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Abstract 

 

The southern sea otter (Enhydra lutris nereis) is listed as threatened under the 

Endangered Species Act (1972). The California population has been slower to recover 

than other populations and suffers from high rates of largely unexplained adult mortality 

(Estes et al 2003). As such there is concern regarding any human activities which may 

have a potentially negative impact on this species. In the last few years some of this 

concern has been manifested as comments and complaints from members of the public, 

conservation organisations and sea otter researchers, regarding interactions between sea 

otters and marine recreational activities. This has occurred mostly in the Monterey 

Peninsula area, located in the Monterey Bay National Marine Sanctuary (MBNMS), 

California.  The complaints made regarding recreational activities were particularly 

directed at kayaking. This activity occurs at very high levels along the northern Monterey 

Peninsula and takes place in the kelp beds where sea otters spend much of their lives.  

The current study was undertaken to: assess the severity of this problem, determine the 

underlying causes of sea otter disturbance, generate information to reduce incidences of 

sea otter disturbance and improve responsible wildlife viewing in general.  

 

Multidisciplinary methods were used to investigate the social context within which sea 

otter disturbance occurred and to measure the extent and causes of this problem in terms 

of sea otter responses to disturbance stimuli. In-depth, semi-structured interviews were 

conducted with stakeholders to determine attitudes toward sea otters and identify whether 

relationships between stakeholders contributed to the occurrence of otter disturbance. A 

questionnaire based survey of kayaking participants was conducted to assess motivation 

for visiting, tourist types, attitudes toward management of wildlife disturbance and 

factors contributing toward satisfaction with the kayaking experience. These social 

research methods were used because previous studies suggest that involving stakeholders 

in tourism, natural-resource research and planning can facilitate improved management 

(e.g. Duffus & Dearden 1990; Reynolds & Braithwaite 2001; Jamal & Getz 1995; 

Grimble & Wellard 1997; Bramwell & Sharman 1999; Orams 2000; Kerstetter 2004). 
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These methods have not been used previously in the context of understanding and 

managing wildlife disturbance. 

 

Lack of awareness of sea otter disturbance, insufficient information regarding the impacts 

of disturbance on otters, poor communication between management agencies and 

inadequate education were identified as some potential underlying causes for sea otter 

disturbance. Responses of otters to anthropogenic disturbance were considered in the 

context of antipredator responses as suggested by Frid & Dill (2002). Disturbance was 

manifested as short-term changes in behaviour such as increased vigilance and/or 

avoidance of disturbance stimuli. These short-term changes had impacts on time-

budgeting by sea otters which could potentially lead to increased energy expenditure. 

Kayaks were responsible for causing most disturbance events, however less than 25% of 

kayaks provoked any response from otters. Direct and very close approaches from kayaks 

were identified as particularly disturbing to otters. There was some evidence that otters 

exposed to high levels of recreational activity may have become more tolerant than 

individuals in less disturbed areas. 

 

The information provided by this research has been used to improve collaboration, 

communication and information dissemination between stakeholders in the MBNMS. It 

has also been used to develop local wildlife watching guidelines for kayakers. In addition 

to this it has provided a base for the development of responsible sea otter viewing 

recommendations in the new California marine wildlife watching guidelines, developed 

by the National Oceanographic and Atmospheric Administration (NOAA).  

 

As far as I am aware this study represents the first attempt to use multidisciplinary 

research methods to identify the underlying causes of wildlife disturbance and to 

subsequently use this information for improvement of educational programmes and 

wildlife watching guidelines. The methods used in this study can also be applied to the 

identification and management of wildlife disturbance in other locations and for other 

species. 
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Chapter 1: Preface 

 

In recent years there has been much discussion regarding the potential merits and 

problems associated with ecotourism, wildlife tourism and other forms of nature based 

tourism and recreation (e.g. Shackley 1996 pgs.16-35; Orams 1999; Wearing & Neil 

2000; Page & Dowling 2002 pgs. 148-194). Wildlife tourism and ecotourism are subsets 

of nature-based tourism, however wildlife tourism does not automatically fulfil all the 

requirements of ecotourism (Bejder 2005). Ecotourism specifically requires tourism 

activities to be sustainable, contribute to conservation, have educational value and socio-

economic benefits for local communities (Page & Dowling 2002, pgs. 148-194). Wildlife 

tourism in contrast refers to any activities where the main focus is on interactions with 

wildlife, whether these are consumptive or non-consumptive (Duffus & Dearden 1993; 

Shackley 1996 pgs.1-15). Wildlife tourism and ecotourism can have significant beneficial 

effects if conducted sensitively, however these industries have also been shown to cause 

disturbance to a variety of wildlife species (e.g. Reviews in Roe et al. 1997; Bejder & 

Samuels 2003).  

 

Anthropogenic disturbance, including that originating from tourism and recreational 

activities, can have a wide array of behavioural and physiological impacts on wildlife 

species, these are reviewed in Chapter 2. These impacts can affect the behaviour and in 

some cases the subsequent fitness and survival of individuals and populations (e.g. Frid 

& Dill 2002). The tourism literature (e.g. Butler 1980; Orams 1995a; Orams 1999; Page 

& Dowling 2002) suggests that nature-based tourism destinations remain popular only as 

long as they remain unspoilt. As these sites are increasingly used for tourism and 

recreation, deterioration of natural attributes starts to occur due to development of 

increasing infrastructure and overuse, consequently visitors attracted to sites for their 

natural attributes become dissatisfied and move to new, more pristine, locations (Orams 

1999). Wildlife is often a key part of an areas natural attributes (Shackley 1996) and 

wildlife disturbance can potentially lead to animals moving out of impacted areas (e.g. 

Bejder 2005). This can have subsequent negative effects on the wildlife and on the 
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tourism experience. It is therefore important to investigate how and why wildlife 

disturbance occurs and improve management of the activities responsible.  

 

The Monterey Bay National Marine Sanctuary (MBNMS) is home to a wide variety of 

marine wildlife species, including 21 species of cetaceans, “six pinniped species” and one 

fissiped (Harvey 2004), the threatened southern sea otter (Enhydra lutris nereis). The 

MBNMS is a popular location for a variety of nature and wildlife based recreational 

activities such as kayaking, diving, fishing and whale-watching. This area also attracts 

large numbers of holiday makers and day trippers for other tourism reasons such as 

Steinbeck’s famous Cannery Row, the art galleries of Carmel, Pebble Beach’s golf 

courses and numerous wineries. However, over the last few years there has been 

increasing concern regarding the potential impacts of tourism and recreational activities 

on the marine wildlife of the sanctuary. In particular, concerns have been raised about the 

frequency and impact of interactions between kayakers and sea otters (NOAA 2003). 

  

1.1 Contributions of the Study  

 

The current study addresses several issues that to my knowledge have not been covered 

within the wildlife tourism literature so far. There are numerous studies published that 

focus on the impact and management of wildlife disturbance on a wide range of terrestrial 

and marine mammal species, (see reviews by Samuels et al. 2000; Frid & Dill 2002 and 

Bejder & Samuels 2003). However, at the present time there appears to be only a single 

paper published (Garshelis & Garshelis 1984) that mentions the impact vessel 

disturbance can have on sea otter behaviour. Garshelis & Garshelis (1984) suggested that 

male northern sea otters in Alaska avoided areas where heavy boat traffic was present, 

even when they were good foraging areas. No systematic study was undertaken to 

investigate this and no information was collected on the behavioural responses of sea 

otters towards vessel traffic. In an unpublished study, Curland (1997) found that 

California sea otters spent more time travelling in areas with higher levels of boat traffic 

and recreational activities. This study did not investigate the frequency of otter’s 

responses to vessels, which vessel characteristics led to disturbance or the impacts of 
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disturbance on otters. In addition, little attempt was made to suggest how sea otter 

disturbance could be addressed and managed.  

 

As southern sea otters are a threatened population which experience high levels of 

mortality (United States Fish and Wildlife Service (FWS) 2003, Riedman et al. 1994), it 

is important to ascertain if anthropogenic disturbance from recreational activities is 

having an impact on otters and if so, how best to manage these interactions. As far as I 

am aware there are few studies which have attempted to combine biological and social 

research techniques in the way the current study does, i.e. in order to address the issue of 

wildlife disturbance. Numerous researchers have looked at biological and behavioural 

impacts of wildlife disturbance (see reviews by Samuels et al. 2000; Frid & Dill 2002; 

Bejder & Samuels 2003; Ritter 2003). A smaller number of studies have used social 

research methods to investigate and contribute toward management of wildlife 

disturbance (e.g. Davis et al. 1997; Orams 2000; Burns & Howard 2003; Kelly et al. 

2004). There are however, very few examples of studies that have combined these 

techniques in an attempt to gain a full understanding of both the biological and social 

aspects of wildlife disturbance.  

 

Examples of those that have gone some way toward doing this are Burger & Leonard 

(2000), Birtles et al. (2002) and Valentine et al (2004). Burger& Leonard (2000) used a 

combination of biological and social research methods to assess the impacts of 

interactions between recreational vessel traffic and Common Terns (Sterna hirundo) and 

worked with stakeholders to improve management of these interactions. Birtles et al. 

(2002) and Valentine et al. (2004) published results of a similar study that investigated 

impacts of the swim-with-whales industry focused on dwarf minke whales (Balaenoptera 

acutorostrata), surveyed participants regarding their experience and worked with a 

variety of agencies to make recommendations for future management.  

 

The current study bears many similarities to the two studies mentioned above because it 

uses social research methods to better understand and therefore better manage 

stakeholders, including participants (i.e. kayakers), in the wildlife tourism industry. In 
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addition this study conducts a full investigation into the impacts of recreational 

disturbance on sea otter behaviour. The current study also takes the use of 

multidisciplinary methods a few steps further than previous studies. 

 

The third contribution of this study is an investigation of whether wildlife disturbance 

may be in part due to the actions or inactions of the various stakeholders involved. To my 

knowledge this particular combination and use of multidisciplinary methods has not been 

used in any previously published study.  A recent study by Kelly et al. (2004) of marine 

wildlife disturbance in the south west United Kingdom (UK) is the only one I have found 

that goes some way towards explaining the role stakeholders can have in perpetuating 

wildlife disturbance. Kelly et al. (2004) found that lack of awareness of existing 

legislation and lack of coordination between stakeholders may have been partly to blame 

for the low level of reported incidences of wildlife disturbance. In the current study I was 

interested in ascertaining whether similar issues between stakeholder groups could be 

contributing toward, or perpetuating, wildlife disturbance. This could occur, for example, 

through stakeholders lack of awareness of wildlife disturbance as a problem, lack of 

information regarding the impacts disturbance can have on a species, poor 

communication between stakeholder groups or dissatisfaction with current management 

strategies.  

 

The fourth way the current study attempts to take forward the existing literature was an 

investigation of the perceptions and attitudes of recreational participants (i.e. kayakers).  

There are few existing studies which have looked at tourist perceptions and attitudes 

toward tourism in an attempt to inform and improve management (e.g. Orams 2000, 

Hillery et al. 2001). The following represents a brief overview of themes which have 

been investigated in these studies; (1) people’s perception of tourism and how aware they 

may be of their own potential to have a negative impact on a destination (Hillery et al. 

2001), (2) environmental attitudes and tourist types to ascertain if different groups visit 

the same destinations and take part in the same activities, but may require different levels 

or strategies for visitor management; for example this would include developing 

educational programs that suit general tourists right through to specialist groups such as 
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ecotourists (Kerstetter et al. 2004), (3) satisfaction with a destination, recreational activity 

or tourist experience in order to improve levels of satisfaction, efficacy of marketing or 

management of that destination or activity (Davis et al. 1997; Haber & Lerner 1998; 

Tribe & Snaith 1998; Orams 2000; Valentine et al. 2004) and (4) attitudes toward 

existing or suggested management strategies (Jakus & Shaw 1997; Brent-Ritchie 1998; 

Ditton et al. 2002; Burns & Howard 2003). These methods have been used to improve 

the efficacy of such strategies and improve compliance by ensuring that management 

strategies take into account the needs and opinions of the people affected by management 

decisions (Jamal & Getz 1995; Grimble & Wellard 1997). These authors have suggested 

ways to improve visitor behaviour and management in sensitive tourism and recreation 

destinations. What the current study has done in addition to previous studies is to 

combine all of these themes into a single questionnaire based survey. The goal of this 

being to gain a fuller understanding of the perceptions and attitudes of people taking part 

in an activity (kayaking) that may be the cause of wildlife disturbance, with the eventual 

aim of improving management. The results of the questionnaire are discussed with 

particular reference to environmental psychology; in particular, attitude and behaviour 

change (De Young 2000; Kaplan 2000; Vlek 2000; Smuck & Vlek 2000). This is then 

followed by recommendations for developing more effective educational programmes. 

This combination of social research methods and environmental psychology is a new way 

of addressing issues in wildlife disturbance. 

 

1.2 Aims of the Study 

 

The aims of the current study are therefore: (1) to investigate interactions between sea 

otters, sources of anthropogenic disturbance, marine tourism stakeholders and existing 

management strategies using multidisciplinary techniques, and (2) to generate 

information which can be used to improve management of recreational activities and 

reduce wildlife disturbance in the MBNMS.  Following the introduction, literature review 

and methods, the results of this study will be presented and discussed in two broad 

sections. In the first section (Chapters 4 and 5) I investigate the social context in which 

wildlife disturbance occurred in the MBNMS using interviews with key stakeholders and 
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a questionnaire based survey of kayakers. In the second section (Chapters 6, 7 and 8) I 

investigate the biological context in which sea otter disturbance took place in the 

MBNMS using standard behavioural sampling techniques (Altmann 1974).   

 

1.3 Structure of the Study 

 

Following this preface, I provide a review of the literature relevant to the current study 

(Chapter 2). This is followed by a two-part chapter (Chapter 3), the first section of which 

deals with the overall context within which this research was conducted. This research 

context section includes a detailed description of the study site, including existing 

information regarding incidences of wildlife disturbance in the MBNMS and how this is 

managed. This is followed by an overview of the study species, the California sea otter.   

The second section of Chapter 3 describes the general methods used to collect data within 

this study. More specific details of methods are given where appropriate within the 

results chapters (Chapters 4 - 8). 

 

Many of the themes discussed within Chapters 4 - 8 overlap and there is no linear 

progression of experiments or ideas which dictates the order in which chapters are 

presented. Therefore I have chosen to present the chapter concerned with relationships 

between stakeholders first (Chapter 4). This chapter identifies some of the underlying 

factors which I believe contributed to the incidence of wildlife disturbance in the 

MBNMS. This was despite the existence of a management structure which aims to 

prevent this problem. This is followed by Chapter 5, which investigates kayaker 

perceptions and attitudes, because this links into the previous social science chapter 

methodologically. Kayakers can also be considered a further stakeholder in wildlife 

tourism whose opinions should be considered in order to facilitate understanding and 

management of wildlife disturbance.  

 

Following these social science chapters I present three chapters concerned with impacts 

of recreational activities on sea otters. Chapter 6 presents data on the abundance of 

vessels and recreational activities (also referred to as disturbance stimuli) and on the 
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frequency with which sea otter disturbance occurred. Chapter 7 discusses the impacts of 

disturbance on sea otter behavioural time budgeting and also investigates which 

characteristics of anthropogenic disturbance appear to be particularly disturbing to sea 

otters. Chapter 8 investigates whether sea otter abundance and distribution is associated 

with the level of anthropogenic disturbance along the northern Monterey Peninsula. 

Lastly, I bring together my research findings and make recommendations for further 

studies in Chapter 9. The implications of the current study’s findings are discussed both 

in local terms, in regard to managing interactions between sea otters and recreational 

vessels in the MBNMS and in terms of the wider application my findings may have in 

management of wildlife tourism and disturbance.  
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Chapter 2. Introduction to Nature-Based Tourism and Wildlife Disturbance 

Tourism is one of the world’s most rapidly growing industries. Since the 1950s people 

have had more leisure time available and more disposable income. This, in addition in to 

improvements in travel methods and reduction in airfares, has led to international travel 

becoming more accessible to a wider range of people (Page et al. 2001). Recent years 

have also seen an increasing awareness of environmental and social issues and a 

concurrent growing interest in travel to areas of natural beauty or cultural interest (Page 

& Dowling 2002). Whatever the reasons, travel to natural, wilderness and culturally 

interesting areas has grown at a rapid rate and continues to do so. This type of travel takes 

numerous forms with labels such as sustainable tourism, ecotourism, nature-based 

tourism and wildlife tourism (Orams 1995a; Page & Dowling pgs. 55-60). According to 

Prosser (1986) the term ‘sustainable tourism’ should be used to describe tourism 

operations and destinations that: 

“seek to sustain the quantity, quality and productivity of both human and natural 

resource systems over time, while respecting and accommodating the dynamics of such 

systems”  

 

Ecotourism is a subset of sustainable and nature-based tourism (Bejder 2005). There has 

been much debate over how ecotourism should be defined. The term was first introduced 

by Ceballos-Lascurain (1983) and at its most basic level of description has been defined 

simply as travel to areas of natural beauty, or activities that take place in wilderness areas 

and/or involve observing wildlife (Boo 1991). Koeman (1999) suggests that holidays to 

many developing countries can be classed in this category, but that this does not represent 

true ecotourism and would be better described as nature or wildlife tourism. There is 

growing consensus among those at the forefront of research that ecotourism should fulfil 

all the requirements of sustainable tourism whilst also contributing to the conservation of 

natural areas, fostering local development and providing environmental education 

(Wearing & Neil 2000; Ross & Wall 1999a; Page & Dowling 2001; Bejder 2005). To this 

end, recognised organisations such as The International Ecotourism Society (TIES) and 

the World Conservation Union (IUCN) have provided definitions for ecotourism which 

are becoming widely accepted as standard. 



 15 

TIES define ecotourism as: 

"Purposeful travel to natural areas to understand the culture and natural history 

of the environment, taking care not to alter the integrity of the ecosystem while producing 

economic opportunities that make the conservation of natural resources beneficial to 

local people" (TIES 1991 in Ross & Wall 1999a). 

 

While the IUCN defines ecotourism as: 

“Environmentally responsible travel and visitation to relatively undisturbed, 

natural areas, in order to enjoy and appreciate nature (and any accompanying cultural 

features) that promotes conservation, has low visitor impact, and provides for 

beneficially active socio-economic involvement of the local populations” 

 

Nature-based tourism or recreation simply refers to any tourism or recreation activities 

that take place in a natural environment and wildlife tourism refers to activities where the 

main focus is on interactions with wildlife, whether these are consumptive e.g. fishing 

and hunting, or non-consumptive e.g. wildlife photography, whale watching, safaris etc 

(Duffus & Dearden 1993; Shackley 1996). Due to the many similarities between these 

types of tourism in terms of their impacts and management, for the purposes of this 

literature review the term nature-based tourism will be used to encompass all tourism that 

takes place in natural areas. 

 

2.1 Positive Impacts of Nature-based Tourism 

The rapid growth of nature-based tourism and recreational activities has the potential to 

have a variety of positive impacts on the environments and communities on which it 

relies (Ross & Wall 1999b). In many countries, jobs provided by the tourism industry are 

important alternatives to traditional forms of employment. Many of these traditional jobs 

may no longer be environmentally sustainable, for example, fishing, hunting or 

agricultural practices that deplete natural resources; or may be unable to support everyone 

in a growing community (e.g. Warburton et al. 2001).  Tourism activities have the 

potential to provide employment opportunities and make important economic 

contributions to local communities through both direct and indirect tourism revenue 
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(Page & Dowling 2002 pgs.153-167). A good example of this is the growth of nature-

based tourism activities in Western Scotland, an area that has suffered in recent years due 

to the decline of the salmon fishing industry and high levels of emigration (Warburton et 

al. 2001). The growing popularity of whale and dolphin watching and other nature-based 

recreational activities has provided new employment opportunities. This industry also 

brings large numbers of visitors into the area, which supports local businesses such as 

shops, hotels and restaurants and therefore makes a significant contribution to the local 

economy (Warburton et al. 2001). This is a pattern also seen in other areas around the 

world where whale and dolphin watching activities have become increasingly popular 

(Hoyt 2001, International Fund for Animal Welfare (IFAW)1997a). 

 

Tourism in natural environments and wilderness areas can also play an important role in 

the conservation of the natural and cultural resources it relies upon. This can be due to 

increasing value being placed on these resources by local people due to the economic 

benefits they accrue by preserving the resources for tourists. In addition revenue may be 

funnelled from tourism activities directly back into conservation programs (Barnes et al. 

1999; Wunder 2000). One example of nature-based tourism benefiting conservation is a 

marine turtle project in Brazil, where marine turtles were previously hunted for food and 

the trade in wildlife souvenirs (Marcovaldi & Marcovaldi 1999). Now the turtles receive 

full protection and are part of a comprehensive conservation project. This project 

includes the involvement of tourists and local people and has a strong educational 

component. A similar project in the Windward Isles protects several rare species of parrot 

in a series of national parks and reserves open to the public (Christian et al. 1996). These 

parrots were previously subject to high levels of hunting and export for the pet trade, but 

now a comprehensive educational program informs local people about the benefits of 

protecting the birds and the area has proved popular with tourists. All funds generated 

from visitors are channelled back into the conservation program. 

 

Many nature-based tourism destinations place emphasis on environmental education of 

both local people and visitors. These programs have been shown to increase people’s 

enjoyment of their visit and their knowledge about the habitats, wildlife and cultures they 



 17 

experience (Kimmel 1999). Perhaps most importantly, these programs have also been 

used to try and change people’s attitudes and behaviour in regard to the natural world. 

This has been done through increasing awareness about environmental issues, 

encouraging appropriate behaviour within wilderness settings and towards wildlife and 

encouraging an enhanced conservation ethic (Orams 1997b). The whale watching 

industry has paid particular attention to the importance of environmental education in its 

quest to bring whaling to a stop in exchange for sustainable whale watching. A review of 

the educational value of whale watching can be found in a report by IFAW (1997b). 

 

Nature-based tourism relies upon the preservation of the natural resources which attract 

the consumer (Orams 1995). It has been shown in many areas that nature-based tourism 

may start out with specialist visitors to an area who require relatively little infrastructure. 

However, as the popularity of an area grows, generalist tourists start to arrive in larger 

numbers, requiring more facility development and therefore increasing the pressure on 

the host area ecosystem and culture (Duffus & Dearden 1990). This may lead to an 

increasing gap between the ideal goals and the reality in many destinations that offer 

nature-based tourism (Lawrence et al. 1997; Ross & Wall 1999a, 1999b). 

 

2.2 Negative Impacts of Nature-based Tourism 

In many areas the growth and evolution of the nature-based tourism market has led to 

negative impacts on habitats, wildlife and local communities. This combined with 

discrepancies between people’s definitions of nature-based tourism and the 

implementation of inappropriate or inadequate management has led to problems in many 

nature-based tourism destinations. These problems take the form of both socio- economic 

and environmental impacts. 

 

2.2.1 Impacts on Host Communities 

In many developing countries nature-based tourism has been developed in line with 

western environmental values (Akama 1996), leading to the establishment of national 

parks, protected areas and reserves. These types of strategy often lead to resettlement of 

local communities or exclusion of local people from access to traditional resources 
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(Koeman 1999). In many cases local communities receive little or no benefits from 

tourism or conservation programs. This can lead to conflicts between local people and 

management and potential failure of management strategies. In addition, increasing 

numbers of visitors to areas with small indigenous communities can be disruptive to the 

culture and functioning of those societies (Akama 1996; Maikhuri et al. 2001).  

 

Even in cases where people are not physically removed from their land or excluded from 

areas they had previously relied upon, there is often an exclusion of locals from the 

nature-based tourism industry itself. In many cases tour operators bring in staff from 

outside and the majority of revenue generated from tourism ends up benefiting the 

external tour operators rather than local communities (Walpole & Goodwin 2000). These 

types of problem often lead to disenchantment with tourism and conservation projects 

and subsequent issues such as poaching and illegal logging of protected areas. If the 

support of the local community is not secured it can be very difficult for projects such as 

these to be successful (e.g., Koeman 1999). 

 

The impacts on natural resources from nature-based tourism have been widely 

documented (e.g. Hawkins & Roberts 1994; Roe et al. 1997; Sun & Walsh 1998; 

Kerkvliet & Nowell 2000). These impacts include habitat degradation due to the 

development of infrastructure needed to support visitors, for example accommodation, 

roads, pathways and other facilities. Damage can also occur due to carelessness or sheer 

numbers of people passing through fragile environments, for example soil erosion, 

damage to native plants, collection of rare or important species for souvenirs and 

disturbance to wildlife (Roe et al. 1997).  

 

In Australia, increased recreation in forest and bush areas has led to both physical and 

biological damage including soil loss and compaction, increased forest fires, littering, 

water pollution, damage to rare vegetation and increased spread of plant diseases (Sun & 

Walsh 1998). Similar impacts have been seen in north America at the Yellowstone 

National Park where damage such as stream bank erosion, air, water and litter pollution 

and increased negative interactions with wildlife have been observed (Kerkvliet & 
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Nowell 2000). On many coral reefs the increase in divers has led to both direct and 

indirect impacts on coral ecosystems (Hawkins & Roberts 1994). In the case of coral, 

direct damage includes trampling and breakage by divers and boat anchors, whilst 

indirect damage occurs due to pollution from dive boats and build up of sedimentation 

from development of tourist facilities on land (Hawkins & Roberts 1994).  In many 

places tourism and recreational activities are centred on interactions with wildlife, often 

rare or vulnerable species. The impacts of these interactions with wildlife and the 

subsequent disturbance or harassment that may occur has been the focus of many 

research projects (e.g. Dorrance et al 1975; Burger 1981; Burger 1998; Buehler et al. 

1991; Klein et al. 1995; Roe et al. 1997; Cornelius et al. 2001; Bejder & Samuels 2003). 

 

2.2.2 Wildlife Disturbance 

Disturbance of wildlife from anthropogenic sources is not a new problem. As the human 

population has grown and spread new areas of natural land have been developed to 

support homes and industries. These activities have inevitably led to impacts on local 

wildlife. In the terrestrial environment the expansion of human settlements and the 

agricultural developments that follow have been shown to have serious impacts on 

African elephant (Loxodonta africana) abundance (Hoare & Toit 1999). Increasing 

urbanization has been shown to reduce density of Hanuman langurs (Presbytis entellus) 

(Ross et al. 1993). Amur tigers (Panthera tigris altaica) have suffered reduced survival 

in areas with primary roads (Kerley et al. 2002). Military activity, aircraft noise and 

petroleum exploration affect the movements of red-tailed hawks (Buteo jamaicensis) 

(Andersen & Rongstad 1989), mule deer (Odocoileus hermionus) (Stephenson et al. 

1996), caribou (Rangifer tarandus) (Maier et al. 1998), spotted owls (Strix occidentalis 

lucida) (Delaney et al. 1999) and beluga whales (Delphinapterus leucus) (Patenaude et 

al. 2002) and also decrease foraging efficiency in mountain sheep (Ovis canadensis 

nelsoni) (Stockwell & Bateman 1991; Krausman et al. 1998). In the marine environment 

there has been growing concern regarding the impacts on cetaceans of noise from low 

frequency sonar (Harwood 2002, NRC 2005). 
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Research over the last 30 years has shown tourism and recreational activities can damage 

habitats, disturb wildlife (e.g. review in Liddle & Scorgie 1980) and in the most severe 

cases lead directly to injury or mortality of wildlife and people (Mattson et al. 1992; 

Reynolds et al. 1995; Orams 1997a; Smethurst & Nietschmann 1999; Stone & Yoshinaga 

2000; Orams 2002). Wildlife disturbance from tourism and recreation has been observed 

as leading to changes in abundance, distribution and habitat use (Dorrance et al. 1975; 

Burger 1981; Buehler et al. 1991; Klein et al. 1995; Cornelius et al. 2001), decreased 

care given to young (Fernandez & Azkona 1993) and interruptions to biologically 

important behaviours such as foraging and rest (Kerley et al. 2002; Duchesne et al. 

2000). Disturbance can also have consequences at the physiological level and these are 

discussed in the following section.  

 

2.2.3 Impacts at a Physiological Level 

Anderson (1988) discusses relationships between human disturbance and California 

brown pelicans (Pelecanus occidentalis californicus). He found that nest abandonment 

increased with increasing levels of human disturbance, leading to lower overall 

reproductive productivity.  Belanger & Bedard (1990) assessed the energetic cost of 

human disturbance to staging snow geese (Chen caerulescens atlantica) in Quebec, 

Canada. They found that the average rate of disturbance of 1.46 per/hr resulted in a 5.3% 

increase in hourly energy expenditure. This was due to increased time spent in flight 

combined with a 1.6% reduction in hourly metabolisable energy intake, due to time taken 

to resume foraging after a disturbance event. Belanger & Bedard (1990) concluded that 

human induced disturbance had significant impacts on energetic expenditure in this 

species. Fernandez & Azkona (1993) investigated the impacts of human disturbance on 

parental care by marsh harriers (Circus aeruginosus) at Dos Reinos Lake in Spain. They 

suggest that disturbance from human visitors significantly decreased time spent on the 

nest and number of food items delivered to chicks. Mikola et al. (1994) found that 

disturbed velvet scoter (Melanitta fusca) broods were smaller than undisturbed broods. 

They suggest that the energy used to escape boats weakens ducklings and affects 

survival. Predation by gulls on ducklings was also witnessed following disturbance 

events. McClung et al. (2004) found that yellow-eyed penguins (Megadyptes antipodes) 
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exposed to disturbance from nature tourism had significantly lower fledging weights than 

undisturbed penguins. They suggest that this may be due to tourism disrupting delivery of 

food to chicks. Lower weights may increase chicks’ chances of predation and decrease 

their chances of survival during periods of food shortages.  

 

Krausman et al. (1998) found that over-flights by jet aircraft significantly increased the 

heart rates of mountain sheep in the Desert National Wildlife Refuge, Nevada. However, 

sheep fitted with heart rate monitors were only seen to respond with increased heart rate 

in 21 of 149 flights. This did not occur frequently enough to be considered detrimental to 

the sheep and did not appear to be correlated with any changes in behaviour or habitat 

use. Bradshaw et al. (1998) developed a model to estimate the energy cost to caribou of a 

single encounter with disturbance caused by petroleum exploration. They estimated that a 

single disturbance event cost caribou 3.46-5.81 MJ. They further postulated that caribou 

would have to encounter 20-30 disturbance events to lose >15% body mass over the 

winter and 41-137 encounters to lose >20%. Within the five year duration of their study 

there were four occasions where the encounter rate exceeded the 20% mass loss and five 

occasions where it exceeded the 15% mass loss.  Bradshaw et al. (1998) concluded that 

disturbance can have significant energetic consequences for northern ungulates such as 

caribou, particularly taking into account the delicate balance between energy expenditure 

and forage availability in variable winter conditions. It is also suggested that this mass 

loss could potentially affect calf production and survival.  

 

Kerley et al. (2002) found that tigers living in areas with roads experienced increased 

mortality and lower reproductive rates than did tigers in undisturbed areas. When cubs 

were born, their survival rates decreased in disturbed areas. Kerley et al. (2002) also 

found that feeding by tigers was affected by human disturbance, with significantly more 

kills abandoned and less meat eaten at kills where tigers were disturbed by people.  

 

There is very little in the cetacean literature that conclusively links tourism activities to 

physiological impacts on the target species. This is often due to the difficulties of 

conducting physiological level studies on cetaceans. However, as Harwood (2002) points 
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out “changes in behaviour in response to disturbance can have profound effects on 

survival and reproduction that are not immediately obvious from direct observation”. 

The most compelling example within this category comes from a long term study of 

bottlenose dolphins near a tourist resort in Australia who are regularly hand fed by 

humans (Mann et al. 2000). Analysis of ten years worth of data revealed that provisioned 

female dolphins had significantly lower calf survivorship than wild feeding females in the 

same area. Although there are few studies which have identified physiological impacts of 

disturbance on marine mammals, there is a large body of literature identifying 

behavioural responses and these are reviewed below.  

 

2.2.4 Disturbance due to Marine Tourism 

Marine tourism has been one of the fastest growing areas of nature-based tourism, with 

activities such as whale watching (Hoyt 2001), dolphin feeding or swim-with programs 

(Orams 1995b; Orams 1997a; Orams 2002; Constantine 2001), kayaking (Allen et al. 

1984; Curland 1997; Bohorquez et al. 2000), jet skiing (Whale and Dolphin Conservation 

Society (WDCS) 2000) and recreational fishing becoming increasingly popular (Orams 

1999). Many of these activities have either direct or indirect impacts on marine 

mammals. For example, through increased avoidance of human activities in terms of 

swimming speed or direction or dive length (Baker & Herman 1983 & 1989; Nowacek et 

al. 2001; Williams et al. 2002; Jelinski et al. 2002) and/or changes in habitat use, 

respiration, group structure, social behaviours (Salter 1979; Bauer 1986; Baker & 

Herman 1989; Bejder 2005), vocalizations (Lesage et al. 1999) or foraging and resting 

(Salter 1979; Allen et al. 1984; Constantine 2001; Cassini 2001; Sorice et al. 2003; 

Lusseau 2004). 

 

2.2.5 Factors Affecting Disturbance Responses Shown by Wildlife Species 

The level of disturbance exhibited by an animal depends upon a number of extrinsic 

factors such as the type, intensity, or direction of approach of the disturbing activity 

(Freddy et al. 1986; Cassini 2001; Burger & Gochfeld 1990), the distance between the 

animal and the disturbance and the habitat in which the activity takes place (e.g., Salter 

1979; Allen et al. 1984; Corkeron 1994; Cassini 2001). Intrinsic factors such as age, sex 
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(Johns 1996; Williams et al. 2002) and reproductive status of the animal (Corkeron 

1994), the previous behaviour engaged in (Johns 1996), group size (Bauer 1986) and the 

level of vigilance behaviour (Fernandez-Juricic & Schroeder 2003) may also affect the 

degree of disturbance shown. Increased tolerance toward disturbance stimuli may also 

occur with repeated exposure and is discussed further in the following section.  

 

2.2.6 Habituation and Sensitisation 

Henderson’s Dictionary of Biological Terms (Lawrence 1995) defines habituation as : 

“adjustment by an organism, by which subsequent contacts with the same stimulus 

produce diminishing effects; a form of learning in which behaviour is extinguished when 

the animals finds it has no adaptive value”. 

 

Sensitisation is defined by Allaby (1999) as “an increased likelihood that repeated 

exposure to a particular and significant stimulus will produce a response in an animal” 

 

2.2.6.1 Habituation 

Anderson & Rongstad (1989) found that red-tailed hawks habituated to helicopter noise 

with repeated exposure. However, they cautioned that prior to habituation, disturbance 

could cause hawks to abandon nests and could therefore have an adverse effect on 

breeding success. Burger (1981) found that resident birds, such as gulls and terns, at a 

coastal bay near New York City appeared to be more habituated to human disturbance 

from recreational activities than did migrants, such as shorebirds. Burger (1981) also 

points out that birds may not just remain in a disturbed site due to habituation but because 

this site is the only one available in the vicinity for important behaviours such as foraging 

or loafing. She suggests that in this situation the benefits of the area outweigh the 

associated costs of disturbance. Klein et al. (1995) studied 38 species of waterbirds at a 

Florida refuge and found that resident birds were more habituated and less easily 

disturbed than migrant birds. Delaney et al. (1999) found that Mexican spotted owls 

initially became alert and occasionally flushed in response to helicopter noise, but that 

with repeated exposure these behaviours were observed less often, suggesting that the 

owls were habituating to this type of disturbance. Ability to habituate may differ between 
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species. A study by Conomy et al. (1995) found that American black ducks (Anas 

rubripes) and wood ducks (Aix sponsa) differed in their response to repeated aircraft 

disturbance. Black ducks showed decreased responses with repeated exposures, 

suggesting that they were habituating to disturbance, whereas wood ducks maintained the 

same level of response. 

 

Nisbet (2000) argues that many studies of human disturbance on waterbirds do not stand 

up to scientific scrutiny. He suggests that many birds, including gulls, terns and herons, 

will readily habituate to human presence with no apparent adverse effects. He proposes 

that although many studies assume that behavioural changes indicate stress or excess 

energy expenditure and that this has adverse effects, most do not actually show if any 

adverse effects do in reality result from these behavioural changes. Nisbet (2000) 

promotes carrying out the deliberate habituation of waterbird colonies as a management 

procedure to reduce potentially adverse effects of human disturbance. This would then 

facilitate multiple use of areas used by waterbirds for research, education and recreation.  

 

Johns (1996) investigated responses of eastern chimpanzees (Pan troglodytes 

schweinfurthi) to tourism in the Kibale Forest, Uganda. The resident chimpanzees near 

the Kanyancu tourist station had been deliberately habituated by staff prior to tourism 

operations starting in 1992. Johns (1996) found that chimpanzees’ reactions to humans 

continued to decrease over the course of the study, suggesting that the process of 

habituation was ongoing. Up to five observers at one time had no impact on responses by 

chimpanzees. However, larger groups (up to 15 people) led to increased chimpanzee 

vocalisations. Krausman et al. (1998) found that mountain sheep appeared to habituate to 

over-flights by jet aircraft. Responses were measured in terms of increased heart rate, 

which was seen to occur less frequently with increasing over-flights.  

 

Studies by Orams et al. (1996), Mann et al. (2000), Orams (1997a) and Orams (2002) 

discuss the habituation of bottlenose dolphins to people, due to food provisioning. Orams 

et al. (1996) describes the ‘pushy’ behaviour exhibited by wild dolphins hand fed at a 

tourist resort in Tangalooma, Australia, where ‘pushiness’ was defined as forceful contact 
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between a dolphin’s rostrum and a person in the water. They point out that this kind of 

behaviour is characteristic of many social animals and although it may be part of 

boisterous play it is sometimes preliminary to aggressive behaviour. Male dolphins were 

more likely to be pushy and pushiness increased with number of dolphins present. 

Aggressive behaviour from male dolphins towards people has led to a ban on food 

provisioning of male dolphins at this resort.   

 

A letter in Marine Mammal Science from Brazilian researcher Marcos Cesar De O. 

Santos (1997) describes an incident concerning a lone sociable dolphin. This dolphin was 

very habituated to people and frequently interacted with swimmers and boats. 

Interactions were documented as varying from simply touching the animal to grabbing its 

fins, hitting and jumping on it. Some bathers were seen putting ice cream sticks into the 

dolphin’s blow hole. The dolphin responded aggressively to this behaviour leading to the 

injury of 29 bathers between August and December 1994. On the 8th of December 1994 

the dolphin struck a bather who later died due to internal bleeding. Orams (1997a) also 

summarises cases where humans have been put at risk during encounters with sociable 

dolphins. He presents several cases where lone sociable dolphins have become 

aggressive, biting or ramming swimmers, and sometimes demonstrating overtly sexual 

behaviour.  

 

The studies discussed above show that interactions between habituated animals and 

people can have very serious consequences for people. Habituation can also have serious 

implications for the animals involved. Mattson et al. (1992) discuss some of the problems 

associated with habituation in a study of grizzly bears (Ursus arctos horribilis) at 

Yellowstone National Park. The problems arising from habituation and food conditioning 

of bears are discussed; including increasing lack of fear toward humans shown by bears 

and bears making a connection between humans and food. This has led to habituated 

bears being killed as part of management plans 3.1 times more often than non-habituated 

bears. Management actions were only taken in response to bear behaviour that was seen 

as unacceptable and wary bears were never removed during agency management actions.  
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Mann et al. (2000) found that provisioned dolphins at a tourist resort in Australia suffered 

from decreased calf survival compared to non-provisioned dolphins. Orams (1997a) 

summarises the risks posed to both sides from interactions between people and dolphins. 

He discusses the many cases in which sociable dolphins have been harmed by humans, 

for example sociable dolphins who have later been found killed by humans who were not 

friendly towards them. Food provisioning can lead to dolphins begging from fishermen 

and stealing bait and catches off their lines. This has led to complaints and threats against 

dolphins. Stone & Yoshinaga (2000) document two incidents where Hectors dolphin 

(Cephalorhynchus hectori) calves were killed by boat collisions in Akaroa harbour, New 

Zealand. They suggest that these mortalities may have occurred as a consequence of 

Hectors dolphins becoming habituated toward boat traffic.  

 

2.2.6.2 Sensitisation 

Freddy et al. (1986) found that mule deer became sensitised to approaches by people on 

foot and on snowmobiles. This was demonstrated by an increase in the distance at which 

high responses (leaving the area) were provoked from initial to third approach by people 

or snowmobiles. Constantine (2001) found that bottlenose dolphins in the Bay of Islands, 

New Zealand, become increasingly sensitive to the presence of swimmers with long-term 

exposure to swim-with-dolphins tours. This population had been exposed to swim-with-

dolphin tours since 1991 and at the time of the research were subject to three vessels 

running tours twice daily, with a maximum of 42 trips per week. Focal group scan 

sampling was used and the dolphins’ response to swimmers was defined as interaction, 

neutral or avoidance. Constantine (2001) found that dolphins’ responses to swimmers 

changed over time, showing an increase in avoidance of swimmers and a decrease in 

interactions. Juvenile dolphins were significantly more likely to engage in interactions 

than were adults. When swimmer placement was analysed, dolphins appeared to be more 

tolerant to placements where swimmers were not put directly in their path than they were 

to placement of swimmers directly in their path. 
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2.3 Antipredator Behaviour and its Relationship to Anthropogenic Disturbance 

The literature discussed so far in this review clearly indicates that animals show a range 

of aversive reactions in response to anthropogenic disturbance. Many of these activities 

are unlikely to be a cause of direct mortality for wildlife. This is particularly true for 

nature-based tourism and recreational activities where the aim of the activity is to view 

wildlife or enjoy natural surroundings in a non-consumptive way. So why do wildlife 

species react to such activities in an aversive way? The generally accepted answer to this 

question is that animals respond to human disturbance in the same way as they would to a 

predator (Frid & Dill 2002). To understand why animals respond in this way it is 

necessary to briefly consider the literature on antipredator responses. 

 

There is a large and growing literature available on antipredator decision making. Lima 

(1998) provides a comprehensive review of much of this literature. Lima states that “prey 

decision making under the risk of predation essentially allows an animal to manage 

predator-induced stress” (Lima 1998, pg. 215). Stress can be defined either using an 

ecological perspective, as an environmental condition that reduces fitness through 

reproduction or survival, or using the more classical definition as a rapid increase in 

hormones to facilitate the “fight or flight” (Cannon 1929) responses to a threatening 

situation (Lima 1998, pg. 216). Most work on antipredator behaviour uses the ecological 

perspective.  

 

Ydenberg & Dill’s (1986) paper is one of the first that discusses antipredator behaviour 

as an economic problem which considers the goals of antipredator behaviour as well as 

the constraints. Prior to this, Ydenberg & Dill suggest that most antipredator models 

assumed that animals flee from predators as soon as they are detected - the “perceptual 

limit hypothesis”. Ydenberg & Dill suggest that rather than being based on perceptual 

constraints, antipredator behaviour is more likely to be based on decision making, where 

as a predator approaches a prey animal the prey continually makes decisions about 

whether to stay where it is or flee. This has been referred to as the cost minimisation 

model (e.g. Kramer & Bonenfant 1997) or ‘Optimal Escape Theory’ (e.g. Cooper 2003).  
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Decisions may be subject to economic considerations where the decision to flee is based 

on a trade-off between the need to carry out fitness enhancing activities and the need to 

reduce predation risk (Ydenberg & Dill 1986; Cooper 2003). Prey that tolerate closer 

approaches by predators avoid the costs of fleeing such as abandoning a feeding site and 

expending energy on locomotion (Kramer & Bonenfant 1997; Frid & Dill 2002). 

Therefore flight distances should decrease as the cost of fleeing increases (Ydenberg & 

Dill 1986).  

 

These decisions regarding when to flee are likely to be based on ‘rules of thumb’. For 

example, Dill (1974) showed that the zebra danio fish (Brachydanio rerio) flee from 

objects when the ‘loom’ rate (rate of change of angle subtended by an approaching 

object) exceeds a certain tolerance level. Frid & Dill (2002) suggest that prey should 

therefore have increased flight distances to larger or faster approaching prey as the loom 

rate will reach the threshold while further away. Examples of studies supporting this 

prediction include Kramer & Bonenfant (1997) who found that woodchucks’ (Marmota 

monax) flight distance increased in riskier situations, i.e. when their burrow was further 

away or the ‘predator’ was between the woodchuck and the burrow.  

 

Studies conducted by Cooper (2003) found that keeled earless lizards (Holbrookia 

propinqua) and Bonaire whiptail lizards (Cnemidophorus murinus) increased flight 

distance as predators increased their speed and directness of approach. Direct approaches 

have been found to be of particular importance in determining flight distance in a range 

of species (reviewed in Frid & Dill 2002), the explanation for this being that animals 

interpret a more direct approach as an intention to capture. Ydenberg & Dill (1986) also 

point out that flight is only one of several responses that can be made in response to 

predators. Prey may also become more vigilant, stop and fixate, or orientate toward 

potential predators, rather than fleeing. Vigilance refers to the behaviour where an animal 

raises its head from feeding or other activities and scans the surrounding area. If this is 

done to detect predators that might be approaching it is called antipredator vigilance 

(Bednekoff & Lima 1998). Animals may find themselves in constant conflict between the 

need to be alert for predators and the need to feed or engage in other important 



 29 

behaviours (Lima 1998; Frid & Dill 2002). Studies reviewed by Frid & Dill (2002) found 

that vigilant time increases when stimuli approach more directly, remain at closer 

distances and have a greater group size. There has long been support for the idea that 

antipredator vigilance declines as group size increases because there are more eyes 

available to scan for predators, thus each individual can spend less time scanning (e.g. 

Pulliam 1973; Lima 1995; Bednekoff & Lima 1998). Evidence for this theory is currently 

equivocal because it assumes that animals engage in behavioural monitoring of other 

individuals in the group and that a method exists for individuals to pass information 

regarding a predator to other individuals. These processes have not always been 

supported by research findings (e.g. Lima 1995; Fernandez-Juricic et al. 2004).   

 

For animals that are cryptic or well camouflaged there may be a lower cost than for non 

cryptic animals to remaining at closer distances to predators and not fleeing immediately 

on sighting a predator. By fleeing too soon cryptic animals may actually increase their 

vulnerability to the predator (Ydenberg & Dill 1986). This is supported by studies 

reviewed by Lima (1998) which suggest that a decrease in prey activity and increase in 

vigilance is a well established response to predators (e.g. Lima 1987). This has been 

supported more recently by Watson et al (2004) in a study on Ozark zig-zag salamanders 

(Plethodon angusticlavius). A review of artiodactyl antipredator behaviour by Caro et al. 

(2004) also describes freezing or remaining motionless as a common response to 

predators, particularly in small, well camouflaged species that inhabit areas of dense 

vegetation. The underlying assumption here is that ceasing activity or remaining 

motionless decreases the risk of being detected or encountered by a predator. Therefore, a 

further prediction is that flight distances will change with the effectiveness of alternative 

defence tactics such as freezing and crypsis (Ydenberg & Dill 1986; Caro et al. 2004).  

 

In regard to potentially longer-term consequences, antipredator decisions are often 

assumed to have an energetic cost such as habitat shift or decreased activity (which can 

lead to decreased foraging). Lima’s (1998) review mentions several studies which 

indicate that animals will avoid habitats with high levels of predation even if they contain 

good foraging resources. Lima also suggests that the physiological stress response is 
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linked to antipredator decision making because it mediates the short-term responses (fight 

or flight) made toward predators. Chronic exposure to unusually high predation risks may 

actually impair decision making in some way and if animals cannot avoid chronic stress 

situations they may be subject to effects such as stress induced diseases and suppression 

of the immune system (Lima 1998).  

 

Based on the literature reviewed so far it is difficult to make predictions across the board 

on how a species will react to predation stress. Depending upon a species’ morphology, 

habitat, availability of a refuge, costs of leaving the area and of locomotion and 

characteristics of the predation stimuli itself, different decisions regarding whether to stay 

or go may be made. Increased vigilance and/or decreasing levels of activity may occur to 

reduce detection by and encounter with predators and this may or may not be followed by 

fleeing if the threatening stimulus reaches a threshold level (e.g. the loom rate). Some 

animals appear able to distinguish between predators and non-predators and others seem 

not to (Lima 1998). Some very similar species respond to the same predator in different 

ways (e.g. Lingle 2001). What is clear is that all species subject to predation pressure 

must exhibit some degree of antipredator response and in general this has probably 

evolved following ‘rules of thumb’ (e.g. Dill 1974; Ydenberg & Dill 1986; Frid and Dill 

2002) in response to threatening stimuli. 

 

A review of the antipredator and human disturbance literature by Frid & Dill (2002) 

proposes that responses to human disturbances function in a similar way to antipredator 

responses. Frid & Dill argue that as prey have evolved to respond to general threatening 

stimuli such as loud noises and rapidly approaching objects, they will respond to non-

lethal human disturbance in the same way as they would to predators. In addition, both 

anthropogenic disturbance and antipredator responses divert time and energy away from 

other fitness enhancing activities such as feeding, parental care and so on. Therefore 

when encountering a human related presence or object (hereafter referred to as a 

disturbance stimuli) an animal’s response should follow the same economic principles 

used by prey encountering predators.  
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Frid & Dill (2002) call this the ‘risk-disturbance hypothesis’, which predicts that 

responses by disturbed animals will be affected by short-term changes in factors that 

characterise the disturbance stimuli such as size, speed, directness of approach etc, with 

responses being stronger when perceived risk is greatest. Gill & Sutherland (2000) argue 

that disturbance stimuli and predation risk are similar in that they both indirectly affect 

survival and reproduction through trade-offs between perceived risk and energy intake. 

Frid & Dill (2002) also deal with the issue of habituation, arguing that animals rarely 

have perfect information and will generally overestimate risk rather than face the more 

severe costs (i.e. death) by underestimating it. They argue that although some degree of 

habituation may occur to non-lethal disturbances, this is usually only partial and animals 

will still respond to the disturbance stimuli once they become particularly threatening. In 

addition many species have been, or still are, subject to hunting pressure and may not be 

able to distinguish between a hunter and a person who is engaged in non-lethal activities, 

such as wildlife watching (Frid & Dill 2002).  Frid & Dill’s (2002) use this risk-

disturbance hypothesis to predict the expected outcomes of human disturbance in regard 

to vigilance, fleeing and habitat use and these will be discussed in more detail in later 

chapters. 

 

So why is anthropogenic disturbance a problem for wildlife? In some cases behavioural 

changes may only be short lived and the animals in question may be able to adapt 

relatively easily. In other cases behavioural changes can have more serious consequences 

on time budgeting, energetic expenditure, life history and physiology of the animals in 

question (Frid & Dill 2002, Bejder & Samuels 2003). What is usually of interest is 

whether disturbance from human activities is sufficient to have a biologically significant 

impact on the long term health and survival of a population (Bejder 2005). A recent 

report by the National Research Council (2005) suggests that “an action or activity 

becomes biologically significant to an individual animal when it affects the ability of the 

animal to grow, survive and reproduce”. These effects can therefore lead to population 

level consequences, however it can be difficult to predict at what point a behavioural 

reaction observed in an animal becomes biologically significant (NRC 2005). Population 

consequences result from the accumulation of individual responses, for example 
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disruption of important behaviours such as foraging, habitat use and reproduction (NRC 

2005). It is possible to link short-term behavioural responses to longer term impacts by 

assessing whether immediate changes in behaviour affect an animals overall time 

budgeting,  energy expenditure and stress response (Frid & Dill 2002, NRC 2005). 

 

2.4 Decision Making in Animals  

McFarland (1989, pg.2) suggests that all behaviours exhibited by an animal have 

associated costs and benefits in terms of the ultimate reproductive success or fitness of 

the animal. It is therefore suggested (McFarland 1989, pg.15, 1999, pg. 439) that animals 

can be considered as analogous to a consumer in human economics, whereby they behave 

in a way to maximise benefits and minimize costs. These costs and benefits are affected 

by the internal state of the animal, such as how hungry it is and external factors such as 

environmental conditions and the threat of predators. McFarland (1989, pg.1) argues that 

in any given situation where a choice between behaviours exists, animals should choose 

the one with the greatest net benefit or least net cost, thereby minimizing risk (e.g. from 

predation) and maximising opportunities (e.g. for food or mates). This includes the costs 

associated with changing behaviour such as moving from one location for foraging to 

another location for resting (McFarland 1989, pg.7, McFarland 1999, pg. 445).The 

amount of time and energy an animal has available for expenditure on necessary 

behaviours is constrained and as such time and energy can be considered valuable 

resources which should be allocated in a way to maximise the animals fitness (McFarland 

1999, pg 441). When changes occur in the environment which further constrains time or 

energy available it should be expected that behaviours most crucial to the survival of the 

animal will take precedence, often at the expense of less important behaviours. Less 

important behaviours may therefore be ‘squashed’ into shorter periods of time, whereas 

important behaviours resist squashing. The degree to which behaviours resist squashing is 

known as ‘behavioural resilience’ (McFarland 1989, pg. 22, McFarland 1999, pg. 447).  

 

Behavioural resilience can be measured in terms of ‘demand functions’, a behaviour 

which is resilient, i.e. on which an animal is willing to expend more time or energy has 

high demand and is termed ‘inelastic’, whereas one which is less resilient and has lower 
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demand is termed ‘elastic’ (McFarland 1999, pg.447). An understanding of these 

behavioural concepts is important for understanding how animals make decisions when 

faced with changes in their environment, such as disturbance from human activities.  

 

2.5 Stress and Behaviour 

The decisions made by animals in regard to maximizing benefits and minimizing costs 

usually materialize as some sort of daily routine of periods spent in different activities, 

otherwise known as 'time budgets' (Manning & Dawkins 1998; McFarland 1999, pg.441). 

These processes at the behavioural level have counterparts at the neurophysiological level 

where nerve impulses, hormones and feedback pathways function to bring about changes 

in behaviour that result in the optimal physiological state. Circumstances may lead 

animals to make major changes in their behavioural time budgets depending upon the 

demands made upon them. These can be due to intrinsic factors such as the demands 

made on a lactating mother by her young (Dunbar & Dunbar 1988) or extrinsic factors 

such as changing environmental conditions.  

Stress can be defined as a suite of physiological reactions that occur in response to an 

external or internal stimulus. When a stimulus is perceived as threatening, a chain 

reaction is started in the body that prepares the animal for ‘fight or flight’ (Cannon 1929). 

Hormones are released that make more energy available to the body and increase heart 

rate and respiration. Often resources are redirected away from bodily functions of less 

immediate importance during the short intense period of activity needed to deal with the 

stressor.  When an animal is presented with a stressful stimulus it has to make a decision 

about how to respond to the stimulus in a way that will maximize its chances of survival 

and/or reproduction. If the stimulus is perceived as threatening enough, a series of 

intrinsic bodily changes occur including the stimulation of corticosteroid hormones which 

increase the availability of energy reserves, heart rate, respiration and oxygen availability 

and thus increase the animal’s ability to deal with or escape from the stimulus. This 

'stress' response has important adaptive functions in natural situations such as escape 

from predators (Sapolsky 2000). However the hormones involved in the stress response 

also decrease blood flow to areas not necessary for movement and inhibit digestion, 

growth, immune function and reproduction (Lovallo 1997; Nelson 2000). 



 34 

In most cases the stress experienced by an animal in natural situations is acute (short 

lived) and once the situation is resolved the body resumes normal functioning. In 

situations where an animal is subject to unnatural conditions, particularly those that are 

novel, unpredictable and repeated, this response may be prolonged leading to periods of 

conflict beyond the individual’s adaptive limits. This is known as 'chronic stress' (Von 

Holst 1998). Although unlikely to cause immediate visible changes in the health of an 

animal, over a long period chronic stress can lead to immunological, gastrointestinal and 

cardiovascular damage (Von Holst 1998; Maier & Schneirla 1994; Sapolsky 2000). 

Severe chronic stress can also lead to neurological impairment such as damage to the 

hippocampus (Brooke et al.. 1994; Magarinos et al. 1996).  

 

It can be difficult to know at what point a normal adaptive stress response becomes 

chronic and therefore damaging to an animal. One way to investigate this is to look at 

fluctuations of hormones. For example, Fowler (1999) found that human presence at the 

nest sites of Magellenic penguins (Spheniscus magellanicus) increased levels of 

circulating corticosterone in the blood. Physiological responses to stressful situations 

have also been investigated in red deer (Cervus elaphus) (Waas et al. 1999) and dolphin 

fish (Coryphaene hippurus) (Morgan et al. 1996) by looking at heart rate and cortisol 

levels in plasma. A study using corticosteroid levels in faecal or urine samples (Creel et 

al. 2001) found that both elk (Ceruus elephus) and wolves (Canis lupus) demonstrated 

increased levels of glucocorticoids in faecal samples collected during periods of heavy 

snowmobile activity. Unfortunately this method is not useful for all species, particularly 

marine mammals, because it can be difficult to get blood, faecal or urine samples. These 

sampling difficulties and the growing concern over animal welfare have led to a search 

for alternative ways in which stress responses can be measured and quantified. The 

identification of behaviours or behavioural changes, such as new sequences of behaviour 

or disruptions to normal behavioural patterns and time budgets, have been shown to be 

good indicators of stress (Fowler 1999). Therefore frequent demonstration of these 

unusual behaviours or repeated disruptions to normal time-activity budgets can now be 

used to identify stress responses in a wide variety of wildlife species (Von Holst 1998).   
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2.6 Sea Otters and Disturbance  

There is little information available on the effect of human disturbance on sea otters. 

Opportunistic observations have shown that male Alaskan sea otters respond to heavy 

boat traffic by avoiding or leaving an area, even if it is a good foraging area (Garshelis & 

Garshelis, 1984; Udevitz et al. 1995). These observations were made in Alaska where 

there is less boat traffic and consequently sea otters may be less habituated than otters in 

areas where boat traffic is common, for example along the coast of California. One study 

has looked at interactions between boat traffic and sea otters in the Monterey area of 

California (Curland 1997). This short MSc project found that sea otters in areas with 

more boat traffic spent more time travelling than in less disturbed areas. As sea otters are 

a marine species and rarely come onto land it is difficult to look at physiological 

responses to stress due to the challenges of collecting blood, faecal or urine samples. 

