguins than expected, and 

dissatisfied if they could not get as close as expected (Schänzel & McIntosh 2000). 

Satisfaction of tourists on swim with dwarf minke whale (Balaenoptera acutorostrata) 

tours in the Great Barrier Reef Marine Park, Cairns, Australia, was significantly 

correlated with the closest approach distance by a whale (Valentine et al. 2004). 

However, long-term surveys of whale shark (Rhincodon typus) tourists in Ningaloo 

Marine Park, Australia, showed that, although rules on separation distances were 

changed between the years so swimmers were not able to get as close to whales, 

satisfaction with the experience did not change (Davis 1998). Surveys of tourists 

watching humpback whales (Megaptera novaeangliae) at Tangalooma, Australia, found 
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proximity of the boat to the whales was not an important influence on satisfaction 

(Orams 2000). 

The number of individual animals or the number of species seen may also influence 

satisfaction with wildlife tourism. Satisfaction of the tourists on swim with dwarf minke 

whale tours in the Great Barrier Reef Marine Park was also significantly correlated with 

the total number of whales encountered on their trip (Valentine et al. 2004). Twenty-six 

percent of the tourists at the 15 wildlife sites in Australia selected ‘large variety of 

wildlife’ as one of the three most important features of a wildlife tourism site 

(Moscardo & Saltzer 2002). 

As well as features of the wildlife, features of the site may influence tourist satisfaction. 

Twenty-six percent of the tourists at the 15 wildlife sites in Australia selected “an 

untouched natural environment” as one of the three most important features of a wildlife 

tourism site (Moscardo & Saltzer 2002). 

5.2.4 Tourist satisfaction with tourism enterprises based on reintroduced 

threatened native mammals 

The above discussion identified the following factors influencing tourist satisfaction 

with wildlife tourism: (i) the information and interpretation provided; (ii) the 

authenticity of the experience; (iii) seeing rare, unique or unusual wildlife; (iv) the 

distance to which tourists can approach wildlife; (v) the number of individuals or 

number of species seen; and (vi) an untouched natural environment. 

Information and interpretation provided 

There is considerable published information available on the kinds of information and 

interpretation which should be provided to tourists (e.g. Ham 1992). The extent and 

type of interpretation depends on the market segment. For example, specialist 

birdwatching tours need to deliver specialist interpretation, while nature-based tours 

with a small wildlife element should have more generalised interpretation 

(Higginbottom, Kelley, Moscardo, Davis & Muloin 2001). It is recommended that 

skilled interpretive guides be employed to deliver the interpretation (e.g. accredited 

EcoGuides: Ecotourism Australia 2005). Hence, to maximise tourist satisfaction, it is 

recommended that tourism enterprises determine the appropriate level of interpretation 

for their market segment, review published information on designing their 

interpretation, and use skilled interpretive guides. 
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Authenticity and seeing rare, unique or unusual wildlife 

Successfully reintroduced wildlife should be in their natural environment and behaving 

naturally, so the wildlife tourism experience should be authentic. Species that are 

threatened have obviously had severe declines in their population, so any reintroduction 

involving threatened wildlife will have rare, unique and unusual wildlife.  

Distance of approach and number of individuals or species seen 

The distance to which tourists can approach wildlife, the number of individuals and 

number of species seen may vary with characteristics of the site and characteristics of 

the tour. The upper limit for the number and variety of wildlife seen will depend on the 

number of wildlife in the site, which the tourism enterprise can control only by the 

expensive and difficult process of reintroducing more wildlife. However, the actual 

number and variety of wildlife seen may be influenced by characteristics of the site that 

the enterprise has some control over, such as the vegetation present. The presence of 

dense vegetation may decrease the number of individuals and number of species seen. 

Enterprises may wish to consider thinning vegetation, to help maximise tourist 

satisfaction. Thinning is labour intensive, so research first needs to be conducted to 

determine whether thinning vegetation does, in fact, increase the number of individuals 

and number of species seen. 

The distance to which tourists can approach wildlife, the number of individuals or 

number of species seen and the total time spent viewing wildlife may be influenced by 

some tour characteristics that enterprises have control over: the time of day (all species 

have some times of the day when they are less active and some times when they are 

more active); the size of the tour group (mammals may flee at greater distances when 

approached by a large group than when approached by a small group (e.g. Hamr, 1988, 

cited in Frid & Dill 2002)); the type of transport (mammals often flee at greater 

distances when approached on foot than in a vehicle (e.g. McLellan & Shackleton 1989; 

Andersen et al. 1996; Papouchis et al. 2001)); or the frequency of tours. Research is 

needed into how these tour characteristics affect the distance to which tourists can 

approach wildlife, the number of individuals and number of species seen. Therefore, 

research was conducted at the Australian Native Flora and Fauna Sanctuary to: 

determine whether thinning of vegetation can increase the visibility of different species 

of wildlife and what types of vegetation affect the visibility of wildlife species the most; 

and to investigate the impact of time of day, size of tour group, transportation of tour 
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group and frequency of tours on the number of wildlife and the ability of tourists to get 

close to them.   

Untouched natural environment 

The sites of most enterprises based on reintroduced threatened mammal species will not 

have an untouched natural environment. However, as discussed in Chapter 3, most 

enterprises based on reintroductions conduct some habitat reconstruction. To help 

maximise tourist satisfaction, tourism enterprises based on reintroduced threatened 

native mammals may need to consider conducting further habitat reconstruction, to 

make the habitat appear as untouched as possible. 

Other factors influencing tourist satisfaction with tourism enterprises based on 

reintroduced threatened native mammals 

The literature review shows that studies on factors influencing tourist satisfaction with 

wildlife tourism are still limited. Other factors not identified by the literature review 

may influence tourist satisfaction with tourism enterprises based on reintroduced 

threatened native mammals. Hence, surveys of tourists at the Australian Native Flora 

and Fauna Sanctuary were conducted to establish whether certain factors specific to this 

situation of viewing reintroduced mammals influenced tourist satisfaction. 

5.3 Case study site 

The Australian Native Flora and Fauna Sanctuary is a 150 ha area in the southwestern 

corner of Western Plains Zoo, in the Central Western Region of New South Wales, 

Australia (Figure 5.1). 
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Figure 5.1. Location of Western Plains Zoo. 

 

The Australian Native Flora and Fauna Sanctuary was chosen as being suitable for the 

study as: 

(i) Reintroductions had been carried out in the area a number of years prior to 

the study, so the animals were reasonably well settled and new generations 

had been born in the sanctuary. This ensured the results were not affected by 

recent reintroductions; 

(ii) The Sanctuary is small, fenced and in a flat, level landscape, so it is typical 

of many small private Australian reserves; 

(iii) The Sanctuary was intended to be used for tourism, but tourism had yet to be 

developed, so it could be manipulated to allow tourism in some areas and 

keep other areas as control areas; 

(iv) The city of Dubbo where the sanctuary is located has a large tourism 

industry, so tourists were available for pilot tours; and 

(v) The Sanctuary is attached to Western Plains Zoo, which was convenient, as 

the zoo staff provided assistance and equipment. 

5.3.1 Climate 

Temperatures in January can reach 44.2°C, while from May to December the 

temperature frequently falls below freezing. Mean annual rainfall is 587mm (Cameron 

1999; Bureau of Meteorology Australia 2001). This study was conducted between 
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August 2002 and April 2003. At the time there were serious to severe rainfall 

deficiencies across most of New South Wales (Bureau of Meteorology Australia 2003). 

5.3.2 Geology 

The Sanctuary is undulating to hilly, ranging from 260 m to 340 m above sea level. 

Underlying geology is rhyolite. Soils range from a shallow lithosol on a steep northerly 

slope to deep loams in drainage depressions and gullies (Cameron 1999). 

5.3.3 Fauna 

A 2.7 m high chain mesh fence designed to exclude introduced predators encloses the 

Sanctuary. The red fox (Vulpes vulpes) and the cat (Felis catus) have been eradicated 

from the area (Cameron 1999). The only native predators are avian: owls; eagles; and 

hawks. 

Two mammal species once common to the area but now locally extinct were 

reintroduced into the Sanctuary from 1996 to 2000: the bridled nailtail wallaby 

(Onychogalea fraenata); and the brush-tailed bettong (Bettongia pencillata). An attempt 

to reintroduce the rufous hare-wallaby (Lagorchestes hirsutus) was unsuccessful in 

establishing a population. 

The other large and medium-sized mammals present in the Sanctuary are eastern grey 

kangaroos (Macropus giganteus), red-necked wallabies (M. rufogriseus), swamp 

wallabies (Wallabia bicolor), sugar gliders (Petaurus breviceps), brush-tailed possums 

(Trichosurus vulpecula) and short-beaked echidnas (Tachyglossus aculeatus). 

Introduced European rabbits (Orytogalus cuniculus) and European brown hares (Lepus 

capensis) are also abundant.   

Management of the area by zoo staff involves burning to prevent bushfires, providing 

supplementary food in times of severe drought, culling rabbits and culling excess 

eastern grey kangaroos. 

5.3.4 Tourism  

At the time of the study, the Sanctuary was closed to the public, although school groups 

and special interest groups occasionally visited. It was planned in the future to run tours 

in the Sanctuary to enable the public to experience locally extinct fauna in a nocturnal 

and effectively wild situation (Zoological Parks Board of New South Wales 2002). 

Some ideas for using the Sanctuary as a tourist attraction included leading guided 
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walks, or spotlighting tours, possibly including a meal, or allowing camping in the 

Sanctuary (P.Cameron, pers. comm.). 

Six frequently-used tracks traverse the Sanctuary. The school groups and special 

interest groups walk and drive around the tracks. Researchers and zoo staff also drive 

around the tracks and often walk off track. 

5.4 Methods 

5.4.1 Vegetation 

Data were collected between November 2002 and December 2002. Replicas were made 

of three different macropodid species found within the Sanctuary. The three species 

were chosen to cover different sized mammals: the brush-tailed bettong, a small 

macropodid (1.1–1.6 kg); the bridled nailtail wallaby, a medium sized macropodid (4-8 

kg); and the eastern grey kangaroo, a large macropodid (35-66 kg). 

The Sanctuary was divided into a number of different habitats (Cameron & Jurskis 

2002): red gum; Deans wattle; grassland; and cypress pine. The cypress pine habitat 

was then further divided into three different thinning regimes: unthinned; thinned in 

1997; and thinned in 1994 (Figure 5.2). Within each of these habitats, 14 random 

locations were chosen. The replicas were placed at the random location and the observer 

walked away from the replica (at an angle also chosen randomly). The percentage of the 

replica visible from 10, 20 and 30 m away was estimated visually by the observer and 

recorded during the day and again in the light from a spotlight at night (data were 

recorded only at night for the brush-tailed bettong, which is nocturnal). The cover of 

grass, shrubs and trees in 1 by 1 m quadrats in a straight line between the replica and the 

30 m mark was also recorded. 

5.4.2 Time of day 

Data were collected during two different seasons, as changes in weather conditions may 

cause wildlife to change the time of day they are most active. Data were initially 

collected from late August to early September 2002, when sunset was around 7 pm and 

sunrise around 5 am Australian Eastern Standard Time (AEST). Data were again 

collected during late March and early April 2003, when sunset was around 6 pm and 

sunrise around 6 am (AEST). 

 



Satisfying Tourists 

 

120

Figure 5.2. Habitat types within the Australian Native Flora and Fauna Sanctuary. 
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Four sites were chosen within the Sanctuary, each located on the edge habitat between 

forested areas and grassland (Figure 5.3). One transect followed the edge of the forested 

area at each site. Transects followed the tracks in the Sanctuary so the results would 

resemble those from actual tours, since future tour groups are most likely to follow 

tracks. 

Figure 5.3. Sites used for the time of day study. 
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Each day was divided into five time periods (AEST): 6-9 am; 9 am-12 pm; 12-4 pm; 4-

7 pm; and 7-10 pm. No transects were walked between 10 pm and 6 am, as it was 

unlikely tourists would be interested in tours during these times. Within each of the time 
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periods, actual times for walking transects and sites to be walked were chosen 

randomly, so the same number of transect walks were conducted within each period. On 

each transect walk every mammal seen was recorded (apart from rabbits and hares, 

which were not recorded as they are pest species and are not likely to be a tourist 

attraction in Australia). The closest distance of the mammal from the observer was also 

recorded using an infrared range viewfinder. 

On each transect walk, the following dependent variables were recorded while the tour 

group was on the transect: 

(i) Number of mammals seen;  

(ii) Number of species seen; 

(iii) Number of reintroduced mammals seen; and  

(iv) Closest distance of every mammal seen from the observer. 

5.4.3 Size, transportation and frequency 

Data were collected from January 2003 to April 2003. Free spotlight tours were 

advertised on posters at the Zoo gate and bicycle shed, and at a number of motels 

around Dubbo. Members of Zoofriends and the Dubbo Field Naturalist’s Society were 

also contacted and the tours mentioned in ‘the Liberal’, Dubbo’s local newspaper. 

Two of the sites used in the time of day study were used again. The same two transects 

were used, but in order to increase the number of samples an extra transect was also 

used in one site, again following tracks in the Sanctuary (Figure 5.4). The first tour 

began at nightfall and the second tour an hour after nightfall. 

A factorial design was used with the following categorical variables:  

(i) Tour group size (9-17 people (large), or 3-6 people (small)); 

(ii) Method of transport (on foot, or in a vehicle); and 

(iii) Presence or absence of a tour in the preceding hour. 

Method of transport and presence or absence of a tour in the preceding hour were 

randomly allocated, but tour group size depended on the availability of tour guests. The 

same dependent variables were recorded as were recorded in the time of day study. 
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Figure 5.4. Sites used for the size, transportation and frequency study. 
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5.4.4 Other tour characteristics 

This study was carried out at the same time as the size, transportation and frequency 

study, using the tour guests from that study. The tours began at 7.30 pm (AEST). Guests 

were encouraged to car pool to drive to the Sanctuary. On smaller tours, all guests were 

taken in my car. I led all the tours and had the only spotlight, though occasionally guests 

would bring their own torch. The tour involved fairly easy walking for about an hour 

and a half to two hours, and if any of the main species (bridled nailtail wallabies, brush-

tailed bettongs or southern hairy-nosed wombats) were not seen in that time, we would 

drive further into the Sanctuary to see them. 

At the end of the tour guests were asked to fill out surveys about their experience 

(Appendix 4). 

5.4.5 Data analyses 

All data were graphed. Error bar charts were used for all data apart from the other tour 

characteristics data, which were graphed in pie charts or column graphs. 

For all data apart from the other tour characteristics data, statistical analyses were 

conducted. Analyses were conducted using SPSS Version 10.0 for Windows. 

Percentages were first transformed using an arcsin square root transformation, because 

they were proportions. Before statistical analyses could be conducted, the assumptions 

for statistical tests were investigated. The assumption of normality was investigated for 

all data, using histograms, Q-Q plots and the Kolmogorov-Smirnov and Shapiro-Wilks 
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statistics. Any data that deviated significantly from the normal distribution were 

analysed using non-parametric tests, except the size, transportation and frequency data, 

which were transformed using a square root transformation. For the data tested using 

linear regressions, the assumption of linearity was assessed using a scatterplot of 

residuals against predicted values and multivariate outliers were assessed using the 

Mahalanobis distance values. For the data analysed using factorial analysis of variance, 

the homogeneity of variance was tested using Levene’s test of equality of error 

variance. 

For the vegetation study, the data deviated significantly from the normal distribution, so 

Kruskal-Wallis tests were used to determine whether there were significant differences 

between the proportions of the replica visible in different habitat types. Mann-Whitney 

U tests were used for post-hoc analyses to determine in which habitat types the visibility 

of the replica was significantly different. Stepwise backwards and forwards linear 

regressions were conducted on grass, shrub and tree cover to determine how much of 

the variation in visibility was explained by each type of cover. 

For the time of day study, the data deviated significantly from the normal distribution 

and all data were collected from the same four sites, so Friedman tests were used to 

determine whether the number of animals seen, number of species seen, number of 

reintroduced animals seen and distance at closest approach varied significantly with 

time of day. Wilcoxon signed-rank tests were used for post-hoc analyses. 

For the size, transportation and frequency study, a factorial analysis of variance was 

used to determine whether the number of animals seen, number of species seen, number 

of reintroduced animals seen or distance of animals from the observer varied 

significantly with treatment. 

5.5 Results 

5.5.1 Vegetation 

The visibility of the eastern grey kangaroo replica differed significantly between habitat 

types at 10 m during the day (χ2=15.702, df=5, sig=0.008), at 20 m during the day 

(χ2=16.074, df=5, sig=0.007), at 30 m during the day (χ2=18.075, df=5, sig=0.003), at 

10 m at night (χ2=12.337, df=5, sig=0.030), at 20 m at night (χ2=11.761, df=5, 

sig=0.038) and at 30 m at night (χ2=18.457, df=5, sig=0.002). The visibility of the 

replica was higher in grassland than in unthinned cypress pine, cypress pine thinned in 
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1997, cypress pine thinned in 1994 and red gum during the day and night at all distances 

(sig<0.03). It was also higher in Deans wattle than in unthinned cypress pine during the 

day from 30 m away (sig=0.013) and higher in Deans wattle than in cypress pine 

thinned in 1994 at night from 30 m away (sig=0.044) (Figures 5.5 to 5.7). 

 The visibility of the bridled nailtail wallaby replica differed significantly between 

habitat types at 10 m during the day (χ2=14.309, df=5, sig=0.014), at 20 m during the 

day (χ2=17.061, df=5, sig=0.004), at 30 m during the day (χ2=24.041, df=5, sig=0.000), 

at 20 m at night (χ2=14.813, df=5, sig=0.011) and at 30 m at night (χ2=18.325, df=5, 

sig=0.003). The visibility of the replica was higher in grassland than in unthinned 

cypress pine, cypress pine thinned in 1997, cypress pine thinned in 1994 and red gum 

during the day at all distances and at night from 20 m and 30 m away (sig<0.038). It 

was also higher in Deans wattle than in unthinned cypress pine during the day and night 

from 20 m and 30 m away (sig<0.022) and in red gum than in unthinned cypress pine 

during the day from 20 m and 30 m away (sig<0.029). During the day from 30 m away 

it was higher in cypress pine thinned in 1994 than unthinned cypress pine (sig=0.048) 

(Figures 5.8 to 5.10). 

The visibility of the brush-tailed bettong replica differed significantly between habitat 

types at 20 m at night (χ2=18.295, df=5, sig=0.003) and at 30 m at night (χ2=20.535, 

df=5, sig=0.001). The visibility of the replica was higher in grassland than in unthinned 

cypress pine, cypress pine thinned in 1997, cypress pine thinned in 1994 and red gum at 

night from 20 m and 30 m away (sig<0.017). It was also higher in Deans wattle than in 

unthinned cypress pine at night from 20 m and 30 m away (sig<0.007). At night from 

30 m away it was higher in Deans wattle than in cypress pine thinned in 1997, cypress 

pine thinned in 1994 and red gum (sig<0.028) (Figures 5.11 to 5.13).  

The linear regressions generally showed increasing tree cover and shrub cover led to a 

decrease in visibility, while increasing ground cover led to an increase in visibility 

(Table 5.1). The only exceptions to this were the bridled nailtail replica at 30 m during 

the day, where the model showed increasing visibility with increasing shrub cover, and 

for the bridled nailtail wallaby and brush-tailed bettong replicas at 20 m at night, where 

the model showed increasing visibility with decreasing ground cover. The latter two 

models, however, were amongst those with the lowest adjusted R square values, which 

shows the models did not fit the data well. 
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Figure 5.5. Mean and standard error for the proportion of eastern grey 
kangaroo replica visible in different habitat types from 10 m away∗.  

 
Figure 5.6. Mean and standard error for the proportion of eastern grey 
kangaroo replica visible in different habitat types from 20 m away∗. 

 
Figure 5.7. Mean and standard error for the proportion of eastern grey 
kangaroo replica visible in different habitat types from 30 m away∗. 

 
Figure 5.8. Mean and standard error for the proportion of bridled nailtail 
wallaby replica visible in different habitat types from 10 m away∗. 

                                                 
∗ CP = Cypress pine 
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Figure 5.9. Mean and standard error for the proportion of bridled nailtail 
wallaby replica visible in different habitat types from 20 m away∗. 

 
Figure 5.10. Mean and standard error for the proportion of bridled nailtail 
wallaby replica visible in different habitat types from 30 m away∗. 

                                                 
∗ CP = Cypress pine 

 
Figure 5.11. Mean and standard error for the proportion of brush-tailed bettong 
replica visible in different habitat types at night from 10 m away∗. 

 
Figure 5.12. Mean and standard error for the proportion of brush-tailed bettong 
replica visible in different habitat types at night from 20 m away∗. 
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Figure 5.13. Mean and standard error for the proportion of brush-tailed bettong 
replica visible in different habitat types at night from 30 m away∗. 
 
 

                                                 
∗ CP = Cypress pine 
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Table 5.1. Results of linear regression analyses of the visibility of replicas in different levels of tree, shrub and grass cover. 
(Equation is the form Y=a+bX+cW+dU, where a is the intercept and b, c and d are the slopes. *p<0.05, **p<0.01) 

Analysis Regression Intercept Slope N t Adjusted 
R square 

Regression and Residual 
sum of squares 

Eastern 
grey 
kangaroo, 
10 m, day 

Visibility (Y) 
Tree cover (X) 
Shrub cover (W) 
Ground cover (U) 

82.319 X   1.995 
W -1.270 
U   1.617 

86 X   -6.092** 
W  -3.004** 
U  +1.617 

0.423 Regression= 28767 
Residual= 36183 

Eastern 
grey 
kangaroo, 
20 m, day 

Visibility (Y) 
Tree cover (X) 
Shrub cover (W) 
Ground cover (U) 

72.573 X  -3.582 
W -0.979 
U   0.180 

86 X   -3.674** 
W   -0.676 
U     1.222 

0.312 Regression= 35471 
Residual= 70060 

Eastern 
grey 
kangaroo, 
30 m, day 

Visibility (Y) 
Tree cover (X) 
Shrub cover (W) 
Ground cover (U) 

53.572 X  -4.246 
W -0.841 
U   0.379 

86 X   -4.010** 
W  -0.795 
U    2.232* 

0.325 Regression= 45164 
Residual= 84311 

Eastern 
grey 
kangaroo, 
10 m, night 

Visibility (Y) 
Tree cover (X) 
Shrub cover (W) 
Ground cover (U) 

85.711 X  -2.089 
W -1.458 
U   0.117 

86 X  -5.335** 
W -2.883** 
U   1.108 

0.349 Regression= 30699 
Residual= 51734 

Eastern 
grey 
kangaroo, 
20 m, night 

Visibility (Y) 
Tree cover (X) 
Shrub cover (W) 
Ground cover (U) 

76.231 X  -3.959 
W -1.767  
U   0.168 

86  X -4.620** 
W  -1.688 
U    0.989 

0.320 Regression= 43469 
Residual= 82788 
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Analysis Regression Intercept Slope N t Adjusted 
R square 

Regression and Residual 
sum of squares 

Eastern 
grey 
kangaroo, 
30 m, night 

Visibility (Y) 
Tree cover (X) 
Shrub cover (W) 
Ground cover (U) 

51.243 X  -4.393 
W  2.004 
U   0.450 

86 X   -4.020** 
W  -1.836 
U    2.571 

0.364 Regression= 56624 
Residual= 89794 

Bridled 
nailtail 
wallaby, 10 
m, day 

Visibility (Y) 
Tree cover (X) 
Shrub cover (W) 
Ground cover (U) 

78.682 X  -2.045 
W -0.473 
U   0.160 

86 X   -4.740** 
W  -0.849 
U    1.373 

0.280 Regression= 27641 
Residual= 62794 

Bridled 
nailtail 
wallaby, 20 
m, day 

Visibility (Y) 
Tree cover (X) 
Shrub cover (W) 
Ground cover (U) 

67.497 X  -3.293 
W -0.740  
U   0.217 

86 X  -3.674** 
W  -0.676 
U   1.222 

0.238 Regression= 32625 
Residual= 90567 

Bridled 
nailtail 
wallaby, 30 
m, day 

Visibility (Y) 
Tree cover (X) 
Shrub cover (W) 
Ground cover (U) 

52.734 X  -4.420 
W  0.751 
U   0.398 

86 X  -3.838** 
W   0.653 
U   2.157 

0.327 Regression= 48444 
Residual= 99744 

Bridled 
nailtail 
wallaby, 10 
m, night 

Visibility (Y) 
Tree cover (X) 
Shrub cover (W) 
Ground cover (U) 

83.000 X  -1.887 
W -1.558 
U   0.169 

86 X   -4.053** 
W  -2.592* 
U    1.345 

0.263 Regression= 29757 
Residual= 73139 

Bridled 
nailtail 
wallaby, 20 
m, night 

Visibility (Y) 
Tree cover (X) 
Shrub cover (W) 
Ground cover (U) 

166.490 X  -3.589 
W -3.603 
U  -1.428 

86 X   -0.411 
W  -0.338 
U  -0.826 

-0.027 Regression= 78587 
Residual= 8583247 
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Analysis Regression Intercept Slope N t Adjusted 
R square 

Regression and Residual 
sum of squares 

Bridled 
nailtail 
wallaby, 30 
m, night 

Visibility (Y) 
Tree cover (X) 
Shrub cover (W) 
Ground cover (U) 

50.334 X  -4.278 
W -0.769 
U   0.372 

86 X   -3.341** 
W  -0.601 
U    1.813 

0.240 Regression= 44991 
Residual= 123329 

Brush-
tailed 
bettong, 10 
m, night 

Visibility (Y) 
Tree cover (X) 
Shrub cover (W) 
Ground cover (U) 

535.567 X -19.363    
W -10.897 
U   -6.447 

86 X  -1.156 
W  -0.504 
U  -1.423 

-0.005 Regression= 2939508 
Residual= 94595778 

Brush-
tailed 
bettong, 20 
m, night 

Visibility (Y) 
Tree cover (X) 
Shrub cover (W) 
Ground cover (U) 

224.884 X  -3.899 
W -5.721 
U -2.430 

86 X  -0.267 
W -0.321 
U  -0.841 

-0.026 Regression= 239502 
Residual= 24021635 

Brush-
tailed 
bettong, 30 
m, night 

Visibility (Y) 
Tree cover (X) 
Shrub cover (W) 
Ground cover (U) 

48.908 X  -4.194 
W -0.535  
U   0.400 

86 X  -3.257 
W -0.416 
U   1.936 

0.241 Regression= 45503 
Residual= 124704 
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In 12 out of the 15 analyses tree cover had values above +2 or below –2, whereas 

ground cover and shrub cover each only had values above +2 or below –2 in three of the 

analyses. Therefore tree cover was a far more important predictor of visibility than 

either shrub cover or ground cover.  

The adjusted R square values for all the regressions were low, so none of models fit the 

data well. Moreover, the regression sums of squares were low in comparison to the 

residual sum of squares, so the models failed to explain a lot of the variation. 

5.5.2 Time of day 

During the spring (August-September) sampling period the total number of animals 

seen varied significantly between time periods (χ2=26.305, df=4, sig=0.000), with 

greater number of animals seen in the 4 to 7 pm and 7 to 10 pm time periods than the 

other time periods (sig<0.012) (Figure 5.14). The total number of species seen also 

varied significantly (χ2=27.308, df=4, sig=0.000), with greater number of species seen 

in the 4 to 7 pm and 7 to 10 pm time periods than the other time periods (sig<0.018) 

(Figure 5.15). The total number of reintroduced animals seen differed significantly 

between time periods (χ2=13.569 df=4, sig=0.009). Reintroduced animals were more 

likely to be seen in the 4 to 7 pm time period than in the 6 to 9 am time period, 9 to 12 

pm time period or 12 to 4 pm time period (sig<0.035). Reintroduced animals were also 

more likely to be seen in the 7 to 10 pm time periods than in the 6 to 9 am time period 

or 12pm to 4pm time period (sig<0.042) (Figure 5.16). The distance of the animals from 

the observer at closest approach differed significantly (χ2=13.799, df=4, sig=0.008) with 

animals tending to be further away from the observer in the 6 to 9 am time period than 

in the 9 to 12 pm time period or 7 to 10 pm time period (sig<0.020) and animals tending 

to be further away from the observer in the 4 to 7 pm period than in the 12 to 4 pm 

period or 7 to 10 pm period (sig<0.004) (Figure 5.17). 
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Figure 5.14. Mean and standard error for the number of animals seen for 
different periods, from earliest time period to latest period. 

 
Figure 5.15. Mean and standard error for the number of species seen for 
different periods, from earliest time period to latest period. 

 
Figure 5.16. Mean and standard error for the number of reintroduced animals 
seen for different periods, from earliest time period to latest period. 

 
Figure 5.17. Mean and standard error for the distance of animals seen from the 
observer at closest approach for different periods, from earliest time period to 
latest time period. 
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During the autumn (March-April) sampling period the total number of animals seen 

varied significantly between time periods (χ2=33.453, df=4, sig=0.000), with greater 

numbers of animals seen in the 4pm to 7pm and 7pm to 10pm time periods than the 

other time periods (sig<0.039) (Figure 5.14). The total number of species seen also 

varied significantly (df=4, sig=0.000, χ2=27.551), with greater numbers of species seen 

in the 4pm to 7pm and 7pm to 10pm time periods than the other time periods 

(sig<0.021) (Figure 5.15). The total number of reintroduced animals seen differed 

significantly (χ2=15.546, df=4, sig=0.004) with reintroduced animals more likely to be 

seen in the 7pm to 10pm time periods than the other time periods (sig<0.041) (Figure 

5.16), as did the distance of the animals from the observer at closest approach 

(χ2=11.022, df=4, sig=0.026), with animals tending to be closer to the observer in the 

7pm to 10pm period than in the other periods (sig<0.040) (Figure 5.17).  

5.5.3 Size, transportation and frequency 

The number of individuals seen, the number of species seen and the number of 

reintroduced animals seen did not differ significantly for the different tour types (Figure 

5.18-5.20). The animals were approached to a significantly closer distance if there was a 

tour in the preceding hour than if there was no tour in the preceding hour (F=4.402, 

sig=0.037) (Figure 5.21). There was also a significant interaction between the presence 

or absence of a tour in the preceding hour, tour group size and method of transportation 

(F=3.523, sig=0.031); the influence of the presence or absence of a tour in the preceding 

hour on distance of animals from the observers depends on tour group size and the 

method of transportation.  

5.5.4 Other tour characteristics 

The total number of surveys collected was 100. Almost all of the guests were 

Australian, 60% from the local Dubbo area (Figure 5.22). There were 18% more 

females than males and 61% of guests had no previous experience of wildlife tours 

(Figures 5.23 to 5.24). The guests’ interest in wildlife ranged from the opportunity to 

view wildlife being one of the most important factors in their travel decisions to the 

opportunity to view wildlife not being included in their travel decisions although they 

enjoy seeing wildlife (not surprisingly, there were no guests who were not interested in 

viewing wildlife or who preferred to avoid wildlife) (Figure 5.25). 
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Figure 5.18. Mean and standard error for the number of animals seen for 
different treatments∗. 
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Figure 5.19. Mean and standard error for the number of species seen for 
different treatments∗. 

899989N =

Type of tour

Car, 1 prev
Walk, large, 1 prev

Car, 0 prev
Walk, small, 0 prev

Walk, small, 1 prev
Walk, large, 0 prev

To
tal

 n
um

be
r o

f r
ein

tro
du

ce
d 

an
im

als
 se

en

3.0

2.5

2.0

1.5

1.0

.5

0.0

 
Figure 5.20. Mean and standard error for the number of reintroduced animals 
seen for different treatments∗. 

                                                 
∗ Car, 0 prev = car tour with no preceding tours; Car, 1 prev = car tour with one 
preceding tour in the last hour; Walk, large, 0 prev = walking tour with a large 
number of people and no preceding tours; Walk, large, 1 prev = walking tour with a 
large number of people and one preceding tour in the last hour; Walk, small, 0 prev = 
walking tour with a small number of people and no preceding tours; and Walk, small, 
1 prev = walking tour with a small number of people and one preceding tour in the 
last hour. 
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Figure 5.21. Mean and standard error for the distance of animals seen from the 
observer at closest approach for different treatments∗. 

                                                 
∗ Car, 0 prev = car tour with no preceding tours; Car, 1 prev = car tour with one 
preceding tour in the last hour; Walk, large, 0 prev = walking tour with a large 
number of people and no preceding tours; Walk, large, 1 prev = walking tour with a 
large number of people and one preceding tour in the last hour; Walk, small, 0 prev = 
walking tour with a small number of people and no preceding tours; and Walk, small, 
1 prev = walking tour with a small number of people and one preceding tour in the 
last hour. 
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Figure 5.22. Place of permanent residence of tour guests (n=100). 
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Figure 5.23. Gender of tour guests (n=100). 
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Figure 5.24. Previous experience of guests with wildlife tours (n=100). 
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Figure 5.25. Importance of wildlife to travel decisions by tour guests (n=100).  
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Guests were generally satisfied with the tour, with 90% picking 4 or 5 on a scale of 1 to 

5, where 1 was “not at all” and 5 was “very” (Figure 5.26). Eighty-four per cent of 

guests said “yes, definitely” they would recommend the tour, and no guests said “no” or 

“don’t know” (Figure 5.27). 

Guests were generally satisfied with their wildlife viewing experience (94% selected 4 

or 5), the guide (93% selected 4 or 5), the information provided (86% selected 4 or 5) 

and the number of people on their tour (83% selected 4 or 5) (Figures 5.28 to 5.31). 

Seventy-six percent were also satisfied with the visibility of animals, but 22% were less 

satisfied, although none were “not at all” satisfied (Figure 5.32). Similarly, 20% were 

less satisfied with the number of animals seen, but none of them were “not at all” 

satisfied (Figure 5.33). Twenty-nine per cent of people were less satisfied with the 

diversity of animals, although again none were “not at all” satisfied (Figure 5.34). 

Guests’ suggestions (Appendix 5) included providing torches (or spotlights), as 

sometimes they had trouble seeing where they were walking. They also suggested paths 

be made more even for walking, and roads be made more even for driving or a four-

wheel drive vehicle used to transport the guests. Guests also suggested a pamphlet or 

handout be given out or sold giving more information and pictures of the animals. 

A few guests wanted more variety in the animals, and also wanted to see the sugar 

gliders. One guest mentioned that it would be good if rabbits were eradicated, and on 

the tour itself a number of guests commented “There are more rabbits than anything else 

in this Sanctuary.” Two guests said they would like a longer tour, but two other guests 

said they would like rest stops during the tour, so it might be difficult for some guests to 

cope with a longer tour. 
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Figure 5.26. Satisfaction with tour overall (on a scale of 1-5, 1=Not at all, 5=Very) 
(n=100). 
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Figure 5.27. Would you recommend the tour to others (n=100)? 
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Figure 5.28. Satisfaction with wildlife viewing experience (on a scale of 1 to 
5, 1=not at all, 5=very) (n=100). 
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Figure 5.29. Satisfaction with guide (on a scale of 1 to 5, 1=not at all, 
5=very) (n=100). 
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Figure 5.30. Satisfaction with the information provided on the tour (on a scale of 1 to 5, 
1=not at all, 5=very) (n=100). 
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Figure 5.31. Satisfaction with the number of people on the tour (on a scale of 1 to 5, 
1=not at all, 5=very) (n=100). 
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Figure 5.32. Satisfaction with the visibility of animals (on a scale of 1 to 5, 
1=not at all, 5=very) (n=100). 
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Figure 5.33. Satisfaction with the number of animals seen (on a scale of 1 to 
5, 1=not at all, 5=very) (n=100). 
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Figure 5.34. Satisfaction with the diversity of animals seen (on a scale of 1 to 5, 1=not at 
all, 5=very) (n=100). 
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5.6 Discussion 

The visibilities of the eastern grey kangaroo, bridled nailtail wallaby and brush-tailed 

bettong were generally higher in the grassland and Dean’s wattle habitats than in the 

cypress pine and red gum habitats. Wildlife viewing in reintroduction areas could be 

optimised by attracting wildlife to vegetation types with high visibility. Tree cover has a 

much greater effect on visibility than shrub or grass cover, although other factors not 

measured in this study also affect visibility (eg. size or shape of vegetation, leaf density, 

leaf and twig litter). Hence, grasslands and areas with sparse vegetation such as Deans 

wattle will have higher visibility than forest areas such as cypress pine forests. Wildlife 

could be attracted to these vegetation types by placing supplementary food or building 

waterholes within them. 

Thinning of the cypress pine did not enhance the visibility of the macropodids in the 

Australian Native Flora and Fauna Sanctuary, but it may indirectly help maximise 

tourist satisfaction. Thinning may increase biodiversity in an area, provide habitat for 

small mammals and attract birds to the area (Cameron & Jurskis 2002), so it may 

increase the number of wildlife in an area and thus the number of wildlife seen. 

Greater numbers of animals and species were seen in the Australian Native Flora and 

Fauna Sanctuary in the 4 to 7 pm and 7 to 10 pm time periods than in the other time 

periods. Greater numbers of reintroduced animals were seen in the 4 to 7 pm time 

period than in the other time periods. Animals tended to be closer to the observer in the 

7 to 10 pm time period than in the other time periods, and brush-tailed bettongs and 

sugar gliders could only be seen in this time period. Hence, tourist satisfaction in the 

Australian Native Flora and Fauna Sanctuary will be optimised by running tours in the 

late afternoon or early evening; late afternoon will be most appropriate if tour guides 

want tourists to see a lot of reintroduced animals, while early evening will be most 

appropriate if tour guides want tourists to be able to approach animals closely and see 

nocturnal animals like bettongs and sugar gliders.  

In the Australian Native Flora and Fauna Sanctuary, there was no significant difference 

between the number of wildlife seen on tours with a preceding tour in the last hour than 

tours without preceding tours, and animals were able to be approached to a closer 

distance on tours with a preceding tour than on tours without preceding tours. Therefore 

it is reasonable to run two tours a night in this area.  
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In the Australian Native Flora and Fauna Sanctuary, there was no difference in the 

number of wildlife seen in the car as seen on foot. It has been suggested that wildlife 

tours on foot are more rewarding, as tourists are able to enter the animals’ habitat rather 

than view them from afar (Shackley 1992). Hence walking tours may be more 

satisfying.  

Large tour groups saw as many mammals as small tour groups. However, size of tour 

group may affect tourist satisfaction even if it does not affect the number of wildlife 

seen. Tourists in small tour groups (less than 10) at Penguin Place, New Zealand, had 

high satisfaction rates, whereas tourists in big tour groups were disappointed with tours 

(Schänzel & McIntosh 2000). 

The best times of day for running tours, the number of tour groups which can be run in 

an area in a single day or night, the most appropriate method of transportation and the 

maximum appropriate tour group size will vary for different species at different sites. 

Therefore tourism enterprises based on reintroductions need to conduct their own 

research to determine the best ways of optimising tourist satisfaction. The research 

described in this chapter provides a good illustration of the factors that need to be 

considered by tourism enterprises and the research they should consider conducting.  

The visitor surveys identified a number of other factors influencing tourist satisfaction. 

For night tours, tour satisfaction may also be enhanced if small torches are provided for 

guests. Guests could be given spotlights, but this may distract them from what the guide 

is showing them and also have a greater impact on the animals.  

In areas with rough roads and tracks, tourist satisfaction may be enhanced if roads and 

tracks are well maintained. The comments by guests in the Sanctuary that paths and 

road be improved are similar to comments by tourists at Penguin Place, who were 

disappointed with the quality of the roads (Schänzel & McIntosh 2000). Tourists may 

also be more satisfied if they are transported in buses rather than in separate cars.  

Providing or selling pamphlets with simple information and pictures of the wildlife may 

also help to maximise satisfaction, by giving guests something to take home after the 

tour. Eighteen percent of tourists surveyed at Penguin Place also commented that they 

would have liked a pamphlet on the penguins to take home (Schänzel & McIntosh 

2000). 
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Feeding certain wildlife species may improve wildlife viewing. In the Australian Native 

Flora and Fauna Sanctuary, a feeding station for the sugar gliders would allow guests to 

view the gliders, significantly increasing tourist satisfaction. However, care must be 

taken to ensure feeding does not negatively impact on wildlife populations. Feeding of 

wildlife can cause: alterations in the composition of wildlife communities; changes to 

wildlife behaviour; wildlife health to deteriorate; loss of skills and abilities required by 

wildlife to find food; loss of wariness of humans; wildlife to become overly aggressive 

towards humans; and changes to wildlife reproduction (Orams 2002). For example, 

feeding of kakapo (Strigops habroptilus) changed the offspring sex ratio of the birds, as 

females that were fed produced more male offspring (Clout et al. 2002).  Mareeba rock-

wallabies (Petrogale mareeba) in North Queensland that are fed by tour companies 

exhibit higher activity levels, including higher aggression, than wallabies that are not 

fed by humans (Hodgson et al. 2004). 

However, feeding of wildlife by tourism enterprises in reintroduction areas may be 

more acceptable than feeding wildlife in other areas, since reintroduction areas are 

already heavily influenced by humans. Reintroductions already influence the 

composition of wildlife communities, so this is less likely to be an issue in 

reintroduction areas. Moreover, supplementary food is often provided for reintroduced 

species in order to encourage them to establish (Davis 1983; Bright & Morris 1994); 

72% of the sites reviewed in Chapter 3 provided supplementary food for reintroduced 

animals. In reintroduction areas with tourism, changes to the behaviour patterns of the 

wildlife may work to mitigate the impacts of tourism. One of the impacts of tourism on 

wildlife is to decrease the amount of time wildlife spend feeding (see Chapter 6), but 

wildlife fed by humans require less time for foraging and feeding (Orams 2002). 