Using behavioural indicators of stress is therefore a more suitable way of looking at their 

responses to human activities.  

 

Sea otters are a well studied species for which ethograms and time-activity budgets are 

available (Packard & Ribic 1981; Estes et al. 1986; Ralls & Siniff 1990). This makes it 

an easier task to look for abnormal behaviours and disruptions to daily activity patterns 

that may be indicative of stress. Sea otters may be particularly vulnerable to the changes 

in behavioural activity associated with harassment and disturbance as they have few fat 

stores and rely on a fast metabolism and thick fur to maintain their internal body 

temperature. This leads to a required food intake of more than 25% of their body weight a 

day (Kenyon 1969). Consequently, extensive foraging bouts are crucial and must be 

interspersed with long grooming and rest periods to insulate the fur, digest food and 

recover energy (Ralls & Siniff 1990). Based on what is already known about sea otter 

metabolism (Costa & Kooyman 1984; Williams 1989) any frequent disruptions to their 

daily activity patterns could therefore have significant impacts on this species. 
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2.7 Management of Nature-based Tourism 

There is clearly a large body of literature available on the impacts of anthropogenic 

disturbance on wildlife. What are lacking from many of these papers are 

recommendations for ways to reduce or prevent wildlife disturbance from tourism and 

recreational activities. There is however, a large body of literature which deals with how 

nature-based tourism or ecotourism should be managed as a whole. The next section will 

review some of the different management techniques available and discuss some of their 

relative strengths and weaknesses. 

 

2.7.1 Legislation and Regulations 

Traditional natural resource management is often based on protecting habitats and 

wildlife in parks or reserves where various legislative tools are used to conserve these 

resources, for example by making it an offence to collect wild plants or animals, or to 

disturb wildlife (Wearing & Neil 2000). In the United States, the Endangered Species 

Act, 1972 (ESA) and the Marine Mammal Protection Act, 1972 (MMPA) are both good 

examples of protective legislation. People breaking these laws are subject to fines and 

even prison sentences in serious cases. Having legislation in place is important for 

managing human-wildlife interactions. It sends out a clear message that damaging natural 

resources will not be tolerated and should therefore act as a strong deterrent for the 

majority of people. Unfortunately there are several weaknesses inherent in using these 

management strategies alone. The traditional park model has been criticised as being too 

preservationist by not allowing multiple uses and excluding local communities and 

traditional use of resources (Boo 1993; Akama 1996; Wearing & Neil 2000). In many 

cases legislation is not well publicised and therefore ignorance of the law can lead to 

damage of natural resources. Enforcement is often problematic because funding may be 

insufficient to employ the number of staff required and violations frequently go 

unreported or are not followed up (Orams 1999).  

 

Other regulatory mechanisms commonly used in nature-based tourism destinations 

include limiting number of visitors or type of activities (e.g., Kerkvliet & Nowell 2000; 

Greiner et al. 2000). This allows some degree of control over the amount of use to which 
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an area is subjected, however there are several drawbacks. Firstly, in the case of wildlife 

disturbance or damage to other natural resources it is often the behaviour of a few 

individuals which causes problems, with the majority of visitors having little impact (D. 

Benham pers. obs, A. Adams pers.comm.). Reducing the number of people may not be 

effective at reducing the number of undesirable incidents. Secondly, imposing high 

entrance fees or strict licensing can exclude some user groups from being able to use 

natural areas (Lindberg & Halpenny 2001). As one of the aims of nature-based tourism is 

to educate visitors about environmental issues it may be counterproductive to take this 

opportunity away from some sections of the general public. 

 

2.7.2 Guidelines, Voluntary Codes of Conduct and Accreditation  

There are a variety of strategies, often referred to as self-regulation (Lindberg & 

Halpenny 2001; Shackley 1996), which place the control of visitors within the hands of 

the tour operators themselves. These strategies include voluntary codes of conduct, 

guidelines and accreditation schemes (Lindberg & Halpenny 2001; Manning 1998). 

Voluntary codes of conduct and guidelines aim to reduce conflicts between visitors and 

wildlife, or other natural resources, by developing a set of standards to which operators 

and visitors voluntarily agree to adhere. Some good examples of this type of strategy are  

codes of conduct developed by cetacean watching boats in places such as British 

Columbia (Shackley 1996) and the Dolphin Space Programme in the Moray Firth, 

Scotland (www.dolphinspace.org). These guidelines may be developed co-operatively 

between tour operators, managers and scientists and are often based on recommendations 

made from research projects where responses of whales to boat traffic have been 

observed (e.g. Ritter 2003). Accreditation schemes award operators who adhere to a set 

of standards a stamp of approval from a recognised body such as a national park or 

marine sanctuary. This can be used by operators to market their tours under the 

assumption that the recognised stamp of approval will be attractive to customers 

interested in a ‘green’ or sustainable experience, therefore giving them a competitive 

edge over non-accredited operators (McBoyle 1996; Mihalic 2000; Harris & Jago 2001).   
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The drawback with schemes such as this is that operators may initially comply with the 

guidelines and receive their accreditation, but over time standards may slip until they are 

no longer operating to the desired standard (Harris & Jago 2001). This can be avoided 

either by having ‘secret shoppers’, i.e. members of the regulatory body who take part in 

trips undercover to ensure that standards are being adhered to, or by reviewing and 

renewing the accreditation regularly and by encouraging operators to regulate each other 

(Amante-Helweg 1996). There may also be confusion among tourists and tour operators 

about specific guidelines and guides may have varying abilities to interpret and enforce 

guidelines (Davis 1999). 

 

2.7.3 Education and Interpretation Programs 

Environmental education programs aim to inform local communities, tour operators and 

tourists of what constitutes appropriate behaviour in the natural environment in which 

they are living, working or visiting (Orams 1997b). Often this will include providing 

information about the ecology and biology of the area, the potential impact of human 

actions on the environment and ways to avoid any negative impacts. Education and 

interpretation programs attempt to raise people’s awareness about the consequences of 

their actions and ideally enable them to make the ‘right’ decision about how to behave 

whilst in the natural environment (e.g. Vietas et al. 1999; Townsend 2000; Brylske 

2001). They also aim to engender a sense of environmental stewardship and an interest in 

conservation issues that people will carry away with them after their experience (Kimmel 

1999). It is hoped that educating people and raising their awareness will lead them to live 

in a more environmentally conscientious way by modifying their own lifestyle, 

contributing to conservation programs or by sharing information on conservation issues 

with other people. In addition, education programs have been shown to have an important 

role in increasing visitor satisfaction and enjoyment with nature tourism experiences 

(Orams 1997b).  

 

These programmes may be particularly effective because they work with people rather 

than against them (Wearing & Neil 2000). However, there are limitations to this 

approach. For example, it can be difficult to disseminate educational information to 
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visitors where their tourism experience does not include a visitor centre, tour operator or 

guide. Even if information can be disseminated, visitors will not always pay attention to 

or comply with the information or guidelines they have been given (Davis et al. 1997). 

The diverse nature of tourist groups can make it difficult to design educational 

programmes which will meet the needs and maintain the interest of everyone in the 

group. In addition there is often a lack of scientific knowledge or trained personnel, 

which can lead to poor or even incorrect information being disseminated (Orams 1999).  

Research has shown that for environmental education programs to be successful they 

need to be carefully designed, based on sound scientific knowledge and appeal to a wide 

range of people (Orams 1997b).  

 

2.7.4 The Role of Social Research in Natural Resource Management 

All of the management techniques discussed so far have relative strengths and 

weaknesses. However, it has been recognised for some time that the complex problems 

associated with nature-based tourism cannot be solved using any one of these strategies 

alone. Unfortunately in many cases management of nature-based tourism has focused 

only on reducing either biological impacts or social impacts through one or the other of 

these techniques. In nature-based tourism and related fields such as coastal zone 

management and fisheries, management of natural resources is crucial. Within these 

fields it is now becoming clear that multidisciplinary strategies are needed which include 

a strong emphasis on social research. This approach has been strongly advocated by 

several authors and a number of frameworks for the development and management of 

nature-based tourism have been proposed (e.g. Duffus & Deardon 1993; Ross & Wall 

1999a; Reynolds & Braithwaite 2001).  

 

2.7.5 Multidisciplinary Frameworks for Nature-based Tourism Management 

Duffus & Dearden (1990) discuss the difficulties associated with managing wildlife 

orientated recreation and stress the importance of understanding the social factors 

associated with non-consumptive use of natural areas. They suggest a conceptual 

framework for management of wildlife recreation, which is applied to the management of 

killer whale (Orcinus orca) watching in Canada (Duffus & Dearden 1993). In this study 
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whale behaviour in response to boats was monitored, as has been done previously by 

several other authors (e.g. Baker & Herman 1983; Bauer 1986; Corkeron 1994). In 

addition the whale watching behaviour of participants was also monitored throughout the 

four year study, using questionnaire based surveys of participants. Duffus & Dearden 

(1993) reason that a better understanding of whale watching participants, used in 

conjunction with biological data collected on whales,  make it easier to manage this 

group of people and make recommendations for management of the whale watching 

industry as a whole. 

 

Ross & Wall (1999a) take the ideas of combining social and ecological research methods 

further by proposing a framework that aims to: “achieve a balance between conservation 

and development through the promotion of synergistic relationships between natural 

areas, local populations and tourism”. This framework is aimed at managing ecotourism 

and involves collecting data from multiple sources including the ecological, economic 

and social impacts of tourism. Ross & Wall emphasise the importance of including the 

opinions and experiences of local people, tour operators and visitors. The framework can 

also be used to assess the status of ecotourism at different sites, which is demonstrated in 

an accompanying paper that focuses on ecotourism in North Sulawesi, Indonesia (Ross & 

Wall 1999b). Management plans are then formulated that address the needs of natural 

areas, local populations and tourism.  

 

A recent paper by Reynolds & Braithwaite (2001) takes the ideas introduced by Duffus & 

Dearden (1990, 1993) further by presenting a conceptual framework for classifying the 

major components of wildlife tourism/recreation. This is slightly different from Ross & 

Wall (1999a) because it addresses issues specific to wildlife tourism rather than 

ecotourism. Reynolds & Braithwaite (2001) show that although Duffus & Dearden 

(1990) discuss the ideas of different types of user and stress the importance of carrying 

out social research, they do not attempt to analyse the human-wildlife interaction or 

motivations of the tourist. Reynolds & Braithwaite (2001) argue that to make wildlife 

tourism a better experience for the tourist, while minimising the effect on animals and 

habitats, it is important to understand the motivations and expectations of the tourist. 
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They suggest that the majority of tourists fall into personality categories that differ from 

those of managers or tour operators, often leading to tensions between these groups. In 

many cases there appears to be a lack of understanding by each party of the constraints 

and pressures experienced by the other. However, these concerns are often based on 

misunderstandings or lack of information which could be resolved through better 

communication. These frameworks show how important the inclusion of social research 

is in managing nature-based tourism. In the next section some of the ways social research 

has been applied over the last few years are reviewed and their implications for 

management discussed. 

 

2.7.6 Managing Stakeholders 

The multidisciplinary management methods discussed so far are based on the premise 

that it is easier to manage people than it is to manage wildlife (Duffus & Dearden 1990). 

Unfortunately managing people is also a challenging task. Traditional approaches to 

natural resource management have often neglected consideration of the effects of 

management on the different groups involved. As it is often the behaviour of these people 

that management seeks to control, strategies that are formulated without the inclusion of 

these groups are likely to suffer from lack of support and therefore be ineffective 

(Grimble & Wellard 1997).  For example, a person who has been engaged in recreational 

activities in a particular place for many years may feel that they already know how they 

should and shouldn’t behave while they are there. New regulations or guidelines may 

seem overly restrictive and unreasonable, so the person decides not to comply with them. 

 

Nature-based tourism can have important positive economic, social, environmental and 

educational consequences (e.g., Ross & Wall 1999a; Warburton et al. 2001; Barnes et al. 

1999; Wunder 2000). The aim of managing nature-based tourism is not to stop people 

visiting natural areas but to encourage them to do so in a sustainable way. It is therefore 

important that visitors have an enjoyable and satisfactory experience. The way 

recreational activities are managed will have an impact on visitor satisfaction and it is 

important to involve visitors in the development of management to make sure that their 

expectations are met (Akama & Kieti 2003). There are also a large number of other 
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groups who will be affected by the management of natural resources in nature-based 

tourism destinations. Tour operators are often responsible for ensuring that management 

practices are carried out, so their support for management decisions and compliance with 

legislation or guidelines is crucial (Sirakaya 1997; Sirakaya & Ulysal 1997).  The 

organisations responsible for enforcement must feel that their job is achievable and set at 

the right level for the area. Local people should feel that the area they live in is being 

used and managed in an appropriate way and that they have a voice in the developmental 

process (Sautter & Leisen 1999).  NGOs and scientists with experience of the habitats 

and wildlife in the area should be consulted to ensure that management strategies 

effectively preserve the natural resources. These groups of people can all be thought of as 

‘Stakeholders’ (Freeman 1984) in nature-based tourism.  

 

Stakeholder theory was pioneered by Freeman (1984) who suggests that organisations are 

characterized by their relationships with various groups and individuals including 

employees, customers, suppliers, governments and members of the local community. 

Stakeholders are identified as any group within an organisation that can affect or are 

affected by the achievement of the organisation’s objectives and include any person with 

a legitimate interest in aspects of the organisation’s activities. Important aspects of 

stakeholder theory are that consideration should be given to each stakeholder group 

regardless of the power or interest they hold and that management should proactively 

seek input from all groups. Failure to include even one primary stakeholder group may 

result in the failure of the organisation or project (Sautter & Leisen 1999).  

 

In the recent literature more researchers are recognising that collaboration between 

stakeholders is fundamentally important to sustainable development and the management 

of tourism destinations (Jamal & Getz 1995). Stakeholder management has even been 

cited by some as the most promising framework within which sustainable tourism 

development can be delivered (Robson & Robson 1996). The theoretical aspects of 

managing stakeholders in tourism destinations are addressed by Sautter & Leisen (1999) 

who give a framework for identifying stakeholder groups. However, Robson & Robson 

(1996) suggest that every stakeholder group will itself have its own associated set of 
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stakeholders which makes identification and inclusion of all extremely difficult.  Sautter 

& Leisen (1999) and Grimble & Wellard (1997) also discuss the difficulties associated 

with recognising the perspectives of different groups and individuals. Attitudes between 

groups may vary widely and these incongruent opinions can make managing stakeholders 

a very complex problem. It is important to the success of the collaborative process to try 

to align stakeholder attitudes by finding a common base for long-term management goals, 

but the actual process of setting common goals can be challenging particularly as some 

groups may be diametrically opposed (Jamal & Getz 1995). The inclusion of stakeholders 

in the development of management requires the use of social research techniques to 

gather data from the individuals and groups who have a stake or interest in the 

resource(s) in question. Social research usually takes the form of interviews, discussions 

and questionnaire based surveys. Many of these techniques have been used widely in 

recent years to facilitate environmental management. In the next section examples are 

given of environmental issues which have been addressed using social research 

techniques. 

 

2.7.7 Environmental Psychology 

Environmental protection presents a conflict. Collectively we understand the need to 

preserve natural resources and areas but individually we may be unwilling to pay the 

associated costs (Gutierrez Karp 1996). One area of recent research has focused on the 

role of people’s personal values in influencing pro-environmental behaviour. Researchers 

such as Gutierrez Karp (1996), Widegren (1998), Kaiser & Shimoda (1999), Schultz & 

Zelezny (1999) and Corral-Verdugo & Armendariz (2000) have used a number of 

different models and measurement techniques (such as Schwartz’s measure of values, the 

New Environmental Paradigm (NEP) and ecocentrism-anthropocentism scales) to 

classify environmental values and feelings of environmental responsibility and show how 

these translate into environmentally responsible attitudes and behaviour.  

 

This information can be useful for environmental management in two ways. Firstly, 

understanding environmental values held by different stakeholders (for example, in a 

tourism destination) can help managers to identify areas of potential conflict and groups 
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which are most likely to support measures promoting environmentally responsible 

behaviour. Secondly, by understanding human nature and what motivates people to 

behave in an environmentally responsible way it becomes possible to develop 

management strategies which encourage more responsible behaviour. Although 

understanding people’s values, attitudes, beliefs and expectations may be useful in 

predicting how they will act (Albrecht & Carpenter 1976), changing attitudes, beliefs and 

the behaviours they can lead to can be quite difficult (Olsen & Zanna 1993; Petty et al. 

1997).  

 

Attitude and attitude change is a large subject in itself and a detailed discussion falls 

outside the scope of this review. However, it is interesting to briefly discuss ways in 

which behaviours can be changed because this has direct management implications. 

Kaplan (2000) suggests that people are motivated by a need to comprehend and make 

sense of the world and are often at their best when they feel needed and can participate in 

what is going on around them. Telling people what to do is not therefore seen as a good 

way of promoting environmentally responsible behaviour because people often resist 

doing what they are told to do and may even attempt to undermine the effort. This is 

known as “reactance” (DeYoung 2000). Instead, Kaplan proposes that people should be 

encouraged to understand the issues and explore possible solutions, appealing to them as 

a ‘reasonable person’. He also suggests that people hate to be confused or disoriented and 

that instead they want to learn, explore and participate at their own pace.  

 

DeYoung (2000) proposes that people are motivated to behave in ways which provide 

them with ‘intrinsic satisfaction’. Being good at something, solving problems and 

completing tasks, or ‘competence’, have been shown to give people intrinsic satisfaction.  

This has interesting implications for the way in which guidelines and regulations 

designed to protect natural resources are worded and delivered. Traditionally people 

using a natural resource, for example visitors taking part in a wildlife watching trip, are 

told what they are and are not allowed to do while on that trip. Little information may be 

given as to why these guidelines are in place. If Kaplan & DeYoung are correct, this 

approach would not be entirely successful because some individuals would resent being 
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told what to do and may even deliberately try to break the rules. Whereas if people are 

given the opportunity to learn about the environment they are visiting, the consequences 

of their behaviour and are then given the opportunity to make their own decisions, this 

may lead to more environmentally responsible behaviour. Support for this comes from 

Oram’s (1997b) work on environmental education programs at a wild dolphin (Tursiops 

truncatus) feeding program in Tangalooma, Australia. Orams found that people who 

participated in a structured education program, combined with interactions with the 

dolphins were much more likely to demonstrate responsible and subsequent ‘green’ 

behaviour than those who took part in the interaction alone.  

 

2.7.8 Satisfaction 

Social research techniques are also useful in tourism destinations for measuring how 

satisfied people are with their experience. This has been done by many researchers using 

a number of different measurement techniques (e.g., Haber & Lerner 1998; Tribe & 

Snaith 1998; Vitterso et al. 2000; Akama & Kieti 2003). Understanding which factors are 

important in contributing to customer satisfaction can help tour operators to improve 

visitor experiences. This is beneficial for tourism in terms of encouraging repeat business 

and creating a good reputation for the company (Haber & Lerner 1998). Satisfaction can 

also be useful in developing more effective management strategies.  

 

There is some evidence to suggest that management plans are often developed based on 

assumptions about what factors are important for visitor satisfaction rather than on 

reality. For example, managers may assume that for participants on a whale-watching trip 

getting close to the whales is very important for their satisfaction with their experience. 

Yet Orams (2000) found that factors such as the comfort and facilities on the boat, the 

number and behaviour of the whales, the weather, the scenery and the other wildlife 

encountered were all more important in contributing to satisfaction than actually getting 

close to the whales. Similar results were found in studies of dolphin watching activities 

by Benham (2001 unpubl.) and whale shark (Rhincodon typus) swim-with programs 

(Davis et al. 1997). This has important management implications for nature-based 

tourism. The examples above suggest that it may be possible to reduce the impacts of 
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these recreational activities by encouraging boat operators and swimmers to stay further 

back from the animals, without decreasing visitor satisfaction (Orams 2000). Davis et al. 

(1997) found that although being close to the whale sharks was considered an important 

aspect of the trip, it was not found to affect overall satisfaction. Increasing the distance 

allowed between people and the sharks would probably have significantly reduced the 

number of physical contact incidences and reduced the stress imposed on this species by 

these activities. 

 

This type of information may help to take the pressure off operators to continually find, 

get close to and stay for long periods with sensitive wildlife species. Encouraging them 

instead to include a variety of species, interpretive literature, or refreshments to boost 

visitor satisfaction in other less potentially harmful ways may encourage more positive 

interactions for both the visitors and the wildlife. In nature-based tourism destinations it 

has also been shown that the quality of the natural environment is an important factor in 

determining satisfaction and research has indicated that operators will move their 

customers to new unspoilt areas if previous destinations no longer meet visitor 

expectations (Burton 1998). This should act as an incentive for managers to preserve 

natural resources if they wish to minimize damage to new areas and should also 

encourage operators based at one particular location to participate in this preservation if 

they wish to retain their customers. 

 

2.7.9 Compliance and Responsibility for Management 

Tour operators have an important role to play in the management of nature-based tourism 

because it is often their actions which determine how much or little environmental impact 

occurs. Social research methods have been useful in determining the environmental and 

ethical values of tour operators (Malloy & Fennell 1998 & 1999) which can be useful in 

explaining their behaviour and compliance with tourism guidelines. The factors 

motivating operators to comply with regulations and guidelines have been investigated by 

Sirakaya (1997) and Sirakaya & Ulysal (1997). These studies found that sanctions and 

deterrent measures were less important in predicting compliance behaviour than positive 
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reinforcement measures such as educating tour operators about guidelines and best 

practice in nature-based tourism destinations.  

 

Social research methods have also been used to look at opinions of different stakeholder 

groups about where the responsibility lies for environmental damage due to tourism 

(Kavallinis & Pizam 1994), how appropriate different proposed management strategies 

are (Jakus & Shaw 1997; Brent-Ritchie 1998) and how people feel about management 

decisions that have already been made (Burns & Howard 2003). All of the information 

gathered from such research can be useful in developing and carrying out more effective 

future management. In nature-based tourism, questionnaires can also be used to ascertain 

how much people know about the habitats or wildlife they are interacting with and what 

their motivations are for wanting to interact with them (Amante-Helweg 1996; Ryan et 

al. 2000). Understanding these aspects of nature-based tourism can assist managers in the 

development of better education programs which have been shown to enhance visitor 

satisfaction, increase people’s willingness to act responsibly and lead to an enhanced 

sense of stewardship or conservation ethic (Orams 1997b). 

 

2.7.10 The Role of Collaboration 

So far the discussion has centred on how social research methods can be used to gather 

data from major stakeholder groups, which can subsequently be used for developing and 

improving management strategies. What has not yet been discussed in detail are the ways 

in which stakeholders can be actively incorporated into the process of management 

development. Collaboration between stakeholders in the development of management 

policies is an area of growing interest. Bramwell & Sharman (1999) suggest a number of 

benefits to using collaboration in tourism policymaking.  Firstly, collaboration can help to 

reduce conflicts between different stakeholder groups. Identifying conflicts in the ways 

already discussed can help managers find ways to resolve them, but this can be time 

consuming and difficult. Alternatively, including representatives from all stakeholder 

groups throughout the entire process of management development allows them to discuss 

and resolve their conflicts as they go along (e.g. Curtin 2002). This often requires 

facilitation by a management group or other outside body but in the long run may 
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produce policies that have been reached in a more consensual way (e.g. Todd 2002). 

Secondly, collaboration improves the legitimacy of policies to stakeholders, giving them 

greater influence in the decision-making which affects their lives (e.g. Mahon et al. 

2003). Thirdly, collaboration improves co-ordination of policies and promotes 

consideration of all the different aspects that need to be addressed - social, environmental 

and economic. Lastly, collaboration ‘adds value’ by building on the knowledge, insights 

and capabilities of all stakeholders. There are many factors that need to be considered 

when setting up a collaborative project. For example how to ensure that the individuals 

representing a group are fully representative of that group and how often and for how 

long stakeholders should meet. Bramwell & Sharman (1999) discuss these issues in more 

detail and propose a framework for tourism collaboration which is applied to policy 

development in the Peak District National Park, UK. In this case study the collaborative 

process allowed proposals to be developed further and gain greater coherence and 

support. However, Bramwell & Sharman (1999) also found that many people still had 

reservations about the plans and some stakeholders who were more interested in action 

than words became disillusioned with the slow pace of the collaborative process.  

 

Stakeholder collaboration is becoming a popular tool for environmental management 

(Grimble & Wellard 1997) and there are a number of interesting case studies where this 

technique has been shown to have real benefits in resolving stakeholder conflicts and 

promoting conservation. For example, Curtin (2002) discusses a collaborative project 

between ranchers, conservationists and researchers in Mexico and the United States that 

was successful in implementing community-based conservation programs addressing the 

very disparate concerns of those groups. Todd (2002) discusses an unusual approach to 

wildlife management represented by the creation of the Yukon Wolf Management Team 

by the New Democratic Party government in Canada.  Wolf management has been 

proposed as one of the most intractable environmental issues of our time, mostly due to 

the extreme degree to which attitudes differ between the various stakeholder groups. The 

management team given the job of creating a plan for wolf management in the Yukon 

was made up of nine individuals chosen to represent the full range of opinions on wolf 

management and included men and women, a member of the World Wildlife Fund, 
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native peoples, independent biologists, farmers and hunters. It did not include anyone 

from the management body or the Department of Natural Resource Management, 

although a policy analyst and biologists were instrumental in setting up the process. The 

team was given five months of closed weekend meetings to come up with a plan that met 

the approval of everyone within the team. Emphasis was placed on fact-finding and the 

presentation of data and opinions from a wide range of sources, for example traditional 

native attitudes to wolves and their ‘intrinsic’ value, status and ecology of wolf 

populations, concerns about predation on livestock and previous ways in which the 

population had been controlled. The aim of the final plan was to ensure the long-term 

survival of the wolf and provide for a variety of human values of wolves and their prey. 

At the end of the process no single member of the group felt they had got everything they 

wanted, but they did feel that they had produced a workable management plan. This case 

provides support for the idea that conflict between stakeholder groups can be resolved by 

allowing people with very different attitudes to come together in a collaborative process. 

This is facilitated by ensuring that the group has access to all the available information, 

listens to its members’ opinions, discusses and shares ideas and comes up with a common 

set of goals and objectives.  

 

In many places stakeholder collaboration has focused on inclusion of local community 

groups and indigenous people who have traditionally had little opportunity to be involved 

in the management of natural resources. Berkes et al. (2001) discuss the influence of 

increasing stakeholder participation in environmental decision making in the Canadian 

Arctic, in particular the emergence and use of traditional environmental knowledge from 

indigenous groups in environmental research and management. This co-management was 

formalised by the settlement of aboriginal land claims in the early 1990s leading to power 

sharing between government and local resource users. They found that local participation 

was important in ensuring research and management was relevant to the concerns of local 

people and was accepted by them. Mayaka (2002) discusses the problems associated with 

setting up wildlife co-management in Northern Cameroon. Although local communities 

were provided with economic incentives and decision-making rights in wildlife 

conservation, co-management has been slow to institutionalise due to inadequate 
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legislation, poor planning and insufficient policy formulation. Weaknesses in the 

approach include; failed delivery, insufficient incentives, lack of power devolution and 

persistent loss of biodiversity. Hackel (1998) also identifies some potential areas of 

weakness in the community-based conservation approach, although it is seen as an 

alternative to the more exclusive protectionist policies of the past, which often alienated 

local people from conservation policies. It is suggested that community-based 

conservation will only be successful in protecting wildlife (or other natural resources) in 

the long run if it can deliver a real improvement in the lives of local people. Community-

based conservation has been applied quite successfully to the management of small-scale 

fisheries in Southeast Asia, the Pacific and the Caribbean (e.g. Mahon et al. 2003). 

 

Mahon et al. (2003) discuss how participatory methodology has been used for sea urchin 

(Tripneustes ventricosus) co-management in Barbados. Collaboration between groups 

occurred in a series of meetings which started with identification and dialogue with key 

individuals, followed by small group discussions to identify different perspectives and 

large group discussions to derive approaches to management. Lastly, full group 

participation was used to reach consensus regarding the most appropriate management 

strategy. At the end of the process fishers and government officials concluded that the 

methodology had been successful in producing a workable, consensual approach to 

management.  

 

Another example of a study which has attempted to improve participatory or 

collaborative processes was carried out by Brown et al. (2001). This paper suggests a 

framework for natural resource management where major stakeholders are directly 

incorporated to enhance the decision making process. Stakeholders were asked to assess 

several different development scenarios based on social, economic and ecological criteria 

and then stakeholder weightings were used to explore different management options. 

Schouten et al. (2001) describe the development of a ‘Multi-Actor Information System’ 

aimed at assisting regional authorities to identify stakeholders, objectives and the means 

of resolving conflicting interests that have adverse impacts on the marine environment. 

Lastly, Messmer (2000) suggests several elements for successful conflict management 
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within stakeholder collaboration. These included: identification of clearly defined 

objectives, establishment of clearly defined authority levels to prevent false expectations, 

participant agreement on how group decisions will be made, inclusion of team building 

activities, maintenance of continuity by not allowing substitutes, implementation of 

guidelines and activities that promote active listening and achievement of success with 

smaller issues prior to addressing larger concerns. 

 

Further examples of situations where collaborative processes have been used can be 

found in the literature on ecosystem and coastal zone management. Ecosystem 

management is an approach to natural resource management that attempts to involve all 

stakeholders in defining sustainable alternatives for the interactions of people and the 

environments in which they live. The goal is to restore environmental quality while 

addressing social and economic needs (Szaro et al. 1998, Argent et al. 1999). This has 

been applied in the Upper Peninsula of Michigan (Beyer et al. 1997) where there are 

many conflicting needs between those who want preservation of natural and cultural 

resources and those wanting economically efficient timber production. Informal 

processes have been emphasised in this case. Partners make decisions by consensus, 

stressing communication, understanding and co-operation rather than formal procedures 

and protocols. So far the programme has been working well although limited time and 

money are a problem and not all stakeholders/land owners are involved yet. Thia-Eng et 

al (1997), Westmacott (2001) and Antunes & Santos (1999) discuss the use of Integrated 

Coastal Zone Management (ICZM) in which stakeholder collaboration also plays an 

important role. ICZM is a process in which interested parties, stakeholders and regulators 

reach general agreement on the best mix of conservation, sustainable resource use and 

economic development for coastal areas. There are several steps in the process including: 

problem identification and assessment, modelling and formulation of scenarios for 

possible environmental change, identifying priority issues and establish target for 

environmental policy and evaluation of policy alternatives 

 

Gilman (2002) also presents guidelines for a process to plan for the sustainable 

management of coastal and marine ecosystems. He incorporates principles of 
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community-based and collaborative management and suggests that the risk of conflict 

between groups can be minimised by directly involving representatives of all interest 

groups and identifying and addressing all issues at an incipient stage. This promotes a 

sense of ownership and support for resulting managerial initiatives by all stakeholders. 

However, he also proposes that in urban environments where there is a more 

heterogeneous community, multiple resource users and more numerous external threats to 

coastal and marine environments, community-based management is likely to be less 

effective and there is a need for central government management.   

 

2.7.11 Multidisciplinary Methods in Wildlife Management 

Although some case studies illustrate the use of multidisciplinary management in natural 

resource management, literature describing the use of this approach in the management of 

wildlife disturbance remains relatively scarce. The closest examples that have been found 

are papers by Higham (1998) and Burger & Leonard (2000). In Higham’s (1998) study of 

interactions between tourists and albatrosses (Diomedea epomophora)  at Taiaroa Head, 

New Zealand sources of data pertaining to site use by visitors and changes in the ecology 

of the nesting sites were assessed to look at the interplay between social and ecological 

factors. It was found that the impacts of nature-based tourism were unacceptable in this 

location based on these data sources. Although this study does combine research 

techniques from both the biological and social sciences it does not directly involve 

stakeholders in the process or address how this problem could be managed.  

 

Burger & Leonard (2000) take this process a step further in their study on the impacts of 

jet-skis on a breeding colony of Common Terns (Sterna hirundo) in New Jersey, USA. In 

this study long term biological data from the tern colony was combined with research on 

the behavioural responses of terns to jet-skis. This was used to develop a programme and 

set of guidelines to educate the stakeholders involved. Public meetings and discussions 

took place between scientists, marine police, state conservation officials, jet-ski 

associations, businesses and the general public. These measures proved effective in 

reducing jet-ski traffic, changing jet-ski behaviour and improving reproductive success of 

the terns. The only aspect missing from this example is the inclusion of stakeholders 
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during the actual development of the management programme. Although this strategy 

used was initially effective, it is possible that it will not be sustainable in the long-term 

because conflicts or dissatisfaction may arise from the various groups who were not 

consulted during the programmes development stage.  

 

2.8 Summary 

This chapter has introduced the concept of nature-based tourism and some of its 

associated positive and negative impacts, particularly the problem of wildlife disturbance. 

Past and present management strategies which have been used to resolve problems 

associated with nature–based tourism have been identified and their relative strengths and 

weaknesses considered. One of the main aims of this chapter has been to emphasise the 

use and growing importance in the literature of multidisciplinary techniques in the 

management of nature-based tourism. In particular the role of social research methods in 

natural resource management has been discussed and the potential of stakeholder 

collaboration has been evaluated. 

 

The study described in the following chapters aims to combine these different research 

methods to investigate interactions between recreational activities and the threatened 

southern sea otter in the Monterey Bay National Marine Sanctuary (MBNMS) and make 

suggestions for improved management. The next chapter presents information about the 

research site and species in the current study and will describe the general methodology 

used during data collection. 
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Chapter 3: Study Area, Study Species, Aims and General Methods 

 

3.1 Study Area 

Field research for this study was carried out in the Monterey Bay National Marine 

Sanctuary (MBNMS) in central California (Figure 3.1). In Figure 3.1 the boundaries of 

the MBNMS are delineated by the red lines and the Monterey Peninsula is highlighted in 

the red box. The study areas and study sites (described in section 3.4.2) were located at 

the southern end of Monterey Bay, along the coast of the northern Monterey Peninsula, 

between Del Monte Beach and Otter Point, (see Figure 3.2). The northern Monterey 

Peninsula lies at 36.6’N, 121.9’W. This area of coastline encompasses the shoreline area 

of the city of Monterey and the town of Pacific Grove, as well as some less developed 

areas to the north and south of these urban areas.  

 

Figure 3.1: Map of the Coast of Central California, indicating Monterey Bay National 

Marine Sanctuary and Study Area 
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Figure 3.2: Map of Monterey Peninsula showing study area 

 

 

 

 

 

 

Pacific Grove 

Monterey 

Del Monte 

1 
2 

3 

4 

5 



 56 

3.1.1 Monterey Bay National Marine Sanctuary 

The MBNMS represents one of 13 National Marine Sanctuaries in the U.S. that receive 

protection through the office of the National Marine Sanctuary (NMS) program. The 

program is administered by the National Oceanographic and Atmospheric Administration 

(NOAA) and was created in Title III of the Marine Protection, Research and Sanctuaries 

Act of 1972. Monterey Bay was nominated as a sanctuary in 1977 but was not officially 

designated until 1992. The MBNMS is the largest marine sanctuary in the U.S. and the 

second largest in the world. The sanctuary encompasses 5,322 square miles of ocean, 

extends an average of 35 miles offshore and covers approximately 300 miles of coast. 

This represents roughly a quarter of the California coastline, from Rocky Point just north 

of San Francisco’s Golden Gate Bridge, to Cambria just north of Moro Bay (NOAA 

2001).  

 

3.1.2 Regulations and Laws 

The MBNMS is a multiple use sanctuary, meaning that activities compatible with the 

sanctuary’s goals of resource protection are allowed. There are 10 prohibited activities 

within the sanctuary’s boundaries. The most important prohibition in the context of this 

study is the one that states “it is prohibited to ‘take’ any marine mammal, sea turtle or 

seabird (unless authorised to do so by the Marine Mammal Protection Act, 1972 

(MMPA), the Endangered Species Act, 1972 (ESA), or the Migratory Bird Treaty 

(MBTA)”.  All marine mammals are protected under the MMPA of 1972. The Fish and 

Wildlife Service (FWS) and the National Marine Fisheries Service (NMFS) are 

responsible for implementing the MMPA. The FWS manages sea otters as well as marine 

otters (Enhydra lutris); walruses (Odobenus rosmarus); polar bears (Ursus maritimus); 

dugongs (Dugong dugon) and West Indian, Amazonian, and West African manatees 

(Trichechus manatus latirostris). The NMFS manages dolphins, whales, porpoises, seals, 

and sea lions. 
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In the context of the MMPA ‘take’ is defined as “… to harass, hunt, capture, or kill, or 

attempt to harass, hunt, capture or kill, any marine mammal”. Harassment is defined as: 

“… any act of pursuit, torment, or annoyance which: 

1. Level A Harassment - has the potential to injure a marine mammal or marine 

mammal stock in the wild; or  

2. Level B Harassment - has the potential to disturb a marine mammal or marine 

mammal stock in the wild by causing meaningful disruption of biologically 

significant activities, including but not limited to, migration, breeding, care of 

young, predator avoidance or defence and feeding.  

Sea otters are also protected by the ESA (1972). The California population is listed as 

threatened. Threatened status means the species is likely to become endangered in the 

foreseeable future (FWS 2003). The ESA is administered by the Interior Departments 

FWS and NOAA. The ESA’s ultimate goal is to recover species so they no longer need 

protection under the ESA. Under the ESA it is also an offence to ‘take’ any listed species. 

The ESA law states that, “ …’take’ means to harass, harm, pursue, hunt, shoot, wound, 

kill, trap, capture, or collect, or attempt to engage in any such conduct”. Harm is defined 

as:  “… an act which actually kills or injures wildlife. Such an act may include significant 

habitat modification or degradation where it actually kills or injures wildlife by 

significantly impairing essential behavioural patterns, including breeding, feeding or 

sheltering”. Harassment is not specifically defined under the ESA.  Conversations with 

the FWS southern sea otter representative indicate that crimes against sea otters are 

usually dealt with under the ESA, rather than the MMPA. In the past there has been little 

emphasis on harassment of sea otters under the ESA and more on whether an activity 

actually ‘harms’ the species, by causing injury or death (Sanders pers.comm.).  
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3.1.3 Physiological Oceanography 

Due to a combination of oceanographic and geological attributes, the MBNMS supports 

some of the most diverse habitats and species assemblages in the world. The sanctuary 

also contains some of the world’s most geographically diverse and complex seafloors and 

continental margins. The central region of the sanctuary contains the most dramatic 

features of the seafloor, in particular the Ascension-Monterey Canyon system. The 

Monterey Canyon makes up part of this system, lying across the north-south offshore 

faults in Monterey Bay and forming a submarine canyon more than twice the size of the 

Grand Canyon. The oceanography of the MBNMS is closely tied to the processes of the 

California Current. The most important aspect of this current and its associated currents 

lies in the transport of nutrient-rich upwelled water into the Monterey Bay area 

(Broenkow 2004). Monterey Bay also has a large internal tide due to the presence of the 

canyon bisecting the middle of the Bay, which contributes to nutrient enrichment of these 

waters during non-upwelling periods. This combination of geographical and physical 

features in the Monterey Bay, combined with high nutrient levels, provides an area with a 

large diversity of marine habitats and extremely high productivity. This in turn has led to 

Monterey Bay being one of the richest areas in the world for wildlife (NOAA 2004). Of 

particular importance to this project are the coastal habitats in the Monterey Bay. These 

are the areas most heavily impacted by recreational activities and include the kelp forests 

and rocky shore habitats in which sea otters (Enhydra lutris nereis) are most commonly 

found.  

 

3.1.4 Rocky Shore and Kelp Habitats 

Rocky shore makes up 56% of the MBNMS coastline and is characterised by dense 

forests of kelp growing from depths of 2m to more than 30m. The giant kelp 

(Macrocystis pyrifera) and the bull kelp (Nerocystis luetkeana) are the dominant canopy-

forming kelps in the sanctuary, with Macrocystis being the main form in the study area. 

Kelp recruitment takes place mostly in the spring and the fullest canopies are seen in 

autumn, these then become thinned out during winter storms (Foster & Schiel 1985). 

Kelp is usually associated with a wide variety of other algal species and is home to a 

wide variety of invertebrates which reside in the kelp holdfasts and mats of coralline 
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algae associated with them, (e.g. polychaetes, amphipods, decapods, gastropods and 

ophiuroids). Outside the holdfasts sponges, tunicates, anemones, cup corals, jellyfish, 

crustaceans and fish larvae are common species groups. Sea urchins and some gastropods 

are the main herbivores relying on kelp as a food source and a variety of predatory 

species such as starfish, crabs and snails are also found (Foster & Schiel 1988). As well 

as supporting fisheries, kelp forests are an important economic and recreational resource 

in their own right. Giant kelp is commercially harvested, particularly for use as a binding 

product in food and pharmaceutical products. Recreational activities in the kelp bed areas 

range from hook and line fishing, to sport diving, sailing, wildlife watching tours and 

kayaking (NOAA 2004). 

 

Sea otters are one of the most easily observed marine mammals in kelp forests. Otters are 

closely associated with kelp because they feed predominantly on the invertebrates species 

most commonly found there. The majority of the southern sea otters current range is 

contained within the boundaries of the MBNMS and they are easily observed from shore 

in the Monterey Bay area. 

 

3.1.5 Species 

The sanctuary supports 33 species of marine mammals, 94 species of seabirds, 345 

species of fish, 4 species of sea turtle, 450 species of marine algae and thousands of 

invertebrate species (NOAA 2001). It is home to 26 species that receive protection under 

the ESA. This includes six species of whale, Steller’s sealion, Guadalupe fur seal, five 

protected bird species, four protected turtle species, seven protected fish species and the 

California sea otter (NOAA 2001). 

 

3.1.6 Regional Context 

The MBNMS is bordered by five counties: Marin, San Mateo, Santa Cruz, Monterey and 

San Luis Obispo. The northern counties (Marin and San Mateo) have experienced 

significant growth due to the rapid expansion of the technology sector in Silicon Valley. 

Santa Cruz and Monterey counties are also growing, particularly in the Santa Cruz, 

Monterey and Salinas urban areas. The Monterey County population is estimated to be 
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421,000. The population increased by 13.0% between 1990 and 2000 (Association of 

Monterey Bay Area Governments 2005). The main industries in these counties are 

agriculture and tourism. 

 

3.1.6.1 Tourism and Recreation  

The following information is based on several sources including a report compiled for 

The California Travel and Tourism Commission (CTTC 2005), the Monterey County 

web site (2005), the Official Monterey County Travel and Meeting Planner (2005) and 

the MBNMS’s annual Ecosystem Observations Report (1998-2003).  

 

3.1.6.2 Tourism Assets 

The most visited tourist attraction in Monterey County is the Monterey Bay Aquarium, 

with approximately 1,678,929 visitors in 2003. Other tourism assets and attractions 

include 276 commercial lodging facilities with 12,000 guest rooms, 700 restaurants and 

one airport, 99 miles of coastline, including the Big Sur coast, six county parks, 14 state 

parks, one national forest, one wilderness area, one marine sanctuary, two harbours, nine 

museums, 25 golf courses, over 100 art galleries, 40 wineries, the 17-mile drive in Pebble 

Beach (a scenic drive) and the National Steinbeck Centre. There are also a variety of 

tourism serving areas including Fisherman’s Wharf, Cannery Row, Carmel and Pacific 

Grove and a number of annual special events including the AT&T Pebble Beach Pro Golf 

Tournament, Monterey Jazz Festival, Salinas Rodeo, The Sea Otter Classic (cycle race), 

the Superbike races and many more (Monterey County web site 2005).  

 

3.1.6.3 Marine Recreational Activities 

Most recreational activities in the study area operate from the city of Monterey. In the 

study area there are three kayak operators, with four outlets; four sports diving operators, 

of which three offer snorkelling as well; four general boating operators; five dive charter 

boats; five whale watching boats; two chartered fishing boats; two wildlife tour boats and 

one chartered sailing boat (pers. obs and Monterey County Travel Planner 2005). The 

first dive shop opened in 1970, followed by others in 1980, 1995 and 1998. The first 

kayak operator opened in 1985, followed by another in 1987. The opening date for the 
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third kayak operator is not known. The opening dates for one of the wildlife tour boats is 

not known; however, it was running throughout the first two years of the current study 

and then shut down in 2003. The second wildlife tour boat operator was only open in 

2003 and the summer of 2004, before closing in autumn 2004.  

 

3.1.6.4 Tourism Statistics 

The CTTC (2005) report indicates that Monterey County was the 11th highest county for 

tourism expenditures in the state of California in 2002 and 2003. Monterey County’s core 

market is the San Francisco Bay area, with 46% of tourism represented by day trips. The 

average length of overnight stay for non-day trippers is 2.2 nights. Visits to Monterey 

County are estimated at 6.6 million leisure visitors for 2003. Of these 24% were 

travelling with children (CTTC 2005). During the 1990s tourism expenditures grew by 

1.7 billion, 2.46 percent of the California total. Figures for the amount spent in Monterey 

County between 1992-2003 on travel, accommodation, entertainment and recreation are 

presented in Table 3.1. These figures indicate an average 4.1% increase in overall travel 

spending in Monterey country between 1992 and 2003. Spending on recreational 

activities consistently increased from year to year, although spending on accommodation 

and total overall spending fluctuated from year to year. 

 

Table 3.1: Travel Spending ($ Millions) in Monterey County 1993-2003 (adapted from 

CTTC Report 2005). 
 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 

Travel  

 

1,186.0 1,222.4 1,250.3 1,326.2 1,467.6 1,574.1 1,645.1 1,813.9 1,887.1 1,856.8 1,834.5 1,843.8 

Accom 1,162 - - - - - 1,618 1,786 1,856 1,827 1,819 1,833 

Recr. 188 - - - - - 267 294 299 298 300 267 

 

3.1.6.5 Marine Recreation Statistics 

Very few recent statistics are available for visitation or spending in regard to marine 

recreational activities. One older estimate (Meyer Resources 1990) indicates that 

expenditures on ‘nature appreciation’ and visiting ‘scenic areas’ in San Mateo, Monterey 

and Santa Cruz counties were $63.2m in 1988. However this figure is likely to have 

increased greatly since this time. 
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A report by Dornbusch & Co (1994) indicates that as of summer 1994 recreational boat 

berths were full at Monterey County harbours and all had waiting lists. Recreational 

boating has dramatically increased in the MBNMS in recent years and is predicted to 

continue doing so. In California, the number of registered boats increased between 40-

60% from 1978-1991, with the fastest rate of growth occurring in the 1980s. Non-

powered boats (including kayaks) are not registered, so any estimates of boat numbers do 

not take these vessels into account. An estimated 70% of all scuba dives from the 

southern tip of the MBNMS to the border of Oregon State (over 400 miles) occur in the 

area between Cannery Row and Point Lobos (less than 20 miles). Dive shops in the 

MBNMS generated almost $20m in retail sales, lessons and boat trips in 1994, with 95% 

of this being generated in the Monterey Bay area (Dornbusch & Co 1994). 

 

The MBNMS office has published a yearly report about the sanctuary called ‘Ecosystem 

Observations’ since 1998. Within this report is a section on human interactions. In 1998, 

1999, 2000 and 2003 this section of the report included some figures pertaining to 

number of visitors taking part in different marine recreational activities. This information 

is summarised in Table 3.2 below. The difficulty with these data is that they are largely 

non-comparable from year to year. This is due to lack of consistency in collection and 

presentation methods in the Ecosystems Observations reports. Different years have 

statistics for different variables. Some years present data from one operator, others 

display data for more than one operator. However, the numbers of operators included or 

excluded are not always specified. There is also variability regarding which areas or cities 

the data covers. Nevertheless, some trends can be extricated from these figures. In the 

case of kayaks, Monterey Bay Kayaks have experienced a rise of almost 4,000 customers 

(from 15,400 to 19,200) over the years between 1998 and 2003. As this only represents 

one of three operators in Monterey the actual number of kayak customers per year in the 

study area is likely to be much higher than this. The number of people taking part in 

whale watch tours with Monterey Bay Whale Watch has tripled. Again this only 

represents one of five whale watch boats, so the actual number is likely to be much 

higher. The data regarding divers and visitors to Monterey’s beaches are not really 
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comparable between years. However, they do give an indication of the increase in scale 

in terms of number of people taking part in these types of activities.  

 

Table 3.2: Summary of Statistics Pertaining to Marine Recreational Activities in the 

MBNMS (adapted from the MBNMS ‘Ecosystem Observations’ Reports 1998-2003) 

 
Visitor Numbers  

1998 

 Monterey Bay Kayaks = 15, 400 customers  (Monterey and Moss Landing) 

 Monterey Bay Whale Watch = 8,145 customers (Monterey only) 

 Divers; 60,000 estimated for southern Monterey Bay 

 Fishing Licenses = 648 

 Charter Licenses = 9 

1999 

 Kayak Rentals and Tours =25,282 (includes figures from some, but not ,all shops in Monterey, 

Santa Cruz and Moss Landing) 

 Whale watch and Sea life Cruises = 18,140 (not all operators included) 

 Divers = 28,840 (Monterey, Santa Cruz and Point Lobos) 

 Fishing Licenses = 537 

 Visitors to Monterey Count Coast = 473,000 (paid day users)  

 Visitors to Monterey State Beach, in Monterey = 676,000 (estimated by Monterey County) 

2000 

 Kayak rentals and Tours = 23,100 (not all operators represented) 

 Whale watch and Sea life Cruises = 36,120 (not all operators represented) 

 Divers = 26,660 (Monterey, Santa Cruz and Point Lobos) 

 Sail and Yacht Charters = 16,000 (Monterey and Santa Cruz) 

 Fishing Licenses = 504 

 Visitors to Monterey County Coast = 317, 563 (paid users) 

 Visitors to Monterey State Beach = 739, 929 (estimated by State Park Districts) 

2003 

 Monterey Bay Kayaks = 19,200 customers 

 Monterey Bay Whale Watch = 24,300 customers 

 Divers – no data available 

 Sail and Yacht Charters – no data available 

 Fishing Licenses = 421 

 Visitors to Monterey County Coast Parks and Beaches = 5,746,146 (estimated by Monterey 

County) 

 

3.1.7 Wildlife Disturbance in the MBNMS 

There is currently little information available regarding the potential impacts this high 

level of marine recreational activities has on marine habitats and wildlife. There are also 

very few statistics which indicate the current level of wildlife disturbance in the 

MBNMS.  In the 2000 and 2003 Ecosystem Observations reports there is some 

information on the number of formally documented cases on marine mammal ‘take’ or 

‘harassment’. In 2000 five cases of marine mammal take or harassment were completed 
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with one pending. In 2003 of 52 cases of sanctuary violations documented by the NOAA 

Office for Law Enforcement, 17% were marine mammal take and 8% marine mammal 

harassment. The remaining cases were made up of discharge (33%), seabed alteration due 

to illegal fishing practices (21%), low over-flights (19%) and jet-ski violations (2%).  

 

The other source of wildlife disturbance statistics comes from the MBNMS’s, 

TeamOCEAN Kayaker Outreach programme. TeamOCEAN started in 2000 and consists 

of a team of trained volunteer kayakers who provide outreach and education to other 

kayakers in Elkhorn Slough and Cannery Row in Monterey from Friday to Sunday in the 

summer months. This scheme was initiated in Monterey as a brief pilot programme in 

2000 and has grown yearly since then. The aim of the programme is to give one-to-one 

information to sanctuary users on proper wildlife viewing procedures and general 

sanctuary information. During their shifts volunteers also collect information regarding 

reasons for interacting with sanctuary users, types of animals disturbed, how many 

animals were affected and what type of disturbance was observed. This information has 

recently been made available in TeamOCEAN’s five year report (NOAA 2005). 

However, preliminary results have been available over the course of the current study 

through conversations with the TeamOCEAN programme coordinators and yearly 

reports. 

 

Over the last five years a total of 17,138 people have been approached both on water and 

on land. The vast majority of interactions have been with people in rental kayaks from 

local tour operators (71% in Elkhorn Slough, 84% in Monterey). Private kayakers made 

up 12% in Monterey and 26% in Elkhorn Slough, boaters 1% in Monterey and 2.3% in 

Elkhorn Slough, and pedestrians 2% in Monterey and 6% in Elkhorn Slough. The highest 

numbers of interactions were made for informational reasons (89% Monterey, 94% 

Elkhorn Slough) to provide basic interpretation on resting sea otters, hauled out harbour 

seals, hauled out sea lions, seabirds, boating lanes and off-limits areas. Other types of 

interactions were to prevent wildlife disturbance by sanctuary users appearing to 

approach wildlife too closely (depending upon year, 4-7% Monterey, 3-5% in Elkhorn 

Slough).  



 65 

In Cannery Row the most commonly disturbed animals were sea otters. The majority of 

disturbance events witnessed were mild, head raise responses (68% over 3 years). 

Depending on year, however, 25-50% of disturbances were more distinct, leading to 

avoidance responses such as swimming or diving.  Sea otters in Cannery Row were more 

likely to display mild head raise responses than were sea otters in Elkhorn Slough, who 

were more commonly seen to swim away or dive. It should be remembered that when 

TeamOCEAN kayaks are present wildlife disturbance may occur less frequently as they 

are trained to position themselves between other water users and groups of resting sea 

otters, seals and sea lions. Therefore the figures collected by TeamOCEAN may be an 

underestimate of the total number of wildlife disturbances occurring.   

 

Wildlife disturbance is an issue which has attracted increasing attention in the MBNMS 

over the last four years. This is largely due to the TeamOCEAN programme and the 

management plan review process which the sanctuary has been undergoing during this 

period. The structure and processes involved in this review are described below as they 

have a direct bearing on this study and the actions being taken to reduce wildlife 

disturbance in the sanctuary. 

 

3.1.7.1 Joint Management Plan Review 

The information presented in the following section is summarised from the NOAA State 

of the Sanctuary Report (2001) and the National Marine Sanctuaries Program (NMSP) 

web pages. The NMSP is required by law to periodically review management plans for 

all marine sanctuaries to ensure that they continue to meet their goals of conservation, 

protection and enhancement of nationally significant living and cultural resources. The 

MBNMS management plan has not been reviewed since its designation in 1992. 

Therefore the aim of the management plan review is to determine whether current issues 

and threats to the sanctuaries resources have changed and subsequently whether existing 

management needs to be updated. A Joint Management Plan Review (JMPR) was 

initiated in 2001 to asses the management plans of the MBNMS and its adjacent 

sanctuaries; Cordell Bank and Gulf of the Farallones. The first step was the production of 

the ‘State of the Sanctuary Report’ in 2001 for each sanctuary. This was followed by 



 66 

public scoping meetings in 2001 and 2002. The aim of these scoping meetings was to 

allow sanctuary users, members of the public and agencies to comment on the existing 

management strategies and provide input for future management priorities. Scoping 

meetings were followed by the development of action plans (released June 2003). These 

were based on the recommendations of working groups specific to each main issue raised 

during scoping meetings. This is followed by the preparation of a draft management plan.  

 

A total of 20 scoping meetings were held across the three sanctuaries. Two of these took 

place in Monterey, with a further 10 taking place within other MBNMS counties. In ten 

of the 12 MBNMS meetings wildlife disturbance was raised as an issue of concern. Table 

3.3 presents a selection of comments made in scoping meetings which have direct 

relevance to the current study. I was not present at these meetings because they occurred 

in late 2001, before the first field season of this study in 2002.  I was made aware of the 

type of comments being made at some of these meetings through conversations with 

people who attended. A full record of all scoping meetings can be obtained from NOAA 

or through the MBNMS website (http://mbnms.nos.noaa.gov). 

 

Following the scoping meetings, a working group was set up to address the issue of 

wildlife disturbance. This led to the creation of Part V11 of the Proposed Action Plan 

(2003) which concerns marine mammal, seabird and turtle disturbance (available at 

http://mbnms.nos.noaa.gov). This plan summarises the MBNMS’s existing approach to 

wildlife disturbance which consists of the sanctuary regulations, one NOAA law 

enforcement officer for the 300 mile stretch of MBNMS coastline, plus voluntary 

outreach and education programs such as TeamOCEAN. The action plan concludes that 

many species in the sanctuary warrant further protection from disturbance via outreach, 

education, enforcement and other strategies. It is suggested that the first stage of 

addressing this concern should be to “identify gaps in existing protection and jointly 

develop specific, more detailed recommendations for those topics which have emerged as 

a priority” (NOAA 2003, pg 336). It is furthermore suggested that wildlife viewing 

guidelines should focus on the behavioural stress patterns of the animal being viewed to 

help wildlife watchers interpret when they are causing a disturbance (NOAA, 2003, pg 
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337). It is also suggested that informational cards with wildlife viewing guidelines should 

be developed for use from kayaks (NOAA, 2003, pg 338). The current study identified 

the need for behavioural research on sea otters in response to recreational activities prior 

to the release of the JMPR Action Plan document. This document is presented here not as 

the stimulus for the study but rather to highlight the need and support for the current 

project. Similarly, the suggestion of developing an educational card for kayakers was 

discussed with my collaborators in 2002 and this card was already being developed when 

the JMPR document was released in 2003.  In 2003 after receiving a growing number of 

comments from all three National Marine Sanctuaries in California regarding wildlife 

disturbance, the NMSP released a handbook through its Ocean Etiquette Program titled: 

Responsibly Viewing California’s Marine Wildlife. In February 2004 this was followed 

up by a series of workshops to acquire feedback on this handbook and determine the 

future for outreach relevant to marine wildlife disturbance in the state.  

 

Table 3.3:  Comments made in JMPR Scoping Meetings with Direct Relevance to the 

Current Study (source: JMPR Scoping Meeting Document 2002, Appendix 1, 

http://mbnms.nos.noaa.gov) 

 
Concern Regarding Recreational Activities and Wildlife Disturbance  

1. Investigate sea otter disturbances by kayakers and other recreational users 

2. Concerned about impacts of too many kayakers, increases in tourists and the population in 

general. Sanctuary should restrict use to a sustainable level. 

3. Need to investigate impacts from research, diving, kayaking and spear-fishing 

4. Concerned about wildlife disturbances in Elkhorn Slough from increasingly heavy kayak use, 

sanctuary should coordinate a study of these. 