However, the body condition of Mareeba wallabies fed by humans did not differ from 

the condition of wallabies which were not fed, because wallabies fed by humans had 

higher activity levels (Hodgson et al. 2004). Hence, feeding wildlife may not help 

mitigate tourism impacts in all situations. 

Introduced species may impact on the tourists’ impressions of a reintroduction site. In 

the Australian Native Flora and Fauna Sanctuary, tourist satisfaction may be maximised 

by eradication of rabbits. However, the presence of introduced species does allow the 

tour guide to educate guests about the problems caused by introduced species.  
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The visitor surveys identified a number of factors influencing tourist satisfaction at the 

Australian Native Flora and Fauna Sanctuary that were not identified through the 

literature review. It is recommended that tourism enterprises based on reintroductions 

conduct similar surveys of tourists, to check if any other factors are influencing tourist 

satisfaction at their site. 

5.7 Conclusions and recommendations 

It is important for enterprises based on reintroduced threatened native mammals to 

satisfy tourists, because satisfied tourists may return to the enterprise and may also 

recommend the enterprise to other tourists. There are a number of factors influencing 

tourist satisfaction that tourism enterprises can manipulate to maximise satisfaction 

(Table 5.2). Some factors will need to be manipulated in different ways at different 

sites. It is therefore recommended that tourism enterprises based on reintroduced 

threatened native mammals conduct tests to determine which methods they should use 

to maximise tourist satisfaction at their site (Table 5.3).  

Table 5.2. Factors influencing tourist satisfaction, and ways to manipulate them to 
maximise satisfaction. 

Factors Way to maximise satisfaction 
Availability of information 
and interpretation 

• Determine appropriate level of interpretation 
• Review published information such as Ham (1992) to 

design information and interpretation 
• Use skilled interpretive guides 

Presence of an untouched 
habitat 

• Conduct habitat reconstruction to make the habitat 
appear as untouched as possible  

• Eradicate introduced species 
The number of individuals 
and species seen 

• Place supplementary food or build waterholes in 
grasslands and areas with sparse vegetation to attract 
wildlife 

• Thin vegetation  
• Provide supplementary food for some species of 

wildlife 
Other  • Provide torches on night tours 

• Maintain roads and tracks 
• Provide or sell pamphlets with information on the 

wildlife 
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Table 5.3. Tests recommended for tourism enterprises to investigate which 
methods to use to maximise tourist satisfaction at their site. 

Test Method 
Walk paths at different times of 
the day and count the number of 
animals seen, the number of 
species seen, the number of 
reintroduced animals seen and the 
closest distance of every mammal 
seen from the observer 

Run tours at the time of day which is best for 
wildlife viewing (when many animals can be seen 
and the distance from the observer is not too far) 

Record the number of animals 
seen on the first tour of a day or 
night, the second tour, the third 
tour, and so on. 

Determine how many tours it is feasible to run in an 
area in one day or night based on whether it is 
possible to see as many animals on the second tour, 
third tour, etc. as on previous tours, then limit the 
tours in the area to that number 

Record the number of animals 
seen on walking tours compared 
with the number seen on tours in 
vehicles 

If more animals are seen on tours in vehicles, 
consider running tours in vehicles. If more animals 
are seen on walking tours, or if the same number of 
animals are seen on walking tours as on tours in 
vehicles, consider running tours on foot 

At the end of their visit, ask 
guests to complete surveys, with 
questions asking them to rate 
their satisfaction with various 
aspects of their visit and make 
suggestions to improve their visit. 

Use the guests’ comments to improve tours and 
other aspects of their visit. 
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6. MINIMISING THE NEGATIVE IMPACTS OF TOURISM ON 

WILDLIFE 

6.1 Introduction 

One of the concerns identified by the informants in Chapter 3 was modification of 

wildlife behaviour due to tourism. Tourism enterprises based on reintroductions must 

minimise negative impacts of tourists on animals to avoid failed reintroductions and 

obtain sustainable mammal populations. This chapter reviews the published 

international literature to establish what can be learnt from previous studies on how to 

minimise the negative impacts of tourism on wildlife. It then describes field research 

conducted at the Australian Native Flora and Fauna Sanctuary and Changqing National 

Nature Reserve, Shaanxi Province, China, to draw out new lessons and illustrate some 

new ideas for tests to determine which techniques should be used to minimise the 

impacts of tourism on wildlife at a specific site. 

6.2 Review: impacts of tourism on wildlife 

Many wildlife species will respond to humans in the same way as to predators; humans 

are perceived by many natural prey species, and even many predator species, to be top 

predators. Even if a species does not have human-specific antipredator behaviour the 

species may respond to a human in the same way as to a predator. Prey species have 

evolved antipredator responses to generalised threatening stimuli (Frid & Dill 2002).  

Faced with predators, prey sacrifice fitness by spending time vigilant or foregoing 

opportunities in risky habitats (Brown et al. 1999). Prey assess costs, benefits and risks 

of predation to decide how much time to spend in different behaviours (Lima & Dill 

1990). Wildlife species will therefore make sacrifices if humans (such as tourists) 

intrude upon their activities. This leads to many different impacts of tourists on wildlife. 

6.2.1 Disruption of breeding activities 

The presence of tourists in wildlife habitats can disrupt breeding activities. Most of the 

data on tourist impacts on breeding activities have been collected on tourists visiting 

bird breeding colonies. 

Tourists disrupt breeding in bird colonies by frightening birds and causing them to 

flush. In some cases, this leads to increased intraspecific predation. In the Gulf of 
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California, Mexico, Heermann gulls (Larus heermanni) flushed from their nests by 

humans were displaced from their territories, and neighbouring birds destroyed eggs 

and young (Anderson & Keith 1980). Similarly, glaucous-winged gull (Larus 

glaucescens) chicks on Colville Island, Puerto Rico, were attacked by neighbouring 

parent gulls when chicks were displaced from their territories (Gillet et al. 1975). 

Yellow-footed western gulls (Larus occidentalis livens) in the Gulf of California are 

sometimes off their nests for over an hour due to campers. Those that lose their eggs or 

chicks then often practise intraspecific predation, increasing the negative impact of the 

campers (Hand 1980). 

In other cases, tourists flushing birds in colonies cause increased interspecific predation. 

When humans flushed common eiders (Somateria mollissima) from their nests on 

islands in southern Sweden, predatory gulls were attracted to the islands. The presence 

of humans also increased the success of the gulls’ predation (Götmark & Åhlund 1984). 

The presence of boats significantly increased gull predation of eider ducklings on the 

Swedish west coast (Åhlund & Götmark 1989). The presence of humans also increased 

gull predation of double-crested cormorants (Phalacrocorax auritus) and king shags 

(Leucocarbo carunculatus) in Maine, USA, and Chubut, Argentine (Kury & Gochfield 

1975). Human visits to black-crowned night heron (Nycticorax nycticorax) colonies in 

Ile Gros Pèlerin and Ile Brûle, Québec led to an increase in egg predation by crows  

(Tremblay & Ellison 1979). Venezuelan wood stork (Mycteria americana) colonies 

visited during the early stages of nesting lose more eggs and chicks to avian predators 

(González 1999).  

Tourists visiting bird colonies can also cause nest abandonment. Human visits to night 

heron colonies in Ile Gros Pèlerin and Ile Brûle caused nest abandonment (Tremblay & 

Ellison 1979). Brown pelican (Pelecanus occidentalis) colonies on the Gulf of 

California, Mexico, may be abandoned or sparsely occupied throughout the season if 

they are visited early in the season (Anderson & Keith 1980). 

The timing of tourist visits is often critical, with birds generally more sensitive to 

disturbance early in the nesting season. The double-crested cormorants and king shags 

in Maine and Chubut suffered from increased gull predation if they were visited early in 

the season when eggs and naked young were present (Kury & Gochfield 1975). The 

night herons in Ile Gros Pèlerin and Ile Brûle were more sensitive to disturbance before 

and during laying (Tremblay & Ellison 1979). Visits to the wood stork colonies in 
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Venezuela when the young were half-grown did not greatly affect them (González 

1999). Even one visit early in the nesting season of the brown pelican colonies on the 

Gulf of California was enough to cause nests to be abandoned (Anderson & Keith 

1980).  

Although the above research was all conducted with birds rather than mammals, it 

highlights the fact that timing of tourist visits needs to be considered in management to 

reduce tourist impacts on wildlife. At certain times, such as early in the breeding season, 

tourists and their impacts may need to be controlled more than at other times. For some 

species at some times of the year, it may be necessary to block tourist access altogether. 

Although studies are limited, the breeding activities of mammals have also been shown 

to be disrupted by tourists. Ski tourists in Nevada and California who approached black 

bears (Ursus americanus) caused them to abandon dens and cubs, and most of them did 

not select new dens after abandonment (Goodrich & Berger 1994). South American fur 

seals (Arctocephaalus australis) in a breeding colony in Cabo Polonio, Uruguay, 

responded to approaches from tourists by retreating, threatening, leaving or attacking. 

The response of the seals was influenced by the distance to which the tourists 

approached the animals, with significantly more fur seals reacting to tourists 

approaching to less than 10 m than tourists approaching to greater than 10 m (Cassini et 

al. 2004). 

6.2.2 Disruption of typical behaviour 

As well as disrupting breeding activities, the presence of tourists in wildlife habitats can 

disrupt other typical wildlife behaviour, such as feeding and resting activities, or social 

behaviour. 

Tourists can affect the amount of time wildlife engage in certain behaviours. Asian 

rhinoceros (Rhinoceros unicornis) in Chitwan National Park, Nepal, spend less time 

feeding and more time alert during elephant-borne tourist visits (Lott & McCoy 1995). 

Pygmy marmosets (Callithrix pygmaea) in areas subjected to intense tourism in 

northeastern Ecuador spent much less time in social play, showed decreased rates of 

aggression, used the lower stratum of the forest much less and had decreased 

vocalisation rates compared with those in areas with low tourism. This could lead to 

decreased reproductive rates and infant survival, young animals could be disadvantaged 

by having less opportunity to learn adult behaviour, and social activities like mating and 
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infant care could be affected (de la Torre et al. 2000). In Canada, skiers disrupted 

Vancouver Island marmots’ hibernation activities. The disruption depletes the energy 

reserves that the marmots require for survival, leading to mortality, and hence affecting 

the population (Dearden & Hall 1983). 

Like land mammals, marine mammals change their behaviour in response to the 

presence of tourists. Humans disrupted daily haul-out patterns of harbour seals (Phoca 

vitulina) in Bolinas Lagoon, California, particularly humans in non-power boats, who 

are more mobile than people in powerboats or on foot (Allen et al. 1984). Whale 

watching causes whales to adopt behaviours such as sudden dives, increased swimming 

speed, changing direction, swimming away from boats, investigating boats, bunching 

into groups and decreasing the amount of time spent at the surface (Beach & Weinrich 

1989; Blane & Jaakson 1994; Au & Green 2000). Killer whales (Orcinus orca) in 

Johnstone Straight, British Columbia, adopted less predictable paths when approached 

by boats. Behavioural changes can lead to the death of individual whales, and hence 

impact on the success of the breeding group, or affect population fitness by using up 

energy required for maintenance and reproduction and interfering with courtship and 

care of juveniles (Duffus & Dearden 1993). 

Birds are similarly affected. American flamingos (Phoenicopterus ruper) visited by tour 

boats in Yucatan, Mexico, reduced their feeding time and increased their alert time. 

They also decreased their courtship and copulation time (Galicia & Baldassarre 1997). 

On Llangorese Lake and Talybont Reservoir in Brecon Beacons National Park, Wales, 

recreational visitors disrupt wildfowl and decrease the time available for feeding. This is 

a serious problem in midwinter, when wildfowl have increased metabolic demands and 

need to feed during the day to meet these demands (Tuite et al. 1983). Diving ducks, 

especially canvasbacks (Aythya valisineria), on the Upper Mississippi River, USA, were 

flying up to one hour per day because of disturbance from motor boats (Korschgen et al. 

1985). This could lead to a serious energy deficit. Similarly, bald eagles (Haliaeetus 

leucocephalus) on the Nooksack rivers in northwestern Washington, USA, took to the 

air when tourists in canoes were present (Knight & Knight 1984). The presence of 

tourists on beaches in the Otago Peninsula, New Zealand, delayed post-foraging landing 

by yellow-eyed penguins (Megadyptes antipodes). This led to penguin chicks in an area 

with high numbers of tourists having significantly lower fledging weights than chicks in 

an area with no tourists (McClung et al. 2004). 
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Gravid female eastern massasauga rattlesnakes (Sistrurus catenatus catenatus) in a park 

in Ontario, Canada, also changed their behaviour in response to the presence of tourists. 

The snakes moved shorter distances and less frequently in disturbed sites than 

undisturbed sites. Such decreased movements could be detrimental to the snake 

population by changing mating patterns and gene flow (Parent & Weatherhead 2000). 

Even insects can change their behaviour in response to tourists. Glowworms 

(Arachnocampa flava) in Springbrook National Park, Queensland, Australia, douse their 

light for one to ten minutes after being exposed to light from torches for two minutes 

(Merritt 1999). 

The extent to which humans affect behaviour is influenced by the distance to which the 

humans approach the animals. Generally, the closer the approach, the greater the change 

in behaviour. Eastern chimpanzees (Pan troglodytes schweinfurthi) were far more likely 

to flee or charge when encountered at close distances (Johns 1996). When tourists 

approached the Asian rhinoceros in Chitwan National Park to less than 12 m the feeding 

rate was less than half that of when tourists remained 12-23 m away and less than a 

third that of when they stayed 30 m or more away (Lott & McCoy 1995). The flight 

distances of moose (Alces alces) in east central Norway increased with the distance to 

which humans and vehicles approached them. The time taken for their heart rate to 

return to normal also increased with the distance to which they were approached 

(Andersen et al. 1996). Desert bighorn sheep (Ovis canadensis nelsoni) in Canyonlands 

National Park, Utah, showed greater responses to closer approaches than further 

approaches (Papouchis et al. 2001), as did gorillas (Gorilla gorilla gorilla) and 

chimpanzees (Pan troglodytes troglodytes) in the Lope Reserve in central Gabon (Tutin 

& Fernandez 1991), and Sierra Nevada bighorn sheep (Ovis canadensis californiana) 

(Hicks & Elder 1979). White-tailed deer (Odocoileus virginianus) in Wisconsin, USA, 

responded more to snowmobiles that approached them closely than those that remained 

further away (Eckstein et al. 1979).  

The distance of approach also affects the responses of marine mammals. The harbour 

seals in Bolinas Lagoon were more disrupted by close approaches than approaches at 

greater distances (Allen et al. 1984). The killer whales in Johnstone Straight increased 

both speed and deviation from straight-line path when approached closely (Williams et 

al. 2002). South American fur seals (Arctocephalus australis) in Cabo Polonio, 

Uruguay, partially retreated, became alert, or left the rookery much more frequently 
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when tourists approached to less than 10 m than when they remained more than 10 m 

away (Cassini 2001). 

The behavioural response of most mammals is generally greatest when humans 

approach on foot. The moose in east central Norway fled at greater distances and had 

elevated heart rates for longer periods when approached by stimuli that could be 

identified as human in origin than when approached by stimuli that were recognised as 

mechanical (Andersen et al. 1996). Grizzly bears (Ursus arctos horribilis) in the 

southeast corner of British Columbia were more likely to flee when approached on foot 

than in vehicles (McLellan & Shackleton 1989). Desert bighorn sheep in Canyonlands 

National Park, Utah, were more likely to flee when approached by hikers than vehicles 

or mountain bikers (Papouchis et al. 2001). On the other hand, in Glacier National Park, 

Montana, mountain goats (Oreamnos americanus) crossing a highway underpass were 

more disturbed by moving vehicles on the highway than visitors on foot on the highway 

(Pedevillano & Wright 1987). 

Leaving a track frequently traversed by humans tends to elicit a greater response than 

approaches by humans who remain on such a track. Alpine marmots (Marmota 

marmota) around First, in the Swiss Alps, responded strongly to cross-country hikers 

and hikers walking over areas with their burrows, but responded far less to hikers who 

stayed on the trails (Mainini et al. 1993). Similarly, in other areas of the Swiss Alps, 

alpine marmots reacted more strongly to hikers who left the path than to hikers who 

kept to the path (Ingold et al. 1993). In Rocky Mountain National Park, humans 

approaching elk (Cervus elaphus) off the road caused them to flee, but humans on the 

road caused little disruption to elk activities (Schultz & Bailey 1978). Mule deer 

(Odocoileus hemionus), vesper sparrows (Pooecetes gramineus), western meadowlarks 

(Sturnella neglecta) and American robins (Turdus migratorius) all flushed at a greater 

distance and moved further when approached by humans off the trail than on the trail 

(Miller et al. 2001). 

6.2.3 Changing habitat usage  

Tourists visiting wildlife habitats can also cause wildlife to move to a new habitat. 

Grizzly bears in northwest Montana, USA, avoid high quality habitat near roads and 

trails. This could affect their ability to obtain food and increase competition between 

bears (Kasworm & Manley 1990). Grizzly bears in areas of low human use in the 

southeast corner of British Columbia and adjacent portions of Montana fled from a 
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person on foot in every encounter, and in 70% of encounters they ran further than one 

kilometre or out of the area of immediate drainage. In areas of high human use, bears 

ran in 63% of encounters (McLellan & Shackleton 1989). Moose (Alces alces) and elk 

(Cervus elaphus) in Elk Island National Park, Alberta, avoid trails that are heavily used 

by skiers (Ferguson & Keith 1982). Elk in Yellowstone National Park, USA, use 5.5% 

of their mean daily energy expenditure moving away from skiers. The elk move to areas 

that may provide poorer quality forage and require them to spend more energy for 

thermoregulation. The energy costs associated with changing their habitat could be even 

more detrimental than the increased energy required to move (Cassirer et al. 1992). In 

Augustmatthorn Game Reserve, Switzerland, male alpine chamois (Rupicapra 

rupicapra rupicapra) avoided areas near trails (Gander & Ingold 1997). In Minnesota, 

USA, white-tailed deer (Odocoileus virginianus) moved longer distances away when 

snowmobiles were used in the area, and avoided trails used by snowmobiles (Dorrance 

et al. 1975). White-tailed deer in Wisconsin, USA, also moved away from the 

immediate vicinity of snowmobile trails, although snowmobiles did not lead to 

significant differences in home range size or habitat use (Eckstein et al. 1979). 

Marine mammals have also been shown to change habitats in response to tourists. 

Wildlife viewing of manatees (Trichechus manatus) in Tortuguero, Costa Rica, caused 

manatees to avoid areas subject to high boat traffic (Smethurst & Nietschmann 1999). 

In Clayquot Sound, Canada, grey whales (Eschrichtius robustus) moved away from the 

main whale-watching port (Duffus 1996). 

Similarly, American flamingos in Yucatan, Mexico, moved from the lower and middle 

parts of the estuary to the northern end in response to the presence of tourboats (Galicia 

& Baldassarre 1997). Human activities on the Nooksack rivers in northwestern 

Washington, USA, severely disrupted bald eagle feeding behaviour. Alarmed eagles 

would not return to the same feeding area until several hours after the disruption 

(Stalmaster & Newman 1978). On a reservoir in Staffordshire, United Kingdom, the 

majority of goldeneyes (Bucephala clangula) leave the reservoir within a few minutes 

of the arrival of sailing dinghies or powerboats. Remaining birds generally leave the 

reservoir within an hour (Hume 1976). Sailing on a reservoir in London, England, also 

caused many birds to leave. Some species of duck, including teal and widgeon, stopped 

using the reservoir altogether because of the disturbance (Batten 1977). On Llandegedd 

Reservoir, Wales, sailing by itself had a minimal impact on birds because they preferred 
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the shallows which sailboats avoided, but angling forced the birds into the central area. 

Therefore, both sailing and angling together drove many birds from the reservoir (Bell 

& Austin 1985). 

Even reptiles may change their habitat usage in response to the presence of tourists. In 

the Ocotilla Wells State Recreation Area, Colorado Desert, the flat-horned lizard 

(Phrynosoma mcalli) may have changed its habitat due to disturbance by off-road 

vehicles (Beauchamp et al. 1998). 

6.2.4 Impacts of tourists visiting enterprises based on reintroduced threatened 

native mammals 

Occasional approaches by humans may not have a significant impact on wildlife, but if 

animals are continually interrupted while feeding, or displaced from favoured foraging 

sites, they may not be able to keep up the energy or nutrient levels they need for 

survival, migration and breeding. Encounters with humans can then lead to population 

declines (Green & Higginbottom 2001). There is evidence that some wildlife 

populations have been driven to extinction by tourism. A decline in the population of 

North American wood turtles (Clemmys insculpta) in Connecticut, USA, was strongly 

correlated to increasing human recreational activity in the area. In 1982, the year before 

recreation began, there were 106 turtles. In 1991 there were only 14 turtles and after that 

there were no turtles (Garber & Burger 1995). 

Newly reintroduced wildlife populations are particularly vulnerable to extinction. In 

papers published in Australia and New Zealand, 56% of 25 reintroductions did not 

result in a self-sustaining population. Worldwide, 27% of reintroductions in published 

papers did not result in a self-sustaining population and in 47% of reintroductions in 

published papers the success was unknown (Fischer & Lindenmayer 2000). Disruption 

of the behaviour and habitat use of reintroduced wildlife may therefore be even more 

serious than disruption of behaviour and habitat use of other wildlife. This emphasises 

the need for tourism enterprises based on reintroductions to manage the impacts of 

tourism on wildlife successfully. 

6.2.5 Managing impacts of tourism on wildlife 

Management to minimise negative impacts of tourism on wildlife should usually be 

targeted primarily at the tourists or tour operators who are creating the negative impacts, 
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rather than the wildlife (Higginbottom, Green & Northorpe 2003). Management should 

include the following: 

(i) Activities and facilities should be carefully designed to minimise negative 

impacts of tourism, with consideration of the species’ ecology and 

behaviour; 

(ii) Measures to manage numbers of tourists and spatial and temporal 

distribution of tourists should be implemented in areas where there are high 

numbers of tourists; and 

(iii) Measures to modify tourist behaviour should be implemented where their 

behaviour could negatively impact on wildlife (Higginbottom, Green & 

Northorpe 2003). 

The above review shows that studies on the impact of humans on Australian mammals 

are limited. The responses of threatened Australian mammals to humans may differ 

from those of other mammals, especially mammals that have a long history of evolution 

with humans. Therefore, field research was conducted at two study sites to draw out 

further lessons in ways to minimise impacts of tourists on mammals. Field research was 

conducted at the Australian Native Flora and Fauna Sanctuary to investigate ways to 

minimise tourism impacts on Australian native mammals. Different management might 

be required to minimise negative impacts on wildlife in large, unfenced areas than 

wildlife in small, fenced areas, so field research was also conducted at Changqing 

National Nature Reserve to investigate ways to minimise negative impacts of tourism 

on mammals. The field research focussed on designing activities to minimise negative 

impacts of tourism, measures to manage numbers and temporal distribution of tourists, 

and measures to modify tourist behaviour. Designing facilities to minimise negative 

impacts of tourism is outside of the scope of this thesis. 

6.3 Case study sites 

Both the Australian Native Flora and Fauna Sanctuary and Changqing National Nature 

Reserve were used to study ways to minimise the impacts of tourists on wildlife, 

because different techniques may be required to minimise impacts of tourists on wildlife 

in different situations. The Australian Native Flora and Fauna Sanctuary is typical of a 

small private reserve, while Changqing National Nature Reserve is typical of a larger 

area run by conservancies or government conservation bodies.  
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The Australian Native Flora and Fauna Sanctuary is described in Section 5.3. 

Changqing National Nature Reserve is located in Yangxian County, Shaanxi Province, 

on the southern slope of the Qinling Mountain Range, China (Figure 6.1). The Reserve 

is a 29,906 ha area ranging from 800 m to 3,071 m above sea level. 16,541 ha of the 

Reserve are managed by Huayang Protection Station in Huayang Town. The remaining 

13,365 ha area is managed by Maoping Protection Station in Maoping Town (Qinling 

Nature Reserve Group 1998). Most of the research was conducted in the area managed 

by Huayang Protection Station, with a total of 7 days spent in the area managed by 

Maoping Protection Station. 
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Figure 6.1. Location of Changqing National Nature Reserve. 

 

Changqing National Nature Reserve was chosen as being suitable for the study as the 

opportunity to visit it arose in association with other work and: 

(i) It contained 30 resident species of rare and endangered animals. No 

reintroductions had been carried out in the area so far, but releases of some 

animals were planned as part of a major tourism development, so it was 

relevant to consider reintroductions for tourism in this area; 
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(ii) The Reserve is much larger than the Australian Native Flora and Fauna 

Sanctuary (and the animals much more difficult to view), the Reserve is 

unfenced and the Reserve is in a mountainous area, so it is typical of a larger 

area run by conservancies or government conservation bodies; 

(iii) There was limited tourism in the area, so the results were not influenced by 

tourists’ activities. However, in the future a major tourism development was 

planned, which again made it relevant to consider reintroductions for tourism 

in this area; and 

(iv) The Reserve was convenient, as the Reserve staff provided a lot of 

assistance. 

6.3.1 Climate 

The Reserve is located in a region in which the temperate and north-subtropical zones 

intersect. The climate is: 

(i) Subtropical below 900 m; 

(ii) Warm temperate between 901 and 1,400 m; 

(iii) Temperate between 1,401 and 2,500 m; and 

(iv) Cold temperate above 2,501 m. 

In the plains area there is a mean of eight days of snow, with a maximum thickness of 

10 cm. In the mountains there is a mean of 60 days of snow, with a maximum thickness 

of 40 cm. The mean annual precipitation is 814 mm, most of which occurs in summer 

and autumn (Qinling Nature Reserve Group 1998). 

6.3.2 Vegetation 

The Reserve area has been severely degraded by commercial logging and planting 

enterprises established in 1969. Primitive forests were damaged and reduced by logging, 

while introduction of exotic tree species through planting has altered wildlife habitats. 

Logging and planting activities in the Reserve were terminated at the end of 1993 

(Qinling Nature Reserve Group 1998). 

There are eight main vegetation belts within the Reserve: 

(i) Rhododendron capitatum shrub above 3,001 m; 

(ii) Larix chinensis forest between 2,801 and 3,000 m; 

(iii) Albies fargesii forest between 2,501 and 2,800 m; 
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(iv) Betula utilis forest between 2,301 and 2,500 m; 

(v) Betula albosinensis forest between 1,901 and 2,300 m; 

(vi) Quercus aliena forest between 1,501 and 1,900 m; 

(vii) Quercus variabilis between 901 and 1,500 m; and 

(viii) Sub-evergreen and deciduous broadleaf forest belt below 900 m. 

The Reserve also contains 21,358 ha of bamboo forest, covering 71.4% of the total area 

of the Reserve (Qinling Nature Reserve Group 1998). 

6.3.3 Fauna 

Large and medium-sized mammals present in the Reserve include: Asian golden cat 

(Catopuma temmincki); Asiatic serow (Nemorhaedus sumatraensis); Chinese gray goral 

(Nemorhaedus caudatus); European badger (Meles meles); European hare (Lepus 

capensis); European rabbit (Orytolagus cuniculus); forest musk deer (Moschus 

berezovskii); giant panda (Ailuropoda melanoleuca); golden takin (Burdorcas 

taxicolor); golden monkey (Rhinopithecus roxellana); Malayan porcupine (Hystrix 

brachyura); red-and-white giant flying squirrel (Petaurista alborufus); red panda 

(Ailurus fulgens); Reeves muntjac (Muntiacus reevesi); rock squirrel (Sciurotamias 

davidianus); Siberian squirrel (Eutamias sibericus); Tibetan black bear (Selenarctos 

thibetanus); tufted deer (Elaphodus cephalophus); and wild boar (Sus scrofa). The giant 

pandas present in the Reserve comprise one third of the total Qinling Mountains 

population. 

Management of the area by the Reserve staff includes monitoring numbers, habitat and 

health of wildlife every quarter, providing supplementary food to the wildlife in winter, 

clearing of vegetation along paths, clearing landslides from roads, and rescuing sick and 

injured wildlife. 

In the future, giant pandas, golden takin and other species will be reintroduced into a 

medium-sized, fenced area within the Reserve to increase the sightability of wildlife. 

6.3.4 Tourism 

The reserve is visited by small numbers of tourists, generally special interest groups. It 

also hosts a number of groups, including visitors on training courses for the World Wide 

Fund for Nature, photographers from around the world, visitors from AusAID programs 

and wildlife researchers (particularly giant panda researchers from Harbin North-east 
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Forestry University). As part of a major tourism development being jointly conducted 

by the Shaanxi Forestry Department, China, and the Sustainable Tourism Cooperative 

Research Centre, Australia, guided tours will be run in the Reserve. One or two visitor 

centres will also be built in the Reserve. A lodge has been suggested high in the 

mountains, to allow tourists to stay overnight for better wildlife viewing. 

Thirty patrol routes cover the reserve (Figure 6.2). The Reserve staff use these patrol 

routes to monitor wildlife every quarter. Tourists and other groups that visit the reserve 

also use the patrol routes.  

N Scale 1:150 000N Scale 1:150 000

 
Figure 6.2. Patrol routes in Changqing National Nature Reserve. (Source: Changqing National Nature 
Reserve staff). 

6.4 Australian Native Flora and Fauna Sanctuary case study 

It is not possible in a short time frame to assess tourists’ effects on wildlife population 

size. Therefore this study aimed to investigate three effects tourists may have on 

wildlife: changing the proportion of time the animals spend in different activities, 

including feeding, resting, grooming, interacting with conspecifics, moving and looking 

up; causing the animals to flee; and causing the animals to move away from their 

preferred habitat. These effects where chosen as suitable for the short time frame of the 

study and unlikely to be affected by extraneous variables such as drought. The effects 

could potentially influence population size by decreasing energy intake and increasing 

energy use. The study does not aim to show whether the impacts cause population 

declines.  
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The information presented in this section has been previously published in: King, N., et 

al. (2005). Terrifying tourists and wary wallabies: responses of macropodid species in 

the presence of humans. Pacific Conservation Biology 11, 64-72. 

6.4.1 Methods 

Time spent in different activities 

Data were collected from November 2002 to April 2003. The bridled nailtail wallaby, 

swamp wallaby and red-necked wallaby were chosen for this study. The brush-tailed 

bettong, almost entirely nocturnal, was not studied because it is difficult to observe.  

The short time frame of the study limited the sample size, so the number of extraneous 

variables had to be minimised. Macropodid behaviour is often affected by group size, 

particularly the number of conspecifics within 10 m of the macropodid of interest (e.g. 

Blumstein et al. 2001; Wahungu et al. 2001; Blumstein et al. 2003). All behavioural 

data were collected on solitary animals (or mothers with a single young at foot) at least 

10 m from the nearest conspecific. Eastern grey kangaroos, generally found only in 

groups, were not included.   

Observations were made every second day during the study. Observations began before 

sunrise, as soon as there was sufficient light to observe macropods without a spotlight, 

and concluded one hour later. The researcher walked or drove at 1 km/hr along the track 

in a southward direction where possible, starting from a pre-determined randomly 

assigned location until the first animal was sighted. Four different treatments were used: 

(i) No approach: the researcher hid at least 300 m from the animal with the 

animal apparently unaware of their presence; 

(ii) On-track approach: the researcher walked towards the animal along the 

track; 

(iii) Off-track approach: the researcher walked towards the animal off the track 

but parallel to it; and 

(iv) In car approach: the researcher drove towards the animal along the track in a 

large sedan. 

For the latter three treatments, the researcher recorded the distance to the animal at the 

closest approach. The researcher then continued to walk or drive past the animal until 

it was possible to hide and the animal was apparently unaware of the researcher’s 
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presence. In all treatments the researcher then observed the animal through binoculars 

for 5 min, recording transitions between activities by speaking into a tape recorder. 

The 5 min period was chosen because a pilot study found most macropodids returned 

to their pre-approach activity 5 min after an approach. The following activities were 

recorded:  

(i) Feeding: Head down biting or chewing, or biting and chewing leaves from 

tree or shrub; 

(ii) Resting: Head down stationary, or lying on side; 

(iii) Grooming: Licking parts of body or rubbing parts of body with paw; 

(iv) Interacting with conspecifics: Attention focussed on another animal, 

approaching another animal, touching another animal or chasing another 

animal; 

(v) Moving: Moving in any direction, not including moving with head down 

biting and chewing; and 

(vi) Looking up: Head raised, forepaws off ground, not including feeding from 

trees or shrubs. 

I categorised the first four activities as primarily “maintenance activities”, i.e. activities 

required to meet energy demands, maintain health and maintain social organisation. 

The percentage of the 5 min period the animal spent in each different activity was 

calculated. The observer then moved to the next randomly assigned location. Methods 

described above were repeated until the one-hour period ended. 

Flight distances in response to observer approach 

The same species were used as for the time spent in different activities (bridled nailtail 

wallaby, swamp wallaby and red-necked wallaby), but for this study the eastern grey 

kangaroo was added. The same methods were used, with the following differences:  

(i) Only three treatments were used: on-track approach, off-track approach and 

in car approach; and 

(ii) The animal was approached until it fled, and the flight distance (distance 

from the researcher to the animal when it fled) was recorded using an 

infrared range viewfinder. 
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Observations were conducted on the same days as for the time spent in different 

activities; the data collected depended on whether the animals remained stationary or 

fled, so flight distance observations were made only for individuals that fled. 

Movements between habitats in response to experimental tours 

Experimental tours, beginning at dusk and concluding an hour later, were conducted in 

the sanctuary. Tour guests comprised visitors staying in local motels and caravan parks, 

as well as interested locals. Tour group sizes varied between three to 17 people. 

Data collection began 1.5 hours after dusk, 0.5 hour after the tour was finished, and 

concluded 2 hours later. The half-hour time interval was chosen to determine if 

mammals that fled were displaced to less suitable feeding areas for a substantial period. 

Where the forests and grasslands met, four sites were selected for observation. Two 

sites hosted tours (experimental sites) and two were used as control sites. At each site, 

three transects were set out, each running 120 m into the forested areas and into the 

grassland areas. The sites and transects to be studied were randomly allocated on each 

day of the study.  

Transects were walked with a spotlight with 15 mins spent in the forest and 15 mins in 

the grassland. The number of individuals of all mammal species seen in grassland and 

forest were counted and the percentage of mammals seen in grassland determined. The 

grassland areas provide most of the food for mammals, the forest areas are less suitable 

for feeding. 

Data were collected for 2 weeks prior to the commencement of tours. Tours were then 

run every second day for a month. Data were collected every day and continued for 2 

weeks after the tours ended. This allowed data to be collected at the following times and 

sites: 

(i) Pre, control: prior to the commencement of tours in the control sites; 

(ii) Tour day, control: on a day on which a tour was run in the control sites; 

(iii) No tour day, control: on an alternate day to the days on which tours were run 

in the control sites; 

(iv) Post, control: after tours were completed in the control sites; 

(v) Pre, tour: prior to the commencement of tours in the experimental sites; 

(vi) Tour day, tour: on a day on which a tour was run in the experimental sites; 
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(vii) No tour day, tour: on an alternate day to the days on which tours were run in 

the experimental sites; and 

(viii) Post, tour: after tours were completed in the experimental sites. 

Data analyses 

All data were graphed using error bar charts. Statistical analyses were conducted on all 

data using SPSS Version 10.0 for Windows. Square root arcsin transformations were 

used for the percentage of time spent in different activities and the percentage of 

animals found in grassland; percentages form a binomial rather than normal 

distribution. If the square root of each proportion in a binomial distribution is 

transformed to its arcsine the resultant data will have an underlying distribution that is 

nearly normal (Zar 1999).  

Before statistical analyses were conducted, the assumptions for the statistical tests were 

investigated. The assumption of normality was investigated for all data, using 

histograms, Q-Q plots and the Kolmogorov-Smirnov and Shapiro-Wilks statistics. Any 

data that deviated significantly from the normal distribution were analysed using non-

parametric tests. For the data tested using a one-way between groups analysis of 

variance, the assumption of homogeneity of variances was tested using the Levene 

statistic. For the data tested using a one-way analysis of covariance, the assumption of 

linearity was tested using scatterplots, and the assumption of homogeneity of variances 

was again tested using the Levene statistic. 

Kruskal-Wallis tests (non-parametric tests used to examine differences between two or 

more groups) were used to compare the time spent in different activities and the flight 

distances among different treatments, because the data were not normally distributed. 

Mann-Whitney U tests (which test if two independent samples come from populations 

of the same distribution) were used for post-hoc analyses (Coakes & Steed 2001).  

To determine whether the proportion of time spent in different activities varied with the 

distance at closest approach, and whether the observed significant differences from 

treatment were affected by distance, further tests were conducted. Since no distances at 

closest approach were recorded for the “no approach” data, these data were removed 

from the activities data. The remaining data for studying the activities were then 

analysed using a one-way analysis of covariance, with distance at closest approach used 

as a covariate. To minimise the number of analyses conducted on the same data, any 
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activities for which the graphs showed no evidence of differences between treatments 

were not analysed statistically. For any data analysed more than once (eg. once in an 

analysis of variance and then again in an analysis of covariance) a Bonferroni correction 

was applied when determining statistical significance. 

A one-way analysis of covariance, with distance at closest approach as a covariate, was 

used to test if distance at closest approach affected the observed significant differences 

in time spent in different activities between treatments (Coakes & Steed 2001).  

A one-way analysis of variance (which compares the means of more than two groups or 

levels of an independent variable) was used to compare the proportion of animals found 

in grassland with different treatments (Coakes & Steed 2001).  

6.4.2 Results 

Time spent in different activities 

The mean percentage of time bridled nailtail wallabies spent moving differed 

significantly between treatments (χ2=8.248, df=3, sig=0.041), with wallabies spending 

more time moving when approached on a path than when not approached (sig=0.004). 

The percentage of time spent looking up also varied significantly (χ2=9.091, df=3, 

sig=0.028), with more time spent looking up when approached on a path, off a path and 

in the car than when not approached (sig<0.026) (Figures 6.3-6.4). 

The mean percentage of time bridled nailtail wallabies spent feeding, resting, grooming 

and interacting with conspecifics after approach was not significantly related to the 

distance at closest approach (Figure 6.5).  

The mean percentage of time red-necked wallabies spent feeding differed significantly 

between treatments (χ2=0.022, df=3, sig=0.022), with wallabies spending less time 

feeding when approached on a path, off a path and in a car than when not approached 

(sig<0.035). The percentage of time wallabies spent looking up also varied significantly 

(χ2=10.660, df=3, sig=0.014), with wallabies spending more time looking up when 

approached on a path, off a path and in a car than when not approached (sig<0.017) 

(Figures 6.6-6.7). 

The mean percentage of time red-necked wallabies spent feeding, resting, grooming and 

interacting with conspecifics after approach was not significantly related to the distance 

at closest approach (Figure 6.8). 
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Figure 6.3. Mean and standard error for the proportion of time spent feeding, resting, grooming 
and interacting with conspecifics by bridled nailtail wallabies after approach in different ways. 

 
Figure 6.4. Mean and standard error for the proportion of time spent looking up, looking half up 
and moving by bridled nailtail wallabies after approach in different ways. 
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Figure 6.5. The proportion of time spent feeding, resting, grooming and interacting with 
conspecifics by bridled nailtail wallabies after approach against distance at closest approach 
(n=30). 
 

 
Figure 6.6. Mean and standard error for the proportion of time spent feeding, resting, grooming 
and interacting with conspecifics by red-necked wallabies after approach in different ways. 
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Figure 6.7. Mean and standard error for the proportion of time spent looking up, looking half up 
and moving by red-necked wallabies after approach in different ways. 

 
Figure 6.8. The proportion of time spent feeding, resting, grooming and interacting with 
conspecifics by red-necked wallabies after approach against distance at closest approach (n=27). 
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The mean percentage of time swamp wallabies spent feeding differed significantly 

between treatments (χ2=11.958, df=3, sig=0.008), with wallabies spending less time 

feeding when approached on a path, off a path and in a car than when not approached 

(sig<0.021). The percentage of time spent looking up also varied significantly 

(χ2=15.435, df=3, sig=0.001), with wallabies spending more time looking up when 

approached on a path, off a path and in a car than when not approached (sig=0.004). 

The percentage of time spent looking half up varied significantly (χ2=15.279, df=3, 

sig=0.002), with wallabies spending more time looking half up when approached on a 

path or in a car than when approached off a path or when not approached (sig<0.015) 

(Figures 6.9-6.10). 

The mean percentage of time swamp wallabies spent feeding, resting, grooming and 

interacting with conspecifics after approach was not significantly related to the distance 

at closest approach (Figure 6.11). 

 
Figure 6.9. Mean and standard error for the proportion of time spent feeding, resting, grooming 
and interacting with conspecifics by swamp wallabies after approach in different ways. 
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Figure 6.10. Mean and standard error for the proportion of time spent looking up, looking half up 
and moving by swamp wallabies after approach in different ways. 

 
Figure 6.11. The proportion of time spent feeding, resting, grooming and interacting with 
conspecifics by swamp wallabies after approach against distance at closest approach (n=24). 
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Flight distances in response to observer approach 

The flight distances of bridled nailtail wallabies differed significantly for the different 

treatments (χ2=15.460, df=2, sig=0.000), with wallabies fleeing at closer distances when 

approached in a car than when approached on a path or off a path (sig<0.003). Flight 

distances of red-necked wallabies also differed significantly (χ2=13.576, df=2, 

sig=0.001), with wallabies fleeing at closer distances when approached in a car than 

when approached on a path or off a path (sig<0.003). The flight distances of eastern 

grey kangaroos varied significantly (χ2=11.175, df=2, sig=0.004), with kangaroos 

fleeing at closer distances when approached in a car than when approached on a path or 

off a path (sig<0.008). The flight distances of swamp wallabies did not differ 

significantly between treatments (Figures 6.12-6.13). 