5. Concern about sea otters approaching kayaks 

 

Management 

1. Need regulatory and educational signage at harbour launch ramps for kayakers 

2. More interpretive signage at kayak launch sites and dive entry points in regard to marine 

mammal viewing etiquette (especially otters) 

3. Increase enforcement of kayakers 

4. Would like to see kayak companies required to obtain permits to operate so they understand 

impacts on the ecosystem 

5. Sanctuary should increase conservation and protection for sea otters 

6. Sanctuary should adopt a set of standards for all wildlife viewing. 

7. Sanctuary should consider a limited entry policy and code of conduct for commercial wildlife 

watching vessels. 

8. Sanctuary should refer to the MMPA and develop and implement an educational campaign 

regarding harassment/disturbance of marine mammals. 

9. Sanctuary should publish a handout regarding respectful viewing of marine wildlife at sea or 

               on land. 
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3.1.8 The Role of the Current Study  

The preceding section describes the environment (both physical and managerial) in which 

the current study took place. It was clear early in 2000 that there were concerns regarding 

interactions between kayakers and sea otters in Monterey and Elkhorn Slough 

(Kieckhefer pers.comm). The current study was designed to assess the seriousness of 

these concerns and to identify ways in which sea otter disturbance could be reduced. The 

literature suggested that collaborative and participatory research was one of the most 

promising ways of addressing management of tourism (e.g. Jamal & Getz 1995; 

Bramwell & Sharman 1999; Burger 2000; Valentine et al. 2004; Kelly et al. 2004). 

However, there appeared to be very few studies (Burger 2000; Birtles et al. 2002; 

Valentine et al. 2004) that combined a collaborative approach to management of wildlife 

tourism with sound scientific research on the responses of the species in question to 

anthropogenic disturbance. The current study aimed to address this apparent gap in the 

existing literature. By combining research techniques from both the biological and social 

sciences it was anticipated that more detailed and effective information could be acquired 

and used to improve recommendations regarding management of wildlife tourism. 

Therefore the current study was designed to use a combination of methods from different 

disciplines (Biology and Social Sciences) to investigate how sea otters responded to 

recreational activities, particularly kayaking and how best the management of these 

activities could be addressed in the MBNMS and elsewhere. Before these methods are 

presented in detail, the study species will be presented and discussed. 

 

3.2 Study Species: The California or Southern Sea Otter (Enhydra lutris nereis) 

The sea otter (Enhydra lutris) is the largest member of the family Mustelidae, which also 

includes river otters, weasels, mink, polecats and stoats. Sea otters are the only fully 

marine otter and exhibit distinctive morphological, physiological and behavioural 

characteristics due to the strong selection pressure of life in the sea (Riedman & Estes 

1990).   
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3.2.1 Morphology 

Male sea otters weigh 29.5kg on average and females 20.4kg. Average body length is 

1.37m for males and 1.22m for females. Sea otters have padded, clawed forepaws used in 

feeding and grooming and posteriorly positioned flipper-like hind limbs for swimming. 

As the smallest fully aquatic mammal and one that lives in cold waters, sea otters face 

severe thermal challenges. Unlike cetaceans (whales, dolphins and porpoises) and 

pinnipeds (seals and sea lions) sea otters do not have a layer of insulating blubber and 

instead rely on their dense fur for insulation (Williams et al. 1992). Sea otter fur is the 

densest described so far for any mammal (Costa & Kooyman 1982; Estes & Riedman 

1993). This fur combined with sebaceous gland secretions forms an insulating barrier that 

prevents skin coming into contact with the water and subsequent heat loss to the aquatic 

environment. Underfur hairs insulate by forming dead air spaces due to the interlocking 

nature of the hairs. As the otter grooms food particles are removed, hair shafts are 

aligned, sebaceous secretions are dispersed and air is trapped by the underfur (Williams 

et al. 1992). Maintaining this fur through intensive daily grooming, combined with a high 

metabolic rate, allows sea otters to maintain their internal body temperature in the cold 

water they inhabit (Costa & Kooyman 1982; Riedman & Estes 1990). 

 

3.2.2 Behaviour and Life History 

Sea otters are coastal animals that spend up to 80% of their time at the water’s surface. 

Daily activities consist mainly of five major behavioural states feeding, grooming, 

resting, interacting and travelling. Sea otter behaviour has been described in detail by a 

number of researchers (Loughlin 1980; Shimek & Monk 1977; Estes et al. 1986) and has 

been classified into an ethogram by Packard & Ribic (1982). Sea otters follow a fairly 

predictable diurnal pattern. They spend long periods feeding during the early and late 

periods of the day and must eat up to 25% of their body weight daily (Kenyon 1969). 

Feeding therefore accounts for approximately 30-50% of daily time budgets (Ralls & 

Siniff 1990). Grooming is another extremely important behaviour accounting for 

approximately 10% of otter time budgets (Shimek & Monk 1977; Estes et al. 1986). 

Grooming is characterized by rubbing, rolling and blowing into fur to replenish the 

insulating layer under the fur (Packard & Ribic 1982). After feeding and grooming sea 
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otters usually rest for a period lasting several hours (Loughlin 1980; Shimek & Monk 

1977; Estes et al. 1986). It is thought that a metabolic bulge occurs after foraging which 

allows sea otters to engage in this behaviour without losing too much heat (Costa & 

Kooyman 1984). This heat bulge disperses over an approximately six hour period, after 

which sea otters must forage again (Costa & Kooyman 1984).  

 

Sea otters usually rest in social groups called rafts (Riedman & Estes 1990) often 

wrapped securely in giant kelp, which prevents them from drifting out to sea. Interactions 

with other otters are most common as new otters enter a raft, between mothers and pups 

which stay together for up to one year and between male/female pair bonds, which tend 

to last for 3 to 4 days of courtship and mating (Riedman & Estes 1990). In the brief 

periods of male/female pair bonds, copulation occurs repeatedly and is characterised by 

the male grasping the female’s nose in his mouth and rolling vigorously on the surface of 

the ocean. These encounters often leave females with distinctive nose scars which can be 

used for identification (Riedman 1990, pg.56). Birth occurs roughly six months after 

conception and weaning may take a further six months or longer. Females continue to 

reproduce throughout their lives (Riedman 1994).  Sea otters have fairly small home 

ranges whereas territorial males may hold up to 40 ha. Females seem to move freely 

between territories but limit their home ranges to a few kilometres (Ralls & Siniff 1996). 

Both males and females seem to have preferential areas for feeding versus resting and 

will travel between these areas during the day (Estes et al. 1986; Riedman & Estes 1990; 

Jameson 1989). 

 

3.2.3 Sea Otters as a Keystone Species 

The sea otter is a ‘keystone’ species in kelp bed habitats (Paine 1966; Foster & Schiel 

1988) meaning that their presence has important consequences on species composition, 

biodiversity and the health of the kelp bed (Estes & Palmisano 1974). Sea otters are 

carnivores and their diet mainly consists of invertebrates such as crabs, clams, snails, 

octopus and sea urchins. Sea urchins graze on the holdfasts that anchor kelp to the sea 

floor. When sea otters were almost entirely absent from California, sea urchins 

experienced a population explosion and kelp beds were heavily impacted. Reduced kelp 
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beds subsequently led to fewer invertebrates, no nursery grounds for juvenile fish and 

therefore no larger predatory fish or marine mammals. What was left was a wasteland 

dominated by urchins and algae (Foster & Schiel 1988). Since their recovery sea otters 

have been instrumental in the recovery of the California kelp beds which are now 

recognised as one of the most biodiverse habitats on the planet (Estes et al. 1982). 

 

3.2.4 Indicators of Ocean Health 

Contaminants from industry and agriculture that run off into the ocean are 

bioaccumulated by many kinds of invertebrates. Sea otters often feed on filter feeders and 

bivalves (Riedman & Estes 1990) meaning that they are subject to contamination 

bioaccumulated by these prey species.  By monitoring the presence of these substances in 

sea otters a good picture of ecosystem health can be developed (Jarman et al. 1996). 

 

3.2.5 Distribution and Abundance 

The historical range of sea otters stretched across the Pacific Rim from northern Japan 

across to Alaska and down the western coast of North America to Baja California. Sea 

otter populations were hunted to near extinction between 1750 and 1900 for the Pacific 

maritime fur trade. By the early 20th century fewer than a thousand individuals remained 

in several remnant populations (Estes 1989). These populations started to recover after 

receiving protection under the International Fur Seal Treaty in 1911. Reintroductions 

have been made in Southeast Alaska, British Columbia, Washington, Oregon and 

southern California, with varying degrees of success (FWS 2004). 

 

The California population of sea otters was thought to be extinct until the discovery in 

1915 of a small remnant population of 32 otters at Point Sur, just south of Monterey. This 

was kept secret until 1930 when the construction of Highway 1 from Monterey to San 

Simeon was undertaken and made the existence of this population known to the public 

(Riedman 1990, pg. 9).  From this point on the population started to recover at 

approximately 5% a year (Riedman 1994; Estes et al. 1996).  However, the rate of 

recovery has always been 4-5 times slower than for other more northerly populations of 

sea otters (Riedman 1990, pg.9). This slow rate of recovery does not appear to be due to 
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low reproductive rates, but rather to high rates of mortality in pre-weaning pups 

(Riedman 1994) and in prime age adults (Estes et al. 2003). The reasons for this high 

level of mortality are discussed in more detail in section 3.2.6. The range of the 

Californian population has expanded considerably since its re-discovery. It now occupies 

an area of coastline approximately 375 miles long (U.S Geological Survey, 2005) from 

Half Moon Bay, just south of San Francisco, to just south of Point Conception in Santa 

Barbara County (Figure 3.3) (FWS 2003).  

 

Though relatively little survey work was carried out between the early 1900s and the 

1970s it is estimated that the 1976 population contained approximately 1800 animals 

(Riedman & Estes 1990). In 1977 the California population of sea otters was listed as 

threatened under the Endangered Species Act due to its small size, limited geographic 

range and vulnerability to oil spills (Bonnell et al. 1996). In the 1980s there was concern 

that the number of sea otters in central California was declining. In 1982 standardised, 

range-wide survey procedures were initiated by the U.S. Geological Service. This census 

involves counting animals twice annually, in early autumn and late spring. Two-person 

teams use binoculars and spotting scopes to count individuals from accessible stretches of 

coastline and from fixed-wing aircraft. The survey records the total otter numbers, the 

number of dependent pups and the number of independents (adults and subadults) 

observed (USGS 2005). By 1984 the sea otter population estimate had fallen to 1,372 

(FWS 2003). This was attributed to the coastal set-net fishery (Riedman & Estes 1990). 

An emergency closure of this fishery occurred in 1985. Following this action fewer 

drowned sea otters were recovered and the population began to increase again (Riedman 

1990, pg.10). The population then underwent a period of steady recovery until mid-1995 

when 2,377 otters were counted. However, in each of four successive years the total 

number of animals counted progressively declined to a low of 2,090 (FWS 2003). Figure 

3.4 shows the yearly counts and Figure 3.5 the three year running average. Running 

averages are used by the USGS to reduce year by year variability and emphasise overall 

trends. Recent (1999-2005) spring surveys indicate that the population is now relatively 

stable standing at approximately 2,700 in the spring 2005 count. 
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Figure 3.3: Current Range of the California Sea Otter (U.S. Fish and Wildlife Service 

2003)  
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Figure 3.4: Total number of sea otters counted from 1983 through 2005 during Spring 

surveys. Source: U.S Geological Survey (2005) http://www.werc.usgs.gov 

 

 

Figure 3.5: Total number of sea otters counted during spring surveys, plotted as three 

year running average. Source: USGS (2005) http://www.werc.usgs.gov 
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3.2.6 Causes of Sea Otter Mortality 

The high levels of prime age adult mortality observed in California sea otters continue to 

be a concern (Estes et al. 2003). Sea otters in California often have high levels of 

infectious diseases, one of the most common being a meningoencephalitis associated with 

the zoonotic protozoan parasite Toxoplasma gondii (Miller et al. 2002; Hanni et al. 2003; 

Miller et al. 2004). It is unclear at present how this disease is being passed to sea otters as 

cats are the only animals to shed T. gondii oocysts in their faeces. This suggests there is a  

land based source, with one theory being that flushing domestic cat litter down the toilet 

may be to blame (Miller et al. 2002). Sea otters have also been found to have high levels 

of other parasites such as Helminths (Mayer et al. 2003), which may be an additional 

source of mortality. More recently cardiac disease has been reported as a significant 

cause of death. This may be associated with another parasite Sarcocytis neurona in some 

areas of California and with domoic acid toxicosis in others (Kreuder et al. 2005).  

 

California sea otters are exposed to higher levels of environmental contaminants than 

many of the more northerly populations. California otters have been found to have 

average totals of dichlorodiphenyltrichloroethane (850 mu g/kg wet weight) of more than 

20 times that seen in Aleutian otters and 800 times that seen in Alaskan otters (Bacon et 

al.  1999). Sea otters have also been recorded with high levels of butyltin residues and 

this has been correlated with higher levels of infectious disease (Kannan et al. 1998).  

 

Sea otters in California have few natural predators, though in Alaska there is some 

evidence of heavy predation by killer whales (Orcinus orca), (Estes et al. 1998; Williams 

et al. 2004). In California, bites from great white sharks (Carcharodon carcharias) have 

been observed as a significant cause of mortality to sea otters. However, there is no 

evidence (shark stomach contents or observations of predation events) to suggest that 

great white sharks actively predate sea otters (Ames & Morejohn 1980). Rather it is 

likely that otters are mistaken for other more common white shark prey species. Recent 

results from a longitudinal study on sea otter mortality indicate that up to 30 or more 

shark bitten carcasses were found in California between 1968 and 1999 (Estes et al. 

2003). Of sea otter carcasses recovered between 1968 and 1999, the largest proportion (4-
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18% depending upon year) died due to infectious disease. A smaller percentage (1.91-

9.89% depending upon year) are thought to have died due to human interactions such as 

entanglement in fishing gear and boat strike. The largest category (63-82% depending 

upon year) of carcasses are still classified as ‘unknown’ cause of death. All of the factors 

discussed so far have contributed to sea otter mortality. In addition California sea otters 

are also still vulnerable to the risk of oil spills. As a threatened species, with a small 

population size and limited range, any human activities which have the potential to 

impact upon the health or survival of this species should be considered seriously. For as 

Harwood (1992) states, “small populations are more vulnerable to extinction than large 

populations”. 

 

Disturbance from recreational activities has not so far been documented as a significant 

cause of injury or death to sea otters. However there have been concerns regarding 

potential impacts of disturbance on important sea otter behaviours such as resting and 

foraging and on their distribution (Curland 1997, T. Kieckhefer pers. comm; M. Staedler 

pers. comm; J. Estes pers. comm and comments made in JMPR scoping meetings, section 

3.1.7.1). As we have already seen there is a large body of literature regarding impacts of 

human disturbance on the behaviour, physiology and distribution of a variety of other 

wildlife species. It is possible therefore that sea otters are vulnerable to similar impacts 

and that this in turn may affect their ability to deal with other challenges in their 

environment, such as those discussed above. 
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3.3 Objectives 

At present little information exists regarding the impacts of recreational activities on sea 

otters in the Monterey area. Therefore based on previous research in the wildlife 

disturbance, natural resource management and tourism management fields, it was deemed 

important to attempt to answer questions regarding both the biological impacts of 

recreational activities on sea otter behaviour and the social context within which this 

occurs. The objectives of this project were therefore to use a combination of biological 

and social research techniques to determine: 

 

1. The level of disturbance experienced by sea otters from recreational activities.  

2. The potential impacts on sea otter behaviour and distribution from these activities. 

3. The attitudes and opinions of major stakeholder groups regarding this issue. 

4. The implications of these results on the management of recreational activities in 

the MBNMS. 

 

The following section presents the aims that were addressed by each aspect of the project 

(biological or social) and discusses the methodological protocols used for each. 

 

3.3.1 The Behaviour and Ecology of Sea Otters in the MBNMS.  

Questions here were concerned with how sea otters responded to recreational activities. 

 

1. What are the short-term behavioural responses of sea otters to recreational activities? 

2. Is there any difference in sea otter behavioural response depending upon type of 

activity or type of approach made toward sea otters? 

3. Are interactions with recreational activities associated with changes in behavioural 

time budgets of sea otters? 

4. Does distribution of sea otters vary in association with levels of recreational 

activities? 

5. Does sea otter response vary over locations and time? 
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3.3.2 The Attitudes, Behaviour and Impact of Human Stakeholders in the MBNMS 

Questions here were concerned with interactions between stakeholders and 

appropriateness of management strategies. 

 

1. Is lack of or poor quality information regarding wildlife disturbance contributing to 

occurrence of disturbance incidents? 

2. Are there conflicts between stakeholders that are contributing to the occurrence or 

lack of management of wildlife disturbance?  

3. Is lack of communication between stakeholders contributing toward conflict, 

occurrence of or lack of management of wildlife disturbance? 

4. What are the attitudes of stakeholders toward different management strategies for 

reducing wildlife disturbance? 

5. How can stakeholders be encouraged to work together and build consensus to resolve 

wildlife disturbance issues? 

 

3.4 General Methods  

 

3.4.1 Biological Data Collection  

The following section describes the techniques used to collect data regarding a) number 

and distribution of sea otters and b) anthropogenic disturbance in the form of recreational 

activities and c) sea otter behavioural responses to anthropogenic disturbance. The terms 

‘recreational activities’ or ‘disturbance stimuli’ hereinafter refer to kayakers, motor boats, 

sail boats, divers, snorkellers and swimmers. The category of ‘kayaks’ refers to kayaks 

and canoes and ‘boats’ refers to sail and motor boats. The third category, referred to as 

‘divers’, also includes swimmers and snorkellers. However, the term ‘divers’ is used as 

the majority of people in this category were divers rather than snorkellers or swimmers. 

 

 

 

 

 



 79 

3.4.1.1 Background to the Study  

In the spring of 2000 discussions were held with researchers from the Pacific Cetacean 

Group (PCG) who were carrying out observations of sea otter feeding ecology in the 

Elkhorn Slough reserve, in the central region of the MBNMS. This is an area where at 

that time there were large numbers of sea otters congregating in rafts at an area of the 

slough known as Seal Bend. There were also large numbers of kayaks travelling through 

this area daily from two kayak rental shops in Moss Landing. Concern was growing 

about interactions between this group of sea otters and the kayakers (T. Kieckhefer 2000 

pers. comm.). These concerns and lack of information regarding potential consequences 

of these interactions on the sea otter population, led to the suggestion that an in-depth 

project should be carried out to investigate this issue.  

 

Pilot work was conducted during October and November of 2000. During this time 

several weeks were spent observing sea otters and interactions with recreational vessels 

in Elkhorn Slough. It became apparent that the otters residing in this area were subject to 

frequent interactions with kayaks, which often led to changes in their behaviour. The PhD 

data collection began in the spring of 2002. By this time discussions held with other 

concerned parties, including staff and researchers from the MBNMS and the Monterey 

Bay Aquarium (MBA), had made it clear that sea otter/recreational vessel interactions 

were not confined to Elkhorn Slough. For this reason it was suggested that the project 

should be expanded to include the kelp beds adjacent to the city of Monterey and the 

town of Pacific Grove.  

 

3.4.1.2 Behavioural Observations 

A review by Dornbusch & Co. (1994) of recreational boat traffic in the MBNMS, 

concluded that further research needed to be carried out to assess the biological impacts 

of recreational vessel traffic on the marine wildlife in the sanctuary. Dornbusch et al. 

suggest that the most appropriate way to do this would be to set up a small number of 

fixed shore stations from which observations could be made of wildlife and vessel 

interactions. Following this advice it was decided to set up several shore stations in 

Monterey and Elkhorn Slough from which to make behavioural observations. These two 
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locations were chosen for several reasons: a) they represented areas of high recreational 

use b) they had areas of shoreline which were easily accessible and which c) afforded 

good views of areas used by sea otters on a regular basis. In the preliminary stages of the 

study several sites in Santa Cruz were also investigated as potential shore stations 

because this is an area where otters were also subject to high levels of recreational 

activity. No suitable sites were found that fulfilled all the criteria above because the kelp 

beds tended to be further out from shore and have lower densities of sea otters, making 

observations more difficult. The habitat and recreational activities present in Santa Cruz 

were however quite similar to Monterey, so it is possible that results from Monterey can 

be generalised to Santa Cruz and other areas of sea otter habitat in the MBNMS.  

 

Data were collected for three years (2002-2004) during three field seasons. Each season 

ran from the beginning of June to early September. This period was chosen because it 

represented the main tourist season in the MBNMS when levels of recreational activity 

were at their highest. Collecting these longitudinal data was important to take into 

account changes that may have occurred due to environmental and population 

fluctuations from one year to the next. Data were collected by a team of four people, 

consisting of myself and three volunteers. Volunteers were chosen who had a background 

in biology or animal behaviour and had some experience with field research. Volunteers 

spent several days being trained before they were allowed to collect data. 

 

3.4.2 Study Sites 

In the first field season (June–September 2002) four shore-based study sites were chosen, 

two in Monterey looking over busy kelp bed areas just off Cannery Row, one in Elkhorn 

Slough, a sandy-bottomed habitat (rather than kelp bed) and the fourth in a relatively 

undisturbed kelp bed area three miles south of Monterey. This fourth site was intended to 

act as a control site so that comparisons between sea otter behaviour in areas with very 

low disturbance and much more disturbed areas could be made. The study sites were 

named according to a nearby landmark or location and were known as Monterey Plaza 

Hotel (Plaza), Monterey Bay Aquarium (Aquarium), Elkhorn Slough and Otter Point 

respectively.  By the end of the 2002 season it became clear through personal 
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observations that the number of sea otters using Elkhorn Slough had dropped 

considerably since the preliminary observations in autumn of 2000. This was supported 

by data collected by the Pacific Cetacean Group (T. Kieckhefer pers. comm, J. Hoffman 

pers. comm). By the beginning of the 2003 season it was clear that there were no longer 

enough sea otters using Elkhorn Slough to make observations worthwhile. For this reason 

no further observations were made at this site.  

 

Two further changes were made to the location of study sites in 2003. Following 

complaints made to Friends of the Sea Otter (FSO) about interactions between otters and 

motor boats in the Monterey Harbour, a final year student from the University of 

California, Santa Cruz (UCSC) carried out a third year dissertation project during the 

autumn of 2002 on disturbance of otters at this location. This was conducted under the 

supervision of myself and Prof. Jim Estes. Data was collected on interactions between sea 

otters and motor boats in the Monterey Harbour. The data collected during this project 

indicated that further observations at this study site could be useful for the current study. 

This project also identified the need to monitor kayaks (as well as motor boats) at this site 

because opportunistic observations suggested that these vessels were also interacting with 

sea otters. The Monterey Harbour was therefore included in observations made in the 

current study in 2003 and 2004. The second change was to move the Monterey Aquarium 

shore station a few hundred metres down the coast to the Hopkins Marine Reserve 

(Hopkins). This was a better site in 2003 because the kelp beds had grown back in a 

slightly different location after the winter storms and the otters were no longer easily 

observable from the deck of the aquarium. Hopkins was also popular with kayakers 

because it is frequented by a large number of harbour seals and seabirds as well as the 

otters. In 2004 a fifth and final shore station was added as more complaints were being 

made to FSO regarding interactions between sea otters and kayaks at Lovers Point. This 

area in Pacific Grove just south of Hopkins, has a swimming beach and a small rental 

kayak outlet. Table 3.4 summarises the study sites used in each field season. Table 3.5 

gives a brief description of each site. Figure 3.2 shows the location of the 2003 & 2004 

study sites (1-5). 
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Table 3.4: Study Sites 2002-2004 

 
Study Sites 2002 Study Sites 2003-2004 No. 

Monterey Plaza Hotel Monterey Plaza Hotel 1 

Monterey Bay Aquarium Hopkins Marine Station 2 

Elkhorn Slough Monterey Marina 3 

Otter Point Otter Point 4 

- Lovers Point (2004 only) 5 

 

Table 3.5: Study Site Description 

 
Site No. Site Name Habitat Description 

1 Monterey Harbour Little kelp, rocky shore. Some 

shoreline development. Very 

sheltered. 

Busy, many moored boats. Motor 

boats and kayaks present. Otters 

usually within 50m from shore. 

2 Monterey Plaza Hotel Thick kelp, some rocky shore, 

lots of development on 

shoreline. Sheltered. 

Very busy, kayak launch area, 

some motor boats and divers. 

Otters usually within 100m from 

shore 

3 Hopkins Marine Station Thick kelp, rocky shore. Little 

shoreline development. 

Exposed. 

Quite busy, passing kayaks and 

motor boats. Some divers. Otters 

usually 100m from shore. 

4 Lovers Point Thick Kelp, rocky shore. Little 

shoreline development. Quite 

sheltered. 

Busy. Kayak launch area (smaller 

than the Plaza). Passing boats. 

Divers. Otters usually within 

150m from shore. 

5 Otter Point Thick Kelp, rocky shore. No 

immediate shoreline 

development. Exposed. 

Quiet. Kayaks very rare. Some 

passing boats. Some divers. Otters 

usually within 200m from shore 

 

3.4.3 Observational Protocol 

Methodological procedures for the behavioural observations in this study followed well 

established and recognized techniques described by Altmann (1974). These included a 

period of preliminary observations of approximately two weeks (June 2002) to allow 

familiarisation with the study sites and animals. This period was also used to design and 

test data-recording tools such as check-sheets. Following these observations it was 

decided that data would be collected between 10.00 hours and 16.00 hours daily. This 

period was chosen because it represented the busiest time for kayaks and other 

recreational activities. In order to obtain data that was a reasonably accurate reflection of 

an animal’s behaviour it was necessary to employ a systematic sampling procedure. 

Otherwise data might have been skewed towards records of easily observable individuals 

doing particularly noticeable things. Several different data collection methods were used 

concurrently during each data collection period. These are described in more detail 
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below. Observations were conducted by two people at each study site in order to obtain 

adequate samples. 

3.4.3.1 Continuous Sampling 

At the beginning of the sampling period (10.00 hours) the number of otters and 

recreational activities present in the study site were recorded. Throughout the six hour 

observational period a continuous record was then kept of maximum number of otters 

using the study site in addition to every kayak, boat, diver or other disturbance stimuli 

(Table 3.6) entering the study site. These data were recorded in tally format on a check-

sheet. Table 3.6 defines three important terms, disturbance stimuli, disturbance event and 

disturbance response that are used to discuss causes and impacts of disturbance 

throughout the remainder of the chapters. 

 

Table 3.6: Definitions of Disturbance Stimuli, Disturbance Event, Disturbance 

Response. 

 
Term Definition 

 

Disturbance Stimuli 

 

 

The collective term ‘disturbance stimuli’ is used to refer to human activities in 

the study site that could potentially cause disturbance to sea otters. This 

includes ‘kayaks’, ‘boats’, ‘divers’ (a category including divers, snorkellers 

and swimmers) and ‘other’ such as low flying aeroplanes, loud road works or 

sirens etc. 

 

 

Disturbance Events   

 

 

A ‘disturbance event’ refers to any single occasion where one or more sea 

otters in the study site demonstrated a behavioural change in response to a 

disturbance stimulus i.e. a change occurred. 

 

 

Disturbance Response 

 

 

A ‘disturbance response’ refers to the specific behavioural change exhibited by 

an individual otter during a disturbance event. So several disturbance responses 

could occur during a disturbance event as several otters may be disturbed. 

Disturbance responses were classified into one of three categories: alert, 

behaviour change and flush. As these responses tended to occur sequentially, 

only the most severe response was recorded per disturbance event for each 

otter. 

 

 

 

The three category classification of disturbance responses was based on preliminary 

observations of sea otters and research conducted on other species (e.g. Salter 1979; 

Freddy 1986). For example, Salter (1979) recorded a three stage response from Atlantic 
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walruses (Odobenus rosmarus) to human activities.  The categories of response recorded 

were: 1. Alert, indicated by a head up response, 2. Orientation towards the water, and 3. 

Flush, movement into the water. Freddy (1986) also recorded a three stage response to 

human activities, this time in mule deer (Odocoileus hemionus). The three responses 

recorded in this study were: 1. Low response, indicated by alert behaviour such as head 

or ears up, or looking around, 2. Moderate response, indicated by a cessation of previous 

behaviour such as feeding or resting and 3. High response, where the animal moved away 

from the source of the disturbance. 

 

In the current study preliminary observations of sea otter responses to recreational 

activities also suggested a three level classification of disturbance responses would be 

appropriate. These were: 1. ‘Alert’, where sea otters raised their head and/or looked 

around, 2. ‘Behaviour Change’, where sea otters changed from one behavioural state, 

such as resting or feeding, to another state, such as grooming or travelling and 3. ‘Flush’, 

where otters made a sudden dive under the water. Other reasons for choosing these 

categories were that a) alert responses may be an indicator that animals are in a 

heightened state of arousal and therefore this could be an indication of a stress response, 

b) changes from one behavioural state to another represent harassment under the MMPA 

of 1972, and c) flush responses (diving) are potentially the most serious for otters in 

regard to maintaining thermal neutrality (Costa & Kooyman 1982; Yeates pers. comm).  

 

The continuously recorded data were collected to investigate: (1) effects over time of 

different types of recreational activities at each site, (2) the density of otters per site, (3) 

the frequency of disturbance responses per site and (4) associations between these 

variables. The aim of this was to determine the level of interactions between sea otters 

and recreational activities and the frequency with which sea otters were disturbed by 

recreational activities. These data represented the first step in the behavioural 

observations. Continuous data were recorded on check-sheets in the field for later 

transcription and analysis. The next step was to look at impacts of recreational activities 

on the behavioural state of sea otters; the protocols for this are described in the following 

section. 
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3.4.3.2 Scan Sample Observations 

Scan sample observations were carried out every ten minutes between 10.00 hours and 

16.00 hours. Scan sampling protocols were based on standard procedures recommended 

by Altmann (1974). Scan sampling was chosen to allow data to be collected on all the 

otters and recreational activities present in the study site at any given time. Altmann 

(1974) suggests that scan sampling is most appropriate when data from more than one 

individual at a time are required. Scans were conducted using 12x50 Bushnell binoculars 

and a Kowa spotting scope mounted on a Velbon tripod. As a large amount of data was 

being collected it was not possible to include all the sea otter and recreational activity 

variables on one check-sheet. Two sheets were therefore designed, one each for sea otters 

and recreational activities. One observer was responsible for collecting sea otter data and 

another for recreational activity data. Variables recorded included the group structure and 

activity state of each otter in the study site and the number of each type of recreational 

activity present during each scan. Behavioural states were based on the ethogram for sea 

otter behaviour described by Packard & Ribic (1982). Some states described by Packard 

& Ribic (1982) were broken down into two separate states for the purposes of the current 

study. For example, resting was split into quiet rest and alert rest because I was interested 

in distinguishing between periods when sea otters were quiet as opposed to periods when 

they were alert or vigilant. The eight behavioural states recorded are defined in Table 3.7. 

Scan sample data was recorded on check-sheets in the field and later entered into Excel 

and SPSS software packages for analysis. 

 

Table 3.7: Definitions of Behavioural States Recorded in Scan and Focal 

Observations. 

 
Activity Category Description used in Current Study 

Quiet Rest Lying on back in water, motionless 

Alert Rest Lying on back in water, may have head up, or be rocking or looking 

Passive Groom Lying on back in water, stroking, nibbling or rubbing part of body 

Active Groom Moving through the water, rolling, somersaulting, shaking, rubbing and nibbling 

Swim Moving through water on back or front in localized area 

Travel Moving through water on back or front in a clear direction, from one area to another  

Interact Playing, fighting, copulating, nursing, wrestling, riding, grooming another 

Forage Repeatedly diving, handling prey, eating, rolling to remove waste particles 
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Other studies have used scan sampling to study the impact of human disturbance on 

groups of animals. For example, Caro (2005) describes increased levels of wariness and 

vigilance in a variety of species subjected to hunting pressure. Constantine (2001) and 

Samuels & Bejder (2004) studied the impact of swimmers and tour boats on behaviour of 

groups of bottlenose dolphins (Tursiops truncates). In the current study I wanted to 

determine an overall picture of what all sea otters in the study site were doing in relation 

to the level of recreational activity. Conducting scan samples at the group level allowed 

me to determine the proportion of otters engaged in each behavioural state per scan and 

to correlate this with the number of different kinds of recreational activity per scan to see 

if there was any association.  

 

In addition to the group level data collection, I wanted to investigate whether different 

types of recreational activity and different types of vessel approaches affected the level of 

disturbance response shown and behavioural time budgeting for individual otters. This 

required a focal sampling approach to be used in addition to the scan sampling on groups. 

Several examples exist of other studies which have used a combination of scan and focal 

sampling techniques. For example a study conducted by Baker & Herman (1983) 

investigated the impact of vessel traffic on the behaviour of humpback whales 

(Megaptera novaeangliae) in Southeast Alaska using a combination of scan samples to 

estimate whale and vessel density, while behavioural data was collected through 

observations of focal pods and group reactions to vessels. The protocols used for focal 

sampling are described in the following section. 

 

3.4.3.3 Focal Sampling Observations 

Focal observations are described by Altmann (1974) as detailed sequences of behavioural 

states and events from one particular individual or situation. The aim is to present a 

representative sample of the entire behavioural repertoire over a period of time.  
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Video Recordings  

In the current study, detailed information was required regarding interactions between 

otters and divers, boats or kayaks. As these interactions could happen quite quickly and 

involve several animals and divers or vessels it was decided to record interactions using 

video and then to analyse the data later in the laboratory. Video recordings were started 

as soon as a disturbance stimulus came within 100 feet of an individual or group of sea 

otters. If more than one otter was present a focal animal was chosen at random and this 

individual was followed with the video. If no response from the focal sea otter was 

observed video recording was continued until the disturbance stimulus had passed out of 

a 100 feet radius. If the sea otter did respond to the stimulus the video recording was 

continued until the focal animal had returned to its previous behaviour or had left the 

study area. Video recordings were made using a Sony Hi8 digital handicam with a 700x 

digital zoom and a 25x optical zoom, mounted on a Velbon tripod.   

 

Exclusions from Video Data 

Foraging behaviour was not included in the video data because interactions between 

foraging otters and disturbance stimuli were rare and there were not enough video 

recordings made to allow useful analysis of this data. Video sequences that focuses on 

otters engaged in high activity behaviours were also excluded. This was done because it 

was much harder to interpret the responses of an already active animal to approach from 

a disturbance stimulus. Avoidance responses usually took the form either of alert 

behaviours such as looking around, rolling and passive grooming, or avoidance, such as 

swimming away or diving. If an otter was already moving around or diving it was 

difficult to interpret whether further movement and diving was due to disturbance or 

would have occurred anyway. I wanted to focus on the impact of disturbance stimuli on 

resting, rather than other more active behaviours because I was interested in the energetic 

implications of repeatedly disturbing rest behaviour. Resting was also the behaviour I 

expected to be most common in the middle of the day (Estes et al. 1986) when 

disturbance from recreational activity was also high. For these reasons the only video 

clips analysed were those which focused on otters resting or engaged in other low activity 

behaviours at the beginning of the observation. 
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The Observer System for Behavioural Recording and Analysis 

Analysis of video recordings was conducted using ‘The Observer’ software system 

(version 4:1) for behavioural analysis (Noldus 2002). The Observer’s video function 

allowed video sequences to be watched on a computer screen and behavioural states and 

events scored as they happened. Each state or event was given a time stamp to facilitate 

analysis at a later stage. The first stage in analysis using The Observer was to design a 

‘Configuration’ of behaviours and their respective key-codes which describe the 

behaviours observed (Appendix 1). The first level of organisation in the design of a 

configuration was the ‘Class’. Classes consisted of a group of behavioural states that 

were related to each other and mutually exclusive. Behavioural classes were thus 

independent and more than one class could be active simultaneously. In this study there 

were two classes which were grouped dependent upon the performer: ‘Focal Otter 

Behaviours’ or ‘Disturbance Stimuli Behaviours’. The next levels of organisation in the 

configuration were ‘States’ and ‘Events’. States were behaviours that were measured in 

terms of their duration. Only one state could be active at a time within any given class. 

‘Events’ were behaviours that were recorded in terms of the frequency of their 

occurrence. They do not have duration and can therefore be recorded at any time and 

within any state. The final level of organisation in a configuration is the ‘Modifier’. The 

modifier allows the observer to ascribe further detail to a particular behaviour.  

 

For example, the ‘Focal Otter’ class was subdivided into all the behavioural states (e.g. 

rest, groom, travel, forage etc) and events (e.g. look, roll, flush) which were shown by the 

focal otter. The ‘Disturbance Stimuli’ class contained disturbance stimuli states, such as 

‘duration of approach’ and events such as ‘new disturbance stimuli’ and ‘new approach’.  

Modifiers were used to indicate which type of disturbance stimuli was being observed 

e.g. kayak, boat or diver and characteristics of the approach (e.g. direction and distance at 

closest approach). Appendix 2 provides a sample coded observation from the Observer. 
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Radio-tracking 

Radio-tracking was carried out in association with the Monterey Bay Aquarium’s Sea 

Otter Research And Conservation (SORAC) group. Otters in the MBNMS are radio 

tagged both by SORAC and by the USGS as part of a project studying trends in the sea 

otter population. All radio-tracking in the current study was conducted on animals that 

had already been tagged under this program. Radio-tracking protocols used were those 

standardised by Ralls & Siniff (1990) and used by SORAC and other researchers (e.g. 

Siniff & Ralls 1991; Ralls & Siniff 1995; Gelatt et al. 2001) for tracking sea otters. Otters 

were captured using a Wilson trap (Ralls & Siniff 1990). Following capture sea otters 

were immobilized, weighed and tagged on both hind flippers. Otters were radio-tagged 

using a sterile implanted intraperitoneal radio transmitter (Ralls & Siniff 1990). 

Transmitters were implanted surgically in the abdominal cavity and NARCAN was used 

to reverse the anaesthesia. Total handling time was approximately 45 minutes. Radio 

signals from instrumented otters are detected using a directional, 4-element, Yagi 

antennae with a Cedar Creek Bioelectronics Laboratory radio-receiver.  Similar radio-

tracking methods have also been used by researchers investigating wildlife disturbance 

on other species such as black bears (Ursus americanus), (Goodrich & Berger 1994) and 

woodland caribou, (Rangifer tarandus caribou), (Bradshaw et al. 1997, Maier et al. 

1998).  

 

Radio tracking was carried out once or twice a week depending on the availability of 

tracking equipment. A team of four people monitored each focal otter in two six hour 

shifts. Equipment was picked up from the aquarium at 06.00h, followed by up to two 

hours spent finding a suitable animal to track. This was done by scanning with the 

receiver at various points along the coast, through the range of tracking frequencies. 

When a signal was picked up the receiver would be set to that frequency and the animal 

would be identified using a frequency key. Binoculars (12x50) and Questar telescopes 

would then be used to get a visual fix on the animal. The identity of the animal would be 

confirmed using the coloured flipper tags unique to each individual. At this point all 

relevant information regarding the sea otter (e.g. sex, age, reproductive status), its 

location and behaviour would be recorded in a palm pilot portable computer along with a 
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variety of environmental variables. The behavioural state of the otter was subsequently 

recorded at 10-minute intervals. If the environmental variables or location changed the 

open file would be ended and a new sub-file started in the palm pilot. This would 

continue for as long as the animal could be tracked. During most radio-tracking 

observations sea otters moved up and down the coast from one area to another. Observers 

followed an individual otter for as long as possible. 

 

3.4.3.4 Environmental Data 

During the six hour observational period used for collecting continuous, scan and video 

data, hourly records were made of environmental conditions including; visibility, cloud 

cover, sea state, swell and air temperature.  

 

3.4.4 The Roles and Attitudes of Stakeholders  

In the literature review the arguments for combining social science and behavioural data 

collection methods were presented and discussed with regard to their role in improving 

the research and management of nature-based tourism (sections 2.7.4-2.7.8). The present 

section details the social science methods that were used in this project.  

 

3.4.4.1 Developing Relationships with Stakeholders 

One of the most important steps in conducting stakeholder research is to ensure that all 

the different stakeholder groups involved with an issue are included in the research 

process (Freeman 1984; Sautter & Leisen 1999). Therefore the first step in the current 

study was to identify all the groups who played a part in or were affected by nature-based 

tourism and wildlife disturbance in the MBNMS. This was done through the creation of a 

stakeholder map and a table summarising relative stake of each group. This process is 

discussed in Chapter 4. Following identification of key groups, stakeholders were 

approached by email, telephone or in person, informed that the current study was taking 

place and made aware of its aims and objectives. As my intention was to work 

collaboratively with all parties I did not want any group to feel threatened by the 

research, or to misunderstand the aims of the study. It was made clear that the goals of 

the study were positive, i.e. to investigate and reduce sea otter disturbance, to contribute 
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to the long-term sustainability of the nature-based tourism industry and to improve the 

education and satisfaction of visitors. Therefore, the study had the potential to be of 

benefit to all groups concerned. In general, responses to initial contact with stakeholders 

and to the information about the study was positive. The management, research and non-

profit communities all supported the study and felt it could contribute to improved 

management of wildlife disturbance in the MBNMS. Conversations held early in the 

development of the study (T. Kieckhefer pers. comm; S. Shimek pers. comm.) indicated 

that some recreational operators and private kayakers might feel threatened by the study, 

believing that its aim was to demonise kayaking and other recreational activities. In the 

light of this concern, additional care was taken to develop good working relationships 

with tour operators and kayakers. It was made clear that I was an objective researcher 

working jointly with an animal behaviour research group and a tourism and travel 

research institute. I emphasised my recognition of the importance of the tourism industry 

in raising awareness and inspiring conservation of wildlife and habitats. I also indicated 

how the current study could help improve visitor experiences and satisfaction by 

providing feedback from tourist interviews and questionnaires to the operators and by 

contributing to better education and interpretation products.  

 

In most cases this approach appeared to be successful because three of the four operators 

approached worked closely with me throughout the study. One operator (in Monterey) 

did not wish to be involved with the study. This operator was based in Hawaii and had a 

small outlet in Monterey run by other staff. He did not want his staff involved in the 

study without his presence and so declined to be involved. The other three operators in 

the area (two in Monterey and one in Moss Landing) agreed to be involved and were 

interviewed at a later date. Of these three operators, two (one in Moss Landing and one in 

Monterey) also allowed my research team to set up an educational booth at their outlet 

twice a week in 2002 and 2003 for the purpose of conducting questionnaire surveys on 

their customers and distributing information about the sanctuary and local wildlife.  
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The following sections describe the methods that were used to collect in-depth 

information from stakeholders regarding perceptions, attitudes and opinions relating to 

recreational activities in the MBNMS and human interactions with wildlife during these 

activities. This was accomplished using a combination of quantitative and qualitative 

research methods, consisting of a questionnaire-based survey of kayakers and in-depth 

interviews with key stakeholders. 

 

3.4.4.2 Justification for Interview and Questionnaire Methods 

Interviews and questionnaires are standard techniques used in the general tourism 

research field. They have been used by numerous researchers to address questions 

relating to tourist type, expectations, satisfaction, motivation and management (e.g. 

Kavallinis & Pizam 1994; Amante-Helwig 1996; Jakus & Shaw 1997; Burton 1998; 

Brent-Ritchie 1998; Hvenegaard & Dearden 1998; Beeton 1999; Coral-Verdugo & 

Armendariz 2000; Ryan et al. 2000; Kozak 2001). At the inception of the current study 

there were relatively few examples in the literature of social science techniques being 

used in marine wildlife tourism research. The only two examples of this found were a 

study by Davis et al. (1997), who used questionnaires to investigate visitor satisfaction 

with the swim-with whale sharks (Rhincodon typus) industry in Australia and a study by 

Orams (2000), who used questionnaires to investigate satisfaction with whale watching 

trips. Both researchers used the data generated by visitor questionnaires to make 

management recommendations for these respective industries.  

 

During the four years in which the current study was undertaken use of these methods has 

increased in frequency. This illustrates growing recognition of their usefulness in 

addressing nature-based tourism issues. For example, Warburton et al. (2001) used a 

combination of interviews and questionnaires to investigate the economic impact of 

whale and dolphin tourism in West Scotland. Interviews were conducted with 11 key 

stakeholders from the tourism industry, local government, research community and 

conservation organisations and questionnaires were used with tour operators and tourists. 

Sorice et al. (2003) used a combination of unstructured and structured interviews with 

researchers, managers, tour operators and advocacy groups to investigate and define 
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harassment of West Indian manatees (Trichechus manatus) from human swimmers. 

Burns et al. (2003) used 53 in-depth, semi-structured, open ended interviews with 

tourists, tour operators, residents and managers to investigate management issues 

surrounding wildlife tourism based on dingoes (Canis familiaris dingo), following the 

killing of a child by dingoes. Kelly et al. (2004) combined five in-depth interviews with 

key stakeholders with the results of a questionnaire survey to determine respondent’s 

perceptions of wildlife harassment, awareness of legislation and reactions to a range of 

management options in South-West England. The social sciences section of the current 

study bears many similarities to these studies in regard to the methods used. Some of the 

aims were also similar. For example, investigating satisfaction with wildlife tourism 

experiences, perceptions of wildlife disturbance and harassment and attitudes toward 

management. The way in which the current study differed was that it attempted to 

identify the underlying social causes of wildlife disturbance, i.e. what roles did poor 

information exchange, lack of communication or conflicts between stakeholders play in 

perpetuating the problem of wildlife disturbance? 

 

3.4.4.3 Interviews 

Interviews were used for two purposes. The first was to gather preliminary information 

on what people thought and felt regarding the issues of recreational activities and human 

interactions with wildlife during these activities. This was accomplished using 

exploratory interviews (section 3.4.4.4). The second method used was standardised 

interviews (section 3.4.4.5), which had the purpose of acquiring in-depth information 

from key stakeholders in reference to themes identified in the exploratory interviews.  

 

3.4.4.4 Exploratory Interviews   

The purpose of exploratory interviews (Oppenheim 2001, pg. 65) was to gather 

preliminary information on how respondents felt about interactions between recreational 

activities and wildlife. The goal of this preliminary information collection was to develop 

ideas and hypotheses rather than to gather facts and statistics (see Oppenheim 2001, pg 

67). I was interested in investigating several variables with regard to people’s perceptions 

of recreational activities and wildlife disturbance. Firstly, I wanted to assess whether 
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people perceived interactions between recreational activities and wildlife in the MBNMS 

as a problem. Secondly, if this was perceived as a problem I wanted to ascertain what 

respondents thought could be done to resolve this issue. Thirdly, I was interested in 

investigating what the underlying social causes of wildlife disturbance might be.  

 

These exploratory interviews were conducted with several groups including visitors and 

staff at kayak outlets, tourists on Cannery Row, staff from the MBNMS offices, sea otter 

researchers from SORAC and staff and volunteers at FSO. These groups represent key 

stakeholders from the nature-based tourism industry, sanctuary management, visitor, 

research and conservation communities. Interviews were conducted in an informal 

manner. Tourists at kayak outlets and on Cannery Row were interviewed when they 

approached us to look at the educational materials on the booth we had set up or when we 

were approached to answer questions during our behavioural observations. One of the 

researchers present would ask if the kayaker, visitor, or group minded being asked their 

opinions on a couple of issues. If they agreed the researcher would then explain the aims 

of the project and ask how they felt about the marine recreational industry in the 

MBNMS and interactions between recreational activities and wildlife.  

 

Groups other than kayakers and tourists were contacted by email or telephone and a 

meeting arranged. During these meetings stakeholders were asked for their opinions 

regarding the issues at hand, and were then given the chance to ask any questions 

regarding the study. The interviews were usually taped, particularly when groups were 

being interviewed and listened to later so ideas and hypotheses could be extracted. On 

some occasions these conversations occurred spontaneously when the tape recorder was 

not available and in these situations notes were taken instead of a taped recording and 

were later summarised into clearer ideas and hypotheses. Interviewer input was kept to a 

minimum and respondents were encouraged to talk freely about relevant issues with little 

interruption or questioning from the interviewer other than requests for more detail (see 

Oppenheim 2001, pg 67). 
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During these exploratory interviews several themes emerged that could potentially have 

an impact on the ongoing occurrence of wildlife disturbance and warranted further 

investigation. These included: a) differences in perception between stakeholders of the 

extent to which wildlife disturbance was a problem and strong opinions regarding the 

efficacy of current management and how it could best be improved, b) a lack of 

awareness regarding sea otter behavioural responses to human approaches and the effect 

this could have on sea otters, c) lack of awareness of existing regulations and guidelines 

protecting sea otters, d) variability in the information available to stakeholders about 

responsible wildlife viewing, and e) lack of communication, existence of 

misunderstandings and conflicts between some stakeholder groups.  

 

Having identified these themes via exploratory interviews, a method for collecting more 

standardised information was then developed. In the case of the large visitor population 

in the MBNMS a decision was made to gather information using a questionnaire-based 

survey. This allowed a much larger proportion of the population to be sampled than 

would have been possible using interviews. Questionnaire design and application is 

described in section 3.4.4.6. 

 

3.4.4.5 Stakeholder Interviews 

The number of people representing other stakeholder groups was much smaller than in 

the visitor group. Therefore, conducting interviews on a reasonable proportion of them 

was deemed possible within the scope of the study. Although questionnaires are useful 

for sampling a large number of people, Oppenheim (2001, pg 81) suggests that interviews 

have the advantage of allowing interviewers to engage in a lot more open ended 

questioning. These types of questions are important because they allow respondents to 

give their opinions with greater depth, richness and spontaneity. Interviews also benefit 

from an improved percentage response rate compared to questionnaires (Oppenheim 

2001, pg 81). It was decided that sending questionnaires would be too risky because 

many people may not have found time to respond to them. Arranging to conduct an 

interview face to face ensured that more data were collected.  The following section 

describes the semi-structured interview process conducted with key stakeholders. 
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Structured vs. Semi structured Interviews 

Unlike unstructured exploratory interviews used to generate research ideas, the aim of the 

structured interviews was to collect quantitative data. Structured interviews are generally 

used in situations where the interviewer has a good sense of the range of possible replies 

from respondents. They have a rigid question structure with no deviation being allowed 

from the set format and often require respondents to choose from a selection of set 

responses (Graham 2000; Gubrium & Holstein 2001) 

Although a semi-structured interview still uses a schedule of questions, the questions are 

usually open with no set responses. In a semi-structured interview it is permissible to 

stray from the subject area and for the interviewer to ask supplementary questions. To 

maintain some level of standardisation in semi-structured interviews, the order of the 

questions should remain the same between interviews and only general prompts should 

be given, for example, “could you give me more detail on that” (Graham 2000; Gubrium 

& Holstein 2001). Semi-structured interviews are more appropriate where, although the 

broad themes under consideration are known, the range of respondents' reactions to these 

themes is not known or is suspected to be incomplete (Graham 2000). Although the 

exploratory interviews identified several main ‘themes’ that warranted further attention., 

the range of responses that could potentially be generated by respondents was not known 

and it was possible that new issues or themes might arise that required flexible 

questioning. For these reasons a decision was made to use semi-structured rather than 

structured interviews. The next step was to design the interview format. 

Interview Design 

A series of questions were constructed using themes identified during exploratory 

interviews. Slightly different opening questions were needed for different stakeholders, 

for example tour operators were asked about what kind of trips they carried out and who 

their customers were, whereas management and charitable organisations were asked 

about their responsibilities and members. Following this initial section the broad 

questioning format remained the same for all stakeholders. Table 3.8 summarises the 

format of stakeholder interviews.  
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Table 3.8: Format of Stakeholder Interviews 

 

Questioning Format 

 

1. Greeting and thanks for attending interview 

2. Information requested regarding the stakeholders organization or business 

3. Motivation for being a member of that industry or organization. 

4. Opinions on marine recreational activities in the MBNMS 

5. Awareness of interactions between recreational activities and wildlife  

6. Awareness of sea otters; e.g. behaviour, threats and conservation  

7. Awareness of management frameworks (MMPA, ESA, MBNMS guidelines) 

8. How are they involved in implementation of management? e.g. education, enforcement etc. 

9. Opinions on efficacy of current management 

10. Suggested improvements, alternatives or additions to management 

11. Concerns about impacts of management on wildlife, business or organisation 

12. Ways in which concerns could be alleviated  

13. Who should be responsible for carrying out management?  

14. Who are the other stakeholders in this issue? 

15. What potential conflicts are there between stakeholder groups? 

16. What do they see happening with this issue in the future? 

17. Any further questions or comments? 

 

 

Interview Process 

Stakeholders were approached by email or telephone and asked to take part in a formal, 

taped interview. All stakeholders approached agreed to be interviewed. Interviews were 

conducted at the FSO offices or at the office of the person being interviewed. 

Interviewees were informed that they would be asked a series of questions and that they 

would be encouraged to speak at as much length as they liked regarding each question or 

issue. This meant that interviews were open-ended because the length or responses varied 

widely between respondents and interviews were not terminated until all the questions 

had been asked and received a response. A total of twelve interviews were carried out, 

lasting between 20 and 60 minutes. Tapes were later transcribed into full text files and 

coded by sentence. More detail on interview analysis is given in Chapter four. 
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3.4.4.6 Questionnaires 

Questionnaires (Appendix 3) were used to gather data from visitors. Kayakers were the 

main focus of the questionnaire survey as during the sanctuary’s management plan 

review meetings this was the recreational activity raising most concern from the public in 

regard to wildlife disturbance. Preliminary observations in the current study also 

indicated that kayaking was by far the most prevalent recreational activity taking part in 

the kelp bed areas around Monterey and therefore had the most potential to disturb sea 

otters.  

 

The aim of the questionnaire was measurement and questionnaires must be carefully 

structured to meet the overall aims of the research (Oppenheim 2001, pg 101). To ensure 

this was the case the questionnaire in the current study was designed to investigate a 

number of specific themes that arose from exploratory interviews with visitors and 

kayakers. This group differs from the other stakeholder groups due to its much larger size 

and the potential for there to be a much wider range of opinions and attitudes than from 

representatives of particular business’ or organisation’s stand point. One of the most 

important aims of the questionnaire was to identify how the groups taking part in 

kayaking perceived their own actions and how they felt recreational activities should be 

managed. As discussed in Chapter 2, this is an approach which has not been used much in 

the management of nature-based tourism but has found success in other areas of natural 

resource management (e.g. Curtin 2002; Mahon 2003). Questionnaires are a useful tool in 

many respects, allowing a large sample size and relative ease of administration and 

analysis compared to interview based ethnographic or observational studies (Oppenheim 

2001, pg 83). For this reason they were chosen as an appropriate method for sampling 

this larger stakeholder group. The following sections describe the themes investigated 

and the way the questionnaire was designed to accomplish this. 
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Themes Explored in Questionnaires 

Firstly, I was interested in determining the demographics of people taking part in 

kayaking. For example, were there different groups of people with varying levels of 

environmental awareness or interest in wildlife? Or were most kayakers simply general 

holidaymakers? Conversations with visitors indicated that many different kinds of people 

came to Monterey. Secondly, I was interested in assessing the extent to which wildlife 

disturbance was perceived as a problem. Most conversations with kayakers indicated that 

the majority of people felt kayaking was an innocuous, environmentally friendly activity; 

few seemed aware of the potential problems it could cause in regard to wildlife 

disturbance. Thirdly, initial interviews with kayakers indicated a lot of variation in the 

amount of knowledge regarding wildlife and conservation issues and I suspected this was 

due to variation in the quantity and quality of information distributed by tour operators.  

 

The goal of the questionnaires in this respect was to identify the range of educational 

resources to which kayakers were being exposed and how effective these were in making 

people aware of and responsible toward wildlife and wildlife disturbance issues. The 

fourth theme was management of wildlife tourism. Interviews indicated that people 

varied in their opinions of what constituted appropriate management. Some advocated 

stricter regulations and increased enforcement, whilst others felt this was an issue better 

tackled using educational tools. There also seemed to be a certain lack of awareness 

regarding existing regulations and the organisations responsible for enforcing them, so 

this was a fifth theme which I wanted to explore. Lastly, following the work of Orams 

(2000) I was interested in assessing which factors were most important in determining 

people’s satisfaction with their kayaking trip. Orams (2000) illustrated how this type of 

information can be used to make management trade-offs, such as encouraging operators 

to increase satisfaction through educational information, or seeing a range of species, 

rather than getting very close to a specific species and potentially causing disturbance. I 

was interested in collecting data which could allow similar trade-offs to be made in the 

management of kayaker/sea otter interactions. 
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Questionnaire Design 

The way a questionnaire is designed and administered is crucial to the success of a 

research project (Oppenheim 2001, pg.102). A poorly designed questionnaire will often 

result in largely useless information (Oppenheim 1992; Frazer & Lawley 2000). The 

current study required a questionnaire which would measure peoples’ beliefs, behaviours, 

attitudes and opinions. These needed to provide data that would efficiently answer the 

research questions and make it possible to generalise results across a larger sample of the 

population. These are difficult categories to measure and the process of creating a 

questionnaire can be a lengthy process involving a large amount of planning, reading, 

design and exploratory pilot work (Oppenheim 2001; Foddy 1993; Oppenheim 2001; 

Frazer & Lawley 2000; De Vaus 2001).  

 

Draft Questionnaire 

The first step was the creation of a draft questionnaire. Drafting questions is a complex 

process and must be done carefully to avoid misinterpretation by respondents that could 

result in unreliable or distorted data being collected (Oppenheim 2001, pg 121; Foddy 

1993, pg 3). Questions should be worded to avoid confusion, bias or ‘leading’ (Frazer & 

Lawley 2000).  A decision had to be made regarding whether to use open or closed 

questions. Although open questions give respondents more freedom, and allow them to 

say what is on their minds without being influenced by the questionnaire, (Foddy 1993, 

pg. 127), they can be difficult to phrase in a way that ensures that the desired information 

is collected. They can also result in very variable data that is time-consuming to code and 

analyse (Oppenheim 2001 pg 112; Foddy 1993, pg. 127). On the other hand closed 

questions restrict respondents to a narrow range of responses making answering questions 

easier for respondents. They also allow fully comparable data to be collected because 

everyone has to answer within the same categories (Foddy 1993, pg 141). However if 

response categories to closed questions are inappropriate, or too restrictive, they may 

force respondents to choose an answer which does not really represent their true opinion, 

or they may simply decide not to answer the question at all feeling there is no answer that 

is relevant to them (Oppenheim 2001, pg 115; Foddy 2003, pg 142). Open questions are 

often more appropriate in the first draft of a questionnaire because they help make 
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decisions on which categories to include in closed response questions in the final 

questionnaire (Foddy 1993, pg. 127). In the current study the first draft of the 

questionnaire used several open questions to help determine categories for closed 

questions in the final draft. However, even in the final draft some open questions were 

left in because I wished to collect more detail regarding some important topics and give 

respondents freedom in how they answered  

 

Attitude Statements 

As I also wished to look at attitudes of respondents in this study it was necessary to 

design a series of attitude statements. An attitude statement is a sentence that expresses a 

point of view, belief, preference or feeling (Oppenheim 2001, pg 175). Respondents were 

asked to give their answer on a scale of 1-5 which indicated their degree of agreement or 

disagreement with a statement. Oppenheim (2001, pg 174) recommends that attitude 

statements should be constructed based on pilot work with a sub-sample of the population 

to be studied. In this study taped recordings of exploratory interviews were used to 

develop an ‘Item Pool’ of fifty attitude statements (Appendix 4). This large item pool of 

statements was then pilot-tested on a group of 50 people to identify whether the 

statements were reliable, valid and achieved the aim of answering the research questions. 