Movements between habitats in response to experimental tours 

The percentage of the mammals found in grassland on the same evening as a tour did 

not differ significantly from the percentage found in grassland before tours began. The 

percentage found in grassland in an area with tours on an evening with tours did not 

differ significantly from the percentage found in grassland in an area without tours or 

from the percentage in an area with tours on an evening without tours. The percentage 

of mammals found in grassland after a few weeks of tours did not differ significantly 

from the percentage found in grassland before tours began (Figure 6.14). 

6.5 Changqing National Nature Reserve case study 

It was not possible in Changqing National Nature Reserve to use an experimental design 

to investigate ways to minimise negative impacts on wildlife; it is much more difficult 

to find animals in the Reserve than in the Sanctuary and every encounter with an animal 

contains a large number of variables because the reserve has a wide variety of habitats. 

Instead, this study aimed to use opportunistic approaches to determine how species 

responded to different types of encounters with humans. 

In the short time frame available for this study it was not possible to run tours within the 

reserve, so this study was conducted only in a short-term time frame (immediately after 

the tourist’s approach), and did not consider any longer-term impacts of tours. 
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Figure 6.12. Mean plus standard error for the flight distances of bridled nailtail wallabies and 
swamp wallabies when approached in different ways. 

 
Figure 6.13. Mean plus standard error for the flight distances of eastern grey kangaroos and red-
necked wallabies when approached in different ways. 
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Figure 6.14. Mean and standard error for the proportion of mammals found in grassland after 
different treatments∗, with control areas first, followed by experimental areas. 

                                                 
∗ Pre, control=prior to the commencement of tours in the control sites; Tour day, control=on a day on 
which a tour was run in the control sites; No tour day, control=on an alternate day to the days on which 
tours were run in the control sites; Post, control=after tours were completed in the control sites; Pre, tour= 
prior to the commencement of tours in the experimental sites; Tour day, tour=on a day on which a tour 
was run in the experimental sites; No tour day, tour=on an alternate day to the days on which tours were 
run in the experimental sites; and Post, tour=after tours were completed in the experimental sites. 



Minimising Impacts 

 

172

6.5.1 Methods 

Data were collected from September 2003 to December 2003, between 7.30am and 7pm 

(Beijing time). Data were collected for all animals that I was able to observe during 

daylight hours in the Reserve. For logistical and safety reasons no data were collected 

after nightfall in the Reserve. For each mammal sighting the following information was 

recorded: 

(i) Responses of mammals to humans; 

(ii) Distance at closest approach (in metres); 

(iii) Location of the animal in relation to the group of humans (above, on the 

same level, or below); 

(iv) Size of the group of humans (large, 10-12 people, or small, 2-6 people); 

(v) Observation time (in seconds); 

(vi) Mode of transport (on foot or in vehicle); and 

(vii) The weather (rain, cloud, sun, snow). 

The responses of the species were grouped as follows: 

(i) No response: the animal showed no sign of being aware of the group’s 

presence; 

(ii) Moved away fast: the animal moved away using a running gait within one 

minute after it appeared to become aware of the group’s presence; 

(iii) Moved away moderately fast: the animal moved away using a running gait 

more than a minute after it appeared to become aware of the group’s 

presence; 

(iv) Moved away slowly: the animal moved away using a walking gait; and 

(v) Looked up: the animal watched the group but did not move away. 

Data analyses 

Statistical analyses could not be conducted on the data because there were limited 

sample sizes. Data are presented in tables and discussed. 

Data are presented for all species for which there were more than 10 sightings: Asiatic 

serow, Chinese grey goral, golden takin and rock squirrel. Giant panda and golden 

monkey data were also examined, despite having less than ten sightings, because it is 

expected that tours in the Reserve will deliberately seek out these species more than any 
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of the other species present in the Reserve. Because of the limited sample sizes, the 

results need to be interpreted extremely cautiously. 

6.5.2 Results 

Asiatic serow 

Eleven sightings of Asiatic serow were recorded (Table 6.1). In two approaches the 

animals were below the observers, in two they were above the observers and in five 

they were on the same level as the observers. Only two serow were viewed while 

travelling in a vehicle; both of these moved away quickly. Serow were observed only 

when with small groups of people. 

One serow was observed from 200 m away; it showed no sign of being aware of our 

presence and we were able to observe it for six minutes. The remaining serow were all 

observed from less than 15 m away (3 to 15 m); they all moved away fast. The longest 

the group was able to observe any of these serow for was 1 min. 

Chinese grey goral 

16 sightings of Chinese grey goral were recorded (Table 6.2). In four of the approaches 

the animals were below the observers, in three they were above the observers and in 

five they were on the same level as the observers. Three goral were approached in a 

vehicle and the remaining goral were approached on foot. All goral approached in a 

vehicle moved away fast. Only one goral was seen with a large group of people.  

All goral were observed at distances of 200 m or less (5 to 200 m). The longest the 

group was able to observe a goral for was 3 min. 

Giant panda 

Three giant panda were observed (Table 6.3). In all of the approaches the animals were 

on the same level as the observers, the animals were approached on foot and the group 

of people was small. 

Two pandas were approached to 2 m. One moved away fast and was only able to be 

observed for one second. The other moved away slowly and was able to be observed for 

five minutes. The third panda was approached to 30 m. It moved away slowly and the 

group observed it for 1 min. 
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Table 6.1. Flight responses of Asiatic serow to approaches by humans in different weather, transport and group sizes, from different locations 
and to different distances. 

Mode of 
transport 

Weather Size of group 
of humans 

Location of animals in relation 
to group of humans 

Distance at closest 
approach (m) 

Observation time 
(seconds) 

Response 

On foot Sun Small Same level  2 Moved away fast 
On foot Sun Small Same level 15 60 Moved away fast 
On foot Sun Small Below 10 10 Moved away fast 
On foot Cloud Small    Moved away fast 
On foot Cloud Small Below 200 360 No response 
On foot Cloud Small    Moved away fast 
On foot Rain Small Above 5 5 Moved away fast 
On foot Rain Small Above 5 5 Moved away fast 
On foot Rain Small Same level  5 No response 
Vehicle Rain Small Same level 5 10 Moved away fast 
Vehicle Cloud Small Same level 3 5 Moved away fast 
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Table 6.2. Flight responses of Chinese grey goral to approaches by humans in different weather, transport and group sizes, from different 
locations and to different distances.  

Mode of 
transport 

Weather Size of group 
of humans 

Location of animals in relation 
to group of humans 

Distance at closest 
approach (m) 

Observation 
time (seconds) 

Response 

On foot Sun Small Same level 33  Moved away fast 
On foot Sun Small   10 Moved away fast 
On foot Cloud Small Above 53 180 Moved away fast 
On foot Cloud Small Above 53 180 Moved away fast 
On foot Cloud Small Below 53 60 Moved away fast 
On foot Cloud Small Below 140 120 Moved away moderately fast 
On foot Cloud Small Below 140 120 Moved away moderately fast 
On foot Cloud Small Above 80 120 Moved away slowly 
On foot Cloud Small Same level 45 1 Moved away fast 
On foot Rain Large Below 173  Moved away moderately fast 
On foot Rain Small Below 200  Moved away fast 
Vehicle Rain Small Same level 5 5 Moved away fast 
Vehicle Rain Small Same level 15 40 Moved away fast 
Vehicle Rain Small Same level 15 5 Moved away fast 

Table 6.3. Flight responses of giant panda to approaches by humans in different weather, transport and group sizes, from different locations 
and to different distances. 

Mode of 
transport 

Weather Size of group 
of humans 

Location of animals in relation 
to group of humans 

Distance at closest 
approach (m) 

Observation 
time (seconds) 

Response 

On foot Fog Small Same level 2 1 Moved away fast 
On foot Cloud Small Same level 2 300 Moved away slowly 
On foot Snow Small Same level 30 60 Moved away slowly 
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Golden monkey 

Nine groups of 50-200 golden monkeys were recorded (Table 6.4). In three of the 

approaches the animals were below the observers and in six they were on the same level 

as the observers. All monkeys were approached on foot and the group of people was 

small. 

Six groups of monkeys were observed at distances varying from 40 to 197 m; they 

showed no visible response. Three groups of monkeys were approached to a distance of 

20 m, they moved away fast. Monkeys were observed for between 5 and 75 mins. 

Golden takin 

Thirty sightings of Golden Takin were recorded (Table 6.5). In 12 of the approaches the 

animals were below the observers, in six they were above the observers and in 12 they 

were on the same level as the observers. Nine takin were approached by small groups of 

people and the remainder were approached by large groups of people.  

Two takin were approached in a vehicle and the remaining takin were approached on 

foot. Both takin approached in a vehicle showed visible signs of illness. One looked up 

and the other moved away slowly. 

Sixteen takin were approached to a distance varying from 300 to 1,500 m. They showed 

no visible response. Eight takin were observed from 98 to 274 m. Two of these also 

showed no visible response, two looked up and the remainder moved away slowly. Six 

takin were observed from a distance of 5 to 35m. Two of these appeared healthy and 

four showed visible signs of illness. The two healthy takin fled fast. Two sick takin 

moved away slowly and two looked up. 

Rock squirrel 

Twenty sightings of rock squirrels were recorded (Table 6.6). In two of the approaches 

the animals were above the observers and showed no response. In the remainder of the 

approaches the animals were on the same level as the observers and they all moved 

away fast. Five squirrels were approached on foot and 15 were approached in vehicles. 

18 squirrels were approached by a small group of people and two squirrels were 

approached by a large group of people. 

All rock squirrels were observed from 1 to 10 m. The longest the group observed a rock 

squirrel for was one minute. 
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Table 6.4. Flight responses of golden monkeys to approaches by humans in different weather, transport and group sizes, from different 
locations and to different distances.  

Mode of 
transport 

Weather Size of group 
of humans 

Location of animals in relation to 
group of humans 

Distance at closest 
approach (m) 

Observation time 
(seconds) 

Response 

On foot Sun Small Same level 40 4500 No response 
On foot Sun Small Same level 20 4500 Moved away fast 
On foot Sun Small Same level 50 420 No response 
On foot Sun Small Above 197 4200 No response 
On foot Sun Small Above 20 4200 Moved away fast 
On foot Sun Small Same level 135 300 No response 
On foot Sun Small Same level 150 1200 No response 
On foot Sun Small Same level 20 1200 Moved away fast 
On foot Cloud Small Above 78 1800 No response 

Table 6.5. Flight responses of golden takin to approaches by humans in different weather, transport and group sizes, from different locations 
and to different distances. 

Mode of 
transport 

Weather Size of group 
of humans 

Location of animals in relation 
to group of humans 

Distance at closest 
approach (m) 

Observation time 
(seconds) 

Response 

On foot Sun Large Same level 1000  No response 
On foot Sun Small Below 300 300 No response 
On foot Fog Small Same level 400 300 No response 
On foot Cloud Large Above 1500  No response 
On foot Cloud Large Above 1500  No response 
On foot Cloud Large Above  1500  No response 
On foot Cloud Large Below 1100  No response 
On foot Cloud Large Below 1100  No response 
On foot Cloud Large Below 1100  No response 
On foot Cloud Large Below 1100  No response 
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Mode of 
transport 

Weather Size of group 
of humans 

Location of animals in relation 
to group of humans 

Distance at closest 
approach (m) 

Observation time 
(seconds) 

Response 

On foot Cloud Large Below 1100  No response 
On foot Cloud Large Below 1100  No response 
On foot Cloud Large Below 1100  No response 
On foot Cloud Large Below 1100 600 No response 
On foot Cloud Large Same level 5 60 Looked up 
On foot Cloud Large Same level 35 1680 Moved away fast 
On foot Cloud Small Above 1000 1350 No response 
On foot Cloud Small Same level 98 1320 Looked up 
On foot Rain Large Same level 416  No response 
On foot Rain Large Below 274  Moved away slowly 
On foot Rain Large Below 140  No response 
On foot Rain Large Below 140  No response 
On foot Rain Large Same level 120  Moved away slowly 
On foot Rain Large Same level 120  Moved away slowly 
On foot Rain Large Same level 120  Moved away slowly 
On foot Rain Small Above 110 3600 Looked up 
On foot Rain Small Same level 15 840 Looked up 
On foot Snow Small Above 30  Moved away fast 
Vehicle Cloud Small Same level 10 1680 Looked up 
Vehicle Cloud Small Same level 10 900 Moved away slowly 
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Table 6.6. Flight responses of rock squirrels to approaches by humans in different weather, transport and group sizes, from different locations 
and to different distances.  

Mode of 
transport 

Weather Size of group 
of humans 

Location of animals in relation 
to group of humans 

Distance at closest 
approach (m) 

Observation time 
(seconds) 

Response 

On foot Cloud Small Above us 5 60 No response 
On foot Cloud Small Same level 10 1 Moved away fast 
On foot Cloud Small Above us 2 60 No response 
On foot Rain Small Same level 1 30 Moved away fast 
On foot Rain Small Same level 10 2 Moved away fast 
Vehicle Sun Small Same level 1 2 Moved away fast 
Vehicle Sun Small Same level 3 5 Moved away fast 
Vehicle Sun Small Same level 1 10 Moved away fast 
Vehicle Cloud Large Same level 2 60 Moved away fast 
Vehicle Cloud Large Same level 2 10 Moved away fast 
Vehicle Cloud Small Same level 10 2 Moved away fast 
Vehicle Cloud Small Same level 0.5 1 Moved away fast 
Vehicle Cloud Small Same level 1 2 Moved away fast 
Vehicle Rain Small Same level 1 1 Moved away fast 
Vehicle Rain Small Same level 1 1 Moved away fast 
Vehicle Rain Small Same level 2 2 Moved away fast 
Vehicle Rain Small Same level 1 2 Moved away fast 
Vehicle Rain Small Same level 5 2 Moved away fast 
Vehicle Rain Small Same level 10 1 Moved away fast 
Vehicle Rain Small Same level 10 1 Moved away fast 
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6.6 Discussion 

All macropods in the Australian Native Flora and Fauna Sanctuary responded to the 

approach of humans with a decrease in maintenance activities. They did not 

differentiate between approaches on or off track, or in a vehicle, nor with approach 

distance. This contrasts with results of studies for other mammals. Marmots (Marmota 

marmota) and mule deer (Odocoileus hemionus) showed greater responses when 

approached by pedestrians off the track than on the track (Mainini et al. 1993; Miller et 

al. 2001). These mammals probably respond less to humans on the track because hikers 

and pedestrians predictably confine themselves to tracks and the mammals learn that 

they are not a danger to their own survival (Mainini et al. 1993). The Sanctuary 

macropodids may not have been exposed to humans on a track frequently enough to 

learn that they are not a danger, or they may not habituate well to humans. One-horned 

rhinoceros (Rhinoceros unicornis) appeared to habituate easily to humans. Sambar Deer 

(Cervus unicolor), living in the same area, did not appear to habituate at all (Cosgriff et 

al. 1999; Curry et al. 2001). 

Macropodid species can become habituated to humans (e.g. kangaroos and Quokkas: 

Green & Higginbottom 2001). With frequent tours in the Sanctuary macropodids may 

respond less when approached on the track than off. The macropodids may also have 

learnt that humans off track are no danger, but because zoo staff cull macropodids 

regularly (P. Cameron, pers. comm.) this seems less likely although not impossible. 

Svalbard reindeer (Rangifer tarandus platyrhyncus) in areas with hunting were as easily 

habituated to human activity as in areas without hunting (Coleman et al. 2001). 

The lack of an effect due to the distance of the approach in the Australian Native Flora 

and Fauna Sanctuary differs from studies on white-tailed deer (Odocoileus viginianus), 

Californian bighorn sheep (Ovis canadensis californiana), harbour seals (Phoca 

vitulina), common chimpanzees (Pan troglodytes), mountain gorillas (Gorilla gorilla 

beringei), Asian rhinoceros (Rhinoceros unicornis), moose (Alces alces), eastern 

chimpanzees (Pan troglodytes schweinfurthi), South American fur seals (Arctocephalus 

australis) and desert bighorn sheep (Ovis canadensis nelsoni), which all showed greater 

responses to close approaches than to approaches at a greater distance (Eckstein et al. 

1979; Hicks & Elder 1979; Allen et al. 1984; Tutin & Fernandez 1991; Lott & McCoy 
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1995; Andersen et al. 1996; Johns 1996; Cassini 2001; Papouchis et al. 2001). 

Approach distances may have little effect if the macropodids are disturbed by even the 

most distant approaches, or if they have habituated to humans and are no longer 

frightened by close approaches. In general, if macropodids are totally unhabituated they 

will flee as soon as they sense (see or smell) humans. If they are partially or well 

habituated, they will flee as the humans approach more closely (K. Higginbottom, 

unpublished data). Macropodids in the Australian Native Flora and Fauna Sanctuary did 

not usually flee as soon as they apparently sensed the researcher approaching, so it is 

likely they have at least partially habituated to humans. 

Sample sizes at Changqing National Nature Reserve were small due to the difficulty of 

finding wildlife, so it was not possible to analyse the data statistically. However, many 

of the species in the Reserve seemed more likely to flee if approached closely than if 

approached to a greater distance. Golden monkeys and golden takin appeared more 

likely to flee if approached closely, and the only Asiatic serow that showed no response 

was 200 m away (the others were less than 15m away). Golden monkeys and Asiatic 

serow both fled as soon as they apparently sensed the researcher approaching, whereas 

golden takin often appeared to sense the researcher approaching but did not flee until 

the researcher approached closely. This suggests that golden monkeys and Asiatic 

serow in Changqing National Nature Reserve are not habituated to humans, whereas 

golden takin are at least partially habituated to humans. 

The greater flight distances shown by macropodids in the Australian Native Flora and 

Fauna Sanctuary when approached on foot than in a car is comparable to the response of 

grizzly bears (Ursus arctos horribilis), elk (Cervus canadensis), white-tailed deer, 

desert bighorn sheep and moose, which are all more likely to flee from pedestrians or 

skiers than motorised vehicles (Schultz & Bailey 1978; McLellan & Shackleton 1989; 

Eckstein et al. 1979; Andersen et al. 1996; Papouchis et al. 2001). This suggests people 

on foot or skis represent a greater perceived danger than do vehicles. Moose would 

rarely, if ever, have bad experiences with mechanical transports. Snowscooters in the 

area are highly controlled and hunting is only conducted on foot (Andersen et al. 1996). 

They may have learnt that humans are a danger but mechanical transports are not. 

Mountain goats (Oreamnos americanus) crossing a highway underpass, however, were 
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more likely to flee because of vehicles on the highway than pedestrians on the highway 

(Pedevillano & Wright 1987), possibly reflecting a greater learned danger from 

vehicles. Although the macropodids responded similarly to most other mammals, their 

response is surprising because culling is normally from vehicles (P. Cameron, pers. 

comm.). Perhaps the greater response to humans on foot may occur because pedestrians 

are recognisable as being mammals or even predators. Captive-reared rufous hare-

wallabies (Lagorchestes hirsutus) showed more caution towards models of cats and 

foxes than towards a strange box, even though they had never been exposed to predators 

(McLean et al. 1994; McLean & Lundie-Jenkins 1996). A final explanation for the 

macropodids responding less to vehicles than people on foot may be that they notice 

vehicles from greater distances so were not surprised by them. Desert bighorn sheep 

were believed to respond more to hikers because the mean distance at which they 

noticed vehicles and mountain bikers was twice the distance at which they noticed 

hikers, which meant they were surprised by the hikers (Papouchis et al. 2001). 

Mammals in the Australian Native Flora and Fauna Sanctuary were not displaced to 

more closed habitats after tours; any displacement between habitat types in the 

sanctuary was short-term and animals moved back into areas with food after tours had 

passed. A similar response has been found in roe deer (Capreolus capreolus), which, 

after being displaced from their home range by hunting or orienteering, typically moved 

back after nightfall (Jeppesen 1987). Provided tours are not forcing mammals away 

from feeding areas for extended periods, impacts from tourism are not likely to affect 

wildlife survival or reproduction significantly. This does not necessarily mean tours 

have no impact. Mammals may remain in an area where their survival or reproduction is 

reduced because they have no alternative place to go (Gill et al. 2001; Frid & Dill 

2002). The sanctuary is only 150 ha, around half of which is cypress pine forest with 

limited food. The mammals may be forced to return to the tour areas regardless of 

disturbances because there are no other suitable foraging locations. 

This research suggests that the techniques for minimising negative impacts of tourism 

on wildlife are species specific. For some species, impacts of tourism on wildlife can be 

minimised by ensuring tourists remain on the path, or do not approach too closely, or 

remain in cars. For other species it may be better to take tourists on foot only. For some 
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species a combination of techniques may be best for minimising impacts. For other 

species none of the techniques may work. This study used opportunistic approaches to 

determine how species responded to different types of encounters with humans. This is 

an appropriate technique for tourism enterprises based on reintroductions to determine 

which techniques best minimise impacts upon different species. 

The appropriate techniques of minimising the impact of tourism upon wildlife may even 

vary between groups of animals from the same species, depending on their previous 

experiences with humans or habitat characteristics. For example, fallow deer (Dama 

dama) fled more frequently from humans in closed than in open habitats (Recarte et al. 

1998). 

The best techniques for minimising impacts on wildlife may also change with time as 

wildlife become habituated to humans or conditions vary. In a resource-rich area the 

benefit from remaining may outweigh the risk of remaining (Frid & Dill 2002). White-

tailed deer have lost their natural fear of man when in poor condition (Kabat et al., 1953 

cited in Eckstein et al. 1979; Dahlberg et al., 1956 cited in Eckstein et al. 1979). During 

the study at the Australian Native Flora and Fauna Sanctuary, New South Wales 

suffered from serious to severe rainfall deficiency. This may have influenced the 

wallabies’ responses despite the wallabies being supplied with supplementary food. 

Flight distances and behavioural responses can also differ at different times of the day 

or different seasons (Jeppesen 1987; Louis & Berre 2000; Papouchis et al. 2001; 

Wahungu et al. 2001). Hence it is recommended that wildlife behaviour continue to be 

observed over time to ensure selected techniques remain appropriate. 

To minimise negative impacts of tours on the Australian Native Flora and Fauna 

Sanctuary macropodids, tours could be conducted only in vehicles, but this may 

decrease tourist satisfaction. Tours on foot may be more rewarding for tourists 

(Shackley 1992). Provided displacement caused by tours is short-term, managers may 

elect to conduct all or some tours on foot. Should displacement become significant, 

managers may need to conduct all tours in vehicles.  

To minimise negative impacts of tours in Changqing National Nature Reserve, tour 

guides could encourage guests to avoid approaching animals closely. 
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In a large, forested, mountainous site, impacts of tourists on wildlife may be less of a 

concern than in a small, flat site. For example, in the Reserve, although there are a 

number of good roads originally used for commercial logging and planting enterprises, 

road density is only 0.3 km/km2 (Qinling Nature Reserve Group 1998). For this reason, 

large areas of the reserve are accessible only by climbing steep, slippery hills, or 

climbing over rocks, or walking through thick bamboo. This ensures that large areas of 

the reserve remain undisturbed. This is important when considering the impact that 

tourism could have on wildlife within the reserve. Many previous studies have 

suggested that the availability of undisturbed wildlife refuges may help decrease the 

impact of the presence of humans on wildlife (Hockin et al. 1992; Griffiths & Van 

Shaik 1993; Green & Higginbottom 2001; Cosgriff et al. 1999; Curry et al. 2001). 

The flight responses of wildlife to approaches by humans are of concern in a 

conservation sense only if they affect the viability of the wildlife populations, although 

they may also be of concern in an animal welfare sense if they affect the health or stress 

levels of individuals (Green & Higginbottom 2001). Changqing National Nature 

Reserve is located in a mountainous area with many areas densely forested. As well as 

providing large areas of undisturbed refuge, the dense vegetation in much of the 

Reserve ensures that wildlife do not have to flee great distances to escape humans. This 

is important since the further wildlife are forced to flee the more energy they will have 

to expend, so the more likely that human approaches will have implications for survival 

and reproduction. Wildlife that are a short way from a refuge are also less likely to flee 

from humans who avoid approaching them closely than wildlife that are a long way 

from a refuge (Frid & Dill 2002). The length of time that we were able to observe those 

animals that generally fled, such as Asiatic serow and Chinese grey goral, shows that 

animals in the Reserve did not have to flee far to hide in vegetation. 

Therefore tourism enterprises at sites that are large, mountainous and heavily forested 

may not need to be as concerned with techniques for minimising tourist impacts on 

wildlife as enterprises at small, fenced sites. However, it is never possible to be sure 

tourists will not impact on wildlife unless monitoring is conducted (Green & 

Higginbottom 2001). To ensure tourism is not having major impacts on wildlife in a 

large site, it is important to monitor relative wildlife numbers over time and check 
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wildlife are not decreasing or being displaced from their favoured feeding areas. If 

impacts are found to be occurring, enterprises at large sites may also need to employ 

techniques for minimising the impacts, in the same way as enterprises at small sites do. 

Care should be taken in drawing conclusions about impacts of tourist visits on the 

mammals. The impact of approaches by humans may not affect their survival or 

reproduction. Behavioural responses may be unreliable indicators of fitness costs of 

human approaches (Gill et al. 2001). Lactating adult females in southern elephant seal 

(Mirounga leonina) harems were more alert and called more often when visited by 

researchers, but these changes did not affect pup weaning mass (Engelhard et al. 2002). 

Nonetheless, it is important to minimise the impact of tourist visits until research 

establishes if behavioural changes are affecting population size, and for animal welfare.   

6.7 Conclusions and recommendations 

The presence of humans in wildlife habitats can have negative impacts on wildlife, 

including disruption of breeding activities and other typical behaviours, and changing 

habitat usage. Reintroduced wildlife populations may be particularly vulnerable to 

disruption of behaviour and habitat, as reintroductions often struggle to establish self-

sustaining populations. 

From the published international literature, it can be seen that timing of tourist visits can 

be important. At certain times, such as early in the breeding season, the impact of the 

presence of tourists is much greater than at other times, so tourists may need to be more 

strongly regulated. For some species at some times of the year, it may be necessary to 

block tourist access altogether. The techniques for minimising negative impacts of 

tourism on wildlife are species specific, and may vary between groups of animals from 

the same species, or may even vary with time. It is therefore recommended that tourism 

enterprises based on reintroduced threatened native mammals investigate the impact of 

different approaches on their species at their site, to determine the best technique for 

minimising impacts at their site (Table 6.7). It is also recommended that tourism 

enterprises monitor wildlife numbers over time to ensure populations are not decreasing 

and wildlife are not being displaced from their favoured feeding areas.  
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Table 6.7. Tests recommended for tourism enterprises to investigate the impact of 
different approaches on species at their site, and the appropriate technique to 
minimise impacts. 

Test Result Technique to minimise 
impacts 

Wildlife respond more to 
approaches off the path 
than on the path 

Ensure tourists remain on 
the path at all times 

Approach a number of wildlife 
on the path and off the path, 
and record their behaviour 

Wildlife respond equally to 
approaches off the path 
and on the path 

No need to control whether 
tourists remain on or leave 
the path 

Wildlife respond more to 
close approaches than 
further away approaches 

Control the distance to 
which tourists are allowed 
to approach wildlife 

Approach a number of wildlife 
closely and a number further 
away, and record their 
behaviour Wildlife respond equally to 

close approaches and 
further away approaches 

No need to control how 
closely tourists approach 
wildlife 

Wildlife respond more to 
approaches on foot than 
approaches in a vehicle 

Consider allowing tourists 
to view wildlife only when 
on foot 

Wildlife respond more to 
approaches in a vehicle 
than on foot 

Consider allowing tourists 
to view wildlife only from 
a vehicle 

Approach a number of wildlife 
on foot and in a vehicle, and 
record their behaviour 

Wildlife respond equally to 
approaches on foot and in a 
vehicle 

Tourists can either view 
wildlife on foot or in a 
vehicle 
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7. DISCUSSION AND RECOMMENDATIONS 

Reintroduction programs are sometimes used to help redress serious declines across 

species’ former ranges, but they suffer from high expense and a low success rate. 

Tourism is one tool that could be used to increase the success of reintroduction 

programs, by generating funding for the programs and the local community (and hence 

increasing local and governmental support for the programs), and providing an 

opportunity to educate tourists about reintroductions and conservation.  

However, if tourism is not incorporated successfully into reintroduction programs, it 

may not provide any advantages and may even harm the reintroduction. This could 

happen if generation of income becomes the main driving force behind the 

reintroduction, or if the presence of tourists significantly impacts on the reintroduced 

animals. In this thesis I researched ways to ensure efforts to integrate tourism and 

reintroductions achieve positive conservation outcomes. To achieve such outcomes  the 

tourism enterprises must provide funding for the reintroduction program and the local 

community, while at the same time not arresting population growth or leading to 

population decreases of the reintroduced species. The enterprises must have financial 

sustainability and sustainable mammal populations.  

To obtain sustainable mammal populations, the reintroduced animals must survive and 

breed, and tourists must have minimal negative impacts on the animals. To achieve 

financial sustainability, tourism enterprises based on reintroduced mammals must 

(among other things) satisfy tourists. To achieve each of these goals, tourism enterprises 

based on reintroductions also require support from government bodies, which in turn 

depends on supportive legislation. 

In this thesis I aimed to provide recommendations to increase the rate of success of 

tourism enterprises that reintroduce mammals in achieving financial sustainability and 

sustainable mammal populations, by researching the following questions: 

(i) What can we learn from previous reintroduction attempts that will help 

increase the chance of successful mammal reintroductions?   

(ii) What types of tourism enterprises based on reintroductions of threatened 

native mammals are currently operating in Australia and South Africa? (This 

provided background information on the differences between the two 
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countries, which enabled identification of opportunities for improvements or 

new developments.) 

(iii) What perceived problems do the enterprises face in achieving financial 

sustainability and sustainable mammal populations? What can the 

enterprises do to deal with these problems? What can government bodies do 

to facilitate the development of tourism enterprises based on reintroductions? 

(iv) How are the enterprises influenced by the existing legislation? What changes 

should be made to legislation and policies to help government bodies 

facilitate the development of tourism enterprises based on reintroductions? 

(v) What can tourism enterprises based on reintroductions do to maximise 

tourist satisfaction?   

(vi) How can tourism enterprises based on reintroductions be designed to 

minimise negative impacts on wildlife? 

7.1 Key findings 

The review of tourism enterprises based on reintroductions of threatened native 

mammals in Australia and South Africa (Chapter 3) showed that tourism enterprises 

based on reintroductions in both countries contribute significantly to conservation. 

Tourism enterprises have reintroduced a large number of species, restored large areas of 

habitat (and removed introduced predators from the habitat), and donated or sold excess 

animals to other areas. The review also showed that such enterprises face a number of 

significant obstacles to achieving financial sustainability and sustainable mammal 

populations, and that biological management, tourism management and the political and 

social environment all contribute to these problems. Together, these points emphasise 

the desirability (for conservation purposes) of increasing the rate of success of tourism 

enterprises that reintroduce mammals in achieving financial sustainability and 

sustainable mammal populations. This thesis contributed new knowledge on how to do 

this. 

Figure 7.1 presents a flow chart showing the key recommendations determined in this 

thesis and the linkages between them. The following sections discuss the findings and 

recommendations in detail. 
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Figure 7.1. Recommendations to increase the rate of success of tourism enterprises that reintroduce mammals in achieving financial sustainability and sustainable mammal populations 
(Purple and green outline=applicable to tourism enterprises; Blue outline=applicable to government bodies; Red font=not relevant for enterprises or government bodies in Australia). 

SUSTAINABLE
TOURISM 

ENTERPRISE

SUSTAINABLE 
MAMMAL 

POPULATIONS

Successful 
mammal 

reintroductions

Minimal negative 
impacts on 

animals

Financial 
sustainabilityTourist 

satisfaction

• Start with herbivores and early breeders, preferably wild caught
• When experienced, reintroduce carnivores/omnivores and/or captive-bred
• Model success with different numbers of animals
• Release into a single location
• Avoid releasing territorial or aggressive mammals into areas with conspecifics
• Avoid releasing into areas with dense population of competitors
• Release into areas with predators only if large number of individuals available
• Use predator control
• Use volunteers to assist with monitoring
• Employ staff or consultants with wildlife management knowledge 
• Regularly reintroduce new animals 
• Hold animals in small enclosures before release
• Drop fences between adjacent wildlife reserves

Create partnerships 
with scientists to 
conduct experimental 
releases

• Release different age groups
• Release familiar and unfamiliar groups of species
• Release puppet-reared and not puppet-reared
• Release pen-reared and cage-reared
• Release some predator trained and some not predator trained
• Release into areas with and without predators, or
• Release using soft- and hard-releases

• Manage tourist expectations 
• Review published information to design information and interpretation
• Use skilled interpretive guides
• Conduct habitat reconstruction
• Use supplementary food or waterholes to attract wildlife to areas with sparse vegetation
• Thin vegetation
• Provide supplementary food for some species
• Provide binoculars
• Provide torches on night tours
• Maintain roads and tracks
• Provide or sell pamphlets with information on wildlife
• Eradicate introduced species

• Run tours at best time of 
day for wildlife viewing
• Limit number of tours in 
area
•Carry out tourist surveys

Conduct tests

• Allow tourists to view wildlife only on 
guided tours
• Charge higher entrance fees for 
international visitors or open drive permits
• Build speed humps and underpasses on 
roads
• May need to block tourist access 
altogether at some times of year
• Monitor wildlife numbers over time

Conduct tests

• Determine whether need to 
ensure tourists remain on 
paths 
• Determine whether need to 
control how closely tourists 
approach wildlife

Determine whether best to run 
tours in vehicles or on foot

• Diversify tourism experiences (e.g. through 
diversifying accommodation)
• Diversify into wildlife meat production and live 
sales
• Employ staff or consultants with marketing 
experience
• Avoid reserves with low surface area to 
circumference

Educate tourists about rulesEducate tourists about rules
Support from 

government bodies

• Market benefits of wildlife meat 
• Provide information on effectively monitoring wildlife and vegetation
• Allow landholders to obtain tax concessions or rate rebates
• Make government organisations supportive of private contributions to 
conservation
• Make endangered species available free or subsidised, then run wildlife 
auctions or conduct individual sales
• Provide incentives to form wildlife conservancies
• Market viewing of smaller endangered species
• Educate tourism students and teachers and promote tourism
• Advertise tourism to people from different cultural groups
• Control extralimital species through special permits, incentives and 
disincentives and benchmarking systems
• Use incentives and disincentives and benchmarking systems to 
encourage organisations to follow conservation principles
• Introduce computer licensing systems and more user-friendly 
information 

• Introduce a single licence for keeping, releasing, exhibiting and trading 
animals
• Develop stronger statutory instructions on assessing licence applications
• Introduce special permits to keep animals in a free-ranging environment
• Allow trading of wildlife
• Allow ownership of native fauna and their progeny
• Clearly define property rights
• Allow retrieval of escaped animals
• Standardise laws and qualifications in provinces and states
• Permit a percentage of animals to be captured or allow organisations to 
write their own permits
• Allow more self-regulation by game ranchers associations

Appropriate 
legislation policy
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7.1.1 Increasing the chance of successful reintroductions 

Informants from tourism enterprises based on reintroduced threatened mammals in 

Australia identified mortality of reintroduced mammals to be a problem (Chapter 3). On 

the other hand, mortality of reintroduced mammals in South Africa is now low (less 

than 5%), apparently mainly because the South African wildlife industry has significant 

expertise in capture and translocation of animals. If the number of tourism enterprises 

based on reintroductions in Australia increases and a concerted effort is put into 

improving techniques for capture and translocation, the likelihood of mammal 

reintroductions being successful should also increase. 

In the meantime, the review of published international literature on what can be learnt 

from previous reintroduction attempts to increase the likelihood of reintroductions of 

mammals being successful (Chapter 2) established a number of broad measures that 

could be applied to increase the chance of successful mammal reintroductions. It is 

important to note, however, that the appropriate measures will vary depending on the 

species, site and specific situation. The key measures were: 

(i) Starting the enterprises by reintroducing herbivores and early breeders, 

preferably wild caught, and then moving to carnivores or omnivores and 

captive-bred animals when staff have more experience; 

(ii) Releasing in a single location in most cases; 

(iii) Avoiding releasing territorial or aggressive mammals into areas with 

conspecifics;  

(iv) Avoiding releasing into areas with dense populations of competitors; and 

(v) Releasing into areas with predators only if a large number of individuals are 

available for reintroduction. 

Based on the review (Chapter 2), I also developed some new ideas for experimental 

releases that will increase the available knowledge on how to increase the likelihood of 

reintroductions of mammals being successful, and hence increase the success of future 

reintroductions. Tourism enterprises conducting reintroductions have the opportunity to 

ensure that a concerted effort is put into improving techniques for capture and 

translocation by creating partnerships with scientists to conduct this research. The 

experimental releases identified could help determine:  

(i) The optimal size and age composition of the founder group;  
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(ii) Whether familiarity is important when reintroducing the species;  

(iii) Whether puppet-rearing, free-ranging rearing or predator training will 

increase the success of captive-reared species;  

(iv) Whether it is possible to successfully reintroduce the species into areas with 

predators; and  

(v) Whether a soft-release technique will increase the success of reintroductions 

of the species. 

7.1.2 Types of tourism enterprise based on reintroductions of threatened native 

mammals currently operating in Australia and South Africa, and opportunities for 

improvements or new developments 

The review of tourism enterprises based on reintroduced threatened mammals in 

Australia and South Africa (Chapter 3) found that tourism enterprises based on 

reintroductions in South Africa obtain funding through a combination of hunting, meat 

sales and live animal sales, whereas in Australia many enterprises are not-for-profit 

organisations funded by donations. In South Africa, almost all enterprises provide some 

form of accommodation, with many enterprises having luxury accommodation catering 

to top-end tourists. In Australia, accommodation tends to be basic and many enterprises 

do not provide it at all.   

Informants from tourism enterprises based on reintroduced threatened mammals in both 

Australia and South Africa identified difficulties obtaining funding, making money 

from tourism and competition to be a problem (Chapter 3). To solve this problem, 

tourism enterprises based on reintroductions need to diversify. In Australia, one way 

they could diversify is by providing different types of accommodation (some luxury, 

some mid-range, and some budget accommodation). In Australia and South Africa, they 

could diversify into wildlife meat production (if government bodies help to aggressively 

market wildlife meat) or live sales (but see section 7.1.4). 

7.1.3 Problems enterprises face and solutions 

The review of tourism enterprises based on reintroduced threatened mammals in 

Australia and South Africa (Chapter 3) identified a number of significant obstacles to 

achieving financial sustainability and sustainable mammal populations, and a number of 

solutions to these problems. Problems fall into the broad categories of achieving 
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successful mammal reintroductions, tourist satisfaction, financial sustainability and 

negative impacts of tourists on wildlife. 

Tourism enterprises based on reintroductions could address problems with achieving 

successful mammal reintroductions (at least partially) by: 

(i) Using volunteers to assist with monitoring; 

(ii) Employing staff or consultants with knowledge of wildlife management; 

(iii) Regularly reintroducing new animals to help with inbreeding; 

(iv) Habituating animals before release by holding in small enclosures; and 

(v) Dropping fences between adjacent wildlife reserves. 

Enterprises could address problems with tourist satisfaction by managing tourist 

expectations and educating tourists about the reasons behind any rules (and see section 

7.1.5).  

Enterprises could address financial sustainability problems by employing staff or 

consultants to assist with tourism issues such as marketing, and avoiding reserves with 

low surface area to circumference. 

Enterprises could address problems with impacts on wildlife by: 

(i) Again, educating tourists about the reasons behind any rules; 

(ii) Allowing tourists to view wildlife only on guided tours; 

(iii) Charging higher entrance fees for international visitors or open drive 

permits; and 

(iv) Building speed humps and underpasses on roads (and see section 7.1.6). 

Government bodies in both Australia and South Africa could also help to address some 

of the problems by: 

(i) Providing information on how to monitor wildlife and vegetation effectively; 

(ii) Allowing landholders to obtain tax concessions or rate rebates; 

(iii) Changing the culture of government organisations so they are more 

supportive of privately-run organisations contributing to conservation 

(Australia only); 

(iv) Making endangered species available free of charge or heavily subsidised, 

then later running wildlife auctions or conducting individual sales (Australia 

only); 

(v) Providing incentives to enterprises to form wildlife conservancies; 
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(vi) Aggressively marketing wildlife viewing of smaller endangered species to 

raise the profile and popular appeal of such species; 

(vii) Educating tourism students and tourism teachers and promoting tourism 

developments (South Africa only); 

(viii) Advertising tourism to people from different cultural groups (South Africa 

only); 

(ix) Controlling extralimital species through special permits, incentives and 

disincentives, and benchmarking systems; 

(x) Using incentives, disincentives and benchmarking systems to change 

people’s attitudes to predators (South Africa only); and 

(xi) Using incentives, disincentives and benchmarking systems to encourage 

organisations to follow conservation principles. 