Respondents were encouraged to make comments next to the statements if they did not 

understand the sentence, or felt it was badly worded or misleading. Questions that were 

frequently unanswered were removed or reworded. Those that attracted a lot of responses 

in the middle of the scale were also removed or re-worded because this indicates the 

statement is not generating strong opinions in one direction or another. A first draft 

questionnaire was designed based on the above.  This was pilot tested on 100 respondents 

in 2002. The responses given were used to further refine the questionnaire and develop a 

final second draft which was distributed in 2003.  

 

Questionnaire Application 

The questionnaire survey was conducted in the yard of two kayak operators in the 

Monterey and Moss Landing areas. Visitors were encouraged to come over to a stall and 

look at a variety of marine mammal artefacts and literature and to ask any questions they 
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had about the wildlife they had seen in the sanctuary. They were then asked to take part 

in a short survey as part of a PhD project on wildlife tourism. The survey took about 10-

15 minutes to complete and the vast majority of people approached were happy to take 

part, meaning that a good representative sample was achieved. More detail on 

questionnaire application is given in Chapter 5. Table 3.9 summarises the data collection 

methods used in the current study, the goals of each method and the dates over which 

data collection was carried out.  

 

Table 3.9: Description, Goals and Timeline of Methods used in the Current Study 

Method  Description Goals Dates Used 

Continuous 

Sampling 

Continuous counts of new recreational 

vessels, divers, swimmers and sea otters 

entering the study site between 10.00 hours 

and 16.00 hours 

To determine abundance and distribution of 

recreational activities and sea otters across 

sites, and to investigate potential 

associations between these variables. 

June-August 

2002-2004 

Scan Sampling Scans of the study site conducted every 10 

minutes to record number of recreational 

activities and behavioural state of all sea 

otters in the study site between 10.00 hours 

and 16.00 hours.  

To investigate behavioural states and 

activity budgets of sea otters between study 

sites, the number and type of recreational 

activities present and any associations 

between these variables. 

June-August 

2003-2004 

Video 

Recordings 

Continuous focal observations of behaviour 

of sea otters and recreational activities, 

conducted while recreational activities were 

within 100m of otters, between 10.00 hours 

and 16.00 hours. 

To investigate focal sea otter behavioural 

responses and time-budgeting in response to 

presence, number, type and approach type 

of different recreational activities. 

June-August 

2003-2004 

Radio-

Tracking 

Radio-tracking of tagged focal otters in 

disturbed and undisturbed areas and times, 

with behavioural state of otter recorded 

every ten minutes and continuous counts of 

recreational activities. 

To compare sea otter time-budgets between 

disturbed and undisturbed periods and sites. 

June-August 

2003-2004 

Distribution 

Sampling 

Counts of sea otters and recreational 

activities at 14 continuous observation areas 

along the northern Monterey Peninsula. 

To investigate sea otter distribution and 

abundance in relation to otter distribution 

and abundance of recreational activities. 

June-August 

2004 

Exploratory 

Interviews 

Unstructured interviews held with tourists, 

kayakers and other key stakeholders in 

wildlife tourism and wildlife. 

To gather ideas and responses in regard to 

wildlife tourism and disturbance issues and 

generate research questions for structured 

interviews and questionnaires. 

June-July 2002 

Interviews In depth, semi-structured, open ended 

interviews conducted with key stakeholders 

in wildlife tourism and wildlife disturbance 

issues 

To investigate perceptions attitudes and 

opinions toward wildlife tourism, 

disturbance and management options and to 

identify underlying causes of wildlife 

disturbance such as conflicts between 

stakeholders. 

June-August 

2002-2004 

Questionnaire 

Survey 

(tourists) 

Structured questionnaire booklet containing 

a selection of open, closed and attitude 

statement based questions, distributed to 

kayakers at tour operator outlets. 

To investigate perceptions and attitudes 

toward wildlife tourism, disturbance and 

management options, identify effectiveness 

of current management and satisfaction of 

kayakers with their trip. 

June-August 

2002-2003 
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3.5 Statistical Analysis 

The data in this study showed consistent non-normality throughout. Kolmogorov-

Smirnov Z tests showed that all variables differed significantly from normal (p<0.05). 

This is an issue often associated with the kind of data collected in this study. In many 

social science studies results are presented simply in descriptive format, for example in 

tables or figures of means and percentages, or as mean responses to Likert scales (e.g. 

Davis et al. 1997; Burger & Leonard 2000; Orams 2000). Where interviews have been 

carried out results are usually presented as tables of quotes or simply discussed within the 

text (e.g. Burns & Howard 2003; Sorice et al. 2003; Kelly et al. 2004). In the current 

study results of the questionnaires and interviews in Chapters 4 and 5 were therefore 

presented in a similar way and in addition to this some non-parametric analyses were 

conducted. Some other wildlife disturbance studies have also used mainly descriptive 

analysis (e.g. Burger 1981; Steiner & Parz-Gollner 2003). Others have used simple non-

parametric statistics (e.g. Allen et al. 1984; Andersen et al. 1989; Burger & Gochfeld 

1990; Cassini 2001; Lafferty 2001; King & Heinen 2004).  As the behavioural data in 

Chapters 6-8 also differed significantly from normal, non-parametric statistics were used 

throughout.  

 

Data were analysed using Kruskal Wallis one-way Analysis of Variance to look for 

differences between different conditions such as study sites, disturbed vs. undisturbed 

time periods and so forth. Chi-square procedures tested for differences between expected 

and observed frequencies of disturbance stimuli, events and responses. Chi-square tests 

were also used to look for differences in the social science data, including differences 

between tourist types. Spearman rank correlations were used to test for associations 

between different variables such as otter disturbance responses and number of 

disturbance stimuli, throughout Chapters 6-8. It should be remembered that correlational 

analyses indicate associations but not necessarily causal relationships between variables. 

Where large numbers of correlations were carried out on the same variables Keppel’s 

(1991) Bonferroni corrections were used to adjust the accepted p-values and reduce the 

risk of a Type 1 error occurring. Further statistical analysis specific to a single chapter is 

discussed within the relevant chapter’s methods section. 
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Chapter 4: Understanding and Managing Stakeholders in Wildlife Tourism  

 

4.1 Introduction 

In Chapter 2 I discussed the importance of combining biological and social research 

methods to improve understanding and management of wildlife disturbance from tourism 

and recreation. In Chapter 3 I discussed the context within which the current study was 

conducted, presenting information regarding the Monterey Bay National Marine 

Sanctuary (MBNMS) and the southern sea otter (Enhydra lutris nereis). The aim of this 

chapter and of Chapter 5 is to discuss the social research conducted in this study. Of 

particular interest in this chapter is why, with the existing strategies for management of 

wildlife viewing activities that exist in the MBNMS (section 3.1.2), are there are still 

concerns about disturbance of wildlife (section 3.1.7) from marine recreational activities? 

 

The following chapter aims to answer this question by investigating the perceptions, 

attitudes and relationships between key stakeholder groups. The first aim of the chapter is 

to investigate whether the actions or inactions of different groups of people, such as tour 

operators and wildlife managers, contributed to the problem of wildlife disturbance. The 

second aim is to discuss these groups within the context of stakeholder theory (Freeman 

1984) and provide evidence that understanding stakeholder and collaboration theory can 

facilitate improved management of wildlife tourism and wildlife disturbance. A 

stakeholder is defined as “any group or individual who can affect or are affected by the 

achievement of an organization’s purpose” (Freeman 1984). In the context of the present 

study this would apply to any group who can affect, or be affected by, the wildlife 

tourism industry in the Monterey Bay National Marine Sanctuary (MBNMS), or the 

recovery of the southern sea otter (Enhydra lutris nereis). The following section will 

review the literature relevant to stakeholder management and collaboration theory in 

order to explain the methodologies and findings of the current study. 
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4.2. Managing People to Manage Wildlife Disturbance 

Chapter 2 reviewed the recent literature relating to the application of social research 

methods in the management of stakeholders in wildlife and ecotourism, (sections 2.7.4-

2.7.10). In this chapter several additional approaches to management of stakeholder 

groups are discussed. Stakeholder management (Freeman 1984), collaboration (Jamal & 

Getz 1995) and other participatory or community based methods for planning, developing 

and managing products and resolving conflicts have been utilised in fields such as 

organisational management and natural resource management for a number of years (e.g. 

Curtin 2002; Todd 2002; Mahon 2003). There is also a substantial body of literature 

dealing with collaboration and stakeholder management in the wider tourism field (e.g. 

Jamal & Getz 1995; Sautter & Liesen 1999; Bramwell & Sharman 1999; Aas et al. 

2005). These studies commonly deal with planning and development of tourism 

destinations. However, there are fewer structured discussions of stakeholder management 

and collaboration in tourism management of already developed destinations, or 

specifically in regard to wildlife tourism and wildlife disturbance issues. The following 

literature review tracks the use of social research methods and stakeholder involvement in 

the management of wildlife tourism, specifically in regard to wildlife disturbance. It 

highlights the current gaps in knowledge and application in regard to management of 

stakeholders in the fields of wildlife tourism and wildlife disturbance. 

 

Prior to the 1990s most of the wildlife disturbance literature was concerned with 

describing impacts of human activities (including tourism and recreation) on short-term 

behavioural and physiological responses of wildlife species (e.g. Dorrance et al. 1975; 

Andersen & Keith 1980; Burger 1981; Andersen 1988; Buehler et al. 1991; Fernandez & 

Azkona 1993; Klein et al. 1995; Mikola et al. 1994). This established wildlife 

disturbance as a recognised issue and it became increasingly apparent that tourism was 

often to blame for these impacts (e.g. Shackley 1996; Orams 1999). Until more recently 

there were few recommendations made regarding how to manage these impacts. In other 

areas of natural resource management strategies for reducing impacts of human activities 

on natural resources were usually top-down methods such as legislation and regulations 

to prevent certain activities in sensitive areas. These included limiting visitor numbers, 
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restricting access to sensitive areas or species, introducing permits or licensing schemes, 

imposing entrance fees, or giving fines for breaking rules (e.g. Wearing & Neil 2000; 

Wallace 1993; Kerkvliet & Nowell 2000; Greiner et al. 2000; Lindberg & Halpenny 

2001).  

 

Over the last 15 years there has been growing recognition of the roles different people 

play in causing and resolving issues of wildlife disturbance. This relationship is not 

straightforward. It is not enough to assume that as tourists’ actions are causing wildlife 

disturbance that merely restricting tourist access or numbers will reduce disturbance. 

Although this is one issue there are other groups that affect and are affected by wildlife 

tourism and disturbance and therefore require consideration in the development of 

management. Tour operators, local residents, managers of natural resources, scientists 

and Non Governmental Organisations (NGOs) all have a stake in wildlife tourism and 

local recreational activities. As lessons learned in other fields have started to filter 

through into the field of wildlife tourism there has been growing recognition of the 

benefits that social research and stakeholder involvement can bring to this field (see 

section 2.5.4). 

 

Duffus & Dearden (1990) describe the difficulties associated with managing wildlife 

based recreation, in particular in regard to whale-watching. They reason that a better 

understanding of whale watching participants facilitates improved management of this 

group.  Ross & Wall (1999) discuss the importance of including social research in 

ecotourism management. They emphasise the importance of including the opinions and 

experiences of local people, tour operators and visitors to improve effectiveness of and 

compliance with management strategies. Reynolds & Braithwaite (2001) suggest that in 

many cases there appears to be a lack of understanding between different stakeholder 

groups of the constraints and pressures on other groups. Often these conflicts are based 

on misunderstandings or lack of information that could be resolved through better 

communication and sharing of information. 
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Many wildlife tourism activities take place in national parks or protected areas. Often 

these are multiple use areas that must provide enjoyable recreational opportunities while 

sustaining the natural resources within their boundaries. This means that management 

needs to take into account human values as well as biological values (Davis et al. 1997). 

Authors such as Davis et al. (1997), Orams (2000) and Valentine et al. (2004) have used 

questionnaire-based surveys to investigate participants attitudes toward marine wildlife 

tourism experiences, such as whale-watching and swim-with whales or whale-shark 

(Rhincodon typus) programmes. Valentine et al. (2004) also described the close 

collaboration between the tourism industry, researchers and government which was used 

to inform and guide management.  

 

Sorice et al. (2003) describe in greater detail how stakeholders can be included in wildlife 

tourism research to improve understanding of issues such as wildlife disturbance. They 

focused on the issue of harassment of manatees (Trichecus manatus latirostris) in the 

swim-with-manatees industry in Crystal River, Florida. A series of observations of 

manatee and swim participants were conducted in conjunction with 34 in-depth, semi-

structured interviews with various stakeholders. These included state and federal wildlife 

research and management agencies, manatee tour operators, tourism officials, advocacy 

groups and participants. Sorice et al. (2003) suggested that harassment is “largely an 

issue of social value” with stakeholders having differing perceptions of what constitutes 

harassment and difficulty in defining harassment thus impeding enforcement. Sorice et 

al. found that each stakeholder interpreted harassment based on their own values. Tour 

operators for example, were more likely to view harassment as behaviours resulting in 

actual harm of the animal whereas the conservation group viewed harassment as anything 

that changed the natural behaviour of the manatee i.e. “stakeholders who have different 

goals interpret harassment based on their own objectives”. Enforcement officers 

highlighted the problems of prosecuting on a definition as vague as harassment and 

complained about the difficulty of proving beyond reasonable doubt that a person 

significantly altered the breeding, sheltering or feeding behaviour, as is required by the 

Endangered Species Act (ESA). In Sorice et al’s (2003) study, although education was 
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the preferred method for influencing participants’ behaviour during manatee encounters, 

there was concern that some operators did not take their educational responsibilities as 

seriously as others. Another difficult issue was the lack of scientific data regarding 

impacts of these encounters on the manatees, again making increased management or 

enforcement of encounters difficult to justify. Sorice et al. (2003) emphasise the need to 

involve stakeholders in the management decision-making process, because any decisions 

made regarding human-manatee interactions will have consequences for many different 

groups. They discuss the need for developing ‘best practice’ for tour operators, for 

example self-imposed limits and interaction guidelines and suggest that all groups will 

“be better served by coming together to develop a more specific definition of 

harassment”.  

 

Burns & Howard (2003) discuss stakeholder and management issues regarding 

interactions between dingoes (Canis familiaris dingo) and tourists on Fraser Island, 

Australia. Interviews with 53 stakeholders were conducted to investigate attitudes toward 

tourist-dingo interactions following the killing of a young boy by a dingo and a 

subsequent cull of 31 dingoes. Results indicated support from most stakeholders for 

‘people management’ rather than dingo management. Stakeholder conflict is discussed in 

some detail in this paper. For example, although human-dingo interactions were 

perceived as a problem by most people, no group was willing to take responsibility and it 

was always other stakeholders that were perceived to be at fault. Tensions between 

protected area managers, residents and tour operators were identified as well as 

differences in opinion regarding management of human-dingo interactions. This was seen 

as a key barrier to management of stakeholder groups. Burns & Howard (2003) stress the 

need for “a model of co-existence between the various stakeholders and dingoes, to 

reduce conflict that is an impediment to good management and sustainable wildlife 

tourism”. 

 

 Kelly et al. (2004) use stakeholder interviews, questionnaires and analysis of a database 

of harassment and disturbance incidents to investigate wildlife disturbance in the South 

West of England. They found that there was a lack of awareness of the existing 
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legislation that protects wildlife from disturbance in addition to ineffective use of current 

legislation, confusion over how to report harassment incidents and lack of co-ordination 

between agencies, NGOs and other groups involved in management. They suggest that 

co-operation and data sharing between organisations needed to improve along with 

increased public education regarding wildlife disturbance and legislation. 

 

These studies, to differing degrees, involved stakeholder groups in their research and 

show how the results of such research can inform and guide management of wildlife 

tourism and wildlife disturbance. Studies such as these are useful illustrations of the 

importance of stakeholder involvement. However, a review of the wildlife tourism 

literature does not reveal any systematic attempt to identify, understand and manage 

stakeholder groups in wildlife tourism. In other areas such as organisational management, 

natural resource management and the wider tourism field, researchers have presented 

frameworks and models for facilitating improved understanding and management of 

stakeholders (Freeman 1984; Jamal & Getz 1995). This has been applied to issues such as 

organisational efficiency, planning, development and to a lesser degree management of 

natural resources and tourism destinations (Grimble & Wellard 1997; Bramwell & 

Sherman 1999; Sautter & Liesen 1999; Todd 2002; Mahon et al. 2003; Kernel 2005). 

These methods deal with issues such as identifying groups to involve in these processes 

and how to utilize their expertise, improving communication between groups, identifying 

and resolving conflicts, improving consensus and setting common goals (e.g. Jamal & 

Getz 1995; Bramwell & Sherman 1999; Sautter & Liesen 1999; Kernel 2005). This 

literature is reviewed in the following sections.  

 

4.2.1 Stakeholder Management and Collaboration: Theory and Practice 

‘Stakeholder Management’ refers to “the necessity for an organization to manage its 

relationships with its specific stakeholders in an action orientated way”. Freeman (1984) 

argues there are three levels in understanding processes used by an organisation to 

manage their stakeholders. There are: (1) The rational perspective: i.e. who are the 

stakeholders and what are their perceived stakes? (2) The organisational processes used 

to manage relationships with stakeholders. (3) The transactions or bargains among the 
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organisation and its stakeholders. An organisation’s ‘Stakeholder Management 

Capability’ is defined in terms of its ability to put these levels of analysis together. An 

organisation which understands its stakeholders and routinely carries out these processes 

has high Stakeholder Management Capability. At level one, the rational level, the first 

step is to identify the relevant stakeholders, for example by constructing a stakeholder 

map (see Figure 4.1). Next, the relative stakes of each stakeholder need to be considered 

(Table 4.1). Different groups will have different kinds of stake, such as their level of 

power or influence. Individual stakeholders may be members of more than one 

stakeholder group which can cause conflicts within individuals and within groups. 

Organisations should avoid making assumptions about their stakeholders that do not 

necessarily reflect how stakeholders view themselves. Lastly, the transactional level deals 

with how the organisation actually deals with its stakeholders. For example, regular 

meetings with key stakeholders should take place and complaints of stakeholders should 

be taken seriously. Relationships between stakeholders should not be perceived as 

adversarial. Freeman suggests that negotiation is always a better choice for stakeholders 

than laying blame at each others door. Negotiation and co-operation are more likely to 

lead to mutually acceptable solutions for both parties and prevent the imposition of less 

desirable outcomes from an outside source.  

 

There are several papers in the tourism literature which discuss the role of collaboration 

between stakeholders in tourism planning (e.g. Jamal & Getz 1995; Bramwell & Sharman 

1999). Jamal & Getz (1995) identify the work of Gray (1989) as the seminal work on 

collaboration. Here, collaboration is emphasised as the key way to “resolve conflict or 

advance shared visions, where stakeholders recognize the potential advantages of 

working together”. Jamal & Getz (1995) modify Gray’s (1989) definition of 

collaboration to fit community-based tourism processes. These are defined as “processes 

of joint decision making among autonomous, key stakeholders of an inter-organizational, 

community tourism domain, to resolve planning problems of the domain and/or manage 

issues relating to planning and development of the domain”.  Jamal & Getz (1995) also 

discuss situations where “competing organizations, acting independently in many diverse 

directions, produce unanticipated and dissonant consequences in the overall environment 
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they share”.  Within collaboration there is emphasis on dealing constructively with 

differences, joint ownership of decisions, and collective responsibility. The process of 

collaboration involves problem setting, where stakeholders and issues are identified, 

direction setting, where a common sense of purpose is identified, and implementation of 

shared goals. Jamal & Getz (1995) identify a set of six propositions as a guide for 

collaboration in tourism planning and destination management, these are: 

1. Recognition of interdependence between stakeholders.  

2. Recognition of individual and/or mutual benefits to be derived from the process, 

for example greater sustainability and avoidance of conflict. 

3. Perception that decisions made will be implemented. 

4. Involvement of all key stakeholders including, local government, public 

organisations, the tourism industry, resident organisations, social agencies and 

special interest groups.  

5. A convener who has legitimacy, expertise, resources, authority and may be 

derived from a government agency, industry or a local tourist organisation. 

6. Formulation of a statement of desired outcomes, statement of joint goals and 

objectives, self regulation, monitoring and revision processes. 

 

Bramwell & Sharman (1999) suggest that collaboration during tourism policy-making 

can avoid adversarial conflicts between stakeholders in the future and give stakeholders 

greater influence in the decision-making that affects their lives. They go on to suggest 

that collaboration can also promote consideration of the economic, environmental and 

social impacts of tourism between different groups. It ‘adds value’ by building on local 

expertise and knowledge and can lead to a sense of ownership of policies among 

stakeholders. Bramwell & Sharman (1999) propose a framework for collaboration that 

builds upon Gray (1989) and Jamal & Getz (1995). This framework highlights the 

importance of information dissemination, open and honest dialogue and trust. It also 

requires recognition from stakeholders that consensus between groups may vary, i.e. 

sometimes only partial consensus may be achieved and that there may be constraints on 

implementing some preferred policies. 
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Grimble & Wellard (1997) discuss the use of stakeholder analysis in natural resource 

management. Stakeholder analysis is identified as “a holistic approach or procedure for 

gaining an understanding of a system, by means of identifying the key actors or 

stakeholders and assessing their respective interests in the system”.  Grimble & Wellard 

(1997) suggest that stakeholder analysis may be of particular use in situations where there 

is a high degree of complexity and problems of compatibility between objectives and 

stakeholders. Grimble & Wellard (1997) state that as a resource becomes scarcer and 

more highly valued, the likelihood and intensity of both conflicts and trade-offs tends to 

increase. Therefore another useful component of stakeholder analysis is the identification 

of conflicts and trade-offs, where “conflicts are areas of competition or disagreement 

between stakeholders and trade-off is the process of balancing conflicting objectives”. 

These authors point out that without sufficient attention to stakeholders, policies and 

projects can fail because one or more stakeholder groups may perceive the outcome of 

the policy as adverse and this may lead to lack of co-operation or downright opposition.  

 

Sautter & Liesen (1999) discuss how stakeholder theory has been applied in tourism 

planning as a “fundamental ingredient of sustainable development”.  For the purposes of 

this discussion ‘theory’ is defined as “a conception or mental scheme of something to be 

done, or the method of doing it” (Oxford English Dictionary). In Sautter & Liesen (1999) 

the three levels of Freeman’s (1984) stakeholder theory (rational, organisational and 

transactional) are applied to tourism planning. They discuss the issue of congruency, 

whereby “as congruency across stakeholder orientation increases, so to does the 

likelihood of collaboration and compromise”. Understanding how stakeholders relate to 

each other can facilitate more appropriate policy formation. Bramwell & Sharman (1999) 

discuss the usefulness of conducting analysis of stakeholder orientation to determine 

whether there is congruency between stakeholders. If orientations are incongruent i.e. the 

opinions of stakeholder’s conflict, the likelihood of collaboration or compromise is 

reduced. They state that “the more a manager can seek out and maintain stakeholder 

relationships based on a common strategy, the greater the likelihood of co-operative 

exchange. Differences in opinion may still exist, however a common base for the group’s 

long term mission greatly improves the collaboration process”.  
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Ryan (2002) suggests that tourist groups are diverse and often switch roles from day to 

day, in addition, “host communities are also far from homogeneous, with some seeing the 

potential benefits of tourism, others tending toward indifference or inertia and some who 

will resist change and seek to sustain the status quo”. Aas et al. (2005) apply stakeholder 

collaboration theories to heritage tourism. They suggest that the relationship between 

heritage and tourism is “frequently characterized by contradictions and conflicts” with 

conservation bodies perceiving tourism as compromising conservation goals. There are 

parallels here with wildlife tourism, particularly where a sensitive or endangered species 

is the focus of tourism activities, as discussed in Sorice et al’s (2003) work on manatee 

tourism. They also highlight the often poor channels of communication between 

stakeholders. Aas et al. point out that tourism is a fragmented industry that requires co-

ordination and collaboration. Kernel (2005) also builds upon the work of Gray (1989) and 

Jamal & Getz (1995) by applying collaboration theory to developing and implementing a 

model for sustainable tourism. It is argued that “developing sustainable tourism always 

presents a process that is unique for the area, due to the multiple stakeholders and 

interests involved” (Kernel 2005). Kernel argues that although involving a broad range of 

stakeholders may be time consuming the results of the process are more likely to be 

implemented because stakeholders eventually have a greater sense of ownership over the 

process and eventual plan.  

 

I suggest that management of wildlife tourism and wildlife disturbance is an area entirely 

appropriate for the application of stakeholder management and collaboration theory. It 

shares many characteristics with natural resource management and the development of 

sustainable tourism. It is a complex field with many groups having a stake or interest. 

The large number of stakeholders involved and the fragmented nature of the tourism 

industry make it likely that there will be a lack of communication between these groups. 

This lack of communication and the fact that different groups, for example tour operators 

and conservation charities, will have different priorities increases the likelihood of 

conflicts between some groups. Other studies have shown that there are often differences 

in opinion regarding the impact of tourism and whose responsibility it is to manage this 

impact (e.g. Hillery et al. 2001; Kernel 2005). This can mean that the actual task of 
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management may be neglected. For example, preliminary conversations in the planning 

stages of the current study indicated that tour operators often perceive it as the state’s job 

to manage wildlife and tourism interactions rather than their own responsibility. 

Therefore they may leave the development and provision of educational materials to 

management bodies. Operators may also feel that it is not their job, but rather that of the 

law enforcement officers’ to ensure that no-one is harassing wildlife. However, it can 

often be difficult for enforcement officers to find out about cases of harassment if they 

are not being reported. Often one group may feel their livelihood is being threatened by 

another group and this can lead to bad feeling and further conflict. If stakeholders do not 

feel management processes are fair they may not comply with them or may be 

obstructive.   A logical step to address these problems would therefore appear to be 

application of stakeholder and collaboration theory to the management of wildlife 

tourism and wildlife disturbance.  

 

In previous research where stakeholder theory and collaboration models have been 

implemented (e.g. Jamal & Getz 1995; Sautter & Liesen 1999; Grimble & Wellard 1997), 

there are often few suggestions on how to change stakeholder attitudes and behaviours to 

achieve consensus or desired behaviours. Some papers in the field of environmental 

management and environmental psychology have attempted to do this. For example, 

Gutierrez Karp (1996), Widegren (1998), Kaiser & Shimoda (1999), Schultz & Zelezny 

(1999) and Corral-Verdugo & Armendariz (2000) have used several different models and 

measurement techniques to classify environmental values, feelings of environmental 

responsibility and show how these translate into environmentally responsible attitudes 

and behaviour. Understanding human nature and motivations makes it possible to 

develop management strategies that encourage more responsible behaviour. However, it 

can be difficult to change attitudes, beliefs and therefore the behaviours they lead to 

(Olsen & Zanna 1993, Petty et al. 1997). Kaplan (2000) and De Young (2000) have 

suggested that people are motivated by a need to comprehend and make sense of the 

world and that appealing to them as a ‘reasonable person’ is a better way to encourage 

environmentally responsible behaviour than simply telling them what to do.  



 115 

I suggest that this also has implications for how environmental education programmes are 

developed. Management plans should involve a strong element of education, both of 

tourists and other stakeholder groups. These programmes need to consider whether the 

information contained in them is merely telling people what to do and therefore runs the 

risk of causing reactance (DeYoung 2000, section 2.5.7) or whether they give people the 

information to solve problems for themselves and appeal to them as a reasonable person 

(Kaplan 2000, section 2.5.7). Orams (1997b) suggests five main techniques for 

constructing educational programmes that are effective in prompting behaviour change. 

These are: (1) Curiosity, the importance of creating questions in peoples’ minds and 

getting them thinking (2) The affective domain, involving the participants’ emotions. (3) 

Creating motivation to act. (4) Giving simple solutions that participants can help to 

achieve. (5) Evaluation and feedback. Apart from Oram’s study there has been little 

consideration of the role that attitudes play in management of wildlife tourism and how 

attitudes can actually be changed to ensure responsible behaviour in natural 

environments.  

 

4.2.2 Objectives 

Following the discussion above I suggest that effective management of wildlife 

disturbance requires a structured framework for identifying, analysing and encouraging 

collaboration between stakeholders.  In addition to this an understanding of stakeholder 

attitudes and behaviours and how these can be changed is required. Therefore this study 

followed a structured framework for identifying and including stakeholders in discussions 

of wildlife tourism and management of wildlife disturbance. It also aimed to recognise 

and address the different attitudes and opinions of stakeholder groups and use 

collaboration, communication and information dissemination to change attitudes and 

therefore behaviour. 
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This was achieved using the following five step process: 

 

i. Identification of stakeholder groups in wildlife tourism and wildlife 

disturbance in the MBNMS 

ii. Identification of relationships between stakeholder groups  

iii. Facilitating communication and collaboration between groups to share 

information and resolve conflicts and misunderstandings 

iv. Identification of impediments to collaboration, such as concerns over 

management implications 

v. Identification and implementation of processes to change attitudes in order to 

achieve desired changes in stakeholder behaviours. 

 

4.3 Methods 

 

For the purpose of this study I adapted Freeman’s (1984) stakeholder management theory 

and Gray’s (1989) collaboration theory to investigate the issue of sea otter disturbance 

and management of wildlife/tourism interactions in the Monterey Bay National Marine 

Sanctuary (MBNMS). Similar approaches have been used in tourism before, as discussed 

above (e.g. Jamal & Getz 1995; Sautter & Liesen 1999; Bramwell & Sharman 1999; Aas 

et al. 2005; Kernel 2005). However, they have not been applied in the field of wildlife 

tourism and management of disturbance.  

 

The first step, which can be considered the ‘rational’ perspective, was to identify and 

consider all the stakeholder groups. This was achieved through construction of a 

stakeholder map (Figure 4.1) and a table identifying the relative stakes of each group 

(Table 4.1) (adapted from Freeman 1984 and Sautter & Liesen 1999).  
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Figure 4.1: Stakeholder Map 

 

 

Table 4.1: Showing Proposed Stakes/Interests of Different Groups 

 
Stakeholder Stake 

Tour operators Primary concern is financial investment in kayaking industry. Secondary, need 

to conserve natural resources business relies upon. Concerns regarding 

limitations to kayaking industry. 

 

NGOs Primary concern to protect sea otters, secondary understanding of importance of 

tourism industry in raising awareness of wildlife and threats. 

 

Managers Primary concern to balance needs of natural resources with those of users. 

 

Enforcement Officers Primary concern to enforce existing legislation. Secondary, awareness that 

education rather than enforcement may be less difficult to implement. 

 

Scientists Primary concern to identify main threats to sea otter population. 

 

The next stage, the ‘process’ level, was to identify how each stakeholder group affected, 

or was affected by, the issue of sea otter disturbance due to tourism activities. This was 

achieved through conducting in-depth interviews with representatives of these groups to 

gather information and identify attitudes towards the issue, areas of concern and conflict, 

and to search for areas of common ground and consensus. This step also identified 

existing levels of communication, collaboration and stakeholder attitudes towards 

Monterey Bay 

National Marine 

Sanctuary Managers 

 

NGOs 

 

Tour Operators  

 

Scientists 

NOAA 

Enforcement 

Officers 

U.S. Fish and 

Wildlife Service 

(Sea Otter Managers) 

 

Interactions between Wildlife and Tourism 

Activities 



 118 

management. Analysis of interviews identified strengths and weaknesses in existing 

management and in relationships between different groups.  

 

In total 12 in-depth, open ended, semi-structured interviews were carried out with 

representatives from a variety of different stakeholder groups (see sections 3.4.4.2 to 

3.4.4.5 for details of interview design and process). These included three Non- 

Governmental Organisations (NGOs), three kayak tour operators, two enforcement 

officers for the Endangered Species Act (ESA) and MBNMS guidelines, two natural 

resource managers and two sea otter scientists (Table 4.3). Interviews were open-ended 

with the length being determined by how much the respondent wanted to say, therefore 

they lasted from 20-60 minutes. Interviews were recorded using an Olympus micro-tape 

Dictaphone. They were then transcribed into full text files and broken down into 

sentences ready for coding. In each table of quotes the source is given as a stakeholder 

code. A key to stakeholder codes is presented in Table 4.2. Sentences were assigned to 

one of eight categories, each of which explored a different theme or question I was 

interested in. These can be seen, along with the codes assigned to each category, in Table 

4.3. Interesting quotes from stakeholders are presented throughout this chapter  

 

Table 4.2: Key to Stakeholder Codes 

Code Stakeholder 

NGO-1 Sea Otter Education and Advocacy Non Profit Group 

NGO-2 Sea Otter Research and Advocacy Non Profit Group (Also a keen kayaker) 

NGO-3 On Shore Marine Education Non Profit Group 

KO-1 Kayak Operator (Monterey and Moss Landing) 

KO-2 Kayak Operator (Monterey) 

KO-3 Kayak Operator (Moss Landing and Santa Cruz) 

EO-1 NOAA Uniformed Law Enforcement Officer 

EO-2 NOAA Undercover Law Enforcement Officer 

MN-1 U.S. Fish and Wildlife Sea Otter Specialist 

MN-2 MBNMS Outreach and Education Officer 

SC-1 Sea Otter Biologist 

SC-2 Sea Otter Biologist 
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Table 4.2: Code Book for Interview Sentence Analysis 

Category Code 

A. Perception of Wildlife Disturbance  

1. Not Recognised as an existing issue 

2. Recognised as an existing issue 

3. Recognised as an existing  issue but unconcerned about its impacts 

A1 

A2 

A3 

B. Why Disturbance Occurs  

1. Accidental 

2. Deliberate 

3. Intrinsic desire/human nature to get close to wildlife 

4. High numbers of people and boats using the water 

5. Wildlife approaches vessels 

B1 

B2 

B3 

B4 

B5 

C. Attitudes Toward Wildlife and Eco Tourism  

1. Economic benefits 

2. Education benefits 

3. Conservation benefits 

4. Negative impacts 

C1 

C2 

C3 

C4 

D. Visitor Types and Motivations  

1. Wide variety of people visit the MBNMS 

2. Vacationers/general holiday makers 

3. Day/weekend visitors from local urban areas 

4. Eco/wildlife tourists 

5. Sports/activities tourists 

6. School and youth groups 

D1 

D2 

D3 

D4 

D5 

D6 

E. Knowledge and Information  

1. Wildlife disturbance regulations 

2. Recommended distance 

3. Behaviour of wildlife in response to boats 

4. Sea otters (biology, threats etc.)  

E1 

E2 

E3 

E4 

F. Relationships with Other Stakeholders  

1. Evidence of conflict and/or misunderstanding 

2. Evidence of understanding, collaboration and/or support 

F1 

F2 

G. Attitudes Toward Management  

1. No change to management needed 

2. Dissatisfied with current management 

3. Support for education and interpretation 

4. Support for improved enforcement 

5. Support for regulation 

6. Support for research 

7. Concerns regarding regulatory strategies 

8. Concerns regarding educational strategies 

G1 

G2 

G3 

G4 

G5 

G6 

G7 

G8 

H. Actions Taken/Not Taken in Response to Wildlife Disturbance Issue  

1. Evidence of positive action 

2. Evidence of lack of or negative action 

H1 

H2 

 

Following the interview process, the third stage, or ‘transactional’ level, was to bring 

stakeholder groups together, discuss existing issues and present data from the other areas 

of this study. This step was where collaboration theory also came into play within this 

study. Collaboration theory as discussed and applied by Jamal & Getz (1995) involves a 

three step model, similar in many ways to Freeman’s (1984) three step framework. Here 
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the first step is ‘Problem setting’ which involves identification and convening of 

stakeholders, defining the purpose of the collaboration, defining problems and issues to 

resolve and addressing stakeholder concerns. The next step, ‘Direction setting’ involves 

both the collection and sharing of data, appreciation of shared values, discussion of 

options available, selecting appropriate solutions and arriving at a shared vision or 

strategy through consensus. The third step ‘Implementation’, involves discussions as to 

how to implement the agreed strategy, assigning goals and tasks and monitoring the 

ongoing process.  

 

Most of the collaboration process conducted in this study occurred during and following 

a workshop held in November 2002. After interviews with stakeholders were conducted 

in June-September 2002, all groups were asked to attend a workshop co-hosted by myself 

and the National Oceanographic and Atmospheric Administration’s (NOAA) Education 

and Outreach Officer for the MBNMS. A PowerPoint presentation was given 

summarising preliminary findings of the sea otter study and outlining impacts and 

concerns regarding interactions between sea otters and recreational vessels. This was 

followed by a round-table discussion where stakeholders were given the opportunity to 

voice opinions, concerns and suggestions regarding this issue. Any issues or concerns 

identified during the interview process were also discussed at this point. The next stage 

was a discussion of what strategy to take in regard to reducing sea otter disturbance and 

managing wildlife tourism activities in regard to wildlife in general. Throughout this 

process there was emphasis on actively soliciting the advice and expertise of different 

groups in order to develop management strategies that would have a real impact on 

reducing disturbance and would ensure that stakeholders had a sense of ownership over 

the final plans, thus hopefully improving compliance in the future. Throughout the 

interview and workshop process the attitudes and behaviours of stakeholders groups was 

considered in order to gather information on how best to address any attitudes and 

behaviours that needed to be changed.   
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4.4 Results 

 

4.4.1 Summary of Interviews 

The number of sentences recorded from each participant ranged from 45-110 (Table 4.4), 

with a mean sentence number of 71. Of these sentences the number that fell into the eight 

coding categories ranged from 36-95 per person, with a mean of 60, meaning an average 

of 83% of sentences were coded. Table 4.5 presents a breakdown of how many sentences 

fell into each category. This demonstrates that there was much discussion overall 

regarding: whether disturbance was an issue or not (N=125), the reasons why disturbance 

occurs (N=80), relationships between stakeholders (N=95) and management issues (N= 

42). The next sections will give a more detailed presentation of the responses given by 

each stakeholder within each sub-category of the eight main categories. 

 

Table 4.4: Total Number of Interview Sentences Coded, per Category 

 

4.4.2 Perception of Wildlife Disturbance  

All 12 stakeholders recognised wildlife disturbance as an existing issue in the MBNMS, 

although the number of comments made regarding this ranged from 1-14 per stakeholder. 

The largest number of comments in the ‘Aware’ category came from the NGO-2 

representative, Scientist 2 and the Monterey Bay National Marine Sanctuary (MBNMS) 

Education and Outreach representative. Table 4.5 indicates that there were more 

Stakeholder 

Perceptions 

of 

Disturbance 

Why 

Disturbance 

Occurs 

Attitudes to 

Wildlife 

Tourism 

Tourist 

Types Knowledge 

Relationships 

with other 

Stakeholders 

Attitudes to 

Management 

Actions 

Taken 

Manager 1 23 7 0 0 3 15 28 1 

Manager 2 12 14 0 3 0 18 31 0 

Enforcer 1 7 1 0 1 4 6 17 0 

Enforcer 2 10 7 0 0 1 5 25 6 

Operator 1 6 2 7 23 8 12 18 19 

Operator 2 4 13 3 11 4 0 19 5 

Operator 3 8 7 4 13 3 0 9 4 

Scientist 1 14 6 2 0 6 0 17 0 

Scientist 2 14 3 0 0 3 3 13 0 

NGO 1 2 8 3 3 6 5 23 2 

NGO 2 19 3 1 2 6 30 20 6 

NGO 3  6 9 0 0 0 1 22 9 

Total 125 80 20 56 44 95 236 52 
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comments made that indicated awareness of wildlife disturbance than comments made 

that indicated unawareness or lack of concern regarding this issue. A chi-square test 

indicated that there was a significant difference between the number of responses given 

in each category (χ2=72.8, df=2, p<0.001) with more responses than would be expected 

in the ‘aware’ category and less in the other categories (Table 4.6). Some of the 

comments made regarding awareness of wildlife disturbance can be seen in Table 4.7. 

 

Table 4.5: Summary of Responses Regarding Stakeholder Perceptions of Wildlife 

Disturbance as an Issue in the MBNMS 

 
Stakeholder Unaware Aware Unconcerned 

NGO-1 0 2 0 

NGO-2 0 14 5 

NGO-3 0 4 2 

KO-1 0 5 0 

KO-2 6 1 0 

KO-3 0 3 1 

EO-1 0 7 0 

EO-2 0 6 1 

MN-1 8 9 6 

MN-2 0 12 0 

SC-1 2 7 0 

SC-2 0 14 0 

Total 16 84 20 

 

 

Table 4.6: Observed vs. Expected Numbers of Responses Regarding Awareness of 

Wildlife Disturbance 

 
 Unaware Aware Unconcerned 

Observed 16 84 20 

 (40) (40) (40) 
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Table 4.7: Quotes Showing Evidence of Perception of Wildlife Disturbance as a 

Problem 

 
Quote Source 

 

“The negatives (of wildlife tourism) are disturbing the environment and agitating the animals, it’s a 

very fine balance” 

 

 

NGO-1 

“If you take a strict definition of the Marine Mammal Protection Act, there are violations every day, 

probably every hour” 

 

“As far as sea otter disturbance, I am guilty, you are guilty, we have all gone out and caused 

disturbance” 

 

“If we displace sea otters it is going to be very detrimental to them by excluding them from some areas” 

 

“I think everybody knows that there is a problem” 

 

“The question of are the boats having an impact on the sea otters, I don’t think anyone is questioning 

that” 

 

NGO-2 

“When something becomes an attraction, it risks being loved to death” 

 

NGO-3 

“It happens year round (wildlife disturbance), but I don’t know why 

the animals don’t leave in the summer, I mean they just get nailed!” 

 

KO-1 

“I watched a renter paddle up to an otter that was sleeping and try to pet him” 

 

 

 

“You know, everyone now and then we get too close to them or whatever” 

 

KO-2 

“I don’t know what the impacts are, but when you see hundreds of kayaks in that confined area, there’s 

got to be a big impact on the marine mammals” 

 

KO-3 

“I get 4-5 calls a week (complaints about sea otter disturbance) and 

those are just the ones where someone has taken the interest to call, I 

can assure you there’s more than that going on” 

 

“We have documented violations and we are getting ready to issue a 

citation” 

 

EO-1 

“Recently I’ve been getting sea otter complaints (disturbance related) every other day” 

 

“It’s (disturbance) definitely having an impact on the sea otters” 

 

“They have become habituated and in that respect that’s not a good thing” 

 

EO-2 

“Another problem could be lower reproductive rate or higher pup abandonment, as a result of not 

being able to forage adequately or maintain itself” 

 

“No people harassing them at all would be better” 

 

MN-1 

“In our public scoping meeting 2 years ago the public brought to our attention that wildlife disturbance 

has become a major issue” 

 

MN - 2 
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“In each sanctuary there are different kinds of wildlife disturbance, but wildlife across the board is an 

issue” 

 

“I have seen how kayaks will sneak up on harbour seals that are asleep on rocks, and watched the same 

with sea otters” 

 

“It (boat disturbance) can certainly impact their behaviour, and through their behaviour their 

demography” 

 

“Absolutely there is a potential for disturbance” 

 

“It could be that if we weren’t here there would be many more otters, that things would be better” 

 

SC-1 

“You’ve already seen that our biggest concern was always the kayakers” 

 

“Females with pups, if they are constantly disturbed by kayaks or boats, …then maybe they are not 

going to keep their pups as long” 

 

“I think it would make their resting longer or else they are not going to get enough rest and I don’t 

know if they are able to forage after that” 

 

“It is the boating and kayaking activities that are causing them to stay further offshore, otherwise they 

could’ve moved closer in and there would be more to see” 

SC-2 

 

Interestingly although the NGO-2 representative made numerous comments showing 

awareness of the wildlife disturbance issue, he also made several comments questioning 

whether wildlife disturbance was actually a problem (in biological terms) e.g.” Is the 

interaction serious or not?”, “I think it’s an issue of how often it’s happening, how 

purposeful it is and whether it is in any way impeding the recovery of the species” and 

“The question is, does it affect impact the animals significantly, biologically?”. 

 

Similar comments regarding whether wildlife disturbance was actually a significant or 

long-term problem for wildlife, were also made by the U.S. Fish and Wildlife Service 

(FWS) representative e.g.” I’ve not yet heard of a call where an animal was harassed to 

death” and SC-1 also questioned the long term impacts e.g. “we can see how problems 

might be local, but it’s difficult to imagine how they would affect the overall dynamics of 

the population”, and to a lesser extent the NGO-3 representative e.g. “daily there are 

dozens of technical violations…, but I’m not sure how much harm is actually being 

done”, an enforcement officer e.g. “my opinion is that it might not be so much 

detrimental, but you can see their behaviour is different here (habituation) than in other 
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areas” and kayak operator-2 e.g. “these guys in here (sea otters in Elkhorn Slough) are 

pretty used to kayakers”.  

 

Only three stakeholders made comments indicating that they did not perceive wildlife 

disturbance as an issue. The largest number of comments in this category, were made by 

the FWS representative, e.g. “we don’t hear of it (wildlife disturbance), we haven’t heard 

it and it hasn’t come to our attention either through the environmental groups or through 

visuals of the issue”,  “I can’t remember someone ringing me up and telling me there’s 

someone out there bothering sea otters” and “I think it’s important to note that if it 

(disturbance) is happening, it’s not reaching our radar screens”. After the interviewer 

commented that other agencies and environmental groups had received complaints of 

disturbance to sea otters due to recreational vessels, the FSW representative went on to 

make a similar number of comments showing awareness that wildlife disturbance could 

possibly be an issue e.g. “if they are consistently moved from an area, it’s conceivable 

they could abandon that area” and “no people harassing them at all would be better”. 

 

One of the kayak operators also made several comments indicating they did not feel 

wildlife disturbance was an issue, e.g. “people complain about interactions between 

kayaks and sea otters but you know, on any given day, there’s a raft of otters right 

outside the shop where we launch the kayaks”  and “they are not on the pay role, they 

have the freedom to go anywhere, they choose this as a place to hang out, so obviously 

they are not being impacted in any way that would drive them out of their territory”. 

After the interviewer commented on reports of disturbance made to other stakeholders, 

this kayak operator still only one made one comment indicating awareness that 

disturbance could be an issue, “you know, every now and then we get too close to them or 

whatever”. This comment does not seem to suggest that getting too close was perceived 

as much of a problem though. One of the scientists made a smaller number of comments 

in the ‘Unaware’ category, e.g. “I’m not sure that they are any more vulnerable than any 

other animal” but made three times as many comments in the ‘Aware’ category e.g., 

“having said that, I do think it’s a vulnerable species because it lives in an environment 

that is so impacted by humans”, “well it (boat disturbance) can certainly impact their 
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behaviour and through their behaviour their demography” and “it could be that if we 

weren’t here there would be many more otters, that things would be better”.  

 

When the number of each type of comment (aware, unaware, unconcerned) were 

analysed between stakeholder groups a significant difference was observed (χ2=25.63, 

df=8, p<0.01). The number of observed and expected responses for each stakeholder 

group are summarised in Table 4.8. These figures indicate that more comments than 

expected in the aware category were made by enforcement officers and scientists. In the 

unaware category most comments came from kayak operators and managers, whereas for 

the unconcerned category more comments than expected came from the NGO category. 

Due to the small sample sizes and low expected values in some categories caution is 

required when interpreting these results.  

 

Table 4.8: Observed vs. Expected Numbers of Responses from Each Stakeholder 

Regarding Awareness of Wildlife Disturbance 

 

 NGOs 

Kayak 

Operators 

Enforcement 

Officers 

NOAA & FWS 

Managers Scientists Total 

Aware 20 9 13 21 21 84 

 (19.72) (11.69) (10.22) (25.56) (16.8)  

Unaware  0 6 0 8 2 16 

 (3.76) (2.23) (1.94) (4.86) (3.20)  

Unconcerned  7 1 1 6 0 15 

 (3.52) (2.08) (1.82) (4.56) (3.00)  

Total 27 16 14 35 23 115 

 

 

4.4.3 Why Does Wildlife Disturbance Occur? 

Table 4.9 indicates that there were similar numbers of responses from stakeholders in the 

‘accidental’ and ‘deliberate’ categories in regard to why wildlife disturbance occurs. A 

similar number of comments were made in the category of ‘intrinsic desire’, while less 

were made in the categories ‘number of tourists’, ‘private boaters’ and ‘approach to 

people by wildlife’. 
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Table 4.9: Summary of Responses Regarding Stakeholder Perceptions of Why Wildlife 

Disturbance (WD) Occurs in the MBNMS 

 

 

Stakeholder Accidental Deliberate Intrinsic 

Desire 

Number  

Tourists 

Private 

Boaters 

Wildlife 

NGO-1 4 1 3 1 0 0 

NGO-2 2 1 0 0 0 0 

NGO-3 1 1 3 0 3 1 

KO-1 1 1 0 0 1 0 

KO-2 4 1 1 2 1 4 

KO-3 2 1 0 1 1 2 

EO-1 3 4 1 2 0 0 

EO-2 0 0 0 1 0 1 

MN-1 0 2 4 1 0 0 

MN-2 1 1 8 4 0 0 

SC-1 1 4 0 2 0 0 

SC-2 0 2 1 0 0 0 

Total 19 19 21 14 5 8 

 

A chi-square test indicated a significant difference in the number of comments made 

across categories (χ2=15.06, df=5, p<0.05). Table 4.10 presents the observed and 

expected values for comments falling into each of the six categories for ‘why disturbance 

occurs’.  These figures indicate that more comments were made suggesting that 

stakeholders felt wildlife disturbance was due to causes such as accidental, deliberate, 

intrinsic desire to get close to wildlife and too many tourists whereas less comments were 

made indicating that stakeholders thought disturbance was due to the actions of private 

boaters or wildlife approaching humans.  The only exception to this was that fewer 

stakeholders blamed private boaters than expected. 

  

Table 4.10: Observed vs. Expected Numbers of Comments Regarding Reasons why 

Wildlife Disturbance Occurs 

 

Stakeholder Accidental Deliberate Intrinsic 

Desire 

Number 

Tourists 

Private 

Boaters 

Wildlife 

Approach 

Total 19 19 21 14 5 8 

 (14.33) (14.33) (14.33) (14.33) (14.33) (14.33) 

 

It was not possible to look at differences in response between different stakeholders due 

to the small sample sizes. The types of comments made in the accidental category 

indicated that many stakeholders felt the majority of wildlife disturbance events were due 
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to factors such as lack of experience on the water, lack of knowledge about wildlife 

biology and behaviour, and unawareness of how to approach and behave around different 

species. However, all but one of the stakeholders also felt that there was a certain degree 

of deliberate disturbance from a minority of people. This was attributed to people who 

felt they had an intrinsic right to do whatever they please, did not care about the wildlife 

disturbance regulations and/or could not resist getting closer to take photographs. Seven 

stakeholders felt that many people had a strong intrinsic desire to get closer to wildlife or 

that it was human nature to do so, with the majority of comments in this category coming 

from one of the managers who felt that people were strongly drawn to wildlife and were 

compelled to get closer for a number of reasons. Eight stakeholders made comments 

suggesting that the sheer number of tourists taking part in marine activities was partly to 

blame for wildlife disturbance. All of the kayak operators and one NGO representative  

also made comments identifying private boaters and private kayakers as those to blame 

for wildlife disturbance (rather than those from kayak rental operators). Three of the same 

stakeholders also made comments suggesting that interactions between wildlife and 

humans were caused by sea otters and other animals approaching tourists rather than the 

other way around. Quotes regarding perceptions of why wildlife disturbance occurred are 

presented in Table 4.11. 

 

Table 4.11:  Quotes Regarding Why People Get Too Close to Wildlife 

 
(1) Accidental Source 

 

“I have seen quite a bit of disturbance and often it’s very innocent” 

 

“People don’t realise, children in particular don’t realise the harm they do”  

 

“Sometimes you don’t even know they (sea otters) are there” 

 

“(disturbance occurs because) people often do not realise that seals are there or a crop of seaweed is 

actually a raft of otters” 

 

“You have innocent people, that aren’t trying to do the wrong thing but might do while not having enough 

control over the boat” 

 

“They may be being pushed by the tide, or honestly not see the otter” 

 

“Most people here don’t have much formal knowledge (about wildlife and how to behave)” 

 

“It’s all a matter of people don’t know, it’s not that they don’t care” 

 

 

NGO-1 

 

NGO-1 

 

NGO-2 

 

NGO-3 

 

 

KO-2 

 

 

KO-2 

 

KO-3 

 

KO-3 
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“As a rule people don’t know that’s against  the law (changing wildlife behaviour)” 

 

“People say to me, “we had no idea we were in a sanctuary, we had no idea we couldn’t get this close”  

 

“They don’t realise that when a sea otter bobs up and dives, that’s actually a response to disturbance, they 

just think it’s a beautiful, normal behaviour” 

 

“The majority of those people probably have no malicious intent at all to harm those animals” 

KO-3 

 

EO-1 

 

MN-2 

 

 

SC-1 

 

(2) Deliberate Source 

 

“People say, I know I wasn’t meant to do that, but I didn’t think it would matter once” 

 

“People want to get close and have a National Geographic moment with the wildlife” 

 

“I think there is a lot of deliberateness, like ramming the jetty (to wake sealions) and paddling up close to 

get a picture” 

 

“You have people who are going to blatantly ignore what you say and go out and do it (disturb) anyway” 

 

“With 5% of people nothing works, they do exactly what they want and take nothing into account” 

 

“They want to approach those sea otters, they will, and we have no business telling them not to” 

 

“You’ll always have that small percentage of folks that no matter what you say or do they’re not going to 

listen, they are going to do what they want to do” 

 

“We hear about people trying to run over sea otters with a jet ski or some other kind of malicious activity” 

 

“Taking pictures, people want to get up close for that good shot” 

 

“They put their children on elephant seals, they take pictures, it’s just shocking” 

 

 “In this country, probably more than any,… there is a perceived right of every individual to be allowed to 

do every damn thing they want to do” 

 

“You will always have a few people who couldn’t care less who will go out there and disturb, get as close 

as they can” 

 

 

NGO-2 

 

NGO-3 

 

KO-1 

 

 

KO-2 

 

KO-3 

 

EO-1 

 

EO-1 

 

 

MN-1 

 

MN-1 

 

MN-2 

 

SC-1 

 

 

SC-2 

(3) Intrinsic Desire, Can’t Help Themselves, Human Nature to Get Close Source 

 

“Nature films use close up photography, …so when people come to an area they want to get close” 

 

“The attraction (to get close) is very powerful” 

 

“It’s the attraction of little furry creatures you know” 

 

“It’s human nature to get close to these animals” 

 

“I think it’s quite natural behaviour as a human being to want to get closer” 

 

“With otters, just the uniqueness of being able to see an otter and get close” 

 

“People are compelled to get close to wildlife” 

 

“Some people are drawn to the potential danger and some are truly drawn to the beauty” 

 

NGO-3 

 

NGO-3 

 

KO-3 

 

EO-1 

 

MN-1 

 

MN-1 

 

MN-2 

 

MN-2 
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“We have this intrinsic desire, need or wish to get close to nature” 

 

“Marine mammals are trendy and there is this desire to get close to anything trendy” 

 

 

 

MN-2 

 

MN-2 

 

(4) Number of People Source 

 

“There’s the pressure of more and more people” 

 

“On a busy day you tend to have most of your boats out, sometimes twice, you can easily have more than 

100 people on the water in a day” 

 

“At the peak of the season customers come back and say, ‘oh my god, there are so many kayakers out 

there’” 

 

“It’s weird to see the changes over the years…and the increased numbers of people” 

 

“As you know, this area in the summer is visited by a lot of tourists, hundreds of thousands” 

 

“The more people there are, the more they tend to trash the place” 

 

“There are more and more people here, spending more time on the water, it’s a trend that’s  increasing 

very rapidly” 

 

 

NGO-1 

 

KO-2 

 

 

KO-3 

 

 

KO-3 

 

EO-1 

 

MN-2 

 

SC-1 

(5) Private Tourists, Boaters or Kayakers Source 

 

“A number of people have their own boats and feel it’s their right (to get close) part of their 

independence” 

 

“The real problem, private boaters, talk about the most uneducated group out there, and so hard to get to” 

 

“When the otters are close to shore you have people sending their kids out to try and attract them, 

reaching out to pet them and throwing food” 

 

“People who put their own kayaks in here, they don’t know, they haven’t seen a map, there isn’t any info 

by the launch ramp area” 

 

 

NGO-3 

 

 

KO-1 

 

KO-2 

 

 

KO-3 

(6) Wildlife Approach People Source 

 

“Some of the animals will come in and bother people, otters and seals will sometimes bite or nip divers” 

 

“We had a tour where an otter climbed up onto a woman’s head” 

 

“There are a couple of sea otters that are really interested in people and the trick is trying to discourage 

them” 

 

“You do get approached by otters” 

 

“Today we had it happen on a tour, this otter climbed up onto the boat” 

 

“I have landed my boat before, gone for a hike and when I came back there was an otter asleep in the 

kayak” 

 

“I’ve seen harbour seals trying to jump on kayaks” 

 

NGO-2 

 

KO-2 

 

KO-2 

 

 

KO-3 

 

KO-3 

 

KO-3 

 

EO-2 
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4.4.4 Attitudes to Wildlife Tourism 

Six stakeholders made comments regarding positive or negative impacts of wildlife 

tourism, other than wildlife disturbance. These included two of the NGOs, all three kayak 

operators and one scientist. A Chi-square test indicated a significant difference (χ2=12.41, 

df=3, p<0.01) in the number of responses in each category of benefits (conservation, 

education, economic). However, this result should be treated with caution as the small 

sample size and low expected values may have made the Chi-square test less reliable. 

Table 4.12 indicates that more comments than expected were made in the ‘conservation’ 

category compared to the other two categories. No comments were made regarding 

negative impacts apart from those to do with wildlife disturbance which were discussed 

earlier. Quotes regarding attitudes toward wildlife tourism are presented in Table 4.13. 

There were not enough comments made to look for differences between stakeholders 

groups. 

 

Table 4.12: Observed vs. Expected Numbers of Responses in Regard to Attitudes 

toward Wildlife Tourism 

 
 Economic 

Benefits 

Educational 

Benefits 

Conservation 

Benefits 

Negative 

Impacts 

Total 

Observed 4 3 10 0 17 

 (4.25) (4.25) (4.25) (4.25)  
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Table 4.13: Quotes Regarding Perception of Impacts of Wildlife and Eco Tourism 

 
Conservation Benefits Source 

 

“Getting onto the water and actually seeing animals,…hopefully makes people realise the 

importance and value of it” 

 

“If you can get people excited about sea otters and their habitat, you can protect everything 

else around as well” 

 

“Its ( wildlife tourism) a really good way to turn people on, those people are going to go back 

and talk about it, maybe make a donation” 

 

“Hopefully people will take away an appreciation that will lead to better stewardship and more 

contemplation about the way they interact with their everyday environment” 

 

“I strongly believe when people have the experience and can appreciate it and see everything, 

you get a new perspective of how man fits into nature” 

 

“It (wildlife tourism) may engender a sense of sympathy and may in fact overall be positive” 

 

NGO-1 

 

 

NGO-1 

 

 

KO-1 

 

 

KO-2 

 

 

KO-2 

 

 

SC-1 

Education Benefits Source 

 

“I’d like to see everyone just get the message and care, like Shamu did at SeaWorld for killer 

whales” 

 

“They (school children) can have a controlled experience and really get a sense of how 

inspiring the ocean is” 

 

“(kayaking) makes people aware of what is around us, probably one of the most amazing 

places in the world” 

 

 

KO-1 

 

 

KO-1 

 

 

KO-3 

Economic Benefits Source 

 

“Obviously there’s revenue for the city” 

 

“Any type of ecotourism here, whether it’s whale watching, kayaking or the aquarium, really 

pulls in the money” 

 

“There is a lot of money going into those businesses” 

 

KO-1 

 

KO-1 

 

 

SC-1 

 

4.4.5 Perceptions of Visitor Type and Motivation 

Of the stakeholders interviewed, seven made comments about the type of tourist or the 

motivations of people visiting the MBNMS. Most comments regarding tourist types and 

motivations were made by the three kayak operators. All seven groups who made 

comments regarding tourist types highlighted the importance of the wildlife or other 

natural attractions in drawing people to the MBNMS area. However, there was also a 

large number of comments indicating that this market is not necessarily specialist and 

that all sorts of people are attracted to the region for general holiday making reasons. 
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Table 4.14 shows a summary of responses in this category and Table 4.15 presents a 

selection of quotes. These responses were then grouped into general tourists, activity 

tourists and ecotourists as was done in the previous chapter. There was a significant 

difference between number of responses in each category (χ2=27.20, df =2, p<0.01). The 

figures in Table 4.14 suggest that stakeholders in general felt that kayakers were either 

general tourists or to a lesser degree ecotourists, whilst fewer comments were made 

indicating people came for the kayaking. An additional category that was not present in 

the questionnaires was that of school groups. This is likely to have been missing from the 

questionnaires as few children completed them 

 

Table 4.14: Summary of Responses Regarding Stakeholder Perceptions of Visitor 

Types and Motivations in the MBNMS 

 

 General Tourists Ecotourists 

Activity 

Tourists Schools 

Observed 33 18 2 3 

 (14) (14) (14) (14) 

 

Table 4.15: Quotes Regarding Visitor Types and Motivations 

 
Category Quote Source 

Wide Variety of 

People 

“We get all kinds (of customer)” 

“It’s gone from specialist to generalist most definitely” 

“It’s a huge variety, …you don’t have to be an outdoor person” 

“All sorts, the whole gamut, everybody” 

“Mostly I think it’s still Joe Public” 

“I think there are all different kinds of people” 

“We have so many different kinds of people from all different backgrounds, 

cultures and societies” 

 

KO-1 

KO-1 

KO-2 

KO-3 

KO-3 

MN-2 

MN-2 

 

General 

Holiday Makers 

“We get a lot of vacationers” 

“We get lots of families, couples and newlyweds” 

“They just want to have fun, go out and have a good time with their 

families” 

 

 

KO-1 

KO-1 

KO-2 

Day & 

Weekend 

Visitors 

“A lot of people come for weekends from the San Jose area” 

“Mostly it’s people from the east bay and the peninsula San Francisco 

area” 

 

KO-2 

KO-3 

Eco & Wildlife 

Tourists 

“For people in the U.S, I think they come for the marine part and the 

Cannery Row stuff is secondary” 

“We have members from all over the world… that come to see sea otters” 

“People are here because they want to have a natural experience” 

“The whole reason they go out kayaking is because they want to recreate in 

nature” 

NGO-1 

 

NGO-1 

NGO-2 

NGO-2 
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“The majority of my calls are about sea otters, there are only a few places 

in the world you can see them” 

“They like to see some wildlife” 

“The most number one thing they would hope to see would be the sea 

otters” 

“People who come here, they are not necessarily kayakers, they come to 

sea the sea otters” 

“They (sea otters) are one of the big draws that people are coming to see” 

 

KO-1 

 

KO-2 

KO-2 

 

KO-3 

 

EO-2 

 

Sports & 

Activity 

Tourists 

“You get those that want to have an adventure and do something different” 

“Others just say, oh someone told us this was a good place to kayak” 

KO-2 

 

KO-3 

Youth Groups “This time of year we get a lot of summer camps” KO-1 

 

4.4.6 Knowledge of Wildlife Disturbance Related Issues 

There was not a great deal of information gathered in this category but a few interesting 

issues were raised. During the interviews this issue was not discussed in detail with the 

enforcement officers (N=2) or the managers (N=2), therefore only eight stakeholders 

made comments in this section. The interviewer merely asked enforcement officers and 

managers “are you aware of all the legal and recommended guidelines regarding 

interactions between marine wildlife and humans?” and they all responded “yes”. In the 

remaining eight interviews the most common comments in this category were in regard to 

sea otter biology or problems faced by sea otters. For example, there appeared to be some 

general awareness about environmental challenges faced by sea otters, with four of the 

eight stakeholders (not including enforcement officers or managers, as explained above) 

mentioning these issues. Two of the tour operators mentioned the Marine Mammal 

Protection Act (MMPA) or the Endangered Species Act (ESA) and the recommended 

distance guideline of 50ft. The remaining operator did not mention the regulations or 

distance guidelines. Only one operator showed good awareness of sea otter behaviour in 

response to boats and the only other person to mention this was one of the scientists. 

Table 4.16 summarises the number and type of responses given and example quotes are 

presented in Table 4.17. 
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Table 4.16: Summary of Responses Regarding Knowledge of Wildlife Disturbance 

Related Issues 

 
Stakeholder Regulations Distance Behaviour Sea Otters 

NGO-1 1 1 0 5 

NGO-2 0 0 0 6 

NGO-3 0 0 0 0 

KO-1 2 1 5 0 

KO-2 1 3 0 0 

KO-3 0 0 0 3 

SC-1 0 0 0 6 

SC-2 0 0 3 0 

Total 6 5 10 20 

 

Table 4.17: Quotes Regarding Knowledge of Wildlife Disturbance Related Issues 

 
Category Quote Source 

Awareness of 

Regulations and 

Legislation 

“We have maps and they mention the Marine Mammal Protection Act” 

“The minimum fine is $100 for level A harassment, from $500-$2,000 for level B,  we 

start off with a verbal warning, then written, then a summary settlement which is the 

actual ticket, then a notice of violation” 

 

KO-1 

EO-1 

Awareness of 

Distance 

Recommendations 

“There’s the 50 foot guideline from a marine mammal including sea otters” 

“You can stop 50 feet away but the wind can move the boat closer” 

“We say don’t approach marine mammals within 100 feet, we figure if we say 100 they 

will stay 50!” 

 

NGO-1 

KO-1 

KO-3 

Awareness of 

Behaviour in 

Response to 

Vessels 

“If they start to look at you, do the dance, start snorting, doesn’t matter what your 

distance is, you must back away” 

“We definitely talk about all the behavioural consequences of disturbing them and the 

knock on consequences” 

“If they are resting to conserve energy and heat and are constantly being flushed and 

disturbed, …I would think that would make (their) temperature fall … and you are 

going to have to burn more calories” 

“In the case of foragers it often disrupts their foraging, especially mothers with pups 

and they would either have to leave, go to a different area, or just break the foraging 

pattern” 

KO-1 

 

KO-1 

 

SC-2 

 

 

SC-2 

Awareness of Sea 

Otter Biology and 

Threats 

“There are so many problems facing sea otters” 

“They are a keystone species and indicators of ocean health” 

“Disease is a huge problem, ..the other school of thought is that  contaminants are 

suppressing the immune system” 

“We are seeing more human/wildlife wars, infections going into the water etc.” 

“I just don’t know how people can think it’s OK to cut the kelp canopy where otters 

are rafting” 

“The problems for sea otters are anthropogenic in the wider sense and that means 

everything, disease, disturbance, etc. I just see the potential for difficulties for this 

species” 

“Until the human  population changes, wanes or stabilises it doesn’t seem to me that 

the future for this population (of sea otters) is very bright” 

NGO-1 

NGO-1 

NGO-2 

 

KO-3 

KO-3 

 

SC-1 

 

 

SC-1 
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4.4.7 Relationships with Other Stakeholders 

Eight stakeholders interviewed made comments that fell into this category. There was no 

significant difference in the number of comments made in the conflict or collaboration 

categories. (χ2= 1.04, df=1, p>0.05). Table 4.18 summarises some of the most interesting 

comments. Interestingly, 50% of the comments in the conflict/misunderstanding category 

came from one NGO representative. Many of these comments reflected this person’s 

concern (as a kayaker) that wildlife disturbance was being used an excuse by a small 

group of locals to get rid of kayaking. He believed locals did not like the sport occurring 

on their doorsteps and ruining their sea view. One of the kayak operators made five 

comments, all of which were concerned with a lack of enforcement of the wildlife 

disturbance regulations by National Oceanographic and Atmospheric Administration 

(NOAA) enforcement agents. This operator felt that they (as an operator) were doing 

everything in their power to educate their customers about responsible behaviour, but that 

the small group of kayakers who did not behave responsibly should be fined by NOAA to 

back up this educational message. Their comments reflected their frustration that 

enforcement did not appear to be taking place. They also raised concerns about whether 

the kayak shop would be held responsible and fined should one of their customers be 

caught in breach of these regulations. This concern was raised by the interviewer during 

conversations with the NOAA law enforcement agents who responded by stating that the 

kayak shops would not be responsible should one of their customers be cited for 

breaching a harassment law. 

 

Table 4.18: Summary of Responses Regarding Stakeholder Relationships with One 

Another: Showing Evidence of Conflict or Collaboration 
Stakeholder Conflict or Misunderstanding Support, Understanding or Collaboration 

NGO-1 3 2 

NGO-2 20 8 

NGO-3 0 1 

KO-1 6 7 

KO-2 0 0 

KO-3 0 0 

EO-1 0 5 

EO-2 2 4 

MN-1 5 10 

MN-2 3 15 

SC-1 0 0 

SC-2 4 1 

Total 43 53 
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The third issue that was apparent from discussions in this category was a lack of 

communication between the NOAA enforcement agents, the MBNMS managers and the 

FWS managers. The first two groups felt that wildlife disturbance was an important issue. 

However, there was an apparent lack of awareness of this issue by the FWS 

representative. When this issue was raised by the interviewer the FWS representative 

stated that there was a lack of communication between these groups and confusion about 

the responsibilities of each in regard to regulation of wildlife/human interactions in the 

MBNMS. This is of concern because the FWS, not NOAA, are officially responsible for 

the recovery of sea otters, yet the FWS representative appeared unaware of sea otter 

disturbance until that point.  

 

There was evidence of collaboration, communication and understanding from nine of the 

stakeholders (including those who also had some issues in the conflict category). There 

was awareness from some stakeholders that communication and collaboration between 

groups were important when attempting to manage human/wildlife interactions. There 

was a significant difference in the number of comments made in each category (conflict 

or collaboration) between stakeholder groups (χ 2=18.48, df=4, p<0.001). The number of 

observed and expected comments in each category are summarised in Table 4.19. These 

figures indicate that more comments were made in the conflict category by members of 

NGOs compared to other stakeholders, whereas more collaboration comments than 

expected were made by enforcement officers and managers (Tables 4.20 and 4.21). 

 

Table 4.19: Observed vs. Expected Numbers of Responses in ‘Conflict’ and 

‘Collaboration’ Categories between Stakeholders 

 Conflict Collaboration Total 

NGO Observed 23 11 34 

NGO Expected (15.23) (18.77)  

Kayak Operators Observed 6 7 13 

Kayak Operators Expected (5.82) (7.18)  

Enforcement Officers Observed 2 9 11 

Enforcement Officers Expected (4.93) (6.07)  

Managers Observed 8 25 33 

Managers Expected (14.78) (18.22)  

Scientists Observed 4 1 5 

Scientists Expected (2.24) (2.76)  

Total 43 53 96 
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Table 4.20: Quotes Illustrating Negative Relationships between Stakeholder Groups 

 
Evidence of Conflict or Misunderstanding Source 

 

“It’s very very difficult to get people to work together when there are so many people at cross 

purposes” 

 

“The kayaking industry is threatened from time to time, are you familiar with NIMBY’s - Not In 

My Back Yard, a NIMBY is a person who says I have my view, don’t come into my view” 

 

“If you look at the psychology, owners of kayak shops are probably not the kind of people who 

will respond kindly to being told what to do” 

 

“The fishing boats (in Maine) accused the kayakers of disturbing wildlife, because they didn’t 

want to go slow around kayaks, and as the it was a fishing town they passed an order...an anti-

kayaking law” 

 

“At Lovers Point, those 20-30 houses, they don’t like kayaks, the people feel strongly against 

them” 

 

“Let’s see if the aquarium gets their way and stops kayaking” 

 

“I’m really disappointed NOAA aren’t issuing tickets” 

 

“The one thing that set fear into the shops was that even if the shop did everything in their power 

to educate, if the shop couldn’t prove they (customers) were informed they would get a ticket as 

well” 

 

“We sit here and we do everything we can to educate and you come back and look at us!” 

 

“Nobody has ever talked about that (shops getting fined) happening”  

 

“We are working to have better communication with the sanctuary but I’m not sure they have 

much reported either” 

 

“As far as I know NOAA can’t prosecute on it (sea otter harassment) we would prosecute on it” 

 

“Even between agencies we disagree on where to draw the line (on what constitutes 

harassment)” 

 

“It isn’t entirely agreed upon between agencies that this is a problem and it’s not entirely agreed 

upon through user groups” 

 

“Sometimes the people who they hire (kayak operators) are just there for the job and they don’t 

really have that concern (protecting wildlife from disturbance). 

 

“When a boat (kayak) would come by and disturb them, we had one volunteer, she would get so 

frustrated, she would stomp her feet and jump up and down and yell at people to get out of the 

way” 

 

 

NGO-1 

 

 

NGO-2 

 

 

NGO-2 

 

 

NGO-2 

 

 

 

NGO-2 

 

 

KO-1 

 

KO-1 

 

KO-1 

 

 

 

KO-1 

 

EO-2 

 

MN-1 

 

 

MN-1 

 

MN-1 

 

 

MN-2 

 

 

SC-1 

 

 

SC-2 
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Table 4.21: Quotes Illustrating Positive Relationships between Stakeholder Groups 

 

Evidence of Collaboration, Support and Understanding Source 

 

“These kayakers could be our strongest allies,… our best friends” 

 

“The operators are saying, tell us what to do, because we want to do what is right and limit our 

liability” 

 

“We’ve had volunteers from the aquarium,..graduate students, ..people who live in the area” 

 

“We are really active with the aquarium, a lot of our staff work there” 

 

“When the sanctuary came up with Team Ocean, that’s just perfect and everyone is ecstatic they 

are here and providing education” 

 

“I support NOAA 100% for getting people out there and getting them trained” 

 

“We have collaborated with the sanctuary, the foundation, other operators, we all got together 

years ago to come up with a standard distance that we could tell tourists” 

 

“I think they (operators) don’t want to be put in a position of an enforcement role, they are 

business men and I tend to agree with that” 

 

“I’d appreciate it if they (operators) called me, but if they don’t I don’t fault them, they have a 

business to run” 

 

“You might get a complaint from a group of people…and you explore the whole ramifications of 

it...who perceives the problem, who doesn’t see a problem, the whole process” 

 

“As far as agencies, other groups that would be involved would be the people who were putting 

people out there (operators)...the environmental groups...fish and game...the marine 

sanctuaries” 

 

“I think what could be done better for something like this is to get better coordination with both 

agencies (NOAA and Fish & Wildlife), whatever you can do to facilitate communication” 

 

“We worked with a working group to develop an action plan” 

 

“We have identified key stakeholders…people that represent various different industries and 

interest groups and concerns and their input is helping direct our action plan” 

 

“We conducted a survey asking the stakeholders what do you think the concerns and issues are 

and what can we do to address those?” 

 

“We want (educational) products that are targeted to the users, in this case whale watching, 

kayaking and other marine based wildlife watching companies” 

 

NGO-2 

 

NGO-2 

 

 

NGO-3 

 

KO-1 

 

KO-1 

 

 

KO-1 

 

KO-1 
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4.4.8 Attitudes toward Current and Future Management 

Of the 236 comments made in reference to management, none were made that fell into 

the category of “no further management needed”. There was some evidence of 

dissatisfaction with current management, in particular from one of the tour operators who 

was frustrated by the lack of enforcement of fines for people breaking harassment laws. 

Both enforcement officers also showed some signs of dissatisfaction, for example in 

regard to the large area of coast they had to cover, the difficulty in getting information to 

all the tour operators and the complicated issue of jurisdiction over sea otters between 

NOAA and the FWS. Table 4.22 summarises the number of comments made in each 

category by each stakeholder. 

 

The majority of comments in favour of improving management (52.9%, N=128) 

supported or advocated educational strategies (Table 4.25). However, there were some 

comments that warned against educational strategies for a number of reasons (6.2%, 

N=15). In contrast to the wide-spread support for educational programmes there was 

much less support for further regulation of tourism/wildlife interactions. The majority of 

pro-regulation comments came from the two managers, one of the scientists and one of 

the NGOs. Only one kayak operator made a single comment in this category. A number 

of cautionary comments were made in regard to further regulation. Two of the operators 

made comments in support of better enforcing existing guidelines and this was also 

advocated by two of the NGOs and the other scientist. There was also good support for 

research and this research project in particular from one of the NGOs, and all of the 

managers, enforcement officers and scientists.  
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Table 4.22: Summary of Responses Regarding Stakeholder Attitudes to Current and 

Future Management of Wildlife Disturbance (N=240) 

 

Stakeholder None Dissat Educate Research Enforce Regulate 

Anti-

Reg 

Anti-

Educ 

NGO-1 0 2 16 0 1 2 0 3 

NGO-2 0 1 11 4 1 0 2 1 

NGO-3 0 0 12 0 4 0 2 3 

KO-1 0 8 2 0 3 0 0 4 

KO-2 0 0 5 1 0 0 0 0 

KO-3 0 0 15 0 1 1 3 0 

EO-1 0 3 17 1 4 0 0 0 

EO-2 0 3 6 6 1 0 0 1 

MN-1 0 0 10 7 0 6 3 2 

MN-2 0 3 18 6 0 1 0 3 

SC-1 0 0 4 5 0 8 0 0 

SC-2 0 0 8 1 1 1 0 2 

Total 0 21 124 31 16 19 10 19 

 

A Chi-square test indicated that there was a significant difference between numbers of 

responses made in the education, regulation and research categories (χ2=87.30, df=2, 

p<0.001). Table 4.23 presents the observed and expected values for each category. Table 

4.24 presents the observed and expected number of comments made in each category. 

There was a significant difference between groups (χ2=18.90, df=10, p<0.05) with more 

comments than expected in favour of education from NGOs and kayak operators, and less 

than expected from scientists and managers. More comments than expected in favour of 

research were made by managers, whereas scientists were more likely to favour 

regulation and enforcement. Table 4.25 presents some of the quotes regarding 

stakeholders’ attitudes to management. 

 

Table 4.23: Observed vs. Expected Numbers of Comments made in Regard to 

Management of Wildlife and Tourism Interactions (N=190) 

 
 Education Research Regulation or Enforcement 

Observed 124 31 35 

 (63.33) (63.33) (63.33) 
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Table 4.24: Observed vs. Expected Numbers of Comments made by Different 

Stakeholders in Regard to Management of Wildlife and Tourism Interactions (N=102) 

 

 NGO 

Tour 

Operator 

Enforcement  

Officer Manager Scientist Total 

Education 39 22 23 28 12 124 

 (33.28) (18.27) (22.84) (31.32) (18.27)  

Research 4 1 7 13 6 31 

 (8.32) (4.56) (5.71) (7.83) (4.56)  

Regulation 8 5 5 7 10 35 

 (9.39) (5.16) (6.45) (8.84) (5.15)  

Total 102 56 70 96 56 380 

 

Table 4.25: Quotes from Stakeholders Regarding Management of Wildlife and 

Tourism Interactions in the MBNMS 

 
Dissatisfaction with Current Management Source 

 

“I think management needs improvement” 

 

“I think we all agree a distance doesn’t make sense, but we have to communicate with people” 

 

“We wouldn’t hesitate at turning people in, but what’s the point, there’s no enforcement around here” 

 

 “We would call and report our own renters, we would report others and we supported it 100%, but 

nothing ever came of it” 

 

“I sometimes wish everyone had to have guided tours or there were more NOAA people out there” 

 

“I love the fact the laws are in place, I love educating people about it, I love everything about it, but 

the bottom line is they know there are no consequences” 

 

“Unfortunately being the only enforcement officer in 272 miles, it’s very hard for me to visit each and 

every one of these businesses, especially when they rotate these boat captains”  

 

“One day I could be in San Francisco investigating rock-fisheries violations, the next down in Big Sur 

looking at dumping” 

 

“It gets a little confusing for the sanctuary because you can’t harass or ‘take’ sea otters, which falls 

under my jurisdiction, but if it’s above the high tide mark and it involves a sea otter it’s U.S. Fish and 

Wildlife jurisdiction” 

 

“It’s different (distance at which disturbance occurs) for every single animal and every situation 

because a plane can fly over at a thousand feet and flush a bunch of sea otters and sealions and so 

there is no distance” 

 

 

“Prior to this (new guidelines being developed) California doesn’t have a standardised wildlife 

disturbance policy” 

 

 

 

 

 

NGO-1 

 

NGO-2 

 

KO-1 

 

KO-1 

 

 

KO-1 

 

KO-1 

 

 

EO-1 

 

 

EO-1 

 

 

 

EO-2 

 

 

 

EO-2 

 

 

 

MN-2 
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Education Source 

 

“It’s key for operators to have education, education” 

 

“Educating children is great, but education should be much more encompassing and have a bigger 

role in educating tourists and tour guides” 

 

“I would like to see some better information to distribute” 

 

“My personal thought was an identification guide with an etiquette guide on the other side, so people 

are looking at it for the identification” 

 

“If you talk to people and explain why some things are not good, then hopefully they will internalise 

this and recognise what to do wherever they go” 

 

“education is the key” 

 

“The sanctuary team are there for pure education and I think that’s one of the best things this area 

has got” 

 

“We tried to do a picture book...to identify seals or sealions with some cute faces and what they 

should look like and what they would look  like if they were harassed” 

 

“We are hoping that my staff is trained to give people the appreciation and respect the environment, 

hopefully that is the message they are giving people” 

 

“We should have a kiosk…a mini-education centre in each (kayak) shop” 

 

“Team Ocean are great in terms of raising awareness, people really like them” 

 

“The NOAA (Team Ocean) people, that’s a great thing, a very good idea, our guides have said that” 

 

“I think it’s all a matter of education...it would have to come from us, that’s the only way they would 

know” 

 

“I would like for the whole education campaign to happen” 

 

“It’s been the sanctuaries approach to go at it with an interpretative law enforcement approach” 

 

“An aggressive educational programme through print and media would be good” 

 

“If you go to schools and educate the kids…the adults might not listen (to education) but they will 

listen to their kids, ‘dad they came to the school and talked to us about it and you’re stressing them’ 

etc.” 

 

“Education, education, education is possibly the direction that the various groups want to go” 

 

“Tourists want to be told why they shouldn’t get close, otherwise you are impacting their rights” 

 

“Some people say there should be more cops, I’m more in the education camp” 

 

“You could do some outreach to kayaker clubs, or where they sell kayaks…look at where people 

launch kayaks” 

 

“You could try and define certain types of behaviour…stay in the outer kelp bed, don’t point your boat 

at them (otters)” 

 

NGO-1 

 

NGO-1 

 

 

NGO-2 

 

NGO-2 

 

 

NGO-3 

 

 

NGO-3 

 

KO-1 

 

 

KO-1 

 

 

KO-2 

 

 

KO-2 

 

KO-2 

 

KO-3 

 

KO-3 

 

 

KO-3 

 

EO-1 

 

EO-1 

 

EO-1 

 

 

 

EO-2 

 

EO-2 

 

EO-2 

 

MN-1 

 

 

MN-1 
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“I see the only way to address this is through education” 

 

“I think we have to educate the public, I’m a real strong supporter of education as a means to change 

behaviour and attitudes” 

 

“Because we are dealing with an increased population and increased  industry in ecotourism, we have 

to start educating them” 

 

“In the longer term future for their recovery, we need to learn how to behave better, learn to take care 

of the environment better” 

 

“The only thing is education, if people hear there are these regulations” 

 

“Also to tell them the importance of the animal’s life…a synopsis of otters’ daily lives, how tough it is 

for them, how hard” 

 

“If you could get most of the information out in pictures, like an otter resting in the kelp, then a boat 

coming toward it with a slash through it or something” 

 

 

MN-2 

 

MN-2 

 

 

MN-2 

 

 

SC-1 

 

 

SC-2 

 

SC-2 

 

 

SC-2 

Research Source 

 

“The sea otter guy, the scientist, says data is good” 

 

“Sooner of later I think we need to look into the subject of carrying capacity” 

 

“I’m glad you’re out there doing this real good work and research” 

 

“It’s very useful what you’re doing…I’m glad to see someone doing it” 

 

“It’s good for me (research) because then I can use those statistics…if it’s serious enough I can justify 

concentrating on it more…and use some of the data in training” 

 

“I hope you can get your data together and see what we’ve got” 

 

“Getting some good data is valuable for us because we do get asked these questions” 

 

“What I like about your research is you’re actually able to quantify the fact while animals can handle 

a certain amount of stress, too much is gonna start impacting their ability to reproduce  

and survive,… that’s the direction we need to go” 

 

“We’re thrilled about the whole area and the way you are combining science and social science 

studies…you can’t keep sociology over here and biology over here because they keep bumping into 

each other…what’s really critical right now is how humans interact with their environment and that’s 

sociology and biology” 

 

“I’ve always thought what you are trying to do is useful, it’s completely unprecedented for these 

animals…I think it will provide the clearest glimpse into understanding that (disturbance) for this 

species” 
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Enforcement Source 

 

“Good intentions may fall by the wayside if there is not someone out there doing the regulation” 

 

“There has to be an enforcement presence” 

 

“You also need to follow it (education)  up with monitoring and enforcement” 

 

“There needs to be some enforcement” 

 

“It doesn’t necessarily need a change to the law, how we enforce the law might need to be changed, 

we might need to get more aggressive” 

 

 

NGO-1 

 

NGO-2 

 

NGO-3 

 

KO-2 

 

EO-2 

 

 

Regulation Source 

 

“The threat of a fine or something goes a long way” 

 

“Being an enforcement officer I believe you have to hit the ground running with issues like citation” 

 

“Well you could ban all the kayaks, that’d depend on the level of concern” 

 

“We’ve mentioned separation, so I guess figuring out a separation scheme…I don’t like numbers but 

you would probably have to say avoid being within a certain range” 

 

“There are those people that require laws, who will simply only change their behaviour when 

confronted with regulations and laws, so I understand and believe in the importance of laws” 

 

“I would say in general the obvious solution is to disassociate people and otters in some way” 

 

“Maybe regulations about not approaching sea otters within a certain distance” 

 

 

KO-2 

 

EO-1 

 

MN-1 

 

MN-1 

 

 

MN-2 

 

 

SC-1 

 

SC-1 

Anti-Education Source 

 

“If they are really busy they may see it (educational programmes) as taking up too much time” 

 

“They don’t want to tell people what they can’t do, they may see that as negative” 

 

“It (education) doesn’t necessarily mean they are going to do the right thing… it may not translate 

into knowing how to be more protective” 

 

“We are really challenged as our orientations take 30 minutes and they tune us out” 

 

“We try to educate them (about close encounters with sea otters) but they don’t listen to word we say” 

 

“There’s really no way to educate individuals to the point where they know if they’re harassing or 

not” 

 

“People don’t learn from first exposure, they learn from 3 or 5 or 7 exposures” 

 

“You don’t want to preach too much to people because then they turn you off and tune you out” 

 

“lots of people don’t read things, it takes too much time to read a sign” 

 

 

 

 

 

NGO-1 

 

NGO-1 

 

NGO-3 

 

 

KO-1 

 

KO-1 

 

MN-1 

 

 

MN-2 

 

SC-2 

 

SC-2 
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Anti-Regulation Source 

 

“Management needs to be something positive rather than something regulatory” 

 

“Really try to avoid the regulatory approach, because it is scary” 

 

“I don’t know about fines, but certainly a warning for a first time offender” 

 

“You will get a lot further if you do something positive rather than negative” 

 

“Regulation is not the desirable outcome though” 

 

NGO-2 

 

NGO-2 

 

NGO-3 

 

KO-2 

 

MN-1 

 

4.4.9 Actions Taken in Regard to Wildlife Disturbance 

Eight stakeholders showed evidence of taking positive action in regard to wildlife 

disturbance issues. Some examples of this were provision of educational programmes 

(NGOs and kayak operators), shore patrols (uniformed officer and one NGO) and 

development of wildlife watching guidelines (MBNMS education officer). There were 

only a few examples (one NGO, two operators and one manager) of inaction or negative 

action taken by stakeholders. These mainly fell into the inaction category and included 

comments such as “We’re not an educational organisation, we may communicate but we 

don’t educate” (NGO-2) “Not formally (educate) but informally, I mean it’s the whole 

thing” (KO-2) and “On a harassment case, it hasn’t yet risen to a level where we have 

prosecuted” (MN-1). Table 4.26 summarises the number of comments made in the 

positive and negative or no action categories. When the number of comments in each 

category was compared between groups a significant difference was seen (χ2=40.20, 

df=4, p<0.001). NGOs and kayak operators made more comments indicative of positive 

action than would be expected, whereas scientists and managers made less. Table 4.27 

displays the observed versus expected numbers of responses given in the positive action 

category.  
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Table 4.26: Summary of Responses Indicating Positive or Negative Action or Inaction 

of Stakeholders in Regard to Wildlife Disturbance Issues   

 

Stakeholder Evidence of Positive Action Evidence of Inaction or Negative Action 

NGO-1 2 0 

NGO-2 4 2 

NGO-3 9 0 

KO-1 19 0 

KO-2 4 2 

KO-3 2 2 

EO-1 6 0 

EO-2 0 0 

MN-1 0 2 

MN-2 4 0 

SC-1 0 0 

SC-2 0 0 

Total 50 8 

 

Table 4.27: Observed vs. Expected Numbers of Comments from Stakeholder showing 

Evidence of Positive Action. 

 

 NGOs’ Kayak Operators Enforcement Officers Managers Scientists 

Observed 15 25 6 4 0 

Expected 10 10 10 10 10 

 

 

4.5 Results of the Workshop 

Representatives of most stakeholder groups were present at the workshop. This included 

several MBNMS staff, who co-hosted the workshop, representatives from one of the 

NGOs FSO), two wildlife tour operators and one kayak guide and two scientists. 

Unfortunately, representatives from NOAA enforcement and the FWS could not be 

present due to other commitments. However, they were consulted after the workshop to 

see if they had any comments or suggestions regarding the outcome of the workshop.  
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4.5.1 Problem and Direction Setting 

During the workshop data were presented on sea otter disturbance which had been 

collected during the current study. These data led to increased concern from all parties 

regarding the potential impacts of tourism activities on sea otters. This increased 

consensus regarding the necessity to improve management of these activities.  There was 

still concern that the evidence was not yet strong enough to warrant limiting or further 

regulating the kayaking industry and a perception that methods such as this would be 

construed as negative rather than positive. There was much discussion regarding the 

positive impacts kayaking and other wildlife tours could have on raising awareness of the 

marine environment and threats to vulnerable wildlife. There was general agreement that 

it would be a shame to limit those opportunities.  It was agreed that the standard of 

environmental education available to visitors taking part in marine recreational activities 

was fragmented and that the quality and quantity ranged greatly from one tour operator to 

another. There was strong support for raising standards of educational information. In 

particular it was felt that all visitors taking part in kayaking must have access to 

guidelines on how to safely approach wildlife. In addition kayakers should be taught to 

recognise when wildlife were becoming disturbed.  

 

There was discussion regarding how best to educate people without patronising them or 

simply telling them what to do and not do. It was agreed that a set of wildlife watching 

guidelines should be developed based on the observations of wildlife/kayak interactions 

undertaken during the current study. These should be short but precise recommendations 

on how to interact with wildlife, with an explanation of how disturbance could affect 

animals’ health and welfare. These would be displayed on a waterproof card along with 

information on species identification, anti-harassment legislation and phone numbers for 

reporting harassment. This card would be attached to all rental kayaks and customers 

would be encouraged to refer to it during their kayaking excursion. It was hoped that by 

including species identification information people would refer to the card on several 

occasions to help them identify seals, sealions and sea otters as they encountered them. In 

this way they would be reminding themselves of the recommended wildlife watching 

guidelines and the undisturbed versus disturbed behaviour of the animals.  
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The cards would also be used as a guide during pre-rental orientations to ensure that 

certain basic information regarding wildlife, responsible approach guidelines and ways to 

recognise and avoid disturbance were also given verbally to everyone as well.  

 

4.5.2 Implementation 

The discussion then moved on to the design of the card and it was agreed that information 

should be kept simple and clear with lots of graphics so the message would be accessible 

for all ages and languages. Most stakeholders felt they were too busy to take on any 

particularly time consuming tasks such as designing graphics and content for the card. 

The MBNMS therefore offered funding to employ a graphic designer. I drafted the 

wildlife watching guidelines and other content on the card (based on the scientific data 

available and suggestions made during the workshop) and these were circulated between 

all representatives for editing. Over the next 18 months several drafts for the design and 

content were produced and circulated, with many comments and suggestions being made 

by the other stakeholders. Once a final design was agreed upon (Figures 4.2 and 4.3), 

NOAA law enforcement offered to fund the production of 1,000 cards to run a pilot test 

the following summer. These cards were then distributed to three kayak operators in 

spring 2004. The success of these cards was then monitored over the summer of 2004. 

There was very positive feedback regarding the design, content and usefulness of the card 

from operators, guides and kayakers. There were however some problems in the first year 

due to the lack of the cards durability in sea water. Therefore after a few weeks the cards 

were removed from kayaks to prevent a littering problem. The cards continue to be used 

to give pre-rental orientations and are given to kayakers to keep and refer to before going 

out on the water. A larger poster version has now been produced (funded by NOAA 

enforcement) and is on display around the kayak operator premises.  
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Figure 4.2: Wildlife Card: Otter Side 

 

 

Figure 4.3: Wildlife Card: Seal Side 
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4.6 Discussion 

 

This chapter approached the issue of wildlife disturbance from a social perspective. A 

social approach to understanding and managing stakeholders has been used widely in the 

study of tourism generally, but not yet in wildlife tourism. The aim of using social 

research methods was to determine if there were underlying social causes of wildlife 

disturbance due to the actions or inactions of different stakeholder groups. To my 

knowledge this method has not been used previously to improve understanding of why 

wildlife disturbance occurs. There has been increasing emphasis on the importance of 

managing people in the field of wildlife tourism in recent years (e.g. Duffus & Dearden 

1990; Davis et al. 1997; Ross & Wall 1999a; Reynolds & Braithwaite 2001; Orams 2002; 

Sorice 2003; Valentine et al. 2004; Kelly et al. 2004). Whilst in the fields of natural 

resource management and the wider tourism field, more structured stakeholder and 

collaboration theory have been applied quite successfully to planning and management 

issues (e.g. Grimble & Wellard 1997; Bramwell & Sharman 1999; Curtin 2002; Todd 

2002; Kernel 2005; Aas et al. 2005). However, a systematic approach to understanding 

stakeholders and their role in perpetuating problems in wildlife tourism has not been 

undertaken.  

 

Since the current study was started researchers such as Sorice (2003), Burns & Howard 

(2003) and Kelly et al. (2004) have published papers describing social science 

approaches to the management of wildlife tourism. This was done by investigating: 

attitudes towards problematic interactions between wildlife and tourists (Burns & 

Howard 2003), perceptions of what constitutes wildlife ‘harassment’ (Sorice et al. 2003), 

and the scale of wildlife disturbance due to tourism (Kelly et al. 2004). The current study 

takes this one step further by applying a structured stakeholder analysis and management 

framework and collaboration theory to understand why wildlife disturbance occurs and to 

subsequently improve management of this issue.  
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Within the themes investigated in stakeholder interviews several issues arose which may 

shed light on why wildlife disturbance occurred in the Monterey area despite substantial 

existing management efforts (3.1.2 and 3.1.7). 

 

4.6.1 Perceptions of Disturbance 

Firstly, analysis of stakeholder interviews shows that there were a wide range of attitudes 

and opinions between stakeholders regarding wildlife and tourism interactions. All 

stakeholders recognised at some level that interactions between sea otters (or other 

wildlife) and recreational vessels might be an issue. So in this respect there was some 

degree of consensus. However, the number and type of comments made illustrated large 

differences in both awareness of the issue and the perception of how serious it was.  

 

One kayak operator (KO-2) and one manager (MN-1) made comments indicating their 

belief that wildlife disturbance did not occur in the MBNMS. Following comments from 

the interviewer presenting evidence to the contrary, this manager conceded that wildlife 

disturbance may occur, but suggested that even if it did it was unlikely to present a 

significant threat to sea otters. There is little in the wildlife tourism literature that 

discusses whether stakeholders are aware of the impacts wildlife tourism can have on the 

environment. Hillery et al. (2001) suggest tourists are often only aware of obvious 

tourism impacts such as overcrowding or littering, but unaware of more subtle impacts 

such as environmental wear and tear. It is possible that the same may be true of other 

stakeholders, as was seen in this study. Interestingly, the stakeholders who were most 

aware of the wildlife disturbance issue in this study were those who worked in areas 

where they would be able to personally observe interactions between sea otters and 

recreational activities. NGO-2 had shoreline interpretation volunteers along the Monterey 

coast every day in the tourist season. MN-2 lived and worked in an area where there were 

frequent interactions between elephant seals and tourists. She was also on the wildlife 

disturbance working group for the Monterey Bay National Marine Sanctuary (MBNMS), 

so was aware of other wildlife disturbance issues as well. SC-2 conducted sea otter 

research along the Monterey and surrounding coastline and her research was frequently 

disrupted by recreational vessels. It is possible that MN-1 was less aware of the sea otter 
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disturbance issue because he was not in direct contact with this issue on a daily basis. 

Although MN-1 was officially responsible for sea otter protection, in reality this 

responsibility often fell to the staff at the Monterey Bay National Marine Sanctuary 

(MBNMS) and the National Oceanographic and Atmospheric Administration (NOAA) 

enforcement officers in Monterey because they were based locally. As MN-2 put it “the 

front line people are always going to be different from the people who are working on 

policy, who are stuck away”. MN-2 also pointed out that the sanctuary’s awareness of 

wildlife disturbance as an issue was due to their recent management review. During their 

public scoping meetings numerous public comments were made in regard to wildlife 

disturbance. She stated that “the (FWS) have not been through a management plan 

review for a while”, possibly explaining their lack of awareness of the issue.  

 

In addition to this MN-1 (FWS representative) defined harassment of sea otters under the 

stricter definition of Endangered Species Act (ESA), which requires animals to be 

‘harmed’ by harassment, rather than the Marine Mammal Protection Act (MMPA) which 

defines has two levels of harassment, one being in terms of changes to important natural 

behaviours, in addition to harm and direct injury (section 3.1.2). The FWS representative 

remarked that he “had never heard of an otter being harassed to death”. Other 

stakeholders were more concerned about the impacts of disturbance on sea otter 

behaviours and referred to violations occurring of the MMPA. Sorice (2003) suggests the 

definitions of harassment in the ESA and MMPA are “ambiguous enough to be open to a 

variety of interpretations when applied in the field”. This ambiguity also appears to be an 

issue in the current study, which resulted in differing levels of awareness and concern 

regarding sea otter harassment and disturbance from recreational activities. 

 

Some of the lack of awareness shown by the FWS representative may be due to the fact 

that it is more often the NOAA enforcement officers who were called in response to 

wildlife harassment complaints rather than FWS (MN-1) representatives. Therefore the 

number of reported incidents that the FWS is aware of is likely to be much lower than the 

actual number occurring. Once again this was due to the fact that NOAA officers were 

based locally and dealt with complaints regarding other marine mammal species on a 



 154 

routine basis. Informal discussions held with members of the public and stakeholders 

indicated that most people were unaware or confused about which agency held 

responsibility for which groups of animals under which pieces of legislation. NOAA 

were responsible for sea otters under MBNMS guidelines, as long as the animals were in 

the water not on land. As they were local, most people were more aware of their presence 

and more likely to report a disturbance event to them rather than to a non-local FWS 

representative. Kelly et al. (2004), in their study of wildlife disturbance in the south west 

UK, found similar confusion amongst members of the public and agencies, regarding 

existing protective legislation and who wildlife incidents should be reported to. They 

suggest that this is one reason why the numbers of incidences of wildlife disturbance 

reported are likely to be lower than the number actually occurring.  

 

In the current study however, large numbers of incidents were reported to NOAA 

enforcement officers. It was therefore surprising that communication between the two 

agencies was so poor that the FWS representative responsible for the recovery of the 

southern sea otter did not even recognise that sea otter disturbance was an issue, whereas 

NOAA managers and law enforcement officers were very aware of it. Jamal & Getz 

(1995) have pointed out that this lack of communication is a common problem in 

situations where there are many different organisation working independently, often in 

different directions. Bringing these stakeholder groups together can improve the 

dissemination of information between them and therefore improve communication and 

useful action taken across the groups (Grimble & Wellard 1997). 

 

Kelly et al. (2004) found that some practitioners working in the field of marine 

conservation felt that members of the public and other agencies had overreacted in regard 

to the issue of wildlife disturbance and that it was perhaps not as serious a problem as 

other made it out to be. The number of comments made in the current study regarding 

whether disturbance constituted a significant problem for sea otters suggests that some 

stakeholders may have had similar attitudes to those seen by Kelly et al. (2004). This also 

highlights the lack of information that existed about this issue. Six of the stakeholders 

questioned what the biological impacts of disturbance would be on sea otters and whether 
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it could actually cause harm to individuals or have an impact on the recovery of the 

population.  

 

This illustrated the need for scientific data in answering this problem and supported the 

proposition that combining biological and social research methods was important in 

understanding and managing these types of issue. Without this information it could be 

difficult to decide how serious the problem might be and therefore to develop appropriate 

management. If management strategies are put into place that take disturbance seriously, 

yet some stakeholders do not believe disturbance is an issue, the latter may be less likely 

to comply with management. By combining biological and social research methods data 

from the biological part of the study can be used to inform stakeholders about the degree 

to which the problem exists. This may help to change attitudes and improve consensus 

about appropriate management.  

 

4.6.2 Why Does Wildlife Disturbance Occur? 

Wildlife disturbance was attributed to a variety of causes, both accidental and deliberate. 

Many comments mentioned people’s intrinsic desire to get close to wildlife to obtain the 

perfect holiday picture. However it was generally agreed upon that much of this type of 

disturbance could be addressed using educational programmes. Burger & Leonard (1998) 

found that educational campaigns were useful in reducing incidents of common term 

(Sterna hirundo) disturbance from jet skis and motor boats. Others such as Orams 

(1997b) suggest that educational campaigns only work if they are developed in a 

structured way that actually changes people’s attitudes and behaviour. Therefore its 

important to understand why disturbance occurs, whether people are aware of the impact 

they can have and what motivates people to get close to wildlife, this is discussed in 

Chapter 5.   

 

All three operators blamed private boaters for disturbance. Kayak operators were more 

likely than other stakeholders to blame wildlife for initiating interactions, rather than 

kayakers. These types of interaction, where otters initiated an interaction with kayakers, 

were rarely observed in the current study. This attribution of such interactions to wildlife 
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was likely therefore of being a way in which tour operators attempted to justify the vastly 

more common interactions that occurred initiated by kayakers. Both these types of 

comments indicated a certain degree of diffusion of responsibility by laying blame at 

someone else’s door. This ‘blame-laying’ has been seen in other studies, such as Burns & 

Howard (2003) who found that whichever stakeholder group was being interviewed, the 

problems between dingoes (Canis familiaris dingo) and tourists were always attributed as 

being someone else’s fault. The problem here is that if stakeholders such as tour 

operators do not feel responsible for disturbance, they may be less inclined to do anything 

about it, which in turn may hinder management efforts. Budeanu (2005) suggests that 

tour operators could do much more to improve the sustainability of tourism by steering 

tourists toward more responsible attitudes toward nature. In the current study one of the 

kayak operators was very involved in trying to encourage responsible behaviour from 

kayakers; however the others in the area could do much more to assist in these efforts. 

This requires kayak operators to first recognise that disturbance of sea otters is a problem 

and that they can do something about it, rather than trying to lay blame at another’s door. 

Additionally, Freeman (1984) suggests that it is always in the interest of every party to 

negotiate and co-operate, rather than lay blame, as eventually this will lead to mutually 

acceptable solutions and greater rewards for all parties involved. 

 

In relation to questions three and four in the interviews, regarding the impacts of wildlife 

tourism and the types of people who visited the area. The results indicated that most 

stakeholders felt that wildlife tourism activities had a conservation benefit in terms of 

raising awareness regarding environmental issues and that the kayaking market was fairly 

general with lots of different types of people taking part. These issues are not discussed in 

more detail here as they were systematically investigated using the questionnaire surveys 

in Chapter 5. 

 

 

 

 

 



 157 

4.6.3 Knowledge of Wildlife Disturbance Related Issues 

The key findings in this category were that most tour operators did not seem to be aware 

of the potential impacts wildlife tourism activities could have on sea otter behaviour. 

Only one operator spoke at length describing how sea otters, seals and sealions responded 

to approaches by vessels and described in detail their disturbance behaviours. She stated 

clearly that this information was an important part of their customers’ pre-rental 

orientation talks. The other operators did not mention any such information being present 

in the information they gave in pre-rental talks. One of the scientists interviewed was also 

very concerned about the impacts of disturbance on sea otters, but the other scientist and 

the FWS representative (as discussed earlier) were less concerned. Amongst all 

stakeholder groups there appeared to be wider acceptance that threats such as disease and 

habitat contamination could have an impact on otters, but less awareness that harassment 

and repeated behavioural disturbance could do so. This is perhaps unsurprising as threats 

such as disease and fisheries interactions have been widely publicised in the local media. 

 

These results suggest that there were difference in perceptions regarding the relative 

importance of different threats to sea otters between groups. Grimble & Wellard (1997) 

have suggested that by analysing stakeholders, as was done in the current study and 

identifying different perspective regarding an issue, management decisions can be made 

that take into account all these perspectives. Therefore, improving the likelihood of a 

management outcome which is acceptable to all groups involved.  

 

4.6.4 Relationships with Other Stakeholders 

Authors such as Yukon (2002), Mahon et al. (2003) and Kernel (2005) have illustrated 

that the collaborative process can be used to reduce conflicts between opposing groups 

and build consensus regarding management of natural resources. Once management is 

implemented, if conflicts or distrust still exist or people do not feel management is fair, 

there may be lack of compliance with management or lack of enforcement (Sirakaya 

1997). Identifying and attempting to resolve any underlying areas of conflict or mistrust 

at an early stage can help speed up the collaborative process and avoid problems in the 

future. Equally identifying areas of existing collaboration, support and understanding 
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between groups shows to what degree groups are already in agreement or if not quite in 

agreement, how likely they are to recognise and be prepared to work within their 

differences. The results of this study indicated that there were both areas of collaboration 

and areas of conflict between stakeholders in the MBNMS. For example, tour operators 

were concerned that enforcement officers would fine shops for the actions of their 

customers and were therefore reluctant to report offences when they were committed. 

However, the enforcement officers stated quite clearly that they would never fine a shop 

due to a customer’s actions.  This indicates that an area that may have been perceived on 

one side (the tour operators) as a conflict was actually not at all. Once the interviews had 

been conducted this information was shared with operators to alleviate any concerns they 

might have had and encourage them to work more closely with the enforcement officers 

if they wanted to (as at least one operator stated they did). This provides support for the 

suggestion made by Freeman (1984), Jamal & Getz (1995), Bramwell & Sharman (1999) 

and others that communication and collaboration are some of the best approaches to 

resolving misunderstandings and areas of conflict. 

 

Another area of conflict in the current study was that of NGO-2 with local residents. This 

NGO representative was concerned that disturbance of wildlife was being used as an 

excuse by a group of local residents to get rid of kayaking, because they objected to 

kayaks ruining their sea view. He described this group as NIMBY’s (Not In My Back 

Yard), a concept also discussed by Grimble & Wellard (1997). This conflict is not one 

that would be expected to arise in a group that works for the protection of sea otters. It is 

more likely that this conflict is due to this person’s overlapping status between two 

stakeholder groups. Not only is he the director of the NGO, but is also a keen kayaker 

himself and has been involved in the kayaking industry for many years. Stakeholders may 

belong to more than one group, and hold diverse, sometimes contradictory opinions, 

regarding a particular issue (Sautter & Liesen 1999). This can make situations more 

complex because these different roles may generate different perspectives on what 

constitutes appropriate use of a resource (Grimble & Wellard 1997). Understanding this 

can help to unravel this complexity and improve resolution of conflicts. In this case it 

would have been helpful to interview several of the local residents from the area that this 
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stakeholders was concerned about to see if his concern was a valid one and if it could be 

resolved. Unfortunately this was not possible within the scope of this project due to time 

constraints. Overall the results of this study indicated that there were slightly more 

comments made that indicated support or collaboration with other groups than there were 

comments that indicated conflict or distrust. Although there is clearly a need to address 

the conflicts that do exist, the high number of positive comments suggests a good degree 

of understanding regarding each others’ points of view between stakeholders and a 

willingness to collaborate with each other further. 

 

4.6.5 Attitudes toward Management 

Management was one of the main topics of conversation during interviews. 

Overwhelmingly the most support was for increased education, both of tour operators and 

tourists. Previous studies (Sirakaya 1997; Sirakaya & Uysal 1997) have shown that 

increasing education of tour operators can improve compliance with management 

strategies, particularly if these educational programmes appeal to operator’s moral 

obligations and sense of conscience. This is similar to the ‘reasonable person’ model 

discussed by Kaplan (2000).  If information on impacts of disturbance is shared with 

operators it may be possible to encourage them to reduce these impacts by educating 

customers. Therefore education may become a more powerful tool in preventing wildlife 

disturbance.  

 

There were some cautionary notes regarding educational strategies, including suggestions 

that operators might not be interested in providing improved educational programmes if 

they were expensive or took up a lot of time. This suggests that other agencies need to 

take responsibility for designing educational programmes and ensuring that they are 

concise and to the point. This project had led to a better understanding of vessel 

behaviours which can cause wildlife disturbance and this should facilitate development of 

more effective, yet concise, educational programmes. There was also recognition that 

people often don’t listen to educational programmes, don’t read signs and leaflets even if 

they are available and don’t necessarily change their behaviour just because they are told 

to. This view is supported by authors such as Orams (1997b), Wearing & Neil (1999, pg. 
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71-72) and De Young (2000). Instead educational programs “should impel people into 

reconsidering their value base and behaviour” (Wearing & Neil 1999, pg. 71-72) and 

methods for achieving this are discussed in more detail by Orams (1997b), De Young 

(2000) and in Chapter 5. 

 

There was much support for the current research project and for further research into 

wildlife disturbance in the MBNMS. People recognised that there were large gaps in 

existing knowledge regarding sea otter/tourism interactions. They also agreed that a 

combination of biological and social data were required to answer outstanding questions 

such as what the long-term or population level impacts of tourism on sea otters might be. 

This was an area of general consensus with no anti-research comments being made. 

Research conducted by Mills & Clark (2001) suggests that research scientists can play an 

important role in natural resource management. They state that choices regarding 

management of natural resources are often conflict laden and polarized. Science can play 

an important role in resolving these conflicts because it is neutral and can help focus the 

discussion between stakeholders regarding the impacts of ongoing use of the resource and 

what the potential outcomes of different management options are. In the current study 

this was certainly the case. Some conflicts existed between groups, however a 

presentation of the data regarding sea otter disturbance led to improved consensus 

between these groups and an increased desire to improve management. 

 

There was some limited support for improving enforcement or regulatory strategies. Most 

people seemed satisfied with the current legislation, commenting it was a fall-back plan 

for the small group of people who may not respond to educational strategies. It is perhaps 

unsurprising that the majority of pro-regulatory comments came from managers and 

scientists and that very few came from operators. Operators may well have felt threatened 

by the possibility of kayaking being restricted, for example through limiting numbers of 

the areas where kayaks can go. Two stakeholders (MN-1 and SC-1) suggested that should 

sea otter disturbance be proven to have a significant effect on the health and recovery of 

the population then people and kayaks should be disassociated. These types of strategies 

would be likely to impact the kayaking industry and possibly the overall tourism industry 
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in the area. This is not something that is desired by anyone unless absolutely necessary. 

There is much more that could be achieved by education and more research is needed 

into the impacts of disturbance on sea otters before anything like this would be 

appropriate. Several comments were made cautioning against increased regulation. There 

was a feeling that this was a negative approach to take and that people in general would 

respond better to more positive management strategies.  

 

4.6.6 Actions Taken 

The majority of stakeholders, with the exception of those more involved with policy and 

research (FWS and both Scientists) made some comments indicating that their 

organisations had taken positive actions to reduce interactions between wildlife and 

tourism. This included conducting educational programmes, reporting incidents of 

disturbance and working on the development of wildlife watching guidelines. EO-1 did 

not make any specific comments regarding this issue during this particular interview, but 

in other conversations his work investigating the behaviour of tour operators and 

following up serious wildlife crime were discussed. There seemed to be support from the 

majority of stakeholders for reducing wildlife disturbance caused by recreational 

activities and this can only be seen as positive. There were a few comments indicating 

areas where stakeholders had neglected to take action. These included the lack of 

educational information given out by one of the tour operators and the lack of awareness 

and prosecution of harassment cases by the FWS. This helped to identify areas where 

more positive action could be taken in the future. 

 

4.6.7 Workshop Outcomes 

The collaborative process undertaken during the workshop was very successful in raising 

awareness of the sea otter disturbance problem and consequently reaching consensus 

about how to manage this problem (e.g. the wildlife cards). The wildlife cards and posters 

have received very positive feedback. They are currently being used by two kayak outlets 

and by the TeamOCEAN kayaker outreach programme. 
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4.7 Contributions made by Stakeholder Analysis, Management and Collaboration 

The above discussion illustrates that there are many issues in regard to stakeholders that 

may have an underlying impact on the levels of sea otter disturbance witnessed in this 

study. Poor communication between agencies means that the issue is not even recognised 

by the U.S Fish and Wildlife Service (FWS), who are responsible for the protection and 

recovery of this species. Poor communication between National Oceanographic and 

Atmospheric Administration (NOAA) enforcement officers and kayak operators mean 

that operators have been concerned about what will happen to them if the harassment 

laws are enforced. Secondly, there has been reluctance from enforcement officers to 

impose fines, possibly due to the perceived hostility of operators toward this and the need 

to keep operators ‘on side’ to ensure they continue to co-operate in educational efforts. 

However, there was actually quite a lot of support from operators for enforcement. This 

information may be useful to these groups and illustrate to them the importance of 

developing improved communication networks. Various conflicts have been identified 

that could hinder improvement of management and reduction of sea otter disturbance if 

left unresolved. However, an existing understanding of different points of view and 

willingness to work together was also evident. By analysing the opinions and attitudes of 

the various stakeholder groups and using a collaborative process (Jamal & Getz 1995; 

Grimble & Wellard 1997; Bramwell & Sharman 1999; Kernel 2005) many conflicts and 

miscommunications were resolved. General consensus was reached that disturbance of 

sea otters by recreational activities is undesirable. It was agreed that due to the vulnerable 

nature of this species a precautionary approach to management is sensible.  

 

By bringing scientific data from other areas of the current study to the table (chapters 6-

8) during the collaborative process, a better understanding of the scale of the problem and 

the potential impacts it could have on this species was reached. This in turn facilitated 

decision making regarding how to approach the management of this issue (Mills & Clark 

2001).  It was agreed that improving educational materials and programmes was the most 

appropriate way to reduce disturbance to this species. A first attempt was made to do this 

through the collaborative development of a wildlife card and posters with wildlife 

watching guidelines, species information and pictures showing disturbed and undisturbed 
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behaviours. Taking into account the advice of authors such as Orams (2000), Wearing 

and Neil (1999) and Kaplan (2000) these cards gave information regarding the impacts 

that disturbance could have on the behaviour and health of sea otters and advice on how 

to avoid causing disturbance. The aim of this being to give kayakers information that 

would appeal to their conscience and impel them to make a reasonable decision about 

how to act responsibly whilst interacting with wildlife.  These cards have been received 

very positively by all stakeholder groups and are currently in use by two kayak operators 

and the MBNMS’s kayaker outreach programme TeamOCEAN. This is only the first step 

in reducing wildlife disturbance. NOAA are currently in the process of developing 

wildlife watching guidelines for the whole of California as part of their ‘Ocean Etiquette’ 

program and are collaborating with various stakeholders in order to do this. Data 

generated by the current study has contributed to this process and has been used as a 

baseline for the guidelines pertaining to responsibly watching sea otters.  This continued 

collaboration with stakeholders is very positive and it is hoped that the outcomes of the 

ongoing work will contribute to a reduction in sea otter disturbance.  

 

The process of stakeholder analysis, collaboration and management employed by the 

current study has been instrumental in identifying why wildlife disturbance occurs 

despite ongoing management efforts. By resolving miscommunications between 

stakeholders, informing agencies who were not aware of sea otter disturbance (e.g. FWS) 

and identifying areas of conflict and consensus, new suggestions for management were 

made. I would recommend that the sanctuary continue to bear in mind all the different 

stakeholders and utilise collaboration theory throughout the development of management 

strategies. This should ensure that all stakeholders needs continue to met, communication 

channels remain open and that information is adequately disseminated to avoid 

misunderstandings or conflicts. If this is done I feel hopeful that wildlife disturbance in 

the MBNMS can be significantly reduced.  
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Chapter 5: Understanding and Managing Visitors 

 

 5.1 Introduction 

In recent years there has been increasing recognition that management of wildlife tourism 

must include management of stakeholders (Chapter 4) and of tourists themselves (e.g. 

Duffus & Dearden 1990; Davis et al. 1997; Ross & Wall 1999a; Burns & Howard 2003). 

Recent research has shown that understanding interactions between tourists, wildlife and 

existing management is essential if management strategies are to be effective (e.g. Davis 

et al. 1997; Orams 2000; Sorice et al. 2003; Burns & Howard 2003; Kelly et al. 2005; 

Valentine et al. 2004). Therefore the following chapter investigates perceptions and 

attitudes of tourists regarding marine wildlife disturbance and existing management 

strategies.  

 

5.1.1 Kayaking in the Marine Bay National Marine Sanctuary 

This chapter deals specifically with kayakers as an example of marine tourists. Kayaking 

in Monterey has several positive impacts. These include generating revenue for the local 

community and conservation programmes in addition to raising awareness of wildlife and 

environmental concerns. In addition kayaking represents a lower impact means of 

exploring the marine sanctuary (in terms of speed, noise and pollution) than other types 

of vessels. Unfortunately kayaking is a recreational activity which has caused a high level 

of concern among residents, conservation bodies and Monterey Bay National Marine 

Sanctuary (MBNMS) managers due to its perceived potential to cause wildlife 

disturbance. This was highlighted in the sanctuary’s recent Joint Management Plan 

Review (JMPR) discussed in section 3.1.7.1. This concern may well have been justified 

as the level of kayaking activity in Monterey over the past few years appears to have been 

very high (section 3.1.6.5). At the time of the current study there were three permanent 

kayak rental operators in the local area and several other operators and clubs from the 

wider area which organised excursions to Monterey (pers. obs). Statistics summarised in 

section 3.1.6.5 indicate that approximately 15,400-19,200 customers were served per year 

by just one of the three local kayak operators (NOAA 1998 & 2003). A report compiled 

by the sanctuary’s TeamOCEAN kayaker outreach programme (NOAA 2005) provided 
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additional evidence of the high level of kayaking in the Monterey area. This report 

indicated that approximately 700-1,000 rental and private kayakers were approached by 

TeamOCEAN volunteers in Monterey and the nearby town of Moss Landing from May 

to September, 2002-2004. As the TeamOCEAN programme only operated on Friday-

Sunday and not all recreational kayakers were approached, these figures only represent a 

fraction of the number of kayaks that were present each summer.  

 

5.1.2 Aims of the Chapter 

As concerns were raised about kayakers at JMPR meetings and kayaking has been an 

increasingly popular activity in the sanctuary (see section 3.1.6.5) this chapter will focus 

exclusively on people taking part in kayaking activities. The aims of this chapter are 

twofold. Firstly on a local scale it is hoped that the information presented will be of use to 

the MBNMS staff in furthering an understanding of the people who take part in kayaking 

and therefore reducing incidences of wildlife disturbance due to recreational activities in 

Monterey. Secondly this chapter will build upon the work of authors such as Duffus & 

Dearden (1990), Davis et al. (1997), Ross & Wall (1999a), Orams (2000), Sorice et al. 

(2003), Valentine et al. (2004) and Kelly et al. (2004) by illustrating the importance of 

understanding and managing visitor behaviour in the development of wildlife tourism and 

wildlife disturbance management. Before moving on to the specifics of the current study 

the existing literature regarding wildlife tourism, marine tourism and ecotourism, tourist 

types and tourist management will be briefly reviewed to provide an overview of where 

these fields of research currently stand. 
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5.2 Ecotourism, Tourist Types and Tourist Management 

 

5.2.1 Ecotourism 

As discussed in the literature review, tourism and the natural environment can sometimes 

be in conflict with each other. For example where overuse of natural resources, 

development of infrastructure, pollution and increased numbers of people cause damage 

to habitats and wildlife. Alternatively, “the two can work well together in a symbiotic 

manner where each adds to the other” (Page & Dowling 2002). This synergy of tourism 

and environment has been the aim of ecotourism enterprises.  Ecotourism can be 

considered part of the sustainable tourism movement. The Brundtland Commission’s 

(WCED 1987) concept of sustainable development equates development with 

environmental and social responsibility. The aim of sustainable tourism is to “meet the 

needs of present tourists and host regions while protecting and enhancing environmental, 

social and economic values for the future” (Page & Dowling 2002, pg.15). Sustainable 

tourism development should lead to “management of all resources in such a way that it 

can fulfil economic, social and aesthetic needs while maintaining cultural integrity, 

essential ecological processes, biological diversity and life support systems” (Page & 

Dowling 2002). Ecotourism is defined as a form of tourism which incorporates nature-

based activities, is ecologically sustainable, environmentally educative and locally 

beneficial (Page & Dowling pgs. 65-68). Unfortunately, ecotourism has failed to meet 

these goals in a great many locations (e.g. Lindberg et al. 1996; Roe et al. 1997; Ross & 

Wall 1999a; Walpole & Goodwin 2000). The management of ecotourism activities has 

therefore been an area of growing interest in recent years (e.g. Duffus & Dearden 1990; 

Sirakaya 1997; Davis et al. 1997; Higham 1998; Page & Dowling 2002; Burns & 

Howard 2003; Sorice et al. 2003; Kelly et al. 2004; Valentine et al. 2004).  
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5.2.2 The Tourism Life-Cycle  

One problem with overuse of natural resources for tourism or recreation purposes is that 

if people are attracted to an area because of its natural beauty, biological diversity, 

peacefulness or wilderness qualities, then as the number of people increases so too does 

the likelihood of negative impacts and degradation of the natural resources that tourism 

activities may depend upon (Hillery et al. 2001). This subsequently reduces the quality of 

the environment and therefore satisfaction with the tourism experience. This is akin to 

Butler’s (1980) tourism life cycle model. Butler describes a 6-stage model which starts 

with ‘exploration’ by low numbers of visitors, followed by ‘involvement’ as the local 

community provides infrastructure for tourists. This is followed by ‘development’ as 

rapid tourism growth occurs and ‘consolidation’ as growth slows and marketing 

strategies are exploited to maintain the market share and extend the season. Eventually 

‘stagnation’ occurs as peak numbers are reached and economic, environmental and social 

problems occur due to pressure on the locality and lastly, ‘future options’ where decisions 

have to be made about the area once stagnation has occurred.  Butler states that “as the 

attractiveness of the area declines relative to other areas, because of overuse and the 

impacts of visitors, the actual number of visitors may also eventually decline”. This 

should be of concern to tour operators, managers and conservationists alike, as not only 

will operators suffer from reduced income but other more pristine areas will become the 

next in line to become exploited by visitors searching for higher quality, less damaged 

environments.  

 

5.2.3 Marine Protected Areas: Purpose and Management Challenges 

Marine protected areas have been one of the most popular and successful management 

regimes used to protect resources at the same time as facilitating recreational activities 

(Orams 1999). Marine protected areas “seek to manage recreational activity and 

commercial use of the marine resources whilst protecting them from unacceptable 

damage” (Orams 1999). Marine sanctuaries are usually designated as such because there 

is recognition that the area in question is particularly special, biologically diverse and/or 

sensitive (see section 5.2.3). Some authors (e.g. Orams 1999; Page & Dowling 2002) 

have suggested that it is these areas’ fragility and sense of wilderness that is most 
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appealing to visitors and consequently the most environmentally fragile habitats or 

species are often those most visited (Page & Dowling 2002, pg. 177) . This is particularly 

true for coastal areas where there is a wide range of habitats and species, but also high 

levels of urbanisation and human use (Orams 1999).  

 

The desire of people to visit fragile areas and species has meant there is often conflict in 

protected areas over what their function and purpose should be. Wearing & Neil (2000, 

pg. 41) state that this is a conflict over two primary orientations, ‘preservation’ versus 

‘use’. Recreational values are often considered important in these areas, although they 

should be compatible with the ongoing protection of natural values (Davis et al. 1997). 

For example marine protected areas in Australia are expected to “contribute to the 

conservation of biological diversity, but also to a sustainable and enjoyable 

environment” (Davis et al. 1997).  However, this is proving increasingly challenging as 

visitation to parks and protected areas continues to increase and visitors become ever 

more adventurous and nature-orientated in their travel behaviour (Boo 1993, pg. 15). 

Davis et al. (1997) suggest that in areas designated as Marine Parks managers are faced 

with striking a difficult balance between meeting the needs of the park’s many user 

groups, ensuring the financial viability of maintaining the protected area status, and 

concurrently maintaining the quality and biological diversity of the natural resources.  

 

Management of protected areas can be undertaken in a variety of ways, such as 

establishing the carrying capacity of an area and limiting visitor numbers accordingly, 

determining which recreational activities are appropriate and which are not, imposing 

charges and fees on use of sensitive areas to reduce visitation or limiting levels and types 

of access to sensitive areas through zoning. These different management strategies are 

discussed in more detail in section 2.7, (see also reviews in Wallace (1993), pgs. 55-75, 

Boyd & Butler (1996), Wearing & Neil (2000), pgs. 48-51, Page & Dowling (2002), pgs. 

211-231.) 
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Managing natural resources can only go so far though. Although the strategies discussed 

above can be effective to some degree at reducing impacts of tourism on natural 

environments there are many limitations to these management strategies. These include 

lack of enforcement, resistance or lack of compliance from local communities and tour 

operators, and exclusion of local people from traditional resources (e.g. Wearing & Neil 

2000; Kerkvliet & Nowell 2000; Greiner et al. 2000; Lindberg & Halpenny 2001; Harris 

& Jago 2001). It can be very difficult in most cases to manage natural resources such as 

wild animals, as Forestell & Kaufman (1993) say in regard to the management of whale-

watching, “It is probably a misnomer to talk about management of whales. It is not the 

whales that need to be managed but the humans who hang out with them”.  Therefore 

there is growing recognition of the necessity to manage visitor behaviour in protected 

areas. This represents one of the most important challenges faced by managers of parks 

and protected areas as encouraging responsible visitor behaviour is often the key to 

ensuring sustainability of recreational activities (Duffus & Dearden 1990 & 1993; Boo 

1993, pg. 16; Wearing & Neil 2000 pg. 55). Managing people can be as complex as 

managing natural resources, but there is growing consensus that understanding and 

managing visitor behaviour is a crucial element in reducing impacts of tourism activities 

on natural resources and moving tourism and recreation in these areas towards the goals 

of sustainable and ‘eco’ tourism (e.g. Duffus & Deardon 1993; Ross & Wall 1999a; 

Reynolds & Braithwaite 2001).  

 

5.2.4 Visitor Management 

Orams (1995a) discusses the role visitor management plays in managing interactions 

between tourists and the natural environment. He states that management should have 

two goals, firstly to protect the environment from detrimental impacts and secondly to 

provide for and promote enjoyable tourist experiences. Orams argues that in addition to 

this, management should attempt to move tourists from a passive role towards behaviour 

where their activities actually contribute to the health of the environment. Orams suggests 

that accepted social science research methods can be used to gather data on tourist 

satisfaction, enjoyment, learning and attitudes and that this information can be used to 

move existing attitudes and beliefs toward more ecologically sound ones 
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5.2.4.1 Tourist Types 

One way of managing visitor behaviour is to determine if visitors to a destination or 

participants in a recreational activity are made up of different ‘types’ of tourist. There is 

general agreement that tourists are not a homogeneous group (Duffus & Deardon 1990) 

but rather encompass a wide variety of people with differing motivations and attitudes 

who seek a range of experiences and outcomes from their travel experience (Page & 

Dowling 2002). There have been a number of attempts to classify tourists into different 

groups to better understand them and so facilitate planning, marketing and satisfaction 

with tourism products and experiences (e.g. Ryan & Glendon 1998; Hvenegaard & 

Dearden 1998). More recently there has been growing interest in using tourist typologies 

to facilitate management in tourism destinations, particularly in the ecotourism field. 

Hveneggard (2002) discusses the role of identifying distinct groups of tourists in helping 

managers to address different motivations, experiences and impacts of tourist types and 

to understand which types of tourist are more likely to be found at different stages in the 

evolution of tourism areas.  This follows from earlier work by Duffus & Deardon (1990) 

who describe the movement of tourist types from specialists in the early or ‘exploratory’ 

stages of tourism who require little development or infrastructure, to a more generalist 

market that predominates as awareness of a site and accessibility to it grows through 

development of facilities and infrastructure.  

 

More recently, Kerstetter et al. (2004) have taken tourist profiling further than other 

researchers (e.g., Hvenegaard & Deardon 1998; Ryan & Glendon 1998; Hvenegaard 

2002) by using profiling to look at behavioural intentions of tourists. Kerstetter et al.  

identified three clusters of tourists, experience tourists, learning tourists and ecotourists, 

who had different motives for visiting the study site (a wetland in Taiwan) and differed in 

their intended behaviour in the wetland (e.g. accepting the control policy and not 

touching flora and fauna). Identification of these groups allowed managers to develop 

strategies that addressed all the different kinds of tourists visiting the wetland.  For 

example, Kerstetter et al. suggest that experience tourists were more interested in having 

fun and adventure; therefore education must be fun and appeal to their sense of 

adventure, whereas ecotourists were more willing to learn about, and become involved in, 
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conservation of the wetland. Tribe & Snaith (1998) suggest understanding that different 

types of tourist may have different viewpoints can be useful for decision makers because 

they can use this information to predict where potential problems may arise and hence act 

proactively, rather than reactively to address these problems.  

 

5.2.4.2 Satisfaction 

There is also a great deal of literature that deals with visitor satisfaction with tourism 

destinations, products and experiences (e.g. Haber & Lerner 1998; Tribe & Snaith 1998; 

Kozak 2001; Bowen 2001; Akama & Kieti 2003). The aim of these studies has mostly 

been to improve satisfaction and therefore repeat business, to assess the quality of a 

destination and to facilitate better marketing of destinations. However, Davis et al. 

(1997), Orams (2000) and Valentine et al. (2004) have looked at satisfaction specifically 

in the context of tourism experiences based on interactions with wildlife. Information 

such as the relative importance of close encounters with wildlife, comfort on the trip and 

other factors such as seeing a variety of species, beautiful scenery and so forth, can be 

used to educate tour operators about what really matters to their customers and therefore 

allow them to make trade-offs. For example Davis et al. (1997) found that overcrowding 

was an issue which affected satisfaction with swim-with-whale shark (Rhincodon typus) 

programmes and may have led to participants trying to get closer to the whale sharks to 

get a better look. Orams (2000) showed that for whale watchers getting close to whales 

was less important than simply seeing the whales, watching their behaviours and other 

factors such as being comfortable on the boat. These types of information can be used to 

make trade offs, such as increasing satisfaction by reducing overcrowding, or improving 

comfort on the trip, whilst reassuring tour operators that staying further back from 

wildlife will not significantly affect their customers’ satisfaction with their experience.  

 

5.2.4.3 Attitudes toward Management 

Questionnaire based surveys, such as those used to look at tourist types (e.g. Kerstetter et 

al 2004) and satisfaction (e.g. Orams 2000) can also be used to investigate tourist 

attitudes toward different management strategies.  Chapter 4 discussed how collaboration 

with stakeholders during planning and development of management can improve the 
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success of management strategies by encouraging a sense of ownership, fairness and 

appropriateness from the people affected by the management, such as tour operators (e.g. 

Jamal & Getz 1995; Grimble & Wellard 1997;  Bramwell & Sharman 1999; Aas et al. 

2005). Fewer studies (e.g. Jakus & Shaw 1997; Brent-Ritchie 1998; Ditton et al. 2002) 

have considered how tourists themselves wish to be managed. Yet for activities such as 

kayaking where there is often no tour leader or guide present, it is the people renting 

kayaks whose behaviour needs to be managed rather than that of the tour operators. 

Therefore I would argue that ascertaining the attitudes of kayakers or other types of 

tourist toward different management strategies is just as important as involving other 

stakeholders, such as those discussed in Chapter 4.  

 

Once information regarding tourist types, factors contributing to satisfaction and attitudes 

toward management has been collected this can then be used to improve management of 

wildlife tourism and disturbance, for example through improving educational 

programmes. Environmental education has been discussed as one of the most promising 

ways to raise awareness about natural resources and improve the behaviour of visitors to 

these areas (Orams 1995a; Orams 1999, pgs. 75-76; Wearing & Neil 2000 pgs 57-71). 

 

5.2.4.4 Environmental Education 

In simplistic terms you cannot tell wildlife to avoid visitors, you can however, tell visitors 

to avoid wildlife. Advising people about how to behave in natural areas and during their 

interactions with wildlife falls under the remit of environmental education. This may be 

delivered by tour leaders and guides, displayed as signs, leaflets and audio-visual 

displays, or may be incorporated into wildlife watching guidelines and codes of conduct 

(Wearing & Neil 2000, pgs 60-62). Nature and wildlife based tourism experiences, where 

large numbers of people may be in contact with fragile species and habitats, are often 

justified by the argument that these experiences raise people’s awareness about these 

species and habitats. With this subsequently leading to more environmentally responsible 

behaviour and an enhanced conservation ethic or sense of stewardship for the 

environment after the experience (Orams 1997b). As Kimmel (1999) states, “A not-so-

hidden agenda for most of us who teach about the environment is a desire that our 
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students develop an affection for their world, with the hope that such affection will lead 

to careful treatment”.  However, there is recognition that learning in these environments 

does not always take place purely by participation in nature based tourism or recreational 

activities. Learning requires well planned, structured and delivered educational programs 

from well trained guides (Kimmel 1999; Orams 1995a; Orams 1997b; Forestell 1993). 

 

5.2.5 Environmental Psychology 

There is growing recognition that it is not easy to change people’s behaviour while taking 

part in their tourism activity, or afterwards in terms of making them more 

environmentally responsible on a day to day basis (Wearing & Neil 2000; Orams 1997b). 

People are generally mentally biased towards the ‘us, here and now’ and may not think 

about the long term impact their actions may have (Vlek 2000). Educating people 

regarding what constitutes appropriate and responsible wildlife viewing behaviour may 

be construed by tourists as imposing restrictions upon their actions. However, Jackson et 

al. (1996) suggest that giving people more information on using natural areas such as 

national parks empowers people and gives them more freedom, rather than constricting 

them. Montada & Kals (2000) suggest that in relation to encouraging pro-environmental 

behaviour, the crucial question posed is ‘how can people be motivated to accept these 

restrictions?’. It has been suggested that changing people’s behaviours requires a shift in 

attitudes (Orams 1997b; Wearing & Neil 2000). However, there is recognition that 

changing attitudes is not an easy task to accomplish (Orams 199b).  

 

Attitudes and attitude change are among the most extensively researched topics by social 

psychologists and a review of the literature is not within the scope of this work. Petty et 

al. (1997) and Olsen & Zanna (1993) provide comprehensive coverage of this subject. To 

summarise, attitudes are commonly viewed as summary evaluations of objects (e.g. 

oneself, others, issues etc.) along a dimension ranging from positive to negative. The 

utility of the attitude concept rests on the assumption that attitudes influence behaviour 

(Petty et al. 1997) and that if one understands and can change attitudes, behaviour change 

should follow. This has been a hotly contested topic for several decades and there has 

long been recognition that behaviour in any given instance is likely to be the result of 
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multiple determinants, including attitudes (Albrecht & Carpenter 1976). In the last 

decade there has been more focus on how pro-environmental behaviours are determined, 

particularly in regard to values, personal norms and environmental attitudes (Widegren 

1998; Schultz & Zelezny 1999; Coral-Verdugo & Armendariz 2000). Understanding 

tourist environmental attitudes and values can be useful in the development of 

management strategies, for example through the creation of better educational programs. 

Kaplan (2000) suggests that people often resist doing what they are told to do and may 

even attempt to undermine the effort. This is known as “reactance” (DeYoung 2000). 

Kaplan (2000) suggests that rather than just telling people what to do educational 

programs should appeal to people as a ‘reasonable person’, i.e. they should encourage 

people to understand the issues and explore possible solutions for themselves. Appealing 

to people as a reasonable person or to their sense of morality, requires understanding 

people’s motivations and attitudes. Environmental attitudes can be investigated using the 

degree to which people agree or disagree with a number of attitude statements. 

Standardised sets of attitude statements, for example the ‘New Environmental Paradigm’ 

have been used in a number of studies (e.g. Widegren 1998; Coral-Verdugo & 

Armendariz 2000). 

 

Social research can also be used to ascertain how aware tourists are of their own impact 

on an area. This again relates back to the ‘reasonable person’ model (Kaplan 2000). If 

most people are intrinsically reasonable (Kaplan 2000) and the people taking part in 

tourism or recreational activities can be shown to be relatively pro-environmental, then 

making people aware of their potential impact on the environment may be one way to 

improve responsible behaviour. This approach has been successful in improving 

compliance with ecotourism guidelines in tour operators (Sirakaya 1997), so it seems 

possible that it may also work for tourists themselves. In the current study I was therefore 

interested in ascertaining whether kayakers were aware that their activities could have a 

negative impact on the environment they were visiting. Other studies such as Hillery et 

al. (2001), have shown that tourists are often not very aware of their own impact on the 

environment. When asked what their potential impact may be they tend to have more 

awareness of direct impacts such as litter, pollution and crowding, than they do of more 
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subtle impacts such as disturbance, erosion and general wear and tear on the environment 

(Hillery et al. 2001). Carrying out research to identify how aware tourists are of their own 

impact can therefore be useful in the development of educational programs. These can be 

used to raise awareness of subtle impacts that tourism can have, such as environmental 

degradation and wildlife disturbance and therefore encourage more responsible 

behaviour. 

5.3 Research Objectives 

 

This chapter investigates and discusses several characteristics of visitors who took part in 

kayaking in the study area. These characteristics include tourist types, perceptions of 

tourism impact, factors contributing to satisfaction and attitudes toward existing and 

future management of wildlife tourism activities. Data was also collected on the format 

and content of educational information, specifically on responsible wildlife viewing, 

received by kayakers. Environmental education is an example of an existing management 

strategy for reducing wildlife disturbance in the Monterey Bay National Marine 

Sanctuary (MBNMS) and its success is discussed in the light of the data collected.  To 

date there has been no research carried out to as to how effective these management 

strategies are and whether kayakers feel they know how to behave responsibly in the 

sanctuary so as to avoid disturbing wildlife.   
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5.4 Methods 

 

A pilot survey of kayakers was conducted between June-September 2002 at two kayak 

rental and tour outlets in Monterey and Moss Landing (both towns in the Monterey Bay 

National Marine Sanctuary (MBNMS)). The first part of the pilot consisted of informal 

conversations with kayakers to ascertain the general issues that arose in regard to 

human/wildlife interactions while kayaking, and the way in which these were being 

managed. The next stage was a draft questionnaire which gathered information on 

kayaker demographics, motives for visiting, satisfaction and views on the appropriateness 

of different kinds of management. These processes were described in detail in section 

3.4.4.6. Information gathered during the pilot survey was used to develop the final 

questionnaire which also included a 26 item attitude statement section. Questionnaires 

were administered to kayakers between June and September in 2003. The questionnaire 

was in the format of a self reply questionnaire booklet (Appendix 3) and was given to 

kayakers after they returned from their trip. Questionnaires were distributed by 

researchers located at a booth set up on the kayak shops’ forecourt.  

 

Questionnaires used a combination of open questions (e.g. what is your main reason for 

living in or visiting this area?) and closed questions (e.g. are you a resident or visitor?). 

Some questions required respondents to indicate which out of a range of provided 

alternatives was their favoured alternative, for example those dealing with groups or 

agencies responsible for management and different types of management strategy. Other 

questions required answers to be given on a Likert 5-point scale with 1 being high, e.g. 

strongly agree or very important and 5 being low e.g. strongly disagree or completely 

unimportant. These types of questions were used to investigate factors contributing to 

satisfaction and response to attitude statements. The questionnaire design included a 

number of features similar to those used by previous researchers to examine satisfaction 

and enjoyment (e.g. Davis et al. 1997, Orams 2000), motives for visiting (to classify 

tourists types) (Hvenegaard 2002) and attitudes towards the environment (Coral-Verdugo 

& Armendariz 2000). The attitude statements were similar in structure to those used by 

Holden (2003) in investigating trekkers’ attitudes to Annapurna, in Nepal. A total of 210 

questionnaires were completed between May-September 2003. 
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5.4.1 Statistical Analysis 

Section 3.5 provided details of most of the statistical analyses used in this and other 

chapters. In addition to the descriptive and non-parametric statistics described in section 

3.5, I also carried out two further sets of analyses in this chapter. The first was a factor 

analysis carried out on each of the 26 attitude statements and 14 satisfaction items. 

Following Ryan & Glendon (1998), Hvenegaard & Dearden (1998) and Kerstetter (2004) 

the aim of this was to investigate if there were a number of distinct factors within these 

items which represented different sets of attitudes. The aim of this was to then conduct a 

cluster analysis to identify distinct groups of respondents based on their response to the 

various factors. Unfortunately this analysis did not work because although several factors 

were described, there was not enough variability in responses to identify distinct clusters. 

As this analysis was not successful a second multivariate analysis was conducted.  

 

The second multivariate analysis consisted of an ordered probit regression. This type of 

analysis has not been used much in the tourism literature but has been widely used in 

economics (e.g. Greene 1997, Wooldridge 2002, Train 2003, Cameron & Trivedi 2005).  

The different levels of awareness of tourists in relation to the tourism impacts are 

measured according to a 1-5 Likert scale, which it is an ordered response. If the responses 

are denoted by y , such that y  can take on the values  1,2,3,4,5  depending on the level 

of awareness of the tourism impact on the environment. This level of awareness can be 

modelled using a set of variables that define each individual’s preferences and 

characteristics, such that: y e xβ , where e  represents a vector of the unobserved 

characteristics of the individual, which it is assumed to be normally distributed. The 

purpose of the econometric analysis is to estimate β . A particular difference of ordered 

models with respect to better known models such as probit or logit is that there is a need 

for specifying cut points that define each of the intervals of the Likert scale.  
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Let 1 2 3 4       be unknown cut points, and define: 
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The parameters   and   can then be estimated by maximum likelihood. These results 

are shown in Table 5.19. They show how the relevance of the different satisfaction 

preferences of the individuals and their demographic characteristics affect the different 

tourists’ impact awareness. For further explanation of the ordered probit, see Wooldridge 

(2002, pp: 504-509), Train (2003, pp: 163-169), Greene (1997, pp: 926-931) or Cameron 

and Trivedi (2005, pp: 519-521). 
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5.5 Results 

 

5.5.1 Demographics 

Of 207 respondents who answered the gender and age questions, 51.2% (N=106) were 

male and 48.7% (N=101) were female. Only 2.9% (N=6) respondents were under 18, 

although this was probably due to the fact that only older children were asked to 

complete the questionnaire as it was relatively long and complex. The largest age groups 

were 19-33 years (36.7%, N=75) and 35-48 years (36.2%, N=75). Of the remainder, 

23.7% (N=49) were aged 49-64 and only 0.5% (N=1) were over 65 years old. The 

majority of respondents resided in the USA (89.3%, N=133), with only 10.7% (N=16) 

residing overseas. Although only an English language questionnaire was available there 

were no instances of someone refusing to complete a questionnaire on language grounds, 

so these numbers are likely to be a fairly accurate reflection of the breakdown of 

domestic and international visitors to the area. Of 210 questionnaires completed, 72.2% 

(N=152) were by visitors to the Monterey area, meaning that they lived more than 50 

miles from Monterey. The remaining 27.8% (N=58) were by residents. The majority of 

kayakers were well-educated with 72.9% (N=151) having a university or graduate 

degree. Respondents were also relatively affluent with 56.6% (N=111) earning over 

$80,000 per year.  

 

5.5.2 Motivation 

The frequency and percentage of respondents in each category can be seen in Table 5.1. 

For residents from the 10 categories of motivation response classified (Table 5.1), the 

main reasons given for choosing to live in the Monterey area were job or education 

related (e.g. school, college and university). Other categories rated as important were the 

natural area, born and raised in Monterey and the climate. For visitors a different pattern 

of responses was seen. The majority of visitors stated that they visited the area either for 

a vacation, recreational purposes or to kayak. Other important categories were the natural 

area and visiting friends and family. In both the resident and visitor groups there were six 

respondents that did not fit into any of the 10 categories.  
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Table 5.1: Responses Given by Residents and Tourists When Asked their Main Reason 

for Living in or Visiting the Monterey Area, Classified into 10 Categories 

 

Category Number of 

Residents 

Residents 

% 

Number of 

Visitors 

 

Visitors 

% 

Weather 7 12.1 0 0 

Activities 4 6.9 13 8.9 

Natural area 8 13.8 14 9.6 

Wildlife 0 0.0 8 5.5 

Work & School 20 34.5 5 3.4 

Born/Raised 8 13.8 0 0 

Vacation/Recreation 0 0.0 43 29.5 

Kayaking 0 0.0 39 26.7 

Friends and Family 4 6.9 18 12.3 

Other 6 10.3 6 4.1 

Total 57 100.0 146 100.0 

 

A chi-square test was carried out to determine if there was any difference, based on the 

number of questionnaires, in the number of residents versus visitors taking part in 

kayaking. Table 5.2 presents the observed versus expected number of residents and 

visitors responding to the questionnaire. The result of the chi-square (χ2=42.08, df=1, 

p<0.001) indicated that there was a significant difference in the number of residents 

versus visitors. Table 5.2 indicates that many more visitors than would be expected took 

part in kayaking compared to the number of residents. 

 

Table 5.2: Observed versus Expected Numbers of Residents and Visitors Taking Part in 

Kayaking 

 

 Residents Visitors 

Number observed 58 146 

Number expected 101.5 101.5 

 

5.5.3 Types of Respondent 

Following a method suggested by Hvenegaard (2002) for classifying tourists, responses 

given to the motivation question were used to subdivide visitors into four types of tourist. 

Questionnaire respondents who indicated holiday, day trip, recreation or visiting friends 

and family as their main reason for visiting were classified as ‘general tourists’. Those 

indicating that kayaking or another sport or recreational activity was their main reason for 

visiting were classified as ‘activity tourists’ If wildlife or the natural area was their main 
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reason, respondents were classified as ‘ecotourists’. This does not necessarily mean that 

they considered themselves ecotourists or that they conformed to all the defining 

principles of ecotourism, only that they were motivated by nature and/or wildlife and as 

such were defined as ecotourists due to their motivations. Lastly if they fell into none of 

these categories, for example they were visiting for work reasons or did not give a reason, 

they were classified as ‘other tourists’.  Table 5.3 summarises the number and percentage 

of respondents that were classified into each category. The category of ‘other tourists’ 

was not further analysed because I was more interested in looking at respondents who 

were visiting for recreational rather than work reasons and this category also included 

several questionnaires for which no motivation for visiting was provided.  Residents were 

not further subdivided into categories and will continue to be referred to as ‘residents’.  

 

Table 5.3: Number and Percentage of Questionnaire Respondents (Visitors) Assigned 

to each Tourist Type Category 

 
Tourist Type N % 

General Tourist 61 41.07 

Activity Tourist 52 35.61 

Eco-Tourist 22 15.06 

Other Tourist 11 7.53 

Total 146 100 

 

A chi-square test indicated that there was a significant difference between the numbers of 

questionnaire respondents falling into each category of tourist type (χ2= 42.60, df=3, 

p<0.001). Table 5.4 presents the observed versus expected values for each tourist type 

category. This data suggests that the majority of people taking part in kayaking were 

motivated to visit the Monterey area for general holiday, visiting & recreational purposes 

(general tourists) or specifically to kayak and take part in other local sporting or 

recreational activities (activity tourists). People motivated specifically by wildlife and the 

natural area (ecotourists) made up a smaller proportion of the total number of kayakers 

than these other two categories and other tourists were the smallest category. 
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Table 5.4: Observed vs. Expected Numbers of Respondents Classified into each Tourist 

Type Category  

 
 General Tourist Activity Tourist Ecotourist Other Tourist 

Observed 61 52 22 11 

Expected 36.5 36.5 36.5 36.5 

 

5.5.4 Awareness of Impacts 

This question related to what people thought the main results of wildlife tourism were. It 

was deliberately vague because the aim of the question was to ascertain whether kayakers 

were aware of the potentially negative impacts tourism and recreational activities can 

have on wildlife and habitats. Any other wordings such as “what are the main impacts of 

wildlife tourism” or “what does wildlife tourism contribute to the area” were deemed to 

be too leading in one direction or another. Responses to this question were reduced to 

three categories of  ‘awareness’. (1) Positive impacts identified, (2) negative impacts 

identified or (3) both positive and negative impacts identified. A significant difference 

was seen between the three categories of awareness (χ2= 81.34, df=3, p<0.001). Table 5.5 

presents the observed versus expected number of respondents classified into each 

awareness category. More respondents than expected listed positive results of wildlife 

tourism compared to those who listed negative or both positive and negative results.  

 

Table 5.5: Observed vs. Expected Number of Respondents Classified into each 

‘Awareness’ Category (N=172). 

 

 Positive Negative Positive & Negative 

Observed 113 27 32 

Expected 57.3 57.3 57.3 

 

When responses to this question were considered for the categories of residents, general 

tourists, activity tourists and ecotourists, there was no significant difference in answers 

given between groups (χ2=2.00, df=3, p>0.05) or between residents and all tourist types 

combined (χ2=0.76, df=2, p>0.05). 
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5.5.5 Management of Tourism & Wildlife Interactions 

 

5.5.5.1 Responsibility for Management  

There were 191 respondents who answered the question relating to which agencies or 

groups of people were most responsible for the management of wildlife and tourism 

interactions. Chi-square analysis (χ2=116.05, df=4, p<0.001) indicated a significant 

difference in the numbers of respondents identifying different groups as most responsible. 

Table 5.6 presents the observed versus expected number of respondents identifying each 

group or agency as most responsible. This table indicates that more respondents than 

expected identified state and federal or local agencies as most responsible for 

management, compared to respondents identifying the public, tour operators or volunteer 

naturalists. 

 

Table 5.6: Observed vs. Expected Numbers of Respondents Identifying each Agency or 

Group or People as Most Responsible for Management of Wildlife & Tourism 

Interactions 

 

 

State&Federal 

Agencies 

Local 

Agencies The Public 

Tour 

Operators 

Volunteer 

Naturalists 

Observed 90 53 16 10 11 

Expected 36 36 36 36 36 

 

A chi-square test was carried out to look for differences between residents, general 

tourists, activity tourists and ecotourists in responses given regarding which agency or 

group of people were most responsible for management of wildlife and tourism 

interactions. No difference was found between tourist types (χ2=3.88, df=3, p>0.05). 

There was also no difference in responses given between residents and all tourist groups 

combined (χ2=0.6, df=1, p>0.05). 

 

5.5.5.2 Types of Management  

181 respondents gave an answer to the question regarding which was the most 

appropriate method for managing interactions between wildlife and tourism activities. 

There was a significant difference between the number of responses given to each 

management strategy (χ2=53.13, df = 8, p<0.001). Table 5.7 presents the observed versus 
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expected numbers of respondents who favoured each of the management strategy 

categories. These figures indicate that more respondents than expected favoured 

educational strategies such as increased numbers of educational signs, more volunteer 

naturalists on the shore and water and more education from tour operators, compared to 

those who favoured regulatory or legislative measures such as fines, accreditation 

schemes and stricter licenses. The only education measure that received fewer responses 

in favour of it than would have been expected was ‘education in schools’, whereas the 

only regulatory measure that received more responses in favour of it than would have 

been expected was ‘more enforcement officers’. 

 

Table 5.7: Observed vs. Expected Numbers of Respondents Favouring each Type of 

Management Strategy 

 

 Signs 

Education by 

Operators 

More 

Naturalists 

Education 

in Schools 

Enforcement 

Officers Fines Accredit. 

Stricter 

Licenses 

Observed 49 33 26 18 21 17 9 8 

Expected 22.63 22.63 22.63 22.63 22.63 22.63 22.63 22.63 

 

When signs, education by tour operators, naturalists and education in schools are 

combined into a category called ‘Education’ and enforcement officers, fines, 

accreditation and stricter licenses are combined into a category called ‘Regulation’, 

69.6% (N=126) of respondents favoured educational strategies and 30.4% (N=55) 

favoured regulatory strategies as the most appropriate way to manage wildlife tourism. 

 

There was no significant difference between residents, general tourists, activity tourists 

and ecotourists in the responses given to this question (χ2=3.80, df=3, p>0.05).  There 

was also no difference between responses given between residents and all tourist 

categories combined (χ2=0.64, df=1, p>0.05). 

 

5.5.6 Satisfaction  

In response to the questions regarding the importance of different factors in contributing 

to satisfaction, it was clear that all 14 factors (see Table 5.8) were considered at least 

‘quite important’ to satisfaction as none scored three or below. Being in the natural 

world, responsible approach to wildlife from tour operator, seeing wildlife, and fun and 
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relaxation gained the highest scores. The scores in Table 5.8 indicate that getting close to 

wildlife was less important than seeing wildlife or observing wildlife behaviour. 

However, when the number of ‘important’ and ‘very important’ responses to this 

question are counted, 75% of  kayakers still indicated that getting close to wildlife was 

important or very important in contributing to their satisfaction with their trip. Overall 

factors that were of lesser importance to satisfaction with the kayaking trip were price, 

presence of a naturalist and comfort on the trip. 

 

Table 5.8: Mean Likert Scores for the Contribution of Different Factors to Satisfaction 

with Kayaking Trip (1=high importance, 5= low importance) 

 

Factors Contributing to Satisfaction Mean±SE (N=95) 

Seeing Wildlife 1.24±0.04 

Getting Close to Wildlife 1.91±0.07 

Seeing Wildlife Behaviours 1.54±0.05 

Seeing Sea Otters 1.72±0.06 

Presence of a Naturalist during Trip 2.70±0.09 

Quality of Information from Naturalist 2.24±0.10 

Responsible Approach to Wildlife by Operator 1.92±0.10 

Fun 1.35±0.05 

Being in the Natural World 1.23±0.04 

Being with Friends and Family 1.60±0.07 

Comfort on the Trip 2.39±0.07 

Price of the Trip 2.48±0.07 

Safety on the Trip 1.80±0.07 

Weather on the Trip 2.15±0.07 

 

One way analysis of variance (Kruskal Wallis) indicated that there were very few 

differences between the answers given by residents versus tourists. The only two factors 

for which there was a significant difference between these categories were ‘fun & 

relaxation on the trip’ and ‘safety on the trip’ (Table 5.9), with residents having scores 

closer to one on both of these. This suggests that residents felt these factors were more 

important than did visitors.  

Table 5.9: Differences between Residents and Tourists in Mean Satisfaction Scores 

 

 

Residents±SE 

(N=49) 

Tourists±SE 

(N=129) KW df Signif. 

Fun on the Trip 1.15±0.06 1.42±0.06 8.19 1 p<0.01 

Safety on the Trip 1.58±0.10 1.89±0.08 4.19 1 p<0.05 
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There were however, several more differences between the categories of tourist. All three 

categories had similar mean scores for ‘being in the natural world’ and ‘seeing wildlife’. 

Ecotourists had mean scores closer to one for ‘getting close to wildlife’, ‘seeing wildlife 

behaviours’ and ‘seeing sea otters’ indicating that these factors were more important to 

ecotourists than they were to the other two categories. Two other factors were close to 

being significantly different between tourist groups (p<0.10). These were ‘presence of a 

naturalist during the trip’ and ‘fun & relaxation’. For both of these factors ecotourists also 

had scores closer to one than the other two categories of tourist. 

 

 Table 5.10: Differences in Mean Likert Scores of Variables Contributing to 

Satisfaction between General, Activity and Eco Tourists 

 

 General±SE (N=30) Activity±SE (N=18) Eco±SE (N=11) KW df Signif. 

Being in the Natural World 1.29±0.08 1.23±0.08 1.14±0.10 1.76 2 NS 

Seeing Wildlife 1.30±0.09 1.22±0.08 1.23±0.11 0.52 2 NS 

Getting Close to Wildlife 1.93±0.13 2.12±0.16 1.33±0.14 9.47 2 p<0.01 

Seeing Wildlife Behaviours 1.71±0.12 1.53±0.09 1.25±0.14 5.96 2 p<0.05 

Seeing Sea Otters 1.81±0.12 1.80±0.11 1.33±0.13 5.81 2 p<0.05 

Presence of a Naturalist during Trip 2.91±0.15 2.55±0.20 2.28±0.24 5.05 2 p<0.10 

Information from the Naturalist 2.52±0.19 2.13±0.20 2.00±0.28 3.15 2 NS 

Responsible Approach by Operator 2.06±0.21 2.12±0.24 1.69±0.24 1.01 2 NS 

Fun 1.53±0.10 1.42±0.10 1.19±0.11 4.81 2 p<0.10 

Being with Friends and Family 1.66±0.13 1.69±0.15 1.65±0.22 0.15 2 NS 

Comfort on the Trip 2.49±0.14 2.41±0.13 2.44±0.23 0.15 2 NS 

Price of the Trip 2.55±0.13 2.38±0.14 2.59±0.19 2.46 2 NS 

Safety on the Trip 2.02±0.13 1.83±0.13 1.82±0.23 1.18 2 NS 

Weather on the Trip 2.29±0.11 2.13±0.13 2.00±0.21 1.63 2 NS 

 

5.5.7 Enjoyment 

 

5.5.7.1 Most Enjoyable Across Tourist Types 

There was a significant difference (χ2=67.07, df=3, p<0.001) seen in the number of open-

ended responses given to ‘What was the most enjoyable aspect of your kayaking trip?’ 

between categories of response. Of the 150 respondents who answered this question, a 

much larger number (N=76) than would be expected (N=37.5) stated that some aspect of 

viewing wildlife was the most enjoyable aspect of their trip. The most common response 

was “seeing wildlife”. Others included; “lots of wildlife”, “variety of wildlife”, “getting 
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close to seals and otters”, “being on the water with seals, sealions and otters”, “seeing 

wildlife in natural setting”, “sea otters playing”, “watching pelicans hunt”, “cormorants 

rule!” or simply “animals”. Of the 76 respondents commenting on wildlife, 10 (13.2%) 

specifically stated that closeness of, or getting close to, wildlife was the most enjoyable 

aspect of their trip. The next largest category of responses (N=41) were those that 

commented on simply being in the natural environment or appreciating the scenery. For 

example “being on the water”, “being in natural setting”, “rocks, waves, birds”, “seeing a 

gorgeous place from a new point of view”, “fresh air” and “kelp forest”. The kayaking 

activity itself was stated as the most enjoyable aspect of the overall trip by 19 

respondents whilst the remainder of respondents (N=14) fell into the ‘other’ category for 

most enjoyable aspect with answers such as relaxation, exercise, peacefulness or 

quietness, educational, being with friends and family and good weather. 

 

5.5.7.2 Differences in Factors Affecting Enjoyment between Tourist Types 

When responses regarding most enjoyable aspect of kayaking were compared between 

tourist types (including residents) there was a significant difference between the types of 

responses given (χ2=25.08, df=6, p<0.001). The observed and expected numbers of 

responses in each enjoyment category are presented in Table 5.11. More residents than 

would be expected said that kayaking and the natural area or scenery were the most 

enjoyable aspects of their trip, whereas less than expected said that wildlife was. This 

pattern was different for general tourists for whom wildlife was more often the most 

enjoyable aspect, whereas less people than expected said that the natural area or kayaking 

were the most enjoyable aspect. Activity tourists whose main reason for visiting the area 

was kayaking, had less responses indicating that kayaking was the most enjoyable aspect 

of their trip than would be expected, and more responses indicating that the natural area 

was most enjoyable. Ecotourists also indicated most frequently that wildlife was the most 

enjoyable aspect of their trip, but this was no more than the number that would be 

expected based on the total number of responses in each category. Responses in the 

‘other’ enjoyment category could not be included in this analysis due to the small sample 

size and therefore expected values being too low for chi-square analysis. 
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Table 5.11: Observed and Expected Responses of ‘Most Enjoyable’ Aspect of Kayaking 

Trip for Residents and Different Tourist Types  

 

 Residents 

General 

Tourists 

Activity 

Tourists Ecotourists Total 

Wildlife 8 29 20 10 67 

 (18.52) (20.15) (19.61) (8.72)  

Natural Area 15 5 13 4 37 

 (10.23) (11.13) (10.83) (4.81)  

Kayaking 11 3 3 2 19 

 (5.25) (5.72) (5.56) (2.47)  

      

Total 34 37 36 16 123.00 

 

5.5.7.3 Least Enjoyable Across Tourist Types 

Of the 138 respondents who made a comment regarding the least enjoyable aspect of 

their kayaking trip, the largest percentage of kayakers (35.5%, N=49) said ‘nothing’. The 

majority of complaints that were made had to do with kayaking, included comments such 

as “all that dang paddling”, “hard work”, “strenuous”, “blisters from paddling”, and 

“rowing back”. Several people mentioned “carrying the kayak”, “dragging kayak up 

beach” and “limited area to kayak in”. Other comments included “rigmarole of renting a 

kayak” and “long kayak orientation”. The weather (lack of sun, being too hot or too cold) 

also generated quite a lot of complaints as did other water users, for example “large boats 

in harbour”, “boats speeding by”, “too many people kayaking”, “too crowded” and “boat 

traffic”. Several people mentioned impacts on the wildlife or environment including 

comments such as “seeing people harassing wildlife”, “thinking about threats to 

wildlife”, “not enough information about wildlife”, “people who don’t respect the 

environment”, “garbage in the water” and “pollution”. A few people mentioned other 

natural factors, the most common being “smell of sealions” and another being “too many 

flies”. Lastly there were a few comments that did not fit into any of the other categories, 

including comments such as “paying”, "too many politics” and “being out of shape”.  

 

Table 5.12 presents the observed versus expected numbers of people in each ‘least 

enjoyable’ category. These figures indicate a significant difference in the number of 

responses between categories (χ2=34.34, df =4, p<0.001). More people than expected 

were dissatisfied with some aspect of kayaking, compared to the number of people 
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complaining about other factors. There was no difference between the observed and 

expected values for complaints regarding the weather, and fewer people than would be 

expected complained about the number of other boats, expressed concerns regarding 

wildlife or complained about the smell of sealions or about  flies.  

 

Table 5.12: Observed vs Expected Numbers of Responses to ‘Least Enjoyable’ Aspect 

of Kayaking Trip 

 
 

Kayaking Weather 

Other Water 

Users 

Wildlife 

Orientated 

Other Natural 

Factors 

Observed 37 15 12 11 7 

Expected 16.4 16.4 16.4 16.4 16.4 

 

There was no difference between residents and different tourist types in the type of 

complaints made (χ2=13.83, df=10, p<0.05). Suggested improvements fell into seven 

categories. Most respondents did not make any comments regarding improvements.  Of 

those who did suggest improvements 20.3% (N=28) made comments regarding the 

kayaking experience itself. The most common comment was “have someone to carry my 

kayak for me” Other common ones were “extend area for kayaking”, “have an area for 

lunch/toilet breaks along coast” and “rudder on kayak”. Others included “longer trips”, 

“shorter paddles for kids”, “cheaper price”, “less paddling”, and “easier access to 

kayaks”. The next largest category were those kayakers who made positive comments 

instead of suggested improvements (8.7%, N=12). These included: “it was perfect” and 

“it was great”. Quite a few people (8.7%, N=12) suggested improvements such as “limit 

numbers of people”, “have quota on number of kayaks per day”, “reduce numbers of 

boats”, “slow down power boats close to shore”, “less coastal development”, “close 

Cannery Row” and “better pilots on tour boats”. A few people asked for more education 

or enforcement to prevent wildlife disturbance (5.1%, N=7) and a few asked for better 

weather (4.3%, N=6). There were several suggestions that did not fit easily into the other 

categories (8.0%, N=11). These included “cute tour guide”, “gain more experience”, 

“come more often” and “not repeating rules over and over”.  

 

 

 



 190 

5.5.8 Information 

The vast majority of respondents (90%, N=188) indicated that they had received 

information in one form or another regarding how to interact with wildlife while taking 

part in marine recreational activities in the Monterey Bay National Marine Sanctuary 

(MBNMS). Of these 75% (N=150) indicated they had received information from the 

kayak operators. Other formats of information received outside of the kayak operators 

included leaflets (20.6% N=41), signs at beaches and harbours (31.8%, N=63), volunteer 

naturalists on the shore or from TeamOCEAN (33.8%, N=67) and the media (10.6%, 

N=21). 

 

When asked to indicate the content of the information 84.6% (N=121) had received 

information about the 50m recommended approach distances to wildlife, 76.9% (N=110) 

about how to behave responsible around wildlife, 60.8% (N=87) about the consequences 

to themselves of disturbing wildlife, 53.8% (N=77) about the impacts of disturbance on 

wildlife, 51.7% (N=74) about the Marine Mammal Protection Act (MMPA), 39.2% 

(N=56) about the MBNMS guidelines, 35.7% about the biology of marine mammals and 

32.9% (N=47) about the Endangered Species Act (ESA).  

 

When asked if this information could be improved, 78 respondents, (89.7%) indicated 

that they would like more information or more detailed information, particularly with 

regard to how people can impact the environment. Suggestions for additional information 

included “more discussion of tourism impact”, “information regarding impact of 

disturbance on the ecosystem”,  “explain how animals are affected by people”, “damage 

needs to emphasised” and ”emphasis on keeping safe distance”. Others included (or were 

similar to) “more education in schools and the media”, “multi-media kiosks on the 

wharf”,  “a video would be more consistent”, “more accessible to first timers”, “photos 

and tips on how to help”, “more naturalists out on the water”, “philosophy of the 

MBNMS” and “better public dissemination”. 

 

There was also a section of the questionnaire that dealt specifically with awareness of 

otters and the problems this species faces. The vast majority of kayakers had seen sea 
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otters at some point in their lives (90%, N=189), with only 10% (N=21) never having 

seen sea otters. Of the 119 respondents who answered the question regarding problems 

faced by otters, the majority of answers given fell into three categories. (1) 

Environmental problems, such as pollution, litter, fisheries interactions, (2) tourism and 

(3) hunting, although it was unclear whether they meant hunting in historical terms or in 

the present time. There was a significant difference in the number of responses given in 

each category (χ2=26.68, df=3, p<0.001). Table 5.13 presents the observed versus 

expected numbers of responses falling into each category. These figures indicate that 

more people than expected felt that environmental issues were the main problems facing 

sea otters compared to those who were concerned or aware of tourism or hunting related 

problems.  

 

Table 5.13 Observed vs Expected Numbers of Respondents Aware of Different Threats 

to Sea Otters 

 

 Environmental Tourism Hunting 

Observed 61 37 16 

Expected 38 38 38 

 

When residents, general, activity and eco tourists were compared there was a significant 

difference in the answers given between groups (χ2=10.17, df=3, p<0.05). Table 5.14 

summarises the observed versus expected values for each group. In particular, the major 

difference seen was that less residents than predicted listed environmental issues as a 

problem for sea otters, and more than expected listed tourism, whereas more activity 

tourists and ecotourists listed environmental problems and less listed tourism. General 

tourists did not differ from the expected values. This is interesting because it suggests 

that activity and ecotourists were either less concerned or less aware than were residents, 

regarding the impacts tourism could have on sea otters. 
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Table 5.14 Observed vs Expected Numbers of Responses Given Regarding Different 

Threats to Sea Otters between Residents and Tourist Types 

 
Threats to 

Sea Otters Residents 

General 

Tourists 

Activity 

Tourists Ecotourists Total 

Environmental 12 17 16 11 56 

 (17.43) (17.96) (13.21) (7.40)  

Hunting 6 7 3 0 16 

 (4.98) (5.13) (3.77) (2.11)  

Tourism 15 10 6 3 34 

 (10.58) (10.91) (8.02) (4.49)  

Total 33 34 25 14 106 

 

When asked how the problems facing sea otters should be addressed, 92 respondents had 

suggestions. There was a significant difference between categories of improvement  

(χ2=6.53, df=2, p<0.05). Table 5.15 suggests that more respondents than expected 

indicated that increased legislation or regulations would be the appropriate strategy to 

address threats facing sea otters compared to those who favoured educational strategies or 

further research. 

 

Table 5.15: Observed vs. Expected Numbers of Respondents Supporting Different 

Management Strategies for Addressing Threats to Sea Otters 

 

 Education Regulation Research 

Observed 28 37 18 

Expected 27.67 27.67 27.67 

  

There was a significant difference in the answers given in this category between 

residents, general, activity and eco tourists (χ2=8.72, df=3, p<0.05). Table 5.16 indicates 

that residents and ecotourists were more likely to favour education whereas general and 

activity tourists were more likely to support regulation. 
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Table 5.16: Observed vs. Expected Numbers of Residents and Different Tourist Types  

Supporting Different Management Strategies for Addressing Threats to Sea Otters 

 

Management Residents General Activities Eco Total 

Education 10 7 4 5 26 

 (7.24) (9.54) (6.58) (2.63)  

Regulation 9 15 12 1 37 

 (10.30) (13.58) (9.37) (3.75)  

Research 3 7 4 2 16 

 (4.46) (5.87) (4.05) (1.62)  

Total 22 29 20 8 79 

 

5.5.9 Attitudes  

The last section of the questionnaire consisted of 26 attitude statements. The mean scores 

for each statement are presented in Table 5.17. In this table scores are ranked from lowest 

to highest mean score. In the questionnaire these questions were mixed up randomly. The 

first seven items have mean scores between 1.43 and 1.9, indicating a strong degree of 

agreement with the statement in question. The highest mean scores were those associated 

with the pro-environment/nature statements (items 1-3), indicating that there was a high 

degree of pro-environmental attitudes amongst kayakers. The statement with the next 

strongest level of agreement (item 4) was that education was the most appropriate way to 

manage people’s behaviour while taking part in recreational activities in the sanctuary. 

Items four, five and six also showed high levels of agreement, indicating respondents felt 

that they, or others, were not getting enough information about how to behave in the 

sanctuary to prevent wildlife disturbance, and that there was support for improving 

management of recreational activities in order to better protect wildlife and habitats. 

 

The next 11 statements were less clear-cut because their values fell between 2.12 and 

2.69, indicating a wider range of responses. The last eight statements had mean values 

ranging between 3.14 and 3.96, indicating more disagreement with these statements. The 

lowest mean was that attached to the anti-environmental statement, regarding altering 

nature to satisfy wants and desires (item 26). Also in this section were the two statements 

regarding closeness to wildlife (items 22 and 25). This would seem to indicate that people 

could see wildlife adequately well from the recommended distance and that they did not 

feel a distance limitation was unnecessary. 
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Table 5.17: Mean Scores for Attitude Statement Responses 

 
Attitude Statement Mean Score 

(N=173) 

1. Humans should live in harmony with the rest of nature 1.48±0.05 

2. Satisfaction and quality of life are more important than wealth and material considerations 1.52±0.06 

3. Humans should adapt to nature rather than modifying it to suit our needs 1.62±0.06 

4. Education is the most appropriate way to manage the behaviour of people taking part in                

    recreational activities in the MBNMS 1.65±0.06 

5. It is easy to disturb wildlife without meaning to when we are not given enough information 1.77±0.06 

6. Most incidences of wildlife disturbance are probably due to ignorance and could be prevented   

    by better education  1.94±0.07 

7. Management of recreational activities in the MBNMS should be improved to protect           

    wildlife                                                                                                                                                  

 

1.99±0.06 

 

8. People who disturb wildlife are committing a serious crime and should be fined 2.17±0.08 

9. There should be better enforcement for people who break MBNMS rules 2.25±0.06 

10. There should be more naturalists present on the water and coastline to educate people taking 

      part in recreational activities in the MBNMS 2.34±0.06 

11. Many people who visit the MBNMS have no idea how to behave around wild animals 2.38±0.07 

12. I have been well informed about the regulations that protect wildlife from human disturbance 

     in the MBNMS 2.49±0.07 

13. Some animals in the MBNMS are used to people which has allowed to get closer for a 

     better view or to take pictures 2.54±0.07 

14. Encouraging people to go on guided tours would reduce incidents of wildlife disturbance 2.56±0.07 

15. I am confident that I would be able to tell if my presence were disturbing an animal 2.56±0.08 

16. Recreational activities are inappropriate in areas that are important for threatened wildlife 

      species 2.63±0.08 

17. I know how to recreate responsibly in the MBNMS without requiring additional information 

      from any other source 2.77±0.07 

18. I have sometimes seen other people in the MBNMS behaving inappropriately around wildlife 2.79±0.09 

19. If you are experienced at taking part in recreational activities it can be annoying to have 

     someone telling you how to behave 3.26±0.08 

20. Having enforcement officers present in recreational areas could be intimidating and put people 

      off visiting. 3.35±0.09 

21. The number of people recreating in the MBNMS is sustainable and will not have a negative 

      impact on the marine environment 3.37±0.07 

22. I found it difficult to see wildlife very well when I remained at the recommended distance 3.52±0.08 

23. Maintaining economic growth in the MBNMS is important and should not be held back by 

      further regulating recreational activities 3.64±0.09 

24. There are already too many rules and regulations regarding recreational activities in the 

      MBNMS 3.84±0.06 

25. It did not seem necessary to stay back as far from wildlife in the MBNMS as was  

      recommended 4.01±0.08 

26. Humans have the right to alter nature to satisfy wants and desires 4.09±0.07 
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Items 23 and 24 dealt with regulation of recreational activities. Their respective scores of 

3.51 and 3.64 indicate that people did not feel there were too many rules and regulations 

already and they did not on average prioritise economic growth over further management 

of recreational activities. Items 19, 20 and 21 indicate that many people did not feel 

current levels of recreation were sustainable, would not be put off visiting an area to 

recreate if there were more enforcement officers present and did not feel that being given 

more information about how to behave, even if they were experienced kayakers, would 

be annoying. However, these values are getting closer to the mid range and therefore 

there is likely to be a large degree of variability in individual responses, or a large 

number of neutral responses. There were no statements with mean values of over 4.0 

indicating that none of the statements attracted a high level of strong disagreement from a 

large number of respondents. 

 

5.5.10 Attitude Statement Themes 

 

5.5.10.1 Environmental Attitudes 

Authors such as Widegren (1998) and Coral-Verdugo & Armendariz (2000) have 

attempted to ascertain environmental attitudes of holiday makers using a scale of 

statements called the New Environmental Paradigm (NEP). In the current study four 

items from the NEP were included in the attitude statements to measure the extent to 

which kayakers were pro-environmental (items 1-3 and 26). These items had very clear 

cut results with 92.2% (N=189) agreeing that humans should live in harmony with nature, 

91.2% (N=187) agreeing that quality of life was more important than wealth or material 

considerations, 86.8% (N=178) agreeing that humans should adapt to nature rather than 

modifying it to suit our needs, and 80% (N=149) disagreeing with the statement that 

humans have the right to alter nature to fulfil needs and desires. 55.7% (N=117) 

disagreed with the statement that economic growth should not be held back by further 

regulating recreational activities. 
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5.5.10.2 Information and Awareness 

Several questions in the attitude statements were included to ascertain the effectiveness of 

educational information encountered by kayakers, regarding responsible behaviour 

around wildlife in the sanctuary. Only 51.1% (N=105) agreed that they felt well informed 

about how to behave responsibly in the sanctuary, 38.9% (N=79) felt they knew how to 

recreate responsibly without any further information and 82.8% (N=170) agreed it was 

easy to disturb wildlife by accident when you don’t know how to behave. Only 52% 

(N=106) felt confident that they would know if they were causing disturbance to a wild 

animal, and 77% (N=157) agreed that the majority of disturbance was probably due to 

ignorance. 50.2% (N=106) agreed that many people who came to the sanctuary had no 

idea how to behave around wild animals. Regarding education 86.8% (N=177) agreed 

that education was the best way to manage interactions between recreational activities 

and wildlife, 60.1% (N=122) thought that having more naturalists on the water and 

shoreline was a good idea and 52% (N=106) felt that having more guided tours would 

reduce incidents of disturbance to wildlife. There were a minority of people (26.1%, 

N=53) who felt that being given more information about how to behave would be 

annoying if they were already experienced in that recreational activity.  

5.5.10.3 Management 

There was strong support for improving management in the sanctuary to protect wildlife 

and habitats (73.9%, N=203). Only 15.3% (N= 32) felt that current levels of recreation 

were sustainable, 47.3% (N=95) felt that recreation was inappropriate in areas important 

to sensitive wildlife species and 40.5% (N=79) indicated that they had personally 

witnessed irresponsible behaviour from people toward wildlife. In regard to management 

only 6% (N=11) felt that there were too many rules and regulations already. Although the 

most strongly favoured management strategy was education (86.8%, N=177), 67.5% 

(N=137) supported fining people who broke sanctuary rules regarding wildlife 

disturbance and 62.7% (N=126) agreed that there needed to be better enforcement of 

existing regulations. However 27.1% (N=53) suggested that they may find increased 

enforcement presence intimidating.  
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5.5.10.4 Differences between Tourist Types 

Of the 26 attitude statements there were four that had significantly different mean scores 

between residents, general, activity and eco tourist types and one that was close to 

significantly different (Table 5.18). These differences indicated that residents and 

ecotourists were more likely to feel they had been well informed regarding regulations 

that protect wildlife from human disturbance. Residents and ecotourists were also more 

likely to indicate that they had seen other people behaving inappropriately around 

wildlife. Residents and activity tourists more strongly indicated that they felt they knew 

how to behave responsibly during recreational activities, without requiring any additional 

information. Activity tourists disagreed less with the statement that there were already 

too many rules and regulations regarding recreational activities in the MBNMS. Lastly, 

ecotourists felt more strongly that humans did not have the right to alter nature to satisfy 

wants and desires.  

 

Table 5.18: Comparison of Mean Attitude Statement Scores between Residents, 

General, Activity and Eco Tourists 

 

Attitude Statements 

Residents 

(N=54) 

General 

Tourists 

(N=49) 

Activity 

Tourists 

(N=45) 

Ecotourists 

(N=15) 

KW df Signif. 

1. I have been well informed 

about the regulations that 

protect wildlife from human 

disturbance in the MBNMS 2.13±0.12 2.75±0.11 2.72±0.16 2.20±0.25 16.86 3 p<0.01 

2. I have sometimes seen 

other people in the MBNMS 

behaving inappropriately 

around wildlife 2.29±0.16 2.98±0.15 3.15±0.18 2.58±0.26 15.81 3 p<0.01 

3. I know how to recreate 

responsibly in the MBNMS 

without requiring additional 

information  2.50±0.11 2.98±0.12 2.70±0.14 2.95±0.25 8.46 3 p<0.05 

4. There are already too 

many rules and regulations 

regarding recreational 

activities in the MBNMS 3.84±0.12 3.90±0.12 3.63±0.12 4.24±0.19 7.90 3 p<0.05 

5. Humans have the right to 

alter nature to satisfy wants 

and desires 3.93±0.14 4.20±0.14 3.90±0.15 4.43±0.16 6.75 3 p<0.10 
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5.5.11 Ordered Probit Analysis 

In addition to the univariate analyses conducted in this chapter, a multivariate ordered 

probit regression was conducted to investigate if responses in other parts of the 

questionnaire determined the responses given to question four; i.e. regarding awareness 

of the results (impacts) of wildlife tourism. The results of this analysis are presented in 

Table 5.19. The results of this analysis indicate that the responses given to the variables 

in the model can be used to determine the responses given in answer to question four. 

Respondents who gave mainly positive responses to the question “what are the results of 

wildlife tourism” were more likely to have a high level of education, and rate the 

presence of a naturalist, fun and relaxation and getting close to wildlife as more important 

in contributing to satisfaction with their trip. On the other hand, respondents who gave 

negative results of wildlife tourism, indicating a higher degree of awareness of some of 

the impacts wildlife tourism activities can have rated: watching wildlife behaviour, 

responsible approach to wildlife by tour operators and being in the natural world, as more 

important in contributing to satisfaction with their kayaking trip.  

 

Table 5.19: Ordered Probit Regression Model 

 
Variable Coefficient ±SE P>z 

Education 0.21±0.11 1.87 0.06 

Getting close to wildlife 0.12±0.09 1.35 0.17 

Presence of a naturalist 0.11±0.07 1.67 0.09 

Fun and relaxation 0.36±0.14 2.47 0.01 

Watching wildlife behaviour -0.19±0.11 -1.65 0.09 

Responsible approach to wildlife from tour operator -0.11±0.05 -2.22 0.03 

Being in the natural world -0.21±0.15 -1.35 0.18 

Log Likelihood = -136.1228    
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5.6 Discussion 

 

5.6.1 Growth of Kayaking 

During interviews with kayak operators in 2002 and 2003 (A. Adams pers.comm; M. 

Knight pers.comm; M. Roberts pers.comm) it became clear that operators felt kayaking in 

Monterey had moved from a specialist activity 15-20 years ago, to an activity now 

accessible to a very wide range of people and increasingly popular. Statistics summarised 

in section 3.1.6.5 supported the comments made by kayak operators that the number of 

people taking part in kayaking has increased greatly over the last few years. Most 

kayakers surveyed in the current study, who were not local residents, stated that their 

main reason for visiting the Monterey area was for a holiday, day trip or to visit friends 

and family. This supported the hypothesis that most kayakers were general tourists rather 

than specialist sports or wildlife orientated tourists. These more specialist groups were 

present in the sample (activity tourists and ecotourists) but represented a significantly 

smaller proportion of the total sample than would be expected. This movement of the 

market from specialist to generalist, as described by Duffus & Deardon (1990) and 

Orams (1997a) and its consequent increase in size, is similar to the exploration and 

development stages in the tourism life cycle described by Butler (1980). The concern 

here is that as the number of kayakers has increased so too has pressure on the natural 

and social environments, such as wildlife disturbance and overcrowding, Butler (1980) 

suggests that as this stagnation phase is reached, environmental quality declines and 

subsequently leads to a decline in the number of visitors. Therefore the cycle ends with 

negative impacts both on the natural environment and for the local community in terms of 

revenue. With this in mind it becomes of critical importance to manage the behaviour of 

tourists in an attempt to reduce impacts on the wildlife and habitats due to kayaking.   

 

This is supported by the results of the current study, in that the majority of kayakers were 

pro-environmental based on the mean scores given to environmental attitude statements. 

Across the tourist types, wildlife and the natural environment were by far the most 

commonly cited ‘most enjoyable’ aspect of their kayaking experience. This support for 

environmental issues and obvious enjoyment of the wildlife and natural environment, 
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suggests that maintaining the quality of the environment and the presence of wildlife 

should be a priority for Monterey Bay National Marine Sanctuary (MBNMS) managers. 

This should be done not just for conservation reasons, but also in order to ensure visitor 

satisfaction with the kayaking experience.  

 

5.6.2 Management of Wildlife Tourism and Wildlife Disturbance 

Using a combination of measures used previously by other researchers (e.g. Davis et al. 

1997; Orams 2000; Hillery et al. 2001; Valentine et al. 2004; Kerstetter et al. 2004), I 

was able to derive several important pieces of information which could contribute to the 

management of wildlife tourism and wildlife disturbance in the MBNMS. 

 

5.6.2.1 Information and Education  

Some of the main findings of the kayaker survey related to education and information. 

There was strong support across all groups for using educational programs as a 

management tool. Orams (1997b) suggests that there has been little attention paid to the 

effectiveness of environmental education programmes in promoting responsible 

behaviour in wildlife and ecotourism. The current study was therefore interested in the 

effectiveness of existing educational strategies in the MBNMS. The data collected 

provided several indicators that current educational programs were not fully fulfilling 

their role in promoting responsible wildlife viewing behaviour. For example, responses to 

the question regarding awareness of wildlife tourism impact indicated that approximately 

two thirds kayakers were not aware of the potentially negative impacts of wildlife 

tourism in the MBNMS. Hillery et al’s (2001) review of tourist perceptions on 

environmental impact suggest that tourists were most commonly aware of issues such as 

litter, crowding and vandalism rather than more subtle impacts of tourism such as wear 

and tear on the environment. Similar findings were seen in the current study with most 

kayakers unaware of negative impacts. Those who were aware of negative impacts most 

often cited litter and pollution, with few being aware of more subtle impacts such as 

degradation of the environment or wildlife disturbance. 
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Educational programmes have received widespread support as a management tool 

(Orams 1997b) and may be an appropriate way to raise people’s awareness of their own 

potential impacts. Education and interpretation have been suggested as effective 

management tools because they seek to work with the visitor rather than against them, 

which is how regulation and enforcement strategies can be perceived (Wearing & Neil 

2000, pg.57). Education was clearly a management option which was supported in the 

current study. However, Orams (1997b) argues that improving an individual’s level of 

knowledge is not always enough to prompt a behaviour change.  

 

In the current study the problem did not seem to be that kayakers were not receiving any 

information or guidance because nearly all kayakers had received some level of 

information regarding responsible wildlife viewing. Instead the problem appeared to be a 

lack of standardisation in the format and content of educational information, in addition 

to a lack of understanding as to what constituted wildlife disturbance and how to avoid 

causing it. This lack of confidence in their own ability to tell if they were causing 

disturbance to wildlife and the large number of people agreeing that it “is easy to cause 

disturbance when they are not given enough information about how to behave”, indicates 

that much wildlife disturbance from kayakers may be occurring accidentally due to lack 

information and guidance.  

 

Most people knew they were not supposed to disturb wildlife and knew about the 50ft 

approach distance. However, for many people this latter guideline was the only 

information they were given about how to safely approach wildlife. This may be another 

source of problems as personal experience suggests that distances can be hard to judge 

accurately on the water. Sea otters are also well camouflaged in the kelp and kayakers 

may not see them until they are much closer than 50ft. Personal observations during this 

study also indicated that in some areas 50ft may be an appropriate approach distance, but 

in other areas otters are much less tolerant to people and 50ft may be too close. All this 

information suggests that the current educational programmes and materials available in 

the MBNMS need to be improved if they are to fulfil their aims of promoting responsible 

wildlife viewing behaviour. 
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One of the problems with educational programmes raised in the literature is that changing 

attitudes and behaviours can be very difficult and efforts to do so may not be effective 

(Orams 1997b). Simply telling someone what to do or not do is often not the best way to 

actually change people’s behaviour and may even lead to demonstrations of the opposite 

behaviours to those desired, due to reactance (De Young 2000, Kaplan 2000).  It has been 

suggested (De Young 2000; Kaplan 2000) that when people do not understand why they 

are being told to do something, they are less likely to comply with it. This did appear to 

be of concern to the majority of kayakers who felt they would like more information in 

addition to what they already received regarding how and why to avoid wildlife 

disturbance. 

 

Orams (1997b) suggests that educational programmes must actively seek to change 

attitudes and behaviour through arousing curiosity, involving people’s emotions, creating 

motivation to act and giving opportunities to act. People want to be told why, how, what 

for and in what direction they should change behaviours (Vlek 2000). Kaplan (2000) 

suggests that people hate to feel helpless, incompetent, confused and disorientated. 

Instead they are motivated to know, to understand what is going on, to learn, discover, 

explore and participate. They want to play a role in what is going on around them. He 

argues that helplessness could be considered the pivotal issue in environmentally 

responsible behaviour and that situations where people cannot solve the problems they 

face themselves or implement solutions of their own, can be extremely distasteful. 

Therefore rather than telling people what they must do, it may be more effective to 

provide people with the opportunity to figure it out for themselves.  

 

De Young (2000) also suggests that people derive a degree of ‘intrinsic satisfaction’ from 

taking part in certain patterns of behaviour. In regard to environmentally responsible 

behaviour people may not be purely altruistic in their reasons for behaving responsibly, 

but may derive satisfaction from striving for behavioural competence, being thoughtful in 

their use of a resource and participating in maintaining the resource (De Young 2000). As 

De Young states, “the ultimate effect may be socially or environmentally beneficial, but 

the proximate mechanism is self interest”.  For behaviour to change visitors need to be 
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made aware of the potential problems their actions could cause and given alternative 

behaviour options (Vlek 2000; Smuck & Vlek 2003). Providing this type of information 

allows people to make an informed personal decision, as a ‘reasonable person’, to change 

their behaviour (Kaplan 2000). People also need to be made to feel responsible for their 

own behaviour and for the impact it could have on the environment (Kaiser & Shimoda 

1999). Feelings of personal responsibility for one’s own actions and for bringing about an 

aversive or unwanted event, such as negative impacts on wildlife, can lead to feelings of 

guilt and discomfort (Petty et al. 1997; Montada & Kals 2000). This feeling of discomfort 

(termed cognitive dissonance) can then lead to a desire to reduce the discomfort through 

changing one’s own behaviours that caused it (Petty et al. 1997).  

 

Following consideration of the psychological literature and of the kayaker survey, I 

suggest that the current information given at most kayak rental outlets, i.e. telling people 

(1) to stay back 50 feet from wildlife, and (2) that disturbing wildlife is an offence is 

inadequate. This limited information does not give people enough to arouse their 

curiosity, appeal to their emotions, motivate them to act responsibly (Orams 1997), cause 

cognitive dissonance or guilt (Petty et al. 1997; Montada & Kals 2000), appeal to them as 

a reasonable person (Kaplan 2000), or give them alternative, more appropriate, behaviour 

choices (Vlek 2000). To address this I would recommend that kayakers and others taking 

part in marine recreational activities are more given information regarding the impacts 

their actions can have on wildlife and the natural environment. This could include a brief 

discussion of wildlife disturbance and what the implications of disturbance can be for 

individual animals and populations. This may go some way toward improving visitor 

behaviour. In addition kayakers could be given suitable behaviour alternatives, for 

example by providing specific guidance on how to approach sea otters and other wildlife 

species in a responsible way. This latter recommendation requires a better understanding 

of how sea otters respond to kayaks and other types of anthropogenic disturbance and 

what would constitute a threat and therefore be more disturbing. This is discussed further 

in chapters six and seven. Overall, as the majority of kayakers indicated that wildlife and 

the natural world were the most important aspects of their kayaking experience, by 
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making them more aware of their potential impacts on these natural resources they may 

feel inspired to change their behaviour to protect them. 

 

In regard to regulation and legislation, a much smaller proportion of kayakers felt that 

increasing regulation was the most appropriate way to manage wildlife disturbance. 

However, there was support for enforcing existing legislation and for guidelines such as 

the 50ft approach limit towards wildlife. In general kayakers did not seem to feel that 

additional enforcement officers or the presence of more naturalists would discourage 

them from taking part in recreational activities like kayaking. This suggests that (in 

accordance with the results of Chapter 4) increasing the enforcement presence in 

Monterey would be acceptable to marine tourists. Standard wildlife watching guidelines 

are currently being developed for California through NOAA’s Ocean Etiquette 

Programme. The behavioural data collected in this study has contributed to these 

guidelines. Although this is a positive step there is still a need for standardised education 

programmes to be disseminated at kayak outlets in addition to improved training 

opportunities for wildlife tour guides. 

 

5.6.3 Factors Affecting Satisfaction  

Respondents indicated that there were several other factors contributing to their 

enjoyment of their kayaking experience that were more important than getting close to 

wildlife. For example, being in the natural world, responsible approach to wildlife by 

operators, seeing wildlife and fun/relaxation were all considered ‘very important’ more 

frequently than getting close to wildlife. However, getting close to wildlife was still rated 

on average as ‘important’. Davis et al. (1997), Orams (2000) and Valentine et al. (2004) 

have also looked at factors that are important to people’s satisfaction with and enjoyment 

of wildlife based activities. Davis et al. (1997) found that participants on a ‘swim-with-

whale-sharks’ encounter rated simply seeing the whale sharks and experiencing them in 

their natural environment as their most positive experience. However, the next most 

important theme was getting close to the whale sharks. When closeness was looked at 

more closely in relation to satisfaction, closeness was not found to affect overall 

satisfaction with the whale-shark experience. In his study of whale watchers Orams 
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(2000) also suggests that proximity is not a crucial influence on enjoyment of the activity. 

Valentine et al. (2004) found that a range of factors were important contributors to 

satisfaction with a swim-with-whales experience. However, in contrast to the previous 

two studies, closeness to whales was a significant factor in visitor satisfaction.  

 

In the current study only a small percentage of respondents specifically mentioned getting 

close to wildlife as the most enjoyable aspect of their experience. No one complained 

about the proximity of wildlife or suggested that getting closer to wildlife would have 

made their trip more enjoyable. These responses suggest that for the majority of kayakers 

increased closeness was not a major factor in contributing to satisfaction or enjoyment. In 

the attitudes section there was also support for the 50ft recommendation and the majority 

of respondents indicated they felt this distance was necessary as a management tool. This 

was despite the fact that approximately a quarter felt it was difficult to see wildlife from 

the recommended distance. These results suggest that there is strong support from 

kayakers for the need to have a recommended distance, and that even though some 

kayakers did not see the wildlife as well as they may have liked, this did not affect overall 

satisfaction or enjoyment of their experience. This information is useful because it can be 

used to encourage operators to emphasise the need for the recommended distance, whilst 

reassuring them that this will not affect customer satisfaction. It also shows that the 

public support the minimum distance approach and as such this is a strategy worth 

keeping and further promoting.   

 

Suggested improvements most commonly fell into the category of making the kayak trip 

easier or more comfortable. Many of these improvements could be relatively easily 

carried out by the tour operators (e.g. carrying the kayaks to and from the waters edge for 

customers). The fact that most complaints and improvements referred to aspects of the 

kayaking itself, rather than wildlife, closeness etc) should be useful for operators because 

it is under their control to increase customer satisfaction by addressing these complaints. 

It may even be possible to make some trade-offs. For example, increasing customer 

satisfaction by improving comfort and ease of kayaking could take some of the pressure 

off other aspects, such as getting close to wildlife.  
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5.6.4 Managing Different Tourist Types 

Understanding that people who are engaged in recreational activities may not be 

homogeneous in motivation, perception and attitudes may have implications for visitor 

management. Kerstetter et al. (2004) suggest that experience tourists to a Taiwanese 

wetland were more motivated by fun and adventure than other tourist types. They 

therefore required a lighter hearted, more fun-orientated management approach than 

ecotourists who showed more willingness to learn about and get involved with 

conservation of the local environment. In the current study there were more kayakers 

classified as general tourists compared to smaller numbers in the activity and ecotourist 

groups. Some differences in responses between these groups were observed that may 

have implications for management. 

 

In the satisfaction section there was evidence that ‘seeing wildlife’, ‘getting close to 

wildlife’, ‘watching wildlife behaviour’ and ‘seeing sea otters’ were more important 

factors to ecotourists than they were to other types of kayakers. This is perhaps not 

surprising because this group was classified based on their main motivation for coming to 

the area being wildlife or nature orientated. However, it may present a challenge for 

managers as this group are strongly motivated to have an experience with wildlife and 

may therefore pose more risk in terms of having a disturbing impact (Orams 1995). There 

was no difference between tourist groups regarding the impact their actions could have. It 

may be particularly important to employ the educational strategies discussed above to 

raise awareness in the ecotourist group and appeal more to their sense of moral obligation 

and desire to protect the environment (Kaplan 2000).  

 

In addition to classifying tourist types based on the motivational reasons given by people 

for why they visited the MBNMS, the ordered probit regression (Table 5.19) also 

suggests that there are distinctly different types of visitor taking part in kayaking. The 

results of this analysis suggest that awareness of the potential impacts tourism can have 

on the environment can be determined based on responses given else where in the 

questionnaire. Respondents who rated fun and relaxation, presence of a naturalist and 

getting close to wildlife as more important in contributing to satisfaction were also those 
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who thought that wildlife tourism had mostly positive results, such as raising awareness, 

education contributing to conservation and so forth. Respondents who rated responsible 

approach by tour operator (or guide) to the wildlife, watching wildlife behaviour and 

being in the natural world as more important were those that were also more aware of 

some of the potentially negative impacts of wildlife tourism, such as habitat degradation 

and wildlife disturbance. This suggests that there are distinct groups within people taking 

part in kayaking who have different priorities regarding satisfaction and different levels 

of awareness regarding their own impact on the natural environment. This has 

implications for the management of kayaking as those that were less aware of the 

potentially negative impacts of tourism were those that rated getting close to wildlife 

more highly, and therefore may be more likely to cause disturbance without realising that 

this could have a negative impact.  

 

In addition to this, those that were less aware of negative impacts were more likely to 

have a higher level of education (university and graduate degrees). This may seem 

counterintuitive, but may be due to the large proportion of visitors to Monterey from the 

nearby San José and San Francisco urban areas. Many people living and working in these 

areas are highly educated but work in the information technology industry and therefore 

may not be educated regarding environmental and wildlife related issues. Alternately, this 

result could indicate that regardless of how educated someone is there is so little 

publicised regarding the potentially negative impacts of wildlife tourism that people are 

still not aware of it despite their education. The fact that fun and relaxation scored highly 

also suggests that this group may be made up of more general tourists whereas the group 

who rated watching wildlife behaviour and being in the natural world could fall into the 

category of ecotourists. It would be interesting to look at this in further detail but this was 

not possible within the scope of this study.  
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5.6.5 Attitudes toward Management 

There is very little in the literature about the role of tourist attitudes in regard to the 

success of different types of management.  There has been recognition in the fields of 

collaborative and community based natural resource management that including 

stakeholders in the development of management strategies can facilitate feelings of 

fairness, appropriateness and ownership, which in turn improve compliance with 

regulations and guidelines (e.g. Jamal & Getz 1995; Grimble & Wellard 1997; Bramwell 

& Sharman 1999; Aas et al. 2005). In most cases tourists have not been involved in this 

process and therefore may not feel that management strategies that are imposed are fair or 

realistic. In many kinds of tourism it is the tour operators who will regulate much of what 

visitors can and cannot do. For example, in whale watching the guidelines about how to 

behave around wildlife apply to the captain of the boat. In kayaking however, many 

people rent boats without a guide and therefore it is their own responsibility to adhere to 

regulations and guidelines. In these types of situations we suggest it is important to 

include the tourists themselves in assessing the appropriateness of different kinds of 

management, because it is their compliance with these guidelines that we are trying to 

obtain (Jakus & Shaw 1997; Ditton et al. 2002).   

 

Most kayakers in the current study felt that it was the responsibility of state, federal and 

local agencies to improve management, and did not feel that tour operators should be 

responsible for management. Across all kayaker groups education was the favoured 

management strategy. The reality is that many tour operators do not have the time, 

expertise or resources to develop better educational programs and would find it very 

difficult if they were expected to play an enforcement role with their own customers. 

Operators need to be guided and supported by researchers and managers who can give 

them the best information available to pass onto their customers and can reassure them 

that, provided they do their utmost to educate their customers, they will not be held 

responsible for any breaches of enforceable behaviour. This would probably go some 

way towards improving relationships between managers and tour operators. 
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Chapter 6: Short-Term Behavioural Responses of Sea Otters to Anthropogenic 

Disturbance 

 

6.1 Introduction 

Chapter 2 identified anthropogenic wildlife disturbance as an issue which has raised 

concern around the world and in regard to a wide variety of species. Many studies have 

identified short-term behavioural responses of species to human disturbance stimuli (e.g. 

Allen 1984; Freddy 1986; Baker & Herman 1989; Janik & Thompson 1996). However, 

some studies have shown that anthropogenic disturbance can potentially have longer 

term, biologically significant impacts on fitness, reproduction and survival (e.g. Andersen 

1988; Belanger & Bedard 1990; Bradshaw et al. 1998; McClung et al. 2004).  Human 

disturbance has been discussed as analogous to the effects of predatory threat on animal 

behaviour (Frid & Dill 2002) and approaches such as ‘Optimal Escape Theory’ 

(Ydenberg & Dill 1986) have been used to explore its potential affects on individual 

fitness and impacts at a population level in terms of habitat use and reproduction (Lima 

1998).  These studies provide enough suggestive evidence that anthropogenic wildlife 

disturbance can be of detriment to wildlife species that when disturbance is suspected of 

occurring in relation to a threatened and slow to recover species, such as the southern sea 

otter (Enhydra lutris nereis) particular concern is justified.  

 

This concern has been manifested in the Monterey Bay National Marine Sanctuary 

(MBNMS), most clearly through comments made at scoping meetings held as part of the 

management plan review that has been in progress for the past four years (section 

3.1.7.1). Although general disturbance of marine mammals, seabirds and tide pool 

organisms was commented upon (NOAA 2003 and section 3.1.7) the issue that has raised 

the most concern is that of impacts on sea otters from marine recreational activities (e.g. 

kayaks, motor boats and divers) in the Monterey area. Some evidence already exists in 

the form of TeamOCEAN kayaker outreach programme reports (NOAA 2005) and the 

National Oceanographic and Atmospheric Administrations (NOAA) Office for Law 

Enforcement records (NOAA 2000 & 2003) that disturbance of sea otters and other 

marine mammals has been occurring in the MBNMS (section 3.1.7). 
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Chapters 4 and 5 provided further evidence that disturbance to marine wildlife, 

particularly sea otters, was an issue that most key stakeholders in the MBNMS were 

aware of (4.4.2). Although visitors taking part in marine activities appeared to be less 

aware than other stakeholder groups of the impacts their actions could be having (5.5.4). 

This lack of awareness from the people taking part in marine activities, the wide variety 

of different types of people taking part and the lack of standardized information available 

to visitors instructing them on what constitutes appropriate wildlife viewing behaviour, 

may be playing a part in perpetuating the problem of wildlife disturbance. Relationships 

between the different stakeholders involved in marine tourism, e.g. tour operators, 

wildlife conservation NGOs and managers of marine resources (NOAA & U.S. Fish & 

Wildlife Service (FWS)) may also contribute to its perpetuation. Chapter 4 found that 

although many stakeholder groups were working collaboratively to resolve the issue of 

wildlife disturbance there were still some conflicts and evidence of lack of 

communication between some groups that could potentially be hindering management 

efforts. What was lacking for some stakeholders was concrete evidence that 

anthropogenic disturbance of sea otters in the MBNMS was of sufficient biological 

importance to warrant further management action. In addition lack of information about 

how different species respond to anthropogenic disturbance has made it difficult to 

improve and standardize wildlife viewing guidelines.  

 

Until the current study there had been little attempt to quantify the level of anthropogenic 

disturbance on southern sea otters in the MBNMS. In the existing literature there was a 

relatively poor understanding of how disturbance could impact upon sea otter behaviour 

and longer term fitness and survival. This and the next two chapters will address these 

gaps in the current literature by looking at sea otter behavioural responses to 

anthropogenic disturbance and using this to provide some insight into what the biological 

implications of disturbance could be on this population. The current chapter will start by 

investigating the short-term behavioural responses of sea otters to human disturbance 

stimuli, the following chapter will look at impacts on time budgeting and potential 

impacts on energy expenditure and the last chapter will address the issue of abundance 

and distribution of sea otters in relation to levels of human disturbance stimuli.  
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6.2 Short-term Behavioural Responses of Wildlife to Human Disturbance  

In Chapter 2 (section 2.3) the behavioural responses of animals to human disturbance 

stimuli were discussed in relation to antipredator behaviour, and similarities between the 

two compared. To briefly recap this discussion, Frid & Dill (2002) concluded that the 

commonly recorded responses of many species to human disturbance, such as vigilance, 

fleeing, changes in group composition and habitat selection bear a large degree of 

similarity to antipredator responses. Whether in response to non-lethal human disturbance 

stimuli or to predators these behaviours have economic costs as they divert time and 

energy away from important behaviours such as feeding, resting and care of young, and 

require additional energy to be expended on fleeing or defensive behaviours (e.g. 

Ydenberg & Dill 1986; Lima 1998; Frid & Dill 2002).  

 

One might expect that species would become tolerant of non-lethal anthropogenic 

disturbances as they do not carry the same high costs as predation (i.e. death). There is 

evidence that suggests some species may be able to tell the difference between predators 

and non-predators (e.g. Lima 1998) and that others have become habituated to non-lethal 

human activities (e.g. Andersen et al. 1989; Johns 1996; Delaney et al. 1999). However, 

Frid & Dill (2002) argue that habituation to anthropogenic disturbance should not be 

expected to occur completely for every species as the antipredator behaviours of many 

animals have evolved in response to generally threatening stimuli such as loud noises or 

rapidly approaching objects. In addition many species have been subjected to hunting 

pressure and may not be able to tell the difference between humans engaged in 

consumptive versus non-consumptive activities. 

 

6.2.1 Different Types of Disturbance Response. 

Responses to predators and human disturbance may both have the potential to influence 

long term fitness and survival of a population if the costs of avoiding either are too high 

(e.g. Ydenberg & Dill 2002; Lima 1998). In response to this concern there have been a 

large number of studies which have attempted to identify the responses of wildlife to 

anthropogenic disturbance stimuli (e.g. Burger 1981; Baker & Herman 1983; Andersen et 

al. 1989; Maier et al. 1998; Samuels & Bejder 2003). Many of these studies have focused 
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on immediate, short-term responses of animals such as increased vigilance (alertness), 

fleeing or changes in group cohesion, which could act as indicators of associated longer 

term impacts of disturbance at the population level (e.g. Allen et al. 1984; Burger & 

Gochfeld 2003; Grubb & King 1995; Cassini 2001; Dyck & Baydack 2003). 

 

Burger (1981 & 1998) focused on the number and frequency of birds flying in response 

to human disturbances. Allen et al. (1984) recorded seals as disturbed when one or more 

flushed into the water in response to human activities and undisturbed when no seals 

reacted. Other researchers (e.g. Freddy 1986; Grubb & King 1995; Delaney et al. 1999; 

Cassini 2001; Dyck & Baydack 2003) have looked at a wider variety of responses to 

human disturbance such as vigilance (also described as alert behaviour), orientation 

toward the source of the disturbance, in addition to fleeing (e.g. flight and flushing from 

nests or haul-out areas) and defensive or aggressive behaviour. Alert or vigilance 

responses are usually seen as an animal’s initial response to a disturbance stimulus, 

indicating a readiness to respond further should the disturbance stimulus become more 

threatening (Delaney et al. 1999). Fleeing is sometimes presented as a more serious 

response to disturbance stimuli as it can have subsequent implications for the animal’s 

energy budgeting (e.g. Mikola et al. 1994). Freddy et al. (1986) compared the effects of 

snowmobiles and people on foot on the disturbance responses of mule deer (Odocoileus 

hemionus) in the Junction Butte State Wilderness Area in Colorado. The responses of 

deer to human activities were classified into three categories; ‘Low Response’, a mild 

alert or vigilant response while lying or standing, noted by deer turning its head toward 

the disturbance and having ears upright, ‘Moderate Response’, where the activity of the 

deer changed, usually lying animals stood or foraging ceased and ‘High Response, where 

movement away from the disturbance occurred (fleeing).  

 

6.2.2 Responses to Different Types of Disturbance Stimuli. 

As well as studying disturbance responses, researchers have also studied differences in 

response in relation to a variety of disturbance stimuli. For example, Burger (1981) 

recorded all occurrences of disturbance events (birds flying) in response to human 

disturbance stimuli including walkers, joggers, horseback riders, clam diggers, swimmers 
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and workmen at Jamaica Bay Refuge, within the boundaries of New York City. Burger 

found that there were differences in how often different activities disturbed birds. Joggers 

always caused birds to fly; workmen sometimes (30%) caused flight, whereas clam 

diggers and horseback riders rarely caused flight to occur. Burger suggests that horse 

back riders may be less disturbing because birds are putting disturbance stimuli into a 

‘horse’ rather than ‘person’ category and that clam diggers are less disturbing because 

they spend long periods of time in one place and move relatively infrequently and slowly. 

This difference in the frequency of response shown by birds to different activities was 

also seen by Burger (1998) in a study of responses of common terns (Sterna hirundo) 

towards motor boats and jet-skis. In this study Burger found that terns responded 

significantly more to jet skis than they did to motor boats and suggests that the speed of 

jet-skis made them more disturbing to terns than motor boats. In contrast Rodgers et al. 

(2002) found that motor boats caused birds to flush at larger distances than did jet skis, 

although no explanation for why this might be the case was given.  

 

A study by Grubb & King (1991) is a further example of different responses being seen 

toward different types of human activity. Grubb & King found that terrestrial disturbance 

stimuli such as pedestrians led to more disturbance responses (alert, flight and departure) 

from bald eagles (Haliaeetus leucocephalus) than did aquatic and aerial disturbance 

stimuli, such as boats and aeroplanes. This was despite the fact that aerial disturbances 

were far more common that terrestrial disturbances. Lafferty (2001a & 2001b) found that 

dogs were disproportionately disturbing to birds compared to people and suggests that 

this was due to dogs being more likely than people to chase birds. Freddy et al. (1986) 

found that distances at which mule deer responded differed between people on foot and 

snowmobiles. Snowmobiles elicited a low response from mule deer from a greater 

distance and moderate responses were similar between snowmobiles and people on foot. 

High responses were observed at a greater distance in response to people on foot. Salter 

(1979) found that planes were more disturbing to hauled-out walruses (Odobenus 

rosmarus) than boats were. Allen et al. (1984) found that non-motorised boats elicited 

more disturbance responses by harbour seals (Phoca vitulina) than did motor boats or 

pedestrians. 
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6.2.3 Studies on Cetaceans 

Janik & Thompson (1996) studied the responses of bottlenose dolphins (Tursiops 

truncatus) to vessel traffic in the Moray Firth, Scotland. They found that a dolphin 

watching boat was responsible for the majority of encounters with dolphins and that the 

total number of dolphin surfacings decreased significantly after a dolphin watch vessel 

approached. No such pattern was seen in encounters with other types of boats. Lesage et 

al. (1999) investigated the effects of vessel noise on belugas (Delphinapterus leucas) in 

the St. Lawrence River Estuary, Canada. They compared responses of belugas to a small 

motorboat and a ferry and found that effects on vocal behaviour appeared to be longer 

lasting in the presence of the ferry. Jelinski et al. (2002) found that motor boats spent 

significantly longer with orcas (Orcinus orca) than did kayaks and sailboats and that the 

orcas consequently responded more to motor boats.  

 

Due to the nature and observability of cetaceans it is not as easy to determine when a 

dolphin or whale is alert or may be fleeing in response to a disturbance stimulus. 

Therefore most studies have focused on short-term impacts such as respiratory, 

swimming and vocal behaviours. Nowacek & Wells (2001) studied the short term effects 

of boat traffic on a resident group of bottlenose dolphins in Sarasota Bay, Florida. 

Dolphins exhibited longer inter-breath intervals in the presence of boats. Dolphins were 

also seen to reduce inter-animal distance, change heading and increase swimming speed 

significantly in the presence of boats. Nowacek & Wells (2001) point out that although 

these dolphins had been exposed to vessel traffic for many years they still exhibited 

short-term behavioural responses which were consistent with the need to avoid the 

physical threat posed by vessels. Longer dives and changes in heading allow dolphins to 

manoeuvre away from boats, whilst increased group cohesion may improve the ability of 

animals to co-ordinate movements. Nowacek & Wells (2001) concluded that although 

approaches by vessels may clearly result in ‘harassment’, as defined under the U.S 

Marine Mammal Protection Act (MMPA), it is difficult to say whether these short-term 

behavioural responses have any longer term implications. Buckstaff (2004) studied 

effects of vessels on the vocal behaviour of bottlenose dolphins in Sarasota Bay, Florida 

and found that dolphins increased their whistle rate production at the onset of a vessel’s 
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approach, and then decreased production after it had passed. Buckstaff suggests that this 

helps maintain communication and group cohesion during noisier, more disturbed 

periods.   

 

There is evidence that behavioural responses to anthropogenic disturbance can be very 

wide ranging and vary within a single species. A good example of this comes from the 

numerous studies on humpback whales (Megaptera novaeangliae) in response to human 

disturbance in the form of vessel traffic.  Baker & Herman (1983) studied humpback 

whales in Southeast Alaska and found that whales showed significant changes in 

respiratory behaviour in response to boats. Baker & Herman (1989) found that humpback 

whales in Alaska increased dive times and moved away from vessels paths. Bauer (1986) 

found that with increasing numbers, speed and proximity of vessels, humpbacks in 

Hawaii had higher rates of social interactions, lateral fluke displays, no-blow rises, blows 

and peduncle slaps. Corkeron (1994) found that humpbacks in Queensland, Australia 

showed lower overall rates of behaviour when vessels were within 300m. Pods with 

calves dived rarely when vessels were absent, yet did so more frequently in the presence 

of vessels. No differences in respiratory behaviour were seen in this study between times 

when vessels were present or absent. These studies indicate the wide variety of 

behaviours that may be observed within one species in different locations, in response to 

different aspects of anthropogenic disturbance. This is further supported by Williams et 

al. (2002), who studied the responses of orcas to whale-watching boats in the Johnstone 

Strait, British Columbia. Orcas responded to boats by adopting a less predictable 

swimming path. However, large variation in level of responses was seen between 

individual whales, and Williams et al. (2002) emphasise the need for large sample sizes 

to take this individual variation into account.  

 

6.2.4 Tolerance and Habituation. 

The behavioural responses shown by species to anthropogenic disturbance may vary 

depending on the level of tolerance or habituation that a species exhibits (see also section 

2.2.6). Burger (1981) observed that resident bird species were less likely to flush in 

response to human disturbance stimuli than were migrant species that did not inhabit the 
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refuge year round. A similar finding was recorded by Andersen et al. (1989), who 

observed that red-tailed hawks (Buteo jamaicensis) inhabiting areas where air traffic 

disturbance had recently started showed stronger avoidance behaviour than did hawks in 

areas subjected to air traffic for over 20 years. Conomy et al. (1995) looked at the 

occurrence of alert postures and fleeing responses in black ducks (Anas rubripes) and 

wood ducks (Aix sponsa) subject to experimental military over-flights. Black ducks were 

seen to respond to disturbance stimuli significantly less over time; however the same 

pattern was not seen for wood ducks which did not seem to habituate to this type of 

disturbance. Patenaude et al. (2002) investigated responses of bowhead whales (Balaena 

mysticetus) and belugas to aircraft disturbance during migration and found that bowheads 

exhibited fewer responses to the disturbance stimuli than did belugas.  

 

All these studies indicate that a certain degree of habituation to human disturbance 

stimuli may occur but that it is rarely complete and can very depending both on species 

(e.g. Conomy et al. 1995; Patenaude et al. 2002) and the characteristics of the disturbance 

stimuli. For example, when disturbance stimuli were particularly threatening (e.g. closer, 

louder, faster and longer lasting) avoidance behaviour in birds was seen across species 

(Burger 1981) and disturbance stimuli (Grubb & King 1991). Once again this emphasises 

that the type and level of disturbance stimuli is important. This evidence of variation in 

the degree of habituation shown supports the claims of Frid & Dill (2002) that 

habituation to anthropogenic disturbance is usually only partial. 

 

6.2.5 Effects of Tourism 

Burger & Gochfeld (1993) assessed the response to tourists of nesting masked (Sula 

dactylagra), red footed (S. sula) and blue footed (S. nebouxii) boobies in the Galapagos. 

For all three species the number of head turns, body turns and calls increased 

significantly as visitors passed by. The total amount of time spent in these disturbance 

behaviours reduced the time available for rest, courtship or care of young (Burger & 

Gochfeld 1993). Mikola et al. (1994) found that velvet scoter (Melanitta fusca) ducklings 

interrupted foraging and dived when boats passed near them. They suggested that this 

forced ducklings to use more energy escaping boats and also disturbed normal feeding 
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behaviour. Dyck & Baydack (2003) studied the vigilance behaviour of polar bears (Ursus 

maritimus) in response to wildlife watching activities in Churchill, Canada. The aim of 

their study was to ascertain if vigilance behaviour of resting polar bears differed in the 

presence of wildlife watching tundra vehicles. Results indicated that vigilance behaviour 

was significantly increased and intervals between bouts decreased in the presence of 

tundra vehicles. Presence of a single tundra vehicle was also enough to elicit vigilance 

behaviour. As vigilance behaviour conflicts with resting behaviour of bears it was 

suggested that increased vigilance could result in increased energy expenditure and may 

also correlate with increased metabolism and heart rate, therefore affecting individual 

fitness.  

 

6.2.6 Time Taken to Recover from Disturbance Events 

Out of the large body of literature regarding responses to anthropogenic disturbance 

stimuli, I am aware of only two which have calculated the time taken by animals to return 

to pre-disturbance behaviour following a disturbance response. Allen et al. (1984) found 

that harbour seals took an average of 28 minutes (±20.8 min) to re-haul following a flush 

response. Delaney et al. (1999) found that Mexican spotted owls (Strix occidentalis 

lucida) took 10-15 minutes to return to predisturbance behaviour following a flush from 

the nest due to helicopter over-flights. This measure is important because it can assist in 

making predictions on the impact that disturbance responses will have on time-budgeting 

and energetic expenditure. 

 

6.3 Research Objectives 

My aim in this chapter was to explore the short-term responses of sea otters at the various 

study sites (see section 3.4.2) to a range of disturbance stimuli including kayaks (and 

other non-motorised boats), motor boats, divers (a category which also includes 

swimmers and snorkellers) and other land- or air- based disturbance such as loud sirens, 

road works and low flying aircraft.  
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Specific objectives were to ascertain: 

 

1. The level of each type of disturbance stimuli in the study sites 

2. The frequency with which otters responded to disturbance stimuli  

3. The proportion of disturbance stimuli inducing a response in sea otters  

4. The types of behavioural response shown by otters in response to disturbance stimuli 

5. Whether some disturbance stimuli were more disturbing than others 

6. How long sea otters took to recover from a disturbance event 

7. Whether disturbance response varied with a variety of factors such as study site, 

number of otters, number of disturbance stimuli, days of the week, month and year 

 

6.4 Methods 

Data were collected from the beginning of June to the end of August, 2003 and 2004, at 

the five study sites (Plaza, Harbour, Hopkins, Lovers Point and Otter Point) discussed in 

Chapter 3, section 3.4.2. Observations were conducted between 10.00h and 16.00h, five 

days a week, usually excluding Wednesday and Friday on which days radio-tracking data 

were collected. During the 6h observation period one of the observers counted every 

disturbance stimulus (defined in Table 3.6) from the four disturbance categories (kayaks, 

boats, divers and other) as it entered the study site. This was described in more detail in 

section 3.4.3.1 of Chapter 3. This method of recording disturbance stimuli meant that 

some were counted more than once because they could leave the study site and return 

again at a later point. This was particularly true of kayaks because they tended to travel 

down the coast in one direction, then return back up the coast to disembark at the launch 

beaches. This was not considered a problem because it was the level of disturbance per 

observation that was of interest, not the total number of individual disturbance stimuli 

per se. At the beginning of each observation the otters present in the study site were 

counted and subsequently any new otter entering the site was added to the count.  
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Following the methods used by others such as Allen et al. (1984) and Freddy (1986) I 

was also interested in recording: 

 

a) The number of disturbance events (i.e. an occasion when one or more otters changed 

behaviour (definitions in Table 3.6). 

b) The number of different disturbance responses (the number of otters showing a 

specific behaviour change: alert, behaviour change or flush) shown by otters per 

disturbance event and per day (Table 3.6).  

c) The number and type of disturbance stimuli, e.g. kayaks, boats and divers (Table 3.6) 

involved in each disturbance event.  

 

This information was collected by recording every disturbance event that occurred during 

the observation period on a check-sheet. For each disturbance event the type of 

disturbance stimuli causing the disturbance event, the number of otters exhibiting a 

disturbance response and the type of response was recorded.  This data was then used to 

determine which types of disturbance stimuli most commonly caused disturbance events 

and how otters responded to different disturbance stimuli.  

 

6.4.1 Proportion of Disturbance Stimuli Causing Disturbance Events 

Due to the manoeuvrability of kayaks and divers, the large number of disturbance stimuli 

that could be present in the study site at any one time and the difficulty of telling 

individual kayaks or divers apart, it was not possible to assign a score to each individual  

disturbance stimulus indicating whether it caused a disturbance event or not. Thus it was 

not possible to derive a direct measure of the proportion of disturbance stimuli that were 

actually involved in disturbance events.  However, because there were fewer disturbance 

events than disturbance stimuli it was possible to record every disturbance event that 

occurred and record the type and number of disturbance stimuli that caused the event. 

The total number of disturbance stimuli involved in causing a disturbance event could 

then be divided by the total number of disturbance stimuli recorded overall during the 

observational period to arrive at a proportion of disturbance stimuli causing disturbance 

events. This is summarised in Equation 6.1. 
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Equation 6.1: Proportion of Disturbance Stimuli Causing a Disturbance Event 

 

 

 

 

 

 

It should be borne in mind however, that a single disturbance stimulus could potentially 

be the cause of more than one disturbance event, i.e. a single kayak might cause several 

disturbance events one after another. Therefore it is possible that figures derived using 

Equation 6.1 could be a slight overestimation of the actual number of disturbance stimuli 

involved in disturbance events.  I was also interested in calculating how long it took 

otters to return to their pre-disturbance behaviour following a disturbance response (alert, 

behaviour change or flush). This was derived from video recordings of focal otters that 

had been disturbed rather than from the continuously collected data, as described in 

Chapter 3, section 3.4.3.3.   

 

Previous studies indicate that interpretation of results is less ambiguous if the animals 

being studied are not already active. Burger (1981) found that measuring responses (of 

birds) to human disturbance when they were already active was difficult, because 

individuals frequently left the flock or flushed for no apparent reason and without an 

apparent stimulus. Dyck & Baydack (2003) focused on resting behaviour in their study of 

disturbance in polar bears (Ursus maritimus), arguing that this allowed the implications 

of disturbance on energy expenditure or adverse physiological responses to be assessed. 

Focusing on resting bears also provided a functionally uniform starting point for data 

recording and improved comparability between bears with and without the presence of 

tundra vehicles disturbance stimuli. 

 

To reduce ambiguities of interpretation in the current study the duration of disturbance 

responses were calculated only for disturbance events that occurred from a starting point 

where the focal otter had been resting and had a clear end where the focal otter returned 

Proportion of Disturbance Stimuli  

Causing a Disturbance Event      = 

Number of Disturbance Stimuli Observed 

Causing a Disturbance Event 

Total Number of Disturbance Stimuli 

Recorded During Observation 
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to resting behaviour following the disturbance. For otters that were already active it was 

too difficult to ascertain whether a disturbance had actually taken place and when 

disturbance behaviour ceased. Focusing on resting otters was also of most interest as 

disruption of resting could then be discussed in relation to increased energy expenditure. 

In some cases of disturbance focal otters left the study site completely and in these cases 

it was not possible to ascertain when pre-disturbance behaviour resumed. Once 

disturbance events involving animals that were active or left the area had been excluded, 

a total of 58 disturbance events remained that could be used to calculate the time taken by 

otters to return to pre-disturbance behaviour following a disturbance event. 

 

In total the continuous sampling observations used to record numbers of disturbance 

stimuli, otters, disturbance events and specific disturbance responses were conducted 

over 118 days, a total of 728 hours. Disturbance events were observed 981 times during 

this period. Otters were present on every day that observations took place.  
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6.5 Results 

 

6.5.1 Frequency of Disturbance Stimuli, Events and Responses 

Over the days on which data were collected a total of 12,161 disturbance stimuli were 

counted. Of these, 65.3% (N=7943) were kayaks, 29.4% (N=3579) boats, 4.8% (N=582) 

divers and 0.5% (N=57) other stimuli (e.g. low flying aeroplanes, loud road works or 

sirens etc). This represents an average of 20.60±1.60 disturbance stimuli per hour at the 

disturbed study sites (Plaza, Harbour, Hopkins and Lovers Point) and 1.37±0.21 

disturbance stimuli per hour at Otter Point, the relatively undisturbed study site (see 

section 3.4.2). These sites were split up in this way because Otter Point had such low 

levels of disturbance stimuli compared to other sites and so for the purposes of this study 

can be considered undisturbed.  

 

Over the same period 981 disturbance events were observed, an average of 1.64±0.15 

disturbance events per hour. Within each of the 981 disturbance events, more than one 

otter could exhibit a disturbance response. Therefore within the 981 disturbance events a 

total of 2113 disturbance responses were recorded. Of these, 49.5% (N=1046) were alert 

responses, 25.5% (N=538) were behaviour change responses and 26.0% (N=549) were 

flush responses. Dividing the total number of disturbance responses by the total number 

of otters present per day yielded the average number of disturbance responses shown per 

otter, per day, as 1.93±0.18. The averages for each type of disturbance response were 

1.00±0.11 for alert responses, 0.51±0.06 for behaviour changes and 0.47±0.06 for flush 

responses. Therefore alert responses were almost twice as frequent as the other types of 

response. 

 

6.5.2 Differences in Frequency of Disturbance Stimuli between Sites 

Table 6.1 presents the mean number of otters, kayaks, boats, divers (disturbance stimuli) 

and the frequency of alert, behaviour change and flush responses per otter (disturbance 

responses) across sites. Kayaks were the most common type of disturbance stimuli at the 

Plaza, Hopkins and Lovers Point, whilst boats were more common at the Harbour and 

Otter Point. The highest numbers of divers were seen at the Plaza due to the proximity of 
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the Breakwater beach from which many shore based dives started. There were 

significantly different numbers of otters, kayaks, boats, divers and other disturbance 

stimuli across sites (Table 6.1). The Plaza and the Harbour had the highest levels of 

disturbance stimuli, followed by Hopkins, Lovers Point and lastly Otter Point. There 

were no associations between numbers of otters per day and numbers of boats (rs =-0.13, 

p>0.05) or divers (rs =0.03, p>0.05). However, there was a significant inverse correlation 

between numbers of otters and numbers of kayaks (rs =-0.43, p<0.01) across all sites. The 

distribution of sea otters relative to distribution of the disturbance stimuli is discussed 

further in Chapter 8.  

 

6.5.3 Differences in Frequency of Disturbance Events and Responses between Sites 

The total number of disturbance events observed differed significantly between sites 

(KW=43.9, p<0.01). The Plaza had most disturbance events (N=467), followed by 

Hopkins (N=224), the Harbour (N=161), Lovers Point (N=95) and lastly Otter Point 

(N=34). The frequency of disturbance responses (per otter, per day) also differed 

significantly across the study sites (Table 6.1). The figures in Table 6.1 indicate that the 

Plaza had the highest frequency of disturbance responses per otter, per day. The average 

number of alert and behaviour change responses per otter at the Plaza, was almost twice 

that of the overall average across sites. With regard to frequency of total disturbance 

responses the Plaza was followed by Hopkins, with the next highest being Lovers Point, 

then the Harbour and lastly Otter Point. 
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Table 6.1: Mean (±SE) Number of Otters, Kayaks, Boats, Divers and Disturbance Responses across All Sites and per Site. 

 

 

 

 

 

 

 

 

 

 

Mean Per Observation 

All Sites 

(N=104) 

 

Plaza 

(N=26) 

Harbour 

(N=21) 

Hopkins 

(N=24) 

Lovers Point 

(N=15) 

Otter Point 

(N=18) KW df Signif. 

Otters  11.03±0.61 7.77±0.68 8.85±1.04 10.84±1.19 14.00±1.19 16.62±1.90 26.57 4 p<0.01 

Kayaks  67.31±7.03 161.63±15.61 53.19±7.00 48.16±7.30 27.20±6.68 2.19±0.48 79.81 4 p<0.01 

Boats  30.33±4.61 8.30±1.30 104.04±11.65 15.68±2.60 2.73±0.61 4.19±0.73 56.29 4 p<0.01 

Divers  4.93±0.96 12.90±3.02 0.07±0.05 2.52±0.84 6.53±2.34 1.52±0.57 47.62 4 p<0.01 

Other  0.48±0.22 0.07±0.07 0.52±0.36 0.12±0.12 2.13±1.53 0.29±0.17 7.63 4 NS 

Total Stimuli  103.06±8.88 182.90±17.34 157.81±17.26 66.48±8.24 38.60±9.34 8.19±1.26 71.86 4 p<0.01 

Alert  (per otter) 1.00±0.11 2.18±0.29 0.68±0.11 1.04±0.20 0.51±0.12 0.03±0.01 56.66 4 p<0.01 

Behav. Change (per otter) 0.51±0.06 0.91±0.14 0.57±0.11 0.39±0.08 0.44±0.10 0.05±0.02 38.35 4 p<0.01 

Flush  (per otter) 0.47±0.06 0.74±0.13 0.19±0.07 0.61±0.16 0.64±0.18 0.12±0.04 20.94 4 p<0.01 

All Responses  (per otter) 1.93±0.18 3.72±0.38 1.40±0.24 2.04±0.36 1.50±0.29 0.19±0.05 54.57 4 p<0.01 
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6.5.4 Differences in Proportion of Disturbance Responses between Sites 

The proportion of each type of disturbance response shown also varied significantly 

between sites (Table 6.2). Although it is important to recognise the intrinsic non-

independence of the figures in Table 6.2, they are still instructive in that they indicate 

differences in the relative proportions of disturbance responses between sites. On average 

alert responses accounted for 0.45±0.03 of all responses, behaviour change 0.30±0.03 and 

flush responses for 0.25 ±0.03 of the total number of disturbance response per otter, per 

day. Across sites, alert responses were higher than average at the Plaza, the Harbour and 

Hopkins, but lower than average at Lovers Point and Otter Point. The number of 

behaviour change responses was higher than average at the Harbour and the number of 

flush responses higher than average at Lovers Point and Otter Point.  

 

Table 6.2: The Mean Proportion (±SE) of Alert, Behaviour Change and Flush 

Disturbance Responses per Otter, per Day, across Sites 

 
Disturbance 

Response 

Plaza 

(N=25) 

Harbour 

(N=21) 

Hopkins 

(N=24) 

Lovers Point 

(N=13) 

Otter Point 

(N=10) KW df Signif. 

Alert 0.53±0.04 0.49±0.05 0.50±0.06 0.42±0.08 0.20±0.09 16.28 4 p<0.01 

Behav. Change 0.26±0.04 0.41±0.05 0.23±0.05 0.25±0.05 0.29±0.11 10.58 4 p<0.05 

Flush 0.21±0.03 0.10±0.03 0.27±0.06 0.33±0.07 0.51±0.12 14.33 4 p<0.01 

 

6.5.5 Disturbance Stimuli Causing Disturbance Events 

For each disturbance event witnessed (N=981) the disturbance stimuli that caused it was 

recorded. The majority of disturbance events were caused by kayaks (86.4%, N=847), 

much fewer (8.7%, N=86) were caused by boats and very few (0.8%, N=8) were caused 

by divers. A small percentage (2.2%, N=22) were caused by a combination of kayaks, 

boats and divers. For 1.9% (N=18) of disturbance events no stimulus was recorded, this 

usually occurred when the disturbance event was witnessed but the approach to the sea 

otters by a disturbance stimulus was not, for example if the observer was looking in 

another direction when the approach toward a sea otter by a disturbance stimulus was 

made.  
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It should be recognised that not all disturbance stimuli that passed through the study site 

were responsible for causing a disturbance event. Table 6.3 shows the total number of 

kayaks, boats and divers that were recorded in all study sites during the observational 

period, in addition to the total number of kayaks, boats and divers that were recorded as 

causing disturbance events. Using Equation 6.1 it was calculated that the proportion of 

kayaks causing disturbance events was therefore approximately 0.25, for boats it was 

0.03 and for divers 0.05. No disturbance events were witnessed that were caused by 

‘other’ disturbance stimuli. These figures indicate that a large proportion of kayaks, boats 

and divers use or pass through the study site without eliciting any observable reaction 

from sea otters.  

 

Table 6.3: Total Disturbance Stimuli Counted During Observations and Number 

causing a Disturbance Event 

 
 Kayaks Boats Divers 

Total Counted During Observational Period (N=118) 7943 3579 582 

Total Counted Causing Disturbance Events (N=981) 2009 108 32 

 

Equation 6.1 was then used to calculate the proportion of kayaks, boats and divers 

causing disturbance events between sites. Table 6.4 presents the results of these 

calculations. These figures indicate that at less disturbed study sites, such as Hopkins, 

Lovers Point and Otter Point, a larger proportion of kayaks caused disturbance events 

than at more disturbed study sites such as the Plaza and the Harbour. This may be 

suggestive of otters being more tolerant to disturbance stimuli at study sites where they 

encountered them more frequently. This pattern was not apparent for boats and divers.  

 

Table 6.4: Proportion of Disturbance Stimuli Causing a Disturbance Event across 

Study Sites 

 

Study Site Kayaks Boats Divers 

Plaza 0.23 0.07 0.06 

Harbour 0.19 0.02 0.00 

Hopkins 0.35 0.08 0.13 

Lovers Point 0.43 0.05 0.00 

Otter Point 0.43 0.09 0.06 
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Next I considered whether the proportion of disturbance events associated with each type 

of disturbance stimulus differed between sites (Table 6.5). At the Plaza, Otter Point and 

Hopkins the majority of disturbance events were associated with kayaks. At the Harbour 

and Lovers Point, although the majority of disturbances were still associated with kayaks, 

a larger proportion of disturbance events than at other sites were associated with boats. 

This is unsurprising because the overall numbers of boats were higher at the harbour. At 

Lovers Point there were a larger proportion of disturbance events for which a disturbance 

stimulus was not recorded.  

 

Table 6.5: The Proportion of Total Disturbance Events Associated with Different 

Stimuli at each Study Site   

 

 Plaza Harbour Hopkins Lovers Point Otter Point 

Kayaks 0.95 0.69 0.84 0.41 0.96 

Boats 0.02 0.27 0.13 0.21 0.00 

Divers 0.01 0.00 0.01 0.03 0.00 

Combined 0.02 0.02 0.01 0.00 0.02 

None 0.00 0.02 0.01 0.35 0.02 

 

For 941 disturbance events a single type of disturbance stimulus (kayak or boat or diver) 

was associated with the disturbance event. Based on the data presented in section 6.5.1 it 

would be expected that 65% of disturbance events would be caused by kayaks, 29% by 

boats and so on. To see whether frequencies departed from this expectation, a chi-square 

test was conducted. Table 6.6 displays the observed versus expected scores for number of 

times each disturbance stimuli was the cause of a disturbance event. There was a strong 

significant difference between what would be expected and what was observed 

(χ2=255.54, df=3, p<0.001). It therefore appeared that disproportionately more 

disturbance events were associated with kayaks than would be expected based on the 

number of kayaks recorded and fewer were associated with boats, divers and other 

sources. 
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Table 6.6: Observed vs. Expected Number of Disturbance Events Caused by Each Type 

of Disturbance Stimuli 

 

 Kayaks Boats Divers Other Total 

Number Observed 847 86 8 0 941 

Number Expected 614 277 45 5 941 

 

6.5.6 Differences across Days of the Week 

Table 6.7 shows that there was a significant difference between days of the week for 

number of kayaks, boats, total disturbance stimuli, alert responses, behaviour change 

responses and total disturbance responses. Disturbance responses per otter per day were 

highest at the weekends. The number of otters seen did not vary across days of the week, 

nor did the number of divers, other disturbance stimuli, flush disturbance responses or the 

proportion of disturbance stimuli involved in a disturbance event.   

 

6.5.7 Differences across Month and Year 

There were no significant differences in the number of disturbance stimuli (χ2=0.58 df=2, 

p>0.05), or disturbance responses (χ2=3.07, df=2, p>0.05) observed between months. 

There were also no significant differences in number of disturbance stimuli across years 

(χ2=1.22, df=1, p>0.05). There was however a significant decrease in the number of 

disturbance responses observed in 2004, compared to 2003 (χ2=4.02, df=1 p<0.05). 
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Table 6.7: Mean (±SE) Numbers of Otters, Disturbance Stimuli, Disturbance Responses and Proportion of Stimuli causing a 

Disturbance Response per day, across Days of the Week 

 

Mean Per 

Observation 

Monday 

(N=18) 

Tuesday 

(N=18) 

Wednesday 

(N=6) 

Thursday 

(N=18) 

Friday 

(N=9) 

Saturday 

(N=19) 

Sunday 

(N=15) KW df Signif. 

Otters  10.37±2.01 12.25±1.50 12.14±2.80 12.48±1.60 11.40±1.89 8.27±0.91 11.42±1.15 6.94 6 NS 

Kayaks  70.68±18.32 27.45±9.05 35.86±11.99 43.57±13.23 31.20±11.24 149.59±20.44 67.47±10.78 35.39 6 p<0.01 

Boats  23.68±8.64 16.35±6.29 32.57±18.26 20.67±8.13 26.80±14.44 49.09±14.75 41.68±14.79 12.35 6 p<0.05 

Divers  2.11±0.63 2.75±0.84 3.29±1.81 0.81±0.36 2.50±0.98 11.50±3.43 8.89±3.65 10.70 6 NS 

Other  0.00±0.00 0.15±0.11 0.00±0.00 0.10±0.10 0.50±0.34 0.36±0.22 2.05±1.28 7.82 6 NS 

Total DS  96.47±19.57 46.70±11.88 71.71±21.77 65.14±15.16 61.00±20.73 210.55±23.12 120.11±18.89 33.82 6 p<0.01 

Alert  0.89±0.26 0.45±0.18 0.30±0.12 0.72±0.17 0.61±0.37 1.94±0.33 1.37±0.30 29.25 6 p<0.01 

Behav. Change  0.48±0.10 0.22±0.06 0.63±0.45 0.42±0.11 0.30±0.16 0.82±0.16 0.64±0.12 15.39 6 p<0.05 

Flush 0.44±0.12 0.53±0.19 0.29±0.15 0.47±0.16 0.30±0.20 0.60±0.16 0.47±0.15 5.02 6 NS 

All Responses 1.72±0.42 1.19±0.34 1.18±0.49 1.56±0.33 1.18±0.60 3.27±0.49 2.43±0.42 22.58 6 p<0.01 
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6.5.8 Associations Observed within Disturbance Events 

Spearman’s correlation analyses were conducted to test for associations between the 

total number of otters in the study site, the number of disturbance stimuli involved in 

each disturbance event and the proportion of otters exhibiting each type of disturbance 

response (alert, behaviour change and flush) within the disturbance event. Results of 

these analyses indicated that the proportion of otters showing alert responses per 

disturbance event was negatively associated with the total number of otters in the 

study site (rs =-0.26, N=980, p<0.01). In contrast the proportion of sea otters showing 

flush responses per disturbance event was positively associated with the total number 

of sea otters in the study site (rs =0.16, N=980, p<0.01). No association was seen 

between total number of otters in the study site and proportion of otters per 

disturbance event exhibiting behavioural change responses (rs=-0.02, N=918, p>0.05).    

 

Number of Otters per Disturbance Event
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Figure 6.1: Plot Showing Negative Association between Number of Otters and 

Frequency of Alert Responses per Disturbance Event 
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Number of Otters per Disturbance Event
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Figure 6.2: Plot Showing Positive Association between Number of Otters and 

Frequency of Flush Responses per Disturbance Event 

 

There was no association between higher numbers of kayaks involved in a disturbance 

event and higher proportions of otters showing alert responses (rs=0.01, N=949, 

p>0.05). There were however, positive associations between the number of kayaks 

involved in a disturbance event and higher proportions of otters showing behavioural 

change (rs=0.08, N=980, p<0.05) and flush (rs=0.07, N=918, p<0.05) responses. 

Higher numbers of boats were not associated with proportion of otters exhibiting any 

of the different types of disturbance response. For divers there was a negative 

association between the number of divers involved in a disturbance event and the 

proportion of otters showing alert responses (rs=-0.06, N=980, p<0.05), there were no 

other significant associations between divers and disturbance response. 

  

6.5.9 Association between Disturbance Stimuli and Response per Day 

Due to the large number of correlation analyses that I wanted to carry out on the scan 

sample data variables Bonferroni adjustments were used to reduce the risk of a Type 1 

error occurring. Keppel’s (1991) adjusted Bonferroni was employed which 

subsequently adjusted the acceptable probability from p<0.05 to p<0.0125. Table 6.8 
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presents the raw correlation coefficients and p-values for each correlation, with those 

that were accepted following the Bonferroni adjustment highlighted in bold. 

Following this adjustment there was a significant positive association between the 

numbers of kayaks per 6h observation and the frequency of alert (rs =0.64, N=118, 

p<0.01), behaviour change (rs=0.58, N=118, p<0.01) and flush disturbance responses 

per otter per observation (rs=0.34, N=107, p<0.01). For divers there was a positive 

correlation with alert responses (rs =0.30, N=118, p<0.01). However there was no 

significant association divers and behaviour change or flush responses and between 

boats and any disturbance response (Table 6.8).  

 

Table 6.8: Spearman’s Rank Correlation Coefficients and p-values for Associations 

between Number of Kayaks, Boats and Divers and Frequency of Different 

Disturbance Responses per Otter, per 6h Observation 

 
Type of Disturbance Response Kayaks Boats Divers 

Alert Response (N=118) .664 .193 .306 

  (.000) (.036) (.001) 

Behaviour Change Response (N=118)  .583 .181 .149 

  (.000) (.050) (.107) 

Flush Response (N=107) .340 -.143 .135 

  (.000) (.140) (.166) 

 

Figure 6.3 illustrates the direction of the association between total kayaks per 6h 

observation and frequency of alert, behaviour change and flush disturbance responses 

(per otter) combined (total disturbance responses). 
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Figure 6.3: Association between Number of Kayaks and Frequency of Disturbance 

Responses per Otter (per 6h observation) 
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6.5.10 Time Taken to Recover from Disturbance Responses 

On 58 occasions it was possible to determine the length of disturbance responses of 

focal otters to approach from a kayak. Of these 41.4% (N=25) were ‘alert’ 

disturbances, 36.2% (N=21) were behaviour change disturbances and 22.4% (N=13) 

were flush disturbances. Recovery times varied widely between types of responses. 

Sea otters recovered from alert responses most quickly followed by behaviour change 

and lastly flush responses. Figure 6.4 presents the mean recovery time in seconds for 

each type of disturbance. On average it took approximately 1.5 minutes (±21.1 

seconds) to recover from an alert response, nine minutes (±103.4 seconds) to recover 

from a behaviour change response and 16 minutes (± 167.27 seconds) to recover from 

a flush response.  
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Figure 6.4: Mean Time ± SE (seconds) taken to recover from Different Disturbance 

Responses 
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6.5.11 Mean Time Spent Engaged in Disturbance Responses (per otter, per day) 

In section 6.5.1 the mean number of disturbance responses per otter, per day were 

calculated as approximately 1.00 alert and 0.5 behaviour change and flush responses. 

Therefore based on the figures presented in section 6.5.10, the average time spent in 

disturbance responses per otter, per day can be calculated by summing the mean time 

spent in alert responses plus half of the mean time spent in behaviour change and 

flush responses. Where alert responses are ‘a’, behaviour change responses are ‘b’ and 

flush responses are ‘c’.  

 

Equation 6.2: Mean Time Spent in Disturbance Responses (per otter, per day) 

 

Mean Time Disturbed (per otter, per day) = a + (b+c)  

             2 

Therefore:  Mean Time Disturbed (per otter, per day) = 1.5 + (9+16) = 14 minutes 

                    2           

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 235 

6.6 Discussion 

As in some previous studies of wildlife disturbance, the current study investigated 

disturbance of sea otters by measuring the level of disturbance stimuli within the 

study sites and calculating the frequency with which otters exhibited short-term 

behavioural changes (disturbance responses) in response to these stimuli. High levels 

of disturbance stimuli (kayaks, boats and divers) were recorded in the Monterey area 

and there was evidence that some of these disturbance stimuli led to short-term 

behavioural changes in sea otters.  Not all disturbance stimuli were involved in 

causing disturbance events. Previous studies (e.g. Burger 1981; Andersen et al. 1989; 

Grubb & King 1991) have found that some species will partially habituate to 

anthropogenic disturbance stimuli, with disturbance responses only occurring when 

the disturbance stimulus was particularly threatening; for example closer, faster, 

louder or of longer duration. It is possible that the reason only a proportion of the 

kayaks, boats and divers recorded in this study caused a disturbance event is that 

some of them were behaving in ways that were considered to be more threatening by 

sea otters. This is investigated further in Chapter 7.   

 

The proportion of disturbance stimuli that caused a disturbance event varied between 

study sites as did the relative proportions of alert, behaviour change and flush 

responses. In areas that were subject to higher levels of human activity, such as the 

Plaza and Harbour, a smaller proportion of the disturbance stimuli present caused a 

disturbance. In addition these sites had higher frequencies of low level disturbance 

responses (alert) and lower frequencies of the higher level disturbance responses 

(behaviour change and flush). The opposite pattern was seen for Otter Point where 

disturbance stimuli were consistently at a much lower level, and for Lovers Point 

where human activities had not been occurring at a high level for as long as at the 

Plaza, Harbour and Hopkins sites. This was due to the Lovers Point kayak outlet 

being opened more recently than the outlets near to the Plaza, Hopkins and Harbour 

study sites.  These results appear to indicate that sea otters were more tolerant to 

anthropogenic disturbance at study sites where human activity was higher and had 

been occurring for longer, suggesting that otters in these areas may have habituated to 

human activities more than otters at other sites.  
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The lack of association between the number of boats or divers present and the number 

of alert, behaviour change and flush responses suggests that the level of disturbance 

experienced by sea otters did not increase depending on how many of these 

disturbance stimuli  were present. The positive association seen between number of 

kayaks, behaviour change and flush responses may indicate that the number of kayaks 

approaching an otter is a factor in determining the number of sea otters disturbed and 

the level of disturbance response shown. This has management implications because 

wildlife watching guidelines could include a recommendation that kayaks do not 

approach sea otters in large groups, or wait until other kayaks have moved on before 

approaching an otter to view it. 

 

The number of otters present in the study site appeared to be associated with the 

frequency of disturbance events occurring per day and the number of otters showing 

each type of disturbance response during disturbance events. Larger numbers of otters 

in the study site were correlated with fewer disturbance responses overall. This may 

be related to ‘a safety in numbers’ effect (Lima 1995, 1998a &1998b) where 

increasing group size means that each individual is at less risk from predators due to a 

dilution effect (McFarland 1999, pg.137) and can afford to reduce their investment in 

vigilance (McFarland 1999, pg. 136). Therefore individuals may be less likely to 

respond to a threatening response while in larger groups. However, during disturbance 

events when more sea otters were present, the number of otters was positively 

associated with the number of otters showing flush responses. This may be due to 

otters being more likely to flush once another otter in the group has already done so 

Similar observations have been made in regard to bird flocks where once one bird is 

flushed others are more likely to follow (e.g. Burger 1998).  

 

Kayaks were by far the most frequent disturbance stimulus in this study and 

consequently caused the most disturbance events. What was more interesting was that 

kayaks were observed as causing a disproportionate number of disturbance events 

compared with other disturbance stimuli, based on the proportions of each stimulus 

present. Previous studies have found that some activities are disproportionately more 

disturbing than others, for example Burger (1998), Lafferty (2001a & 2001b) and 

Janik & Thompson (1996), as was discussed in section 6.2.  These authors have 

suggested that the difference in the degree of response shown by species to 
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anthropogenic disturbance is likely to be due to the different characteristics of 

disturbance stimuli. For example, jet skis are noisier than motor boats and can get 

closer to bird colonies on islands because they can operate in shallower water than 

motorboats (Burger 1998). Dogs are more likely to chase birds than are people 

(Lafferty 2001a & 2001b) and therefore birds may be more sensitive to the presence 

of dogs. The same may be true for dolphin-watching boats because these are more 

likely to follow dolphins and attempt to spend longer periods with them (Janik & 

Thompson 1996), a trend that has also been seen for motor boats in relation to orcas 

(Jelinski  et al.  2002).  

 

Non-motorised boats such as kayaks may be more disturbing to wildlife due to their 

increased mobility compared to other types of disturbance stimuli (Allen et al 1984) 

which allows them to get into areas that other types of vessel cannot access. 

Dornbusch & Co (1994) suggest that, contrary to popular perception, non-motorised 

vessels such as kayaks may have a bigger impact on coastal wildlife in particular as 

they can get closer to shore, access more remote sites and their quiet approach may 

have a stalking effect akin to predators. Burger & Gochfeld (1993) point out that 

tourist disturbance often differs significantly from other kinds of human disturbance. 

They suggest that (1) tourists often want to photograph animals and birds and 

therefore will edge closer, and remain close for longer periods of time, than a non-

tourist, (2) tourists may want to get close to identify or observe a bird regardless of 

the impact on the bird and will sometimes intentionally flush a rare or interesting bird 

to get a better look, (3) tourists occur in large, noisy groups and there may be 

continuous disturbances from separate groups that have a cumulative effect and (4) 

effects of disturbance from tourists may be subtle and not immediately obvious to the 

tourists themselves. 

 

Having given consideration to the studies mentioned above several suggestions can be 

made as to why kayaks may be particularly disturbing to sea otters compared to other 

disturbance stimuli.  Firstly kayaks are often being paddled by tourists whose specific 

aim is to view wildlife (sea otters in the current study). Evidence for this supposition 

was presented in Chapters 4 and 5. In accordance with the findings of Janik & 

Thompson (1996) and Burger & Gochfeld (1993), this may lead to kayaks 

approaching sea otters more often, and spending longer with them, than other 
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disturbance stimuli whose main aim was more likely to be fishing, sailing, diving or 

other recreational activities that were not so sea otter orientated. Kayaks were also at 

an advantage in regard to approaching sea otters, because otters in the current study 

were usually resting in the kelp beds during observations. Kayaks can paddle right 

into kelp beds and therefore get very close to otters, whereas many motor boats avoid 

travelling through kelp because it can become entangled in their outboard engines. 

Therefore most boats in the study were observed outside the kelp beds and 

consequently further away from otters. Divers spent the greatest proportion of their 

time under the surface of the water, whereas otters in this study were most commonly 

resting on the surface and may not have been disturbed by divers passing nearby or 

underneath them below the water surface.  

 

I suggest that in addition to these factors another characteristic of kayaks may have 

contributed to the higher levels of disturbance associated with them. In Chapters 4 and 

5, I discussed the wide range of people that take part in kayaking activities and 

indicated that many of these people were general holiday makers and tourists rather 

than experienced kayakers. Personal observations and experiences while kayaking, in 

addition to conversations held with kayak operators (A. Adams pers. comm; M. 

Roberts pers. comm.) indicated that many first time kayakers were not confident about 

how to handle their kayak. It is quite possible that many kayakers may be busy trying 

to cope with an unfamiliar activity, getting to grips with paddling and controlling the 

direction in which they want to go, plus dealing with often challenging wind and 

swell conditions. This could subsequently lead to reduced vigilance as to the 

whereabouts of sea otters. Sea otters are well-camouflaged in the kelp when resting 

and it takes experience and vigilance to recognise them from a distance. Many 

kayakers are therefore likely to find themselves almost on top of sea otters, and 

already causing a disturbance, before they realise what is happening. In contrast 

operating a motor boat or diving requires some level of training or licensing and 

therefore these people may have been more experienced and in control while taking 

part in such activities.  

 

Sea otters were most commonly seen to respond to human disturbances by opening 

their eyes, raising their head and looking around (alert response). This is likely to be a 

form of vigilance behaviour and according to Delaney et al’s (1999) study on 
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Mexican spotted owls (Strix occidentalis lucida) alert behaviour such as this may 

represent an initial response to a disturbance stimulus that occurs in order to assess the 

risk posed by the stimulus and make a decision regarding whether any further action 

is required. As over 50% of the disturbance responses recorded were alert responses 

which did not progress to behaviour change or flush responses, it would appear that 

on most occasions sea otters decided that the disturbance stimulus they were 

encountering did not require any further action, for example avoidance. These 

responses were usually of short duration and although they tended to interrupt quiet 

resting behaviour, they were unlikely to significantly impact overall time budgeting 

unless very frequent. Behaviour change and flush responses both accounted for 

approximately 25% of disturbance responses witnessed. These responses were of 

longer duration and therefore had more potential to impact upon time budgeting and 

energy expenditure. They also represent violations of the Marine Mammal Protection 

Act (MMPA), the Endangered Species Act (ESA) and the National Marine Sanctuary 

(NMS) programme guidelines, as changing a marine mammal’s (MMPA) or listed 

animal’s (ESA) natural behaviour constitutes harassment under these regulations. This 

suggests that concerns regarding disturbance of sea otters in the Monterey area were 

justified and require further action from management bodies such as National 

Oceanographic and Atmospheric Administration (NOAA) and the U.S. States Fish 

and Wildlife Service (FWS). 

 

The type of data collected in this chapter are useful in calculating the frequency and 

level of disturbance shown, ascertaining if some types of disturbance stimuli are more 

disturbing than others and investigating whether the study species exhibits tolerance 

to disturbance stimuli. These data can also be useful for informing managers of the 

level of wildlife disturbance occurring in a particular area or wildlife population. 

Knowing with what frequency disturbance responses occur enables predictions to be 

made about how this might impact overall time budgeting and therefore energy 

expenditure. Several studies (e.g. Allen et al. 1984; Freddy 1986; Lafferty 2001a; Frid 

& Dill 2002; Dyck & Baydack 2003) have suggested, based on these type of results, 

that anthropogenic disturbance may have the potential to reduce time spent in 

behaviours important for fitness and survival such as foraging, resting, reproduction 

and care of young. These studies also suggest that disturbance responses may increase 

energetic expenditure because animals are forced to use energy fleeing the 
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disturbance stimuli and that interruption of foraging may decrease energy intake. 

These predictions are supported by research into antipredator behaviour which has 

shown that responding to predators can interrupt other important behaviours (e.g. 

Ydenberg & Dill 1986; Lima 1998 and papers reviewed in Frid & Dill 2002). Species 

have evolved to manage predator induced stress and are likely to make decisions 

regarding predators that allow them to balance the costs of avoiding predators and the 

need to carry out other fitness enhancing behaviours (Lima 1998). Responses to 

human disturbance may be managed in a similar way. A species may make decisions 

regarding the risk posed by an anthropogenic disturbance stimulus and balance this 

risk with the need to carry out important natural behaviours. This is related to the 

concept of behavioural resilience discussed in section 2.4 (McFarland 1989 pg. 22; 

McFarland 1999, pg. 447).  

 

This makes it difficult to predict whether disturbance behaviours exhibited by an 

animal to a human disturbance are actually detrimental to that animal or to a 

population in the long term. It may be that anthropogenic disturbance only becomes a 

significant problem for species when it exceeds a particular level, becoming chronic. 

Lima (1998) suggests that chronic exposure to unusually high predation risk may 

impair antipredator decision making. The same could be true for human disturbance. 

If exposed to chronic anthropogenic disturbance an animal may no longer be able to 

balance responses to that disturbance stimulus with the behaviours required to 

maintain fitness (Barnard & Hurst 1996). Determining at what point response to 

human disturbances may start to impair an animal’s fitness requires an understanding 

of how the human disturbance stimuli in question affects the daily behavioural time-

budgeting of an animal. If the disturbance responses of an animal reach a level where 

they significantly decrease the time spent in fitness enhancing behaviours, 

significantly increase behaviours that require additional energetic expenditure or lead 

to changes in the use of preferred or resource rich habitat, then making predictions 

regarding the biological significance of the anthropogenic disturbance becomes more 

possible.  

 

This chapter suggests that high levels of anthropogenic disturbance are present in the 

Monterey area. Sea otters have been observed exhibiting disturbance responses to 

disturbance (in the form of recreational activities) in this area. However, it is not clear 
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from these results which characteristics of disturbance stimuli are associated with 

occurrence of disturbance responses. As kayaks were the activity most closely 

associated with sea otter disturbance several characteristics of kayak approaches will 

be investigated in the next chapter. In addition what cannot be ascertained from the 

data analysed in the current chapter is whether the disturbance responses shown by 

sea otters in response to human activities are biologically significant, i.e. whether they 

have the potential to cause longer term impacts in terms of behavioural budgeting, 

energetic expenditure or habitat use. This is a criticism that has been made of many 

studies that have only focused on short-term behavioural responses to human 

disturbance (Bejder & Samuels 2003). Therefore the following chapter will 

investigate whether anthropogenic disturbance stimuli are associated with changes in 

behavioural time budgeting, which will allow further predictions to be made regarding 

the biological significance of disturbance. Chapter 8 will then go on to investigate the  

distribution of sea otters in relation to disturbance to see if human activities have the 

potential to alter sea otters use of habitat.  
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Chapter 7: Impacts of Anthropogenic Disturbance on Sea Otter Time-Budgeting 

 

7.1 Introduction 

In Chapter 6 evidence was presented suggesting that sea otters (Enhydra lutris nereis) 

in the Monterey area of the Monterey Bay National Marine Sanctuary (MBNMS) are 

exposed to high levels of anthropogenic disturbance from recreational activities. This 

led to frequent interactions between sea otters and recreational vessels, in particular 

kayaks. Furthermore, some of the interactions witnessed were shown to cause short-

term changes in sea otter behaviour. These changes were termed ‘disturbance 

responses’ and categorised into three incremental levels (alert, behaviour change and 

flush). It was also suggested in Chapter 6 that the level of disturbance observed may 

have the potential to affect sea otter time-budgeting which could have further 

implications on energy expenditure and therefore fitness. This is of particular concern 

as the California sea otter population suffers from high levels of adult mortality 

(Riedman 1994; U.S. Fish and Wildlife (FWS) 2004) and has been slower to recover 

than expected compared with other sea otter populations (FWS 2004) since the 

cessation of hunting. 

 

This chapter will firstly review the literature pertaining to time-budgets and impacts 

of anthropogenic disturbance on time budgeting in a variety of species. Following this 

I shall present the results of the current study, starting with a description of sea otter 

time-budgeting in the study area. Time-budgets of groups and of individual otters will 

be discussed using different data collection methods. Time-budgeting will be 

compared across sites and discussed in relation to sea otter group structure. Next I 

investigate whether presence or increasing numbers of disturbance stimuli, 

particularly kayaks, led to any significant changes in time-budgeting. I shall also 

attempt to identify to what degree the occurrence of different short-term disturbance 

responses (alert, behaviour change and flush) affects or disrupts the frequency and 

duration of important behavioural states such as resting, foraging, grooming and 

travelling. Lastly this chapter will assess whether differences in the behaviour of 

disturbance stimuli, such as different types of approach to sea otters has an impact on 

the level of disturbance response shown and on subsequent time-budgeting. 
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7.2 Time-Budgets and Impacts of Anthropogenic Disturbance  

This section will start by introducing the concept of time-budgeting and reviewing the 

literature available on time-budgeting by sea otters. As very little work has been 

conducted on interactions between sea otters and recreational activities studies will be 

presented that have looked at impacts of human activities, including tourism, on time-

budgets of other species. Initially I will discuss studies that have looked at impacts of 

anthropogenic disturbance on time-budgeting by terrestrial animals and birds. This is 

followed by a more specific discussion on the impacts of anthropogenic disturbance 

on time-budgeting in marine mammals. This will focus initially on marine mammals 

that are more easily observed, due to their tendency to spend time on land or in 

shallow waters e.g. pinnipeds and sirenians, followed by a discussion of those marine 

mammals that spend their entire lives at sea, the cetaceans. This distinction is made 

because the different life history attributes of these groups means their behaviours and 

the way they can be studied are quite different.  

 

In some ways sea otters are more comparable to pinnipeds, polar bears (Ursus 

maritimus) and sirenians because all these groups spend long periods resting in easy-

to-observe areas. For pinnipeds and polar bears this often occurs on land (e.g. Salter 

1979; Allen et al. 1984; Cassini 2001; Dyck & Baydack 2004), whereas for many 

sirenians it may occurs in shallow, often clear, waters for example in Florida (e.g. 

Sorice et al. 2003; King & Heinen 2004). Resting behaviour is also easily observable 

in sea otters. Resting behaviour occurs most frequently on the surface of the water 

(e.g. Riedman & Estes 1990) where the otters usually wrap up in the floating weed of 

the kelp forests. This is often within an observable distance from shore. This 

characteristic of resting in visible areas makes it relatively easy to record clear 

behavioural responses to human activities in these species groups. In cetaceans 

observing and interpreting responses to human behaviours can be more challenging 

because their resting behaviour is less obvious and they spend much of their time out 

of our sight (Bejder & Samuels 2003). Despite these difficulties there is a large body 

of literature that attempts to quantify the responses of cetaceans to human activities. 

This has occurred in response to increasing popularity and subsequent concerns 

regarding whale-watching (Hoyt 2001) and swim-with-dolphins tours (Samuels et al. 

2000). Therefore, it is useful to discuss the findings of this large body of research 

because there may be comparisons and generalisations that can be drawn between 
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cetaceans and species such as sea otters for whom so little information regarding 

interactions with humans exists.  

 

An excellent review paper by Bejder & Samuels (2003) provides an in-depth 

discussion of the literature pertaining to effects of nature-based tourism on cetaceans. 

Within this review Bejder & Samuels (2003) discuss the study of behavioural states 

and activity budgets as one method that has been used to measure cetacean responses 

to tourism activities. They suggest that the justification behind this type of 

methodology is that repeated disruptions from human activities are likely to affect 

behavioural activity budgets, such as time spent foraging, resting, and socialising and 

that this could ultimately affect survival or reproductive success.  

 

Anthropogenic disturbance has also been likened to predation risk (Frid & Dill 2002). 

This is discussed in more detail in earlier sections (2.3 and 6.2). Therefore it might be 

expected that anthropogenic disturbance might lead to similar responses from animals 

as would be seen when presented with predation risk, such as increased vigilance, 

freezing, or fleeing (McFarland pg.331). Responding to predators or anthropogenic 

disturbance therefore requires a change in behaviour which would not have had to 

occur otherwise and this could potentially detract time and energy away from other 

fitness enhancing behaviours (Frid & Dill 2002).  

 

This chapter is also concerned with how different types of vessel behaviour and 

different direction of approach can affect the frequency and severity of disturbance 

responses shown by sea otters. Therefore, the literature review will also discuss 

studies concerned with the impact of different vessel behaviour and different 

approach types on other species.  

 

7.2.1 Introduction to Time and Energy Budgets 

In section 2.3 animal behaviour and decision making were discussed as being 

analogous to human consumer economics, whereby behavioural decision making is 

based on the need for animals to maximise benefits and minimise costs (McFarland 

1989, 1999). McFarland (1999) goes on to suggest that time and energy use by 

animals is comparable to money use in consumer economics, i.e. all of these are 

limited and have to be partitioned between several different purposes. In economics 
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money is often partitioned using budgets, therefore it follows that natural selection 

will have led to animals having time and energy budgets which allow them to allocate 

these limited resources in the most optimal way (McFarland 1999, pg. 441).  

 

7.2.2 Sea Otter Time-Budgets 

Sea otters are an intensively studied species and several papers have discussed sea 

otter daily time-budgets (e.g. Loughlin 1977; Shimek & Monk 1977; Ribic 1982; 

Garshelis & Garshelis 1986; Estes et al. 1986; Ralls & Siniff 1990; Riedman & Estes 

1990). In California sea otters daily patterns of activity tend to be characterised by 

morning and evening peaks in foraging activity and a period of rest from late morning 

to late afternoon (Riedman & Estes 1990). It is suggested that this long resting period 

occurs over the middle part of the day as intensity of solar radiation is at its greatest at 

this time. This allows otters to conserve energy through minimising heat production 

needed for thermoregulation (Ralls & Siniff 1990). 

 

Conserving energy and keeping warm in the cold waters they inhabit is a constant 

challenge for sea otters. Their small size, lack of blubber and dependence on fur as an 

insulator contribute to their high metabolic requirements and subsequent high dietary 

requirements (Costa & Kooyman 1984). Sea otters depend on their thick fur to 

maintain thermal neutrality which has been shown to be an efficient insulator. To 

maintain its insulating and water repulsion qualities sea otters must spend a large 

amount of time and energy grooming their fur (Costa & Kooyman 1982). To conserve 

energy while resting in colder temperatures sea, otters will increase their buoyancy by 

adjusting lung volume, resulting in less of the body being in contact with the water. 

Thermal conductance may also be reduced by grooming head, feet and paws dry 

before rest and holding these parts of the body out of the water. These body parts lose 

heat fastest so keeping them out of the cold water reduces speed of heat loss (Costa & 

Kooyman 1982).   

 

The greatest heat increases in sea otters have been observed at the beginning of 

resting periods, following foraging bouts, and it is suggested that sea otters need the 

heat produced during digestion in order to rest (Yeates pers. com; Costa & Kooyman 

1984). The post feeding increase in resting metabolism, known as Specific Dynamic 

Action is a short, intense metabolic bulge that is over in six hours for sea otters (Costa 
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& Kooyman 1984). This heat benefit is lost during rest, requiring sea otters to initiate 

another foraging bout following their rest period. An ongoing study (Yeates 

pers.comm.) has found that sea otter abdominal temperatures do not increase during 

periods of high activity (grooming and foraging) and it is suggested that this is due to 

the loss of the insulative air layer in the fur during grooming, swimming and diving. 

Temperatures only increase following foraging activity. The challenges otters face in 

maintaining thermal neutrality may be intensified by disturbances that interrupt 

resting behaviour and require otters to groom, swim away or dive, thus leading to 

increased heat loss.  

 

The morning and evening foraging pattern seen in otters is likely to be due to a 

combination of prey availability and environmental conditions (Estes et al. 1986). The 

afternoon peak in foraging behaviour seen in California otters may be partly due to 

the wind conditions in this area, with increasing winds in the afternoon disrupting 

rest, therefore leading to increased levels of activity and a subsequent foraging bout 

(Estes et al. 1986, Garshelis 1983). Observations using radio-telemetry have shown 

that otters show similar night time behavioural patterns with both foraging and resting 

occurring.  

 

Visual scan samples of California otters conducted during daylight hours between 

Point Piedras Blancas and Santa Cruz (Riedman & Estes 1990) showed that there are 

five main behavioural categories that make up the complete behavioural budgeting of 

sea otters. These categories were observed to fall within the following ranges: 

foraging 21-28%, resting 51-63%, grooming 5-16%, swimming 2-9% and interacting 

0-8%. Studies by Loughlin (1977) and Ralls & Siniff (1990) found that foraging 

represented a larger proportion of time, up to 34% of daily activity budgets. Resting 

was found to represent 54% of time and other activities 12%. Juvenile females have 

been found to spend up to 48% of their time foraging, significantly longer than other 

age and sex classes (Ralls & Siniff 1990). Packard & Ribic (1982) point out that 

although the categories of resting and feeding tend to be sufficiently distinct to allow 

reliable recognition, the categories of grooming, locomotion and interaction exhibit 

more overlap. In general for each major activity (foraging, resting, grooming) bouts of 

behaviour have been found to last a relatively long time. Loughlin (1977) found that 

the average duration of a foraging bout was 2.5 hours, with at least three foraging 
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bouts taking place in a 24 hour period. Ribic (1982) showed that otters were on 

average active three to four times a day, each period lasting approximately three hours 

and followed by an inactive period of approximately four hours. There is however, a 

large degree of variation between individuals. Activity patterns may vary with age, 

sex and reproductive status, as well as location (Loughlin 1977; Ribic 1982; Ralls & 

Siniff 1990). Studies in California have shown that sea otters utilise specific areas of 

coast differently depending on activity. For example, some areas are preferentially 

used for foraging and others for resting (Shimek & Monk 1977; Estes et al. 1986). 

High winds and rough water can also affect behaviour by increasing activity and 

inhibiting or disrupting resting behaviour (Estes et al. 1986). 

 

7.2.3 Impact of Recreational Activities on Sea Otters 

At present there is very little in the literature that investigates the impacts that human 

activities can have on sea otter behaviour. Opportunistic observations have shown that 

sea otters may respond to boat traffic by leaving the area and will sometimes avoid 

suitable foraging areas if they are subject to heavy boat traffic (Garshelis & Garshelis 

1984; Udevitz 1995). However, these observations were made in Alaska where there 

is less boat traffic and subsequently sea otters may be less habituated than otters in 

areas where boat traffic is common, for example along the coast of California. To my 

knowledge only one study has been carried out on impacts of boat traffic and 

recreational activities on California sea otters.  This was a short MSc project carried 

out by Curland (1997) which assessed the proportion of time sea otters spent in five 

exclusive behaviour categories: resting, grooming, travelling, interacting and 

foraging. The percentage of time spent in each behavioural category was compared 

across seven study sites that had different levels of recreational activity. Curland 

(1997) found that sea otters in areas with more boat traffic spent more time travelling 

than in areas with less boat traffic and other recreational activities. Curland (1997) did 

not describe behavioural responses to boat traffic or other recreational activities nor 

investigate what variables were linked to occurrence of sea otter disturbance. 

Therefore, although this study provides some indication that boat traffic may be 

linked to changes in sea otter time-budgeting, it does not contribute much to 

understanding to how, why and to what extent sea otters change their behaviour in 

response to disturbance.  
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7.2.4 Impacts of Disturbance on Time-Budgets of Terrestrial Animals and Birds 

Most studies on impacts of human disturbance have focused on short-term 

behavioural responses to disturbance. There are relatively few that have looked at 

impacts of disturbance on longer-term time-budgeting in bird and terrestrial mammal 

species. Mikola et al. (1994) assessed the effects of boating disturbance on the 

behaviour of velvet scoter ducklings (Melanitta fusca). They found that disturbance 

lengthened the swimming distances of ducklings and reduced time spent foraging. 

Time spent swimming and vigilant also increased, but was not statistically significant. 

Mikola et al. (1994) suggest that these behavioural trends indicate a negative shift in 

the energy balance of ducklings. Steiner & Parz-Gollner (2003) studied the impacts of 

disturbance from roads on the behaviour of breeding pairs of greylag geese (Anser 

anser). They found that geese nesting close to roads exhibited longer periods of 

alertness compared to other pairs nesting further from roads. Maier et al. (1998) 

studied the response of caribou (Rangifer tarandus) to over-flights by low altitude jet 

aircraft in Alaska. Caribou were fitted with radio collars and subsequently exposed to 

159 over-flights. Results indicated that caribou exhibited consistent trends of 

increased activity and decreased resting compared with control animals. Mean 

duration of resting decreased with over-flights while daily time spent resting declined 

with average noise level. Caribou were also seen to travel significantly further in 

response to disturbance. Responses were strongest when young calves were present.  

 

7.2.5 Impact of Disturbance on the Time-Budgets of Marine Mammals 

Research on impacts of recreational activities on the time-budgets of marine 

mammals has been carried out for the last 25 years. An example of one of the earlier 

papers is that by Salter (1979), who investigated the impact of aeroplanes and boats 

on site utilisation and activity budgets of hauled out Atlantic walruses (Odobenus 

rosmarus). Four exclusive categories of behaviour were measured: resting, awake 

(low activity), interacting and travelling. A three stage response was identified, 

consisting of an initial alert or ‘head up’ response, followed by orientation toward and 

eventually ‘flush’ into the water. Females and calves were seen to be more sensitive, 

with males much less likely to flush. Although no overall changes in activity budgets 

were observed due to disturbance, Salter (1979) suggested that forced movement into 

the water could affect the ability of walruses, particularly calves, to maintain thermal 

neutrality. Salter (1979) also suggests that undetectable responses, such as increased 
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stress may occur and that there may be delayed negative consequences such as site 

abandonment. 

 

King & Heinen (2004) used a combination of focal and scan sampling to assess the 

behavioural patterns of manatees (Trichecus manatus latirostris) exposed to 

swimmers and boats in and around the Crystal River National Wildlife Refuge, 

Florida. Scan sampling was used to investigate manatee use of the protected area 

sanctuary both with and without swimmers and boats being present. Scan samples 

were taken every 15 minutes and numbers of manatees, swimmers and boats, inside 

and out of the sanctuary, were recorded. Focal animal sampling was used to assess the 

effects of the presence of swimmers and boats on the behaviour of individual 

manatees. An ethogram of nine common behaviours (surface rest, bottom rest, mill, 

nurse, bottom feed, surface feed, slow swim, fast swim and cavort/play) was 

developed based on preliminary observations and research carried out by the Sirenia 

Project. Reactions of manatees to swimmers and boats was also recorded and 

classified into three categories: habituation, attraction and avoidance. When 

swimmers were present, the time manatees spent bottom-resting and nursing 

decreased, while the time spent milling and swimming increased.  

 

Mann & Smuts (1999) found that nursing opportunities between bottlenose dolphin 

(Tursiops truncatus) mother and calves were reduced during periods of interaction 

with humans. Constantine et al. (2004) looked at behavioural budgets of dolphins in 

response to dolphin watching vessels. Dolphin behaviour was assigned to one of eight 

behavioural categories (social, forage, rest, slow travel, slow travel + other, travel, fast 

travel and mill). They recorded time spent in each of these categories during 

encounters with boats (initiated when boats came within 300m of the focal school). 

Dolphins were observed resting less as boat numbers increased, and this became 

increasingly apparent as the number of trips per week increased. Samuels & Bejder 

(2004) also conducted focal follows on dolphins subject to swim-with-dolphin 

activities, using similar behavioural categories to those used by Constantine et al. 

(2004), i.e. rest, travel, forage, socialise and mill.  
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Samuels & Bejder (2004) suggest that the majority of research previously conducted 

on interactions between cetaceans and human activities has focused on responses of 

groups of animals, or exclusively on short-term behavioural responses. They discuss 

the benefits of using behavioural sampling methods that focus on behavioural 

budgeting of individual animals and suggest that this methodology allowed rapid 

assessment of the detrimental effects of human interaction on dolphins in their study. 

One of the main points made by Bejder & Samuels (2003) is that although numerous 

studies have shown that tourism activities can lead to short-term behavioural changes 

in a wide variety of species, there is still very little information that indicates whether 

these changes are biological significant for example, for example by causing 

decreased survival or reproduction.  

 

In an attempt to address this issue Lusseau (2004) suggested that changes in an 

animal’s behavioural time budgets can “provide information on the biological 

significance of an impact” as the “behavioural budget is directly linked to the energy 

budget of individuals and populations”. Lusseau (2004) used scan sampling to 

describe behavioural budgets of bottlenose dolphins in two New Zealand fjords. He 

found that in both fjords the resting behaviour of dolphins was disrupted and 

shortened by the presence of boats. In one fjord the effect observed was much 

stronger and socializing behaviour was also impacted by presence of boats. Lusseau 

(2003) suggests that dolphins were significantly more likely to be travelling after an 

encounter with a boat. Overall although Lusseau (2003 & 2004) indicates that time 

budgets were significantly altered during interactions with boats, when periods with 

and without boat traffic were considered behavioural budgets of individuals (Lusseau 

2004) and the population (Lusseau 2003) were not significantly altered. 

 

7.2.6 Effects of Different Approach Types on Birds and Terrestrial Mammals 

In section 6.2.2 I discussed several studies which indicated that wildlife species may 

show differing levels of disturbance response to different types of anthropogenic 

activities (Allen et al. 1984; Burger 1981; Grubb & King 1991; Burger 1998; Lesage 

et al. 1999; Lafferty 2001a & 2001b; Rodgers 2002; Jelinski et al. 2002). This section 

takes this discussion one step further and discusses how the characteristics of 

different anthropogenic sources of disturbance affect the frequency and level of 

disturbance response shown by wildlife species. For example, do different behaviours 
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of boats or pedestrians have different effects on the level of disturbance shown? Are 

some types of approach more disturbing than others?  

 

Burger’s (1981) study observed that birds responded differently to different activities 

(e.g. joggers, clam diggers, horse back riders). This study suggests that disturbance 

responses can be affected by a large number of factors. It is not simply the presence of 

people that causes disturbance, but also how loud or fast the activity is and how 

threatening it is interpreted as being. Burger & Gochfeld (1990) found that the 

direction of approach from an experimenter to black iguanas (Ctenosaura similis) 

affected the flight distance shown by iguanas. Direct approaches were correlated with 

fleeing occurring at a larger distance from the experimenter. Tangential approaches 

appeared to be less threatening and flight distances were correspondingly smaller.  

 

Distance from the source of a disturbing activity can affect the likelihood of 

disturbance responses being shown. For example, Rodgers & Schwikert (2002) 

observed variation in flush distances between species, regardless of the type of vessel 

involved. Wading birds required a buffer zone of 180m to prevent flushes, ospreys 

(Pandion haliaetus) 150m, terns and gulls 140m for and plovers and sandpipers 

100m. Grubb & King (1991) found that distance from source of disturbance was an 

important factor in predicting bald eagles’ (Haliaeetus leucocephalus) response to 

human activities.  This was also observed by Delaney et al. (1999) who investigated 

the effects of helicopter noise on Mexican spotted owls (Stix occidentalis lucida), and 

found that no flushes occurred when stimuli were >150m away.  Johns (1996) found 

that habituated chimpanzees (Pan troglodytes) near a tourist station in Uganda 

became more agitated in response to tourists if approaches were both horizontally and 

vertically nearer. In addition to this chimpanzees which were resting prior to an 

approach were more reluctant to give up their position to leave the area.  Freddy et al. 

1986) found that the overall level of mule deer (Odocoelius hemionus) response to 

pedestrians and snowmobiles was intensified as both sources of disturbance moved 

closer to deer. It is suggested that the stronger response to people on foot was due to 

the longer period it took people to approach deer and therefore longer exposure to the 

disturbance. Freddy et al. (1986) suggest that if people and snowmobiles were 

confined to trails, deer might perceive the activities as predictable and become more 

tolerant to them. Stephenson et al. (1996) found that mule deer appeared to react more 
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strongly to unpredictable military activity than to more predictable activity to which 

they seemed to become more tolerant. It is suggested that tanks and other military 

vehicles were perceived as less disturbing by deer when they remained on roads, 

rather than occurring unpredictably off roads.  

 

These studies provide evidence that different types of activity, distance from the 

source of the activity, duration of the disturbance and the previous behaviour engaged 

in by animals can lead to differing levels of disturbance response being shown. 

Freddy et al. (1986) and Stephenson et al. (1996) also suggest that the predictability 

of the activity may have an affect on the disturbance response shown and that 

tolerance is more likely to develop in response to predictable activities. 

 

7.2.7 Effects of Different Characteristics of Anthropogenic Disturbance on 

Marine Mammals 

 

7.2.7.1 Approach by Vessels 

Nowacek & Wells (2001) suggest that watercraft such as jet skis exhibit more erratic 

approach patterns than boats which are more predictable and therefore jet skis’ were  

more disturbing to bottlenose dolphins. They found that erratic approaches by all 

types of boats caused far more heading changes than did slow or fast approaches. 

They suggest that jet skis are not as acoustically detectable as other types of boats. 

Therefore if dolphins are unable to detect jet propelled vessels until they are relatively 

close, then they would not have the same opportunity to modify their behaviour in 

anticipation of the vessels approach as they would with a noisier vessel. This may 

increase likelihood of collisions between jet skis and dolphins. Jelinski et al. (2002) in 

their study of orcas (Orninus orca) found that kayakers were the most likely to violate 

the boundaries of the marine reserve. Motorised vessels spent longer periods with 

whales and were more likely to track whales as they swam. They were observed 

exhibiting zig-zag like movements that may have reflected evasive manoeuvres of 

whales. This type of behaviour was not observed for kayaks. Vessel movement 

patterns also differed between vessel types. Drifting and side approaches were the 

most common type of vessel movement, accounting for 80% of all movements. 

Drifting was the predominant behaviour in charter motor, kayak, large pleasure, small 

pleasure and sail boats. Side approaches occurred most commonly among charter sail 
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and large pleasure sail vessels. Head-on approaches and those from the rear were less 

common, with head-on approaches being slightly higher among motorized vessels.  

 

7.2.7.2 Approach by People 

Constantine (2001) studied interactions between bottlenose dolphins and people on 

swim-with-dolphin tours in the Bay of Islands, New Zealand. Three swimmer 

placements were described in this study: ‘line abreast’ where swimmers were placed 

to one side and slightly ahead of the dolphin’s path, ‘in path’ where swimmers were 

placed in dolphin’s path of travel  and ‘around boat’, where dolphins milled around a 

stationery boat as swimmers entered the water. Constantine (2001) found that 

dolphins were significantly more likely to avoid swimmers when the ‘around boat’ or 

‘in path’ swimmer placements were used.  In contrast ‘line abreast’ placement 

resulted in a significant reduction in avoidance responses from dolphins. Constantine 

(2001) assumes from this that dolphins have become more tolerant to the ‘line 

abreast’ placement but have become sensitised to the ‘around boat’ and ‘in path’ 

placements. Cassini (2001) describes the behavioural responses of South American 

fur seals (Arctocephalus australis) at a colony in Cabo Polonio, Uruguay to approach 

by tourists on foot. Several behaviours of tourists were classified: movement speed 

(slow walk, normal walk, run), voice level (low, normal, shout) and hand movements 

(e.g. waving, clapping or throwing). These were combined into three levels of 

approach behaviour: ‘calm’, ‘intermediate’ and ‘intense’. For fur seals, the following 

responses were recorded: ‘retreats’ , where seals moved back one or more metres, 

‘threats’, where seals orientated toward tourists with open mouth, ‘attacks’ where 

seals moved toward tourists and ‘leaving the rookery’ where fur seals moved into the 

sea. Tourist attitudes were found to have a highly significant effect on seal response 

with almost no response when visitors were ‘calm’ and a strong response when 

tourists were classified as ‘intense’. Approaches to less than 10m also had a 

significant effect on seal response.  

 

7.2.7.3 Duration of Exposure to Disturbance Stimuli 

Janik & Thompson (1996) suggest that dolphin watching boats may be more 

disturbing than other types of boats because they deliberately seek out and spend time 

with bottlenose dolphins. Therefore differences in dolphin responses to dolphin-

watching boats, compared to other boats, may be a result of dolphin-watching boats 
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spending longer periods of time in the area and attempting to remain in close 

proximity to the dolphins. Nowacek & Wells (2001) found that both length of 

exposure to boats and type of approach had a significant impact on bottlenose dolphin 

behaviour. More heading changes by dolphins were observed in the presence of slow 

approaches, where boats were in close proximity to the dolphins for longer periods. 

However, duration of exposure to a disturbance may not always lead to increased 

levels of response. Dyck & Baydack (2003) observed that polar bears habituated to 

tundra vehicles that remained stationary for more than 120 minutes. So in this case, as 

long as the vehicle did not move or attempt to make a closer approach, the bears 

became accustomed to its presence and this led to decreased frequency of vigilance 

behaviour.  

 

7.2.7.4 Distance from Source of the Disturbance 

Distance has also been seen to be important in predicting marine mammal responses 

to disturbance. Allen et al. (1984) found that distance of approach from people or 

boats was a significant element in predicting seals leaving the haul-out site. 

Approaches of <100m were more likely to illicit a disturbance response from seals.  

Baker et al. (1983) found that distance of vessels to whales had an effect on the type 

of behavioural response shown. Whales were seen to horizontally avoid vessels 

between 2000-4000m away, whereas vertical avoidance was more common when 

vessels were 0-2000m away. Bauer (1986) found that humpback whale (Megaptera 

novaeanglia) swimming speed increased in relation to the number of vessels within 

0.25 miles of the pod. Corkeron (1995) observed that humpback whales were more 

likely to vertically avoid vessels by diving, when they were within 300m of them. 

Patenaude et al. (2002) investigated the effects of aircraft on migrating beluga 

(Delphinapterus leucus) and bowhead whales (Balaena mysticetus) in the Alaskan 

Beaufort Sea. The frequency of behaviours classified as ‘reactions’ (short surfacings, 

immediate dives or turns, changes in behavioural state, vigorous swimming and 

breaching) occurred in response to noisier planes, at lower altitudes (<150m) and at 

lateral distances of <250m. 
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7.2.8 Summary 

The discussion presented above has shown that a variety of wildlife species modify 

their time-budgets in response to anthropogenic disturbance. It has also been 

suggested that predicting an individual’s or a species’ response to human disturbance 

can be complex and that a large number of factors effect the frequency and level of 

disturbance response shown. Various characteristics of disturbance stimuli can lead to 

differences in the disturbance response shown by individuals.  

 

The chapter that follows will discuss the effects of anthropogenic disturbance from 

recreational activities on sea otter time and energy budgets. It will also investigate 

how behavioural responses of sea otters varied in relation to different types of 

approach, duration of exposure and distance from the source of the disturbance. It is 

suggested that by considering a wide range of variables a more thorough 

understanding of how and why disturbance responses occurred can be ascertained. In 

the long-term it is hoped that this information can be used to reduce incidences of sea 

otter disturbance and contribute to a more sustainable marine tourism industry both in 

the Monterey Bay National Marine Sanctuary (MBNMS) and elsewhere in the world 

where humans and sea otters interact.  
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7.3 Methods 

 

7.3.1 Descriptions and Definitions of Sea Otter Behaviours 

The behavioural categories used in this study are based on those described initially by 

Estes (1977) and Shimek & Monk (1977) and further standardised by Packard & 

Ribic (1982). Table 7.1 gives definitions for each category. In the definitions given in 

Table 7.1 resting includes periods where sea otters are quietly resting i.e., lying on 

their backs, motionless with eyes closed, and also periods where they are more alert 

i.e., lying on their backs but also logrolling, rocking and looking around. This second 

type of resting shares characteristics with alert or vigilance behaviour which has been 

described as a response to threatening stimuli such as predators or human activities 

(Delaney et al. 1999). For the purposes of this study resting was therefore classified 

into ‘quiet rest’ and ‘alert rest’ to allow distinctions to be made between quiet and 

alert periods of resting behaviour. These are defined in Table 7.2  

 

Estes (1977) and Shimek & Monk (1977) describe grooming in similar ways (Table 

7.1). Packard & Ribic (1982) describe grooming in more detail as a category that 

includes behaviours such as nibbling, licking, logrolling, rocking, rubbing, 

somersaults, shaking and stroking. In the current study I was interested in how much 

activity sea otters were engaged in, because if human disturbance were to cause 

changes in sea otter activity it may have implications for energetic expenditure. 

Therefore, a distinction was drawn between behaviours that were low activity and 

those that were higher activity. Pilot observations of sea otters indicated that within 

the grooming category sea otters ranged from quiet, low level grooming, with 

irregular, slow rubbing, nibbling or stroking while lying on their backs, through to 

very vigorous grooming involving rolls, somersaults and swimming. For the purposes 

of this study grooming was therefore broken down into two categories: ‘passive 

groom’ and ‘active groom’ (Table 7.3). The other categories used in this study were 

interacting, swim, travel and forage (Table 7.2). These eight behaviour categories 

were used during the collection and initial analysis of sea otter behaviour. However, it 

soon became clear that it was quite difficult to distinguish between ‘alert rest’ and 

‘passive groom’ and that these appeared to occur interchangeably. As I was interested 

in how sea otter behaviour linked to energy expenditure and both these activities 

occur while the otter is lying on its back and not moving through the water, a decision 
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was made to combine alert rest and passive groom into a single category called ‘Low 

Activity’. It also became apparent during analysis that the behaviour categories of 

interact, active groom and swim occurred relatively rarely during my observations, 

therefore a decision was made to combine these behaviours into a single category 

called ‘High Activity’. Foraging was also relatively rare during my observations. 

However, this behaviour is very distinct from swim, active groom and interacting 

which often occurred in response to disturbance, whereas foraging was never seen to 

do so. Therefore, foraging was retained as a distinct category. This left four behaviour 

categories for further analysis: ‘Rest’, ‘Low Activity’, ‘High Activity’ and ‘Foraging’ 

(Table 7.3). In addition to these four main behavioural categories, short-term 

behavioural responses of sea otters to human activities were also of interest. In the 

previous chapter, three such short-term behavioural responses (‘alert’, ‘behaviour 

change’ and ‘flush’ responses) were described and classified (Table 7.3). In this 

chapter I was also interested in looking in more detail at vigilance behaviour. This 

was done by recording the frequency of ‘looking’ by sea otters and correlating 

occurrences of this behaviour to the number and type of approach from recreational 

activities.  

 

7.3.2 Observations on Sea Otter Groups using Scan Sampling Observations 

The aim of the scan sample data was to ascertain whether the number of recreational 

activities (kayaks, boats or ‘divers and swimmers’) affected the proportion of otters in 

the study site engaged in each behavioural category. Scan sampling methodology and 

the study sites used in this research are described in detail in the general methods 

chapter (section 3.4.3.2). During 2003 and 2004, scan data were collected five days a 

week (including weekends), weather permitting. A total of 118 days of scan data were 

collected. The other two days (usually Wednesday and Friday) were used for radio-

tracking sea otters. This schedule was determined by the availability of tracking 

equipment from the Monterey Bay Aquarium. 

 

 

 

 

 

 

 

 



 258 

 

Table 7.1: Criteria used in Identification of Sea Otter Activity Categories; adapted 

from Packard and Ribic (1982) 

 

 

Table 7.2: Initial Criteria used in Identification of Sea Otter Activity Categories in 

the Current Study  

 
Activity 

Category 

Description used in Current Study 

Quiet Rest Lying on back in water, motionless 

Alert Rest Lying on back in water, may have head up, or be rocking or looking 

Passive Groom Lying on back in water, stroking, nibbling or rubbing part of body 

Active Groom Moving through the water, rolling, somersaulting, shaking, rubbing, stroking and nibbling 

Swim Moving through water on back or front in localized area 

Travel Moving through water on back or front in a clear direction, from one area to another  

Interact Playing, fighting, copulating, nursing, wrestling, riding, grooming another 

Forage