7.1.4 Legislation influences and recommended legislation and policy changes 

Informants from tourism enterprises based on reintroduced threatened mammals in 

Australia and South Africa identified problems due to lack of support from government 

organisations and difficulties obtaining licences (Chapter 3). The review of the 

legislation systems applying to tourism enterprises based on mammal reintroductions 

(Chapter 4) identified some shortcomings of the current legislation that affect the ability 

of government bodies to facilitate the development of enterprises, especially in 

Australia. In particular: 

(i) Only animals rehabilitated following an injury can be released in the ACT; 

(ii) Species can only be released under an approved recovery plan in Victoria; 

(iii) It may be difficult to obtain permits to keep animals on large properties in 

South Australia; 

(iv) Trade in mammals is not allowed in New South Wales, which may severely 

constrain tourism enterprises based on reintroductions (the ability to trade 

mammals is vital to South Africa’s wildlife industry); and 

(v) There is a lack of defined wildlife property rights in New South Wales, 

Victoria, Queensland, South Australia, Tasmania and the ACT, which may 

also make wildlife trade difficult (one of the most important factors leading 

to the development of South Africa’s wildlife industry was legislation 

changes allowing private ownership of wildlife).  
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Tourism enterprises based on reintroductions in Queensland and the Northern Territory 

require fewer licences than the other states (one to keep, release, exhibit and trade 

mammals, and one to import and export wildlife). To facilitate the development of 

tourism enterprises based on reintroductions of threatened mammals in Australia, it is 

recommended that all states follow Queensland and the Northern Territory’s lead and 

only require two licences. 

Other ways that legislation and licensing systems in Australia could be changed to 

better facilitate the development of tourism enterprises based on reintroductions 

include: 

(i) Developing stronger statutory instructions to guide administrators in how to 

assess licence applications; 

(ii) Introducing a new permit in South Australia that covers the specific case of 

landholders who wish to keep animals in a free-ranging environment; 

(iii) Allowing releases of animals onto fenced properties in the ACT and 

Victoria; 

(iv) Changing regulations in New South Wales to allow trading of wildlife; 

(v) Changing regulations in New South Wales and Queensland to allow 

ownership of native fauna and progeny of native fauna; 

(vi) Clearly defining property rights in Victoria, South Australia, Tasmania and 

the ACT; 

(vii) Changing regulations in the ACT so if an animal escapes from custody the 

person who holds the animal can retrieve it; and 

(viii) Introducing computerised licensing systems and better, more user friendly 

information. 

In South Africa, ways that legislation and licensing systems could be changed to better 

facilitate the development of tourism enterprises based on reintroductions include: 

(i) Standardising laws in all provinces; 

(ii) Standardising qualifications required by tour guides in all provinces; 

(iii) Permitting a certain percentage of animals to be captured, rather than an 

exact number, or allowing organisations to write their own permits within 

boundaries defined by a management plan; and 

(iv) Allowing more self-regulation by game ranch associations, as long as they 

ensure their members operate ethically. 
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7.1.5 Maximising tourist satisfaction 

Informants from tourism enterprises based on reintroduced threatened mammals in 

Australia and South Africa identified difficulties satisfying tourists to be a problem 

(Chapter 3). Tourist satisfaction is important for financial sustainability because 

satisfied tourists may recommend a tourist attraction to other tourists and may also 

return to a tourist attraction. The review of the published international literature on 

factors influencing tourist satisfaction (Chapter 5) identified a number of factors 

influencing tourist satisfaction with wildlife tourism: (i) the information and 

interpretation provided; (ii) the authenticity of the experience; (iii) seeing rare, unique 

or unusual wildlife; (iv) the distance to which tourists can approach wildlife; (v) the 

number of individuals or number of species seen; and (vi) an untouched natural 

environment. 

The review identified the following ways tourism enterprises based on reintroductions 

can maximise tourist satisfaction: 

(i) Determine appropriate levels of interpretation and review published 

information to design information and interpretation; 

(ii) Use skilled interpretive guides; and 

(iii) Conduct habitat reconstruction to make the habitat appear as untouched as 

possible.  

The field research on satisfying tourists (Chapter 5) drew out the following new lessons 

for how tourism enterprises based on reintroductions can maximise tourist satisfaction: 

(i) Place supplementary food or build waterholes in grasslands and areas with 

sparse vegetation to attract wildlife;  

(ii) Thin out dense vegetation; 

(iii) Provide supplementary food for some species of wildlife; 

(iv) Provide torches on night tours; 

(v) Maintain roads and tracks well;  

(vi) Provide or sell pamphlets with information on the wildlife; and 

(vii) Eradicate exotic introduced species. 

Tourist satisfaction with tourism enterprises based on reintroductions can also be 

increased by manipulating tour characteristics. The appropriate tour characteristics will 

vary depending on the site. I developed some new ideas for tests to determine which 
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methods can be used to maximise tourist satisfaction at a specific site, as illustrated by 

the field research on satisfying tourists. The tests identified will help determine: 

(i) The best time of day or year for wildlife viewing;  

(ii) How many tours it is feasible to run in an area in one day or night; 

(iii) Whether it is better to run tours in vehicle or on foot; and 

(iv) Any other factors that are influencing tourist satisfaction at the site. 

7.1.6 Minimising negative impacts on wildlife 

Researchers and staff from government departments who have conducted research on or 

assisted tourism enterprises based on reintroductions of threatened native mammals in 

South Africa identified modification of wildlife behaviour due to tourism to be a 

problem (Chapter 3). The presence of tourists in wildlife habitats can disrupt wildlife 

breeding, feeding, resting and social activities, and cause wildlife to move to a new, less 

favourable habitat. Occasional approaches by humans may not have a significant impact 

on wildlife, but if animals are continually interrupted while feeding or displaced from 

favoured foraging sites they may not be able to keep up the energy or nutrient levels 

they need for survival, migration and breeding. Encounters with humans can then lead 

to population declines. Reintroduced wildlife populations are particularly vulnerable to 

extinction, so it is vital to minimise the negative impact of the presence of humans on 

reintroduced wildlife populations 

The review of published international literature on negative impacts of tourism on 

wildlife (Chapter 6) found that at some times of the year (such as early in the breeding 

season) tourists may need to be more strongly regulated than at other times. It may even 

be necessary to block tourist access altogether for some species at some times of the 

year.  

The appropriate techniques for minimising the impacts of tourism on wildlife will vary 

between species, groups of animals of the same species, and time. It is therefore 

recommended that tourism enterprises based on reintroduced threatened native 

mammals investigate the impact of different approaches on the species at their site, to 

determine the best technique for minimising impacts at their site. I developed some new 

ideas for tests to determine which techniques should be used to minimise the impacts of 

tourism on wildlife at a specific site, as illustrated by the field research on minimising 
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the negative impacts of tourism on wildlife (Chapter 6). The tests identified will help 

determine:  

(i) Whether it is necessary to ensure tourists remain on the path at all times;  

(ii) Whether it is necessary to control the distance to which tourists are allowed 

to approach wildlife; 

(iii) Whether it is best to allow tourists to view wildlife only when on foot or 

only when in a vehicle, or whether they can view wildlife either on foot or in 

a vehicle. 

It is also recommended that tourism enterprises monitor wildlife numbers and 

population structure over time to ensure populations are not decreasing and wildlife are 

not being displaced from their favoured feeding areas. 

7.2 Relevance for different stakeholders 

The approach developed in this thesis recognises that action is needed at all of the 

following levels: 

(i) Practices adopted by operators of tourism enterprises based on 

reintroductions in releasing, managing and monitoring wildlife, managing 

tourist impacts on wildlife, planning and tourism management; 

(ii) Attitudes and policies of and resources supplied by government conservation 

staff responsible for managing licensing of tourism enterprises based on 

reintroductions; and 

(iii) Changes to legislation and policies relating to tourism enterprises based on 

reintroductions. 

Appendix 6 provides a convenient full listing of each of the recommended steps 

applying to different stakeholders in Australia. Not all of the recommendations given in 

Figure 7.1 and Appendix 6 are necessary for all tourism enterprises based on 

reintroduced mammals. For example, conducting predator control will only be 

necessary for enterprises in locations where introduced predators are a major problem, 

and employing people to assist with marketing will not be necessary if the owner of the 

enterprise has good marketing experience. Some recommendations assist in achieving 

more than one goal (e.g. educating tourists about the reasons behind any rules helps to 

minimise negative impacts on wildlife and to satisfy tourists). Some recommendations 

might not be cost-effective in all situations and may also be controversial (e.g. using 
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supplementary food to attract wildlife to good viewing locations, or charging higher 

fees for international visitors). Each enterprise should use the recommendations as a 

checklist when considering ways to achieve financial sustainability and sustainable 

mammal populations, and decide which recommendations are applicable and cost-

effective for their situation. 

As with the recommendations for enterprises, not all recommendations for government 

bodies will be necessary in all jurisdictions. In some countries, the government may not 

be able to afford the expense of all the recommendations (e.g. subsidising endangered 

species or marketing wildlife viewing of endangered species). In some jurisdictions, the 

development of wildlife enterprises based on reintroduced species may be at such an 

early stage that it is too early to consider some recommendations (e.g. allowing industry 

self-regulation). On the other hand, the development of enterprises and wildlife trade in 

some jurisdictions may be so far advanced that some recommendations are no longer 

needed (e.g. educating staff on the benefits of tourists, or subsidising endangered 

species). The recommendations given in black in Figure 7.1 are strongly suggested for 

government bodies in Australia at this time. Government bodies in other countries need 

to consider which recommendations are of use for them at this time, which may be of 

use in the future, and which are unlikely to be ever useful.  

7.3. Difficulties with implementing the recommendations in Australia 

There are likely to be some constraints or obstacles to effectively implementing the 

above recommendations. This section considers the key challenges, particularly for 

Australian enterprises and government bodies. 

7.3.1 Increasing the chance of successful reintroductions 

One of the major constraints to implementing the measures to increase the likelihood of 

mammal reintroductions being successful is a lack of enough available threatened 

mammals. To start the enterprise with wild-caught herbivores and early-breeders, wild-

caught species must be available. In many cases of endangered Australian mammals, 

wild populations are so small that removing individuals from the donor wild population 

could cause that population to go extinct. In some cases, only a few individuals can be 

safely removed, so in those cases the best use of those few that can be removed may be 

to breed them in captivity, rather than reintroducing them to another area. Therefore, 
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there may often be more captive-bred mammals available for reintroduction than wild-

caught mammals.  

To overcome this constraint, tourism enterprises could start by reintroducing non-

endangered species. The review of tourism enterprises based on reintroduced threatened 

mammals in Australia (Chapter 3) showed that 11 of the 25 species that had been 

reintroduced were classified as lower risk, least concern (according to the IUCN Red 

List 2003). Where endangered wild-caught species are not available, tourism enterprises 

could start their enterprise by reintroducing non-endangered wild-caught species, 

moving to reintroducing endangered captive-bred animals when staff have more 

experience with reintroductions.  

A lack of available threatened native mammals is also one of the major constraints to 

tourism enterprises conducting further research in partnerships with scientists. A 

reasonably large number of mammals are required to conduct the experimental releases 

suggested in the recommendations (to give the reintroductions a good chance of being 

successful and to ensure differences observed are not due to random chance). In many 

cases, large numbers of threatened native Australia mammals are not available for 

reintroduction. Wild populations are small and, due to cost constraints, populations in 

captive-breeding facilities are also small. Therefore, it may not be possible to conduct 

the recommended experimental releases in all cases.  

It will not always be possible to overcome this constraint, but where possible tourism 

enterprises based on reintroductions should be creative in trying to find ways around it. 

One way enterprises could overcome this constraint is by working together. Sometimes, 

two or more enterprises are planning a reintroduction of the same species (e.g. the 

review of tourism enterprises in Australia (Chapter 3) found that two sites were 

planning to reintroduce the parma wallaby, two sites were planning to reintroduce the 

western quoll and two sites were planning to reintroduce the bilby). Enterprises could 

work together (with each other and scientists) to reintroduce the species concurrently, 

using the same methods. For example, two sites could reintroduce some parma 

wallabies using a particular soft-release technique and some parma wallabies using a 

particular hard-release technique. By reintroducing the species concurrently by the same 

methods, the enterprises will increase the amount of data available to the scientists to 

determine whether it is necessary to release parma wallabies using a soft-release 

technique. 
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7.3.2 Opportunities for improvements or new developments 

The recommendations suggest diversifying to overcome problems with competition. 

However, (as discussed in Chapter 1) the demand for tourism enterprises based on 

reintroductions in Australia is unknown and potentially low. The demand will limit how 

many tourism enterprises based on reintroductions will ever be able to succeed. The 

number of enterprises that succeed will be increased if enterprises are creative in 

providing diverse experiences, but the maximum may still be too low to achieve the 

kinds of conservation outcomes achieved in South Africa (see Chapter 3).  

This may not be the bad news it first appears. To begin with, while this thesis aims to 

increase the rate of success of tourism enterprises that reintroduce mammals in 

achieving financial sustainability and sustainable mammal populations, the thesis does 

not aim to help people who are only interested in making money from wildlife (since 

this could have negative impacts on conservation and animal welfare). The 

recommendations are provided to assist enterprises with a strong conservation ethic and 

good business practices to succeed.  

Moreover, the use of tourism to support reintroduction programs is only a first step in 

achieving conservation outcomes. While the number of tourism enterprises will be 

limited by demand, there is great scope in Australia for landholders to reintroduce 

endangered mammals for altruistic purposes. Informants from all the tourism enterprises 

based on reintroduced threatened mammals in Australia reviewed in Chapter 3 indicated 

that they were primarily motivated by conservation interests. Similarly, in South Africa, 

most owners of tourism enterprises based on reintroductions are motivated (at least 

partly) by lifestyle factors and an interest in wildlife or conservation (Higginbottom & 

King 2004). As more tourism enterprises reintroduce mammals (and, if tourism 

enterprises and government bodies follow the recommendations in this thesis, the 

likelihood of reintroductions of mammals being successful increases, endangered 

species become more readily available, and legislation and permitting systems are 

simplified) it should lead to more landholders reintroducing species for lifestyle or 

conservation reasons. Hence, the conservation benefits will go beyond that which can 

be achieved by tourism enterprises alone.  
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7.3.3 Government bodies facilitating the development of enterprises and legislation 

and policy changes 

The recommendations for government bodies involved in wildlife conservation and 

government departments responsible for legislation and licensing are likely to face the 

greatest obstacles. Legislation changes allowing trading of wildlife, ownership of native 

fauna and their progeny and retrieval of escaped animals may be against the current 

Australian culture, which does not believe in private ownership of wildlife. Legislation 

changes designed to make it easier for enterprises to obtain licences (such as minimising 

the number of licences required and developing stronger statutory instructions, or 

measures to make endangered species more readily available to private enterprises) are 

likely to cause debate amongst many Australians who believe that private enterprises 

cannot be trusted to look after wildlife, and amongst government conservation 

departments who believe that conservation should remain their domain. 

However, the South African experience shows that the potential benefits for 

conservation of easing legislative restrictions and making endangered species readily 

available are huge. It is therefore not only worthwhile, but imperative, that government 

bodies and private enterprises work together to overcome the obstacles. 

7.3.4 Maximising tourist satisfaction 

To conduct the tests recommended to determine how to maximise tourist satisfaction at 

each site requires a lot of time and effort, so enterprises may not wish to conduct them. 

To save time, some of the tests could be conducted by guides, and even involve tourists, 

during tours. For example, tour guests could keep track of the number of animals they 

see, and enterprises could use the data to determine how many tours it is feasible to run 

in an area in one day or night and whether it is best to run tours in vehicles or on foot. 

Some of the other recommendations for maximising tourist satisfaction, such as 

providing supplementary food to some species, thinning vegetation, or using 

supplementary food or waterholes to attract wildlife to areas with sparse vegetation, 

may not be consistent with the conservation aims of the tourism enterprise. As 

discussed in Section 7.3, enterprises need to consider which recommendations are 

applicable for their situation. To maximise tourist satisfaction, enterprises can explain to 

the tourists why they have decided to avoid manipulating certain factors. 



Discussion and Recommendations 

 

202

7.3.5 Minimising negative impacts on wildlife 

To conduct the tests recommended to determine how to minimise the negative impact of 

tourists on wildlife at each site also requires a lot of time and effort, so again enterprises 

may not wish to conduct them. Again, some of the tests could be conducted by guides 

and tourists during tours. Alternatively, enterprises could invite volunteers (such as 

university students) to assist them with the tests. 

Blocking the access of tourists at certain times of the year will cost enterprises money, 

so they may not wish to do this. However, without sustainable mammal populations, 

enterprises cannot achieve financial sustainability. Enterprises need to weigh the 

potential long-term financial and conservation benefits of measures to minimise 

negative impacts of wildlife against short-term financial and time loss. 

7.4 Limitations of the research 

This study used a mix of techniques to identify factors affecting the success of tourism 

enterprises based on mammal reintroductions in achieving financial sustainability and 

sustainable mammal populations. It was strongly multidisciplinary, identifying both 

socio-economic and biological factors. Covering such a wide range of fields led to a 

number of limitations in this research. 

The review of tourism enterprises based on reintroduced threatened mammals in 

Australia and South Africa (Chapter 3) relied on a very small number of sites, only 18 

in Australia and eight in South Africa. Only four states of Australia and three provinces 

of South Africa were covered. This means that some problems may not have been 

identified, while others may have been given more weight than they would have if the 

sample sizes were larger. The benefits of the enterprises to conservation may also have 

been underestimated. 

The review of the legislation systems applying to tourism enterprises based on mammal 

reintroductions in South Africa (Chapter 4) reviewed legislation and permitting systems 

in only one province. The changes to South African legislation recommended in the 

thesis may therefore not be appropriate for all provinces in South Africa. There may 

also have been useful ideas for changes to Australian legislation that were missed by 

concentrating on a single province. A review of legislation systems applying to tourism 

enterprises based on mammal reintroductions in all provinces in South Africa could be 
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conducted in the future, to draw out further recommendations for changes to Australian 

legislation. 

The field research on satisfying tourists (Chapter 5) was conducted at a single site in 

Australia, which limits the value of the findings because the methods to maximise 

tourist satisfaction will vary depending on the site. The surveys of tour guests at the 

Australian Native Flora and Fauna Sanctuary identified a number of factors influencing 

tourist satisfaction at that particular site. However, 60% of the tour guests were from the 

Dubbo area, and only 2% of the tour guests were from outside Australia. Sixty-one 

percent of the tour guests had never been on a wildlife tour before. In other areas there 

may be very different types of tour guests, such as more international tourists or tourists 

with more experience of wildlife tours. Further lessons for how tourism enterprises 

based on reintroductions can maximise tourist satisfaction may be found by conducting 

similar research at a larger number of sites.  

Furthermore, the study looked at four tour characteristics that enterprises can 

manipulate to improve tourist satisfaction. Studies looking at a greater number of tour 

characteristics may draw out further lessons for tests to determine which methods can 

be used to maximise tourist satisfaction at a specific site. 

The field research on minimising the negative impacts of tourism on wildlife (Chapter 

6) was conducted at two sites, but because it was extremely difficult to find wildlife in 

Changqing National Nature Reserve statistical analyses could not be conducted on the 

data so the findings from this site could not be verified. The study therefore relied on 

the findings from the Australian Native Flora and Fauna Sanctuary. Further lessons on 

techniques to minimise the impacts of tourism on wildlife may be found by conducting 

similar research at a larger number of sites. 

The field research was also conducted over a short time frame, which meant that it was 

not possible to assess the tourists’ effects on wildlife population size. It is possible that 

the effects noted, such as a change in the proportion of time animals spend in different 

activities, do not affect their survival or reproduction. The short time frame also meant 

that changes that may have reduced the tourists’ impacts on the wildlife, such as 

habituation by the wildlife to humans, could not be observed.  
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7.5 Increasing the rate of success of tourism enterprises that reintroduce mammals  

Currently in Australia tourism enterprises based on reintroductions of threatened native 

mammals face numerous problems. Almost all the Australian informants surveyed in 

the review of tourism enterprises based on reintroductions in Australia and South Africa 

(Chapter 3) commented that the process of setting up the enterprise was too difficult and 

they had to spend huge amounts of money to comply with government regulations. One 

informant said to tell people who are interested in starting such an enterprise “Don’t do 

it!” 

This thesis, for the first time, has presented a holistic approach to better ensuring efforts 

to integrate tourism and reintroductions achieve positive conservation outcomes. It 

recognises the need for action by a range of stakeholders, in a range of aspects of the 

business operation and conservation practices, and brings together diverse literature 

from the fields of tourism management, tourism marketing, conservation biology, 

wildlife behaviour and ecology. It includes new research on the types of tourism 

enterprises based on reintroductions of threatened native mammals currently operating 

in Australia and South Africa, perceived problems enterprises face in achieving 

financial sustainability and sustainable mammal populations, and shortcomings of the 

current legislation which affects the ability of government bodies to facilitate the 

development of enterprises. It also draws out new lessons for how tourism enterprises 

based on reintroductions can maximise tourist satisfaction, and tests to determine which 

methods should be used to maximise tourist satisfaction and minimise the impacts of 

tourism on wildlife at a specific site. 

Appropriate application of the recommendations presented in this thesis will help 

increase the rate of success of tourism enterprises that reintroduce mammals in 

achieving financial sustainability and sustainable mammal populations. The following 

benefits should occur:  

(i) More new enterprises based on reintroduced threatened native mammals will 

be established and sustained, providing a sustainable income to the 

operators; 

(ii) More threatened species will be reintroduced to a greater number of 

locations, so increasing the range and security of these species; 

(iii) More habitats will be restored, providing broad biodiversity conservation 

benefits; 
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(iv) More opportunities will be created to educate tourists about threatened 

species; and 

(v) More experience will be built on how to successfully undertake species 

reintroductions, some of which could be applied by public and private 

landholders other than those involved in tourism. 

Although the recommendations for government bodies and government departments are 

likely to face the greatest obstacles, it is particularly important that these 

recommendations are put into practice, since this will remove many of the difficulties 

faced by tourism enterprises based on reintroduced threatened native mammals in 

Australia. This may increase the chance of survival for some of the many mammal 

species that have suffered massive declines in recent times, and help towards the vital 

work of curbing the present mass of extinctions. 
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APPENDICES 

Appendix 1. Interview questions for Australian and South African organisations 

involved in reintroductions incorporating tourism. 

Questions which both Australian and South African organisations were asked: 

1. Where is the site located? 

2. How large is the site? 

3. What is the shape of the site? 

4. What are the main resident mammals at the site (i.e. the mammals present before 

reintroductions)? 

5. Have any resident species been controlled/exterminated? If yes, what species 

and what methods were used? 

6. Has any habitat construction been conducted at the site (e.g. building dams, 

revegetation, weed removal, bush-encroachment removal)? If yes, what work 

has been conducted? 

7. What species of animals have been reintroduced to the site? 

8. Why were these species chosen? 

9. What were the dates of the reintroductions and how many animals were 

reintroduced on each date? 

10. Where did the animals for reintroductions come from? 

11. Do you conduct regular monitoring of the animals/plants? If yes, how do you 

monitor? How often? 

12. What are the main causes of mortality of reintroduced species? 

13. How do you ensure ecological capacities are not exceeded? What do you do 

with excess animals (selling, culling, hunt, etc.)? 

14. Do you provide supplementary food to your animals? If yes, when (all the time, 

only in times of drought, only in winter)? What are the main reasons for 

providing supplementary food? 

15. What types of facility do you provide for tourists? 

16. How do tourists view the animals (e.g. guided tours, self-guided tours, night 

tours, vehicle tours, boat tours, etc.)? 

17. Do you do anything to minimise the impacts of tourists on the wildlife? 

18. Do you do anything to increase the visibility of the animals (e.g. feeding, 

providing hides, thinning of vegetation)? 
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19. What are the main problems you have faced?  

20. Have you faced any problems with (i) reintroductions; (ii) obtaining permits; 

(iii) disease/health; (vi) management; (vii) monitoring; (ix) tourism? 

Questions which only Australian organisations were asked: 

21. Is the site fenced to exclude predators? 

22. Which person or organisation was the main driving force behind the 

reintroduction? 

23. Were any members of the community or community groups involved in 

reintroductions? If yes, who and what was their role? 

24. Are visitors to the site charged? If yes, how much? 

25. What are the main sources of funding for the site? 

Questions which only South African organisations were asked: 

26. Are animals able to leave the reserve? Have you ever had any problems with 

animals interacting with local people? 

27. How much do you charge tourists? 

28. How do you control tourists to ensure they don’t get hurt? 

29. Have you faced any problems with poaching? 
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Appendix 2. Interview questions for South African government agencies that 

have conducted research or assisted tourism enterprises based on reintroductions. 

Informants were asked a subset of the following questions, depending on their expertise 

and what department they worked for. 

1. What do you see as your main role? 

2. What do you see as the major problems faced by people setting up game 

ranches? 

3. What do you see as the main problems for people with game ranches? 

4. Are you able to help with any of these problems? 

5. Is game ranching generally encouraged in South Africa? 

6. How did changing the legal system so that South Africans can own wildlife help 

the game ranching industry? 

7. Is it difficult to get any licences required? 

8. What are the requirements to obtain the licences? 

9. Are there sources of funding or tax breaks for people in the game ranching 

industry? 

10. Are there any ways people in the game ranching industry are disadvantaged 

compared with people in the stock industry? 

11. Is ecotourism a significant earner for game ranchers? 

12. Are there any things currently limiting the benefits of game ranches to 

conservation? 

13. Do you think wildlife management is being handled well in game ranches?  

14. How do people manage to reduce tourism impacts? 
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Appendix 3. Interview questions for Australian government organisations 

responsible for wildlife licences and permits. 

Informants were asked a subset of the following questions, depending on what 

information was obtained from other sources (e.g. legislation and websites). 

1. What is the name of the licence required to release native mammals in (State or 

Territory)? 

2. Who can obtain this licence? 

3. What conditions or criteria need to be met to obtain the licence? 

4. Are there any obstacles for landholders who wish to obtain this licence? 

5. For animals that are released onto a property, do you need a licence to keep or 

exhibit them? Do you need a licence if you provide supplementary food during 

drought periods? What about if you provide supplementary food ALL the time? 

What about if you harvest them to keep the numbers below ecological capacity? 

6. What is the name of the licence required to keep and exhibit native mammals in 

(State or Territory)? 

7. Who can obtain this licence? 

8. What conditions or criteria need to be met to obtain the licence? 

9. Are there any obstacles for landholders who wish to obtain this licence? 

10. What is the name of the licence required to trade native mammals in (State or 

Territory)? 

11. Who can obtain this licence? 

12. What conditions or criteria need to be met to obtain the licence? 

13. Are there any obstacles for landholders who wish to obtain this licence? 

14. What is the name of the licence(s) required to import or export native mammals 

into or out of (State or Territory)? 

15. Who can obtain the licence(s)? 

16. What conditions or criteria need to be met to obtain the licence(s)? 

17. Are there any obstacles for landholders who wish to obtain this licence? 

18. Do people often appeal licence decisions? How do they go about that? 

19. Can you give me some examples where licence decisions have been successfully 

and unsuccessfully appealed? 

20. Does (State or Territory) provide any tax concessions or incentives for 

conservation? 
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21. Once a licence has been issued, what follow-up (if any) do you do to ensure 

the licence holders continue to meet the criteria and follow the rules? 

22. What (if any) do you perceive as significant problems from your agency’s point 

of view in implementation of the licence system, and in achieving its objectives 

with regard to conservation and animal welfare (e.g. adequacy of resources, 

interaction with other states, compliance by permit holders)? 

23. Do you have any suggestions to improve the permit system in (State or 

Territory)? 

 



Appendices 

 

232

Appendix 4. Survey filled out by tour guests at the Australian Native Flora and 

Fauna Sanctuary. 

Sanctuary Tour Survey 
 

This survey is being conducted as part of a research project looking at developing the 

Australian Native Flora and Fauna Sanctuary for tourism. The results of this survey will 

contribute to decisions on the most appropriate way to develop the sanctuary. Please 

allow 5-10 minutes to answer the following questions with respect to the sanctuary tour 

you have just been on. Thank you for your time and co-operation. 

 

1. Place of permanent residence. Please tick a box. 

 In Australia Post Code ___________ 

 Outside Australia Country ________________________________ 

 

2. Year of birth  19 __________ 

3. Sex:  Male    Female 

 

4. Who are you with on this tour? Please tick as many as apply. 

  I’m alone   With spouse/partner 

  Child(ren)    Other family/relatives 

  Friends    Tour or organised group 

             Other (please specify) ______________________________ 

 

5. Have you ever been on an Australian wildlife tour before? 

No, please go to question 6.  Yes, please answer the following questions 

How many Australian wildlife tours have you previously been on? _________________ 

Where were the tours conducted (i.e. what part of Australia)? ________________ 
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6. In general, how interested are you in viewing wildlife whilst on holidays? Please tick 

the most appropriate response. 

The opportunity to view wildlife is one of the most important factors in my travel decisions. 

     The opportunity to view wildlife is included as part of my travel decisions. 

Viewing wildlife is not included in my travel decisions, but I enjoy seeing wildlife while 

doing other things. 

I am not interested in viewing wildlife while on holidays. 

I prefer to avoid wildlife while on holidays. 

 

7. In the last 12 months, how many times have you: (please circle) 

a) visited a zoo or wildlife park? 

Never Once 2-5 times 6-10 times More than 10 times 

b) been on a tour specifically to see wildlife? 

Never Once 2-5 times 6-10 times More than 10 times 

c) visited a place specifically to see wildlife (not on a tour)? 

Never Once 2-5 times 6-10 times More than 10 times 

d) visited a place where wildlife are often seen (not on a tour)? 

Never Once 2-5 times 6-10 times More than 10 times 

 

8. Thinking about wildlife experiences in general how important are the following features to 

you? Please circle on the following scale. 

1  2 3 4 5 

 Not important    Very important        

 

Large number of wildlife to see 1 2 3 4 5 

Large variety of wildlife to see  1 2 3 4 5 

Rare, unique or unusual wildlife 1 2 3 4 5 

Seeing wildlife in their natural environment 1 2 3 4 5 

Seeing wildlife behaving naturally 1 2 3 4 5 

Being able to get close to wildlife 1 2 3 4 5 

Wildlife are easy to see 1 2 3 4 5 

Feeling safe 1 2 3 4 5 

An untouched natural environment 1 2 3 4 5 

Pleasant environment 1 2 3 4 5 

Interesting information about wildlife 1 2 3 4 5 

Availability of knowledgeable guides/staff 1 2 3 4 5 
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9. What was the most memorable animal you saw on this tour? 

_________________________ 

Is this the first time you have ever seen this animal? 

Yes           No. How many times have you seen this animal before? ___________ 

What 3 words or phrases would you use to describe this animal? 

1. ____________________   2. ___________________    3. ___________________ 

10. What was the best feature of the tour? __________________________________________ 

11. How much did you learn about the wildlife on this tour? 

 1  2  3      4  5 

Nothing at all        A great deal 

12. How satisfied were you with the tour overall? 

 1  2  3  4  5 

Not at all        Very  

13. How satisfied were you with your wildlife viewing experience? 

 1  2  3  4  5 

Not at all        Very 

14. How satisfied were you with the guide on your tour? 

 1  2  3  4  5 

Not at all        Very  

15. How satisfied were you with the number of animals seen? 

 1  2  3  4  5  

Not at all        Very  

16. How satisfied were you with the diversity of animals seen? 

 1  2  3  4  5 

Not at all        Very  

How satisfied were you with the information provided on this tour? 

 1  2  3  4  5  

Not at all        Very 

17. How satisfied were you with the visibility of animals on this tour? 

 1  2  3  4  5 

Not at all        Very 

18. How satisfied were you with the number of people on this tour? 

 1  2  3  4  5  

Not at all        Very 

 

19. What aspects of this tour would you change? ____________________________________ 

_____________________________________________________________________________ 
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20. Would you recommend this tour to others? 

Yes, definitely  Possibly  No   Don’t know 

 

21. How much would you be willing to pay (per adult) for this tour? 

I would not be willing to pay $2 - $5  $5 - 10 

 $10 - $15    more than $15 

 

22. Would you be interested in attending this tour with a barbeque before it? 

 Yes  No 

If yes, how much would you be willing to pay (per adult) for the tour and barbeque? 

$2 - $5  $5 - $10   $10-15 

 $15 - $20  more than $20 

 

23. Would you be interested in attending this tour with a restaurant-style dinner before it? 

 Yes  No 

If yes, how much would you be willing to pay (per adult) for the tour and dinner? 

$5 - $10  $10 - $15  $15 - $20 

$20 - $30  $30 - $40  more than $40 

 

24. Would you be interested in camping in the sanctuary? 

 Yes  No 

If yes, which of the following facilities would you like to see provided? Please tick as many as 

apply. 

Toilets   Showers  Picnic Tables 

Restaurant   Barbeques  Powered tent sites 

Unpowered tent sites Caravan sites   Spa 

 Swimming pool  Games room 

How much would you be willing to pay (per night) to camp in the sanctuary? 

$2 - $5 $5 - $10  $10 - $15 

 15 - $20 $20 - 30   more than $30 

 

25. Do you have any further comments you would like to add? __________________________ 

_____________________________________________________________________________

_____________________________________________________________________________ 

 

Thank you for your participation. 



Appendices 

 

236

Appendix 5. Comments written on surveys completed by tour guests at the 

Australian Native Flora and Fauna Sanctuary. 

Comments are typed as written on surveys, except that spelling was corrected to make it 

easier to understand. 

Positive comments 

“Very nice tour guide! Good to see the animals in their natural environment. Can’t wait 

to see the rest of the zoo.” 

“Great. Has potential - great additional asset - promotion of WPZ.” 

“Thanks for the opportunity to see the sanctuary - a part locals don’t get to see.” 

“Very interesting.” 

“Knowledgeable guide.” 

“A great night’s walk - great surroundings.” 

“What a wonderful idea - I had a great night. Nice exercise too!! Thanks!” 

“Nice night, pleasant atmosphere seeing the animals.” 

“Interesting comments from an expert.” 

“Talkative guide.” 

“Hopefully it’ll take off!” 

“Informative and knowledgeable guide.” 

“Great guide. Great tour with heaps of information and animals to see fairly close up in 

some instances.” 

“Excellent tour Narelle - good luck with your research.” 

“A pleasant night and a lovely natural walk.” 

“Would like to see this developed further and more numbers attending.” 

“Very interesting and unusual experience. Kieran (9) loved it. We’d do it again (I was 

satisfied once I’d seen the frogmouth).” 

“Relaxed and informal and knowledgeable guide.” 

“Relaxed. Interesting variation on zoo - something well worth trying.” 

“All good!” 

“Informative tour guide.” 

“Thank you - I really enjoyed it. Good luck with the PhD.” 

“Well informed guide. Well conducted.” 

“A pleasant evening with good company and cool weather.” 

“Excellent.” 
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“Interesting information. Good format.” 

“Seeing animals you had only seen photos of or on TV. Very good.” 

“The guide was the highlight of the night.” 

“We enjoyed every moment of the tour.” 

“Good tour guide.” 

“This is the best thing we did on this holiday.” 

“Never knowing what we would see next.” 

“Really appreciate opportunity to do the walk.” 

“Exposure to animals in natural habitat.” 

“Great tour! I thoroughly enjoyed it. Good luck with your future research!” 

“Knowledgeable guide, variety of wildlife.” 

“Variety of animals.” 

“Relaxed.” 

“Excellent. A great experience. Thanks for sharing the animals with us.” 

“Fresh air. Bush. Limited numbers. Good guide.” 

“Great - keep it up. See you again.” 

Suggestions for improvement 

“Stronger flash light batteries.” 

“I would have liked to see more variety of animals.” 

Restaurant dinner - “The guide could describe the animals and the interesting points.” 

      - “with commentary/pictures with it.” 

“Maybe show a picture of bridled nailtail wallaby and other animals before starting 

walk.” 

“Maybe there could be a little booklet for sale on the animals before or after the tour.” 

“More spotlights.” 

“It would be nice to see some of the animals up closer, but that would take them out of 

their environment.” 

“Smaller groups, mozzie repellent!!” 

“BBQ in summer with daylight savings, restaurant in winter.” 

“I believe a tour without a torch would be interesting.”  

“If bringing in groups would suggest more even walking tracks.” 

“A little glow light for people trailing behind guide, so you can see your footing a 

little.” 
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“Single page handout to explain purpose etc. Guide did it, but written reinforcement 

would be good.” 

Camping in sanctuary - “Camp OUTSIDE, yes! Leave the poor crittas some peace!” 

“Quite satisfied but would have been nice to see the sugar gliders.” 

“Very worthwhile. About the only thing that could improve this is to eradicate rabbits 

and try to increase wildlife (within limitations).” 

Aspects to change - “Longer.” 

“Perhaps use of a 4WD Safari type vehicle.” 

“BBQ prior would allow more time for talk/info.” 

“Be prepared for a break after 15 minutes. Discuss what you have seen and rest stops.” 

“You need to watch your step at times for small rocks, sticks, etc.” 

“Move light more slowly.” 

“If there could be some static exhibits such as enclosures where the animals to be 

viewed in the wild could be seen close up. eg. the mallee fowl. These exhibits would 

identify what the creatures look like.”  

“It would be an added burden to the guide but a shoulder slung amplifier for the guide’s 

voice would be a help.”  

“More advertising at motels and caravan parks.” 

“Keep people informed of where/why/when details.” 

“Consider safari style accommodation.”  

“What about half way stopping/sitting, talking about what’s happened, having a drink.” 

“Add more information about animals.” 

“Working spotlight and maybe one each.” 

“Maybe the suggestion of a torch when booking just so we could see where we were 

putting our feet. No problem for us, but maybe for others.”  

“I would like it to be longer.” 

“Maybe a pamphlet with the animals described etc. to keep and read up further.” 
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Appendix 6. List of recommendations applying to different stakeholders.  

The following should be considered a checklist of measures for each stakeholder group 

to consider. 

A. Tourism enterprises based on reintroduced threatened native mammals in 

Australia 

Releasing, monitoring and managing wildlife 

(i) Start with herbivores and early breeders, preferably wild caught; 

(ii) When experienced, reintroduce carnivores/omnivores and/or captive-bred; 

(iii) Model success with different numbers of animals; 

(iv) Release into a single location; 

(v) Avoid releasing territorial or aggressive mammals into areas with 

conspecifics; 

(vi) Avoid releasing into areas with dense populations of competitors; 

(vii) Release into areas with predators only if large number of individuals 

available; 

(viii) Use predator control; 

(ix) Use volunteers to assist with monitoring; 

(x) Employ staff or consultants with wildlife management knowledge; 

(xi) Regularly reintroduce new animals; 

(xii) Hold animals in small enclosures before release; and 

(xiii) Create partnerships with scientists to conduct experimental releases:  

- Release different age groups  

- Release familiar and unfamiliar groups of species 

- Release puppet-reared and not puppet-reared 

- Release pen-reared and cage-reared 

- Release some predator trained and some not predator trained 

- Release into areas with and without predators OR 

- Release using soft- and hard-releases. 

Managing tourist impacts on wildlife 

(i) Allow tourists to view wildlife only on guided tours; 

(ii) Charge higher entrance fees for international visitors or open drive permits; 

(iii) Build speed humps and underpasses on roads; 
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(iv) May need to block tourist access altogether at some times of year; 

(v) Monitor wildlife numbers over time; and 

(vi) Conduct tests: 

- Determine whether it is necessary to ensure tourists remain on paths 

- Determine whether it is necessary to control how closely tourists 

approach wildlife 

- Determine whether best to run tours in vehicles or on foot. 

Planning 

(i) Diversify tourism experiences (e.g. through diversifying accommodation); 

(ii) Diversify into wildlife meat production and live sales; 

(iii) Employ staff or consultants with marketing experience; and 

(iv) Avoid reserves with low surface area to circumference. 

Tourism management 

(i) Manage tourist expectations; 

(ii) Review published information to design information and interpretation; 

(iii) Use skilled interpretive guides; 

(iv) Conduct habitat reconstruction; 

(v) Use supplementary food or waterholes to attract wildlife to areas with sparse 

vegetation; 

(vi) Thin vegetation; 

(vii) Provide supplementary food for some species; 

(viii) Provide binoculars; 

(ix) Provide torches on night tours; 

(x) Maintain roads and tracks; 

(xi) Provide or sell pamphlets with information on wildlife; 

(xii) Eradicate introduced species;  

(xiii) Educate tourists about rules; and 

(xiv) Conduct tests: 

- Run tours at best time of day for wildlife viewing 

- Limit number of tours in area 

- Determine whether it is best to run tours in vehicles or on foot 

- Carry out tourist surveys. 
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B. Government conservation staff responsible for managing licensing of 

tourism enterprises based on reintroductions in Australia 

Attitudes of government conservation staff 

(iv) Make government organisations supportive of private contributions to 

conservation. 

Policies 

(v) Market benefits of wildlife meat;  

(vi) Allow landholders to obtain tax concessions or rate rebates; 

(vii) Market viewing of smaller endangered species; 

(viii) Control extralimital species through special permits, incentives and 

disincentives and benchmarking systems; and 

(ix) Use incentives and disincentives and benchmarking systems to encourage 

organisations to follow conservation principles. 

Resources provided 

(x) Provide information on effectively monitoring wildlife and vegetation; 

(xi) Make endangered species available free or subsidised, then run wildlife 

auctions or conduct individual sales; and 

(xii) Introduce computer licensing systems and more user-friendly information. 

C. Government departments responsible for legislation and policies relating to 

tourism enterprises based on reintroductions in Australia. 

(i) Introduce a single licence for keeping, releasing, exhibiting and trading 

animals; 

(ii) Develop stronger statutory instructions on assessing licence applications; 

(iii) Introduce special permits to keep animals in a free-ranging environment; 

(iv) Allow trading of wildlife; 

(v) Allow ownership of native fauna and their progeny; 

(vi) Clearly define property rights; 

(vii) Allow retrieval of escaped animals; and 

(viii) Standardise laws in all states. 
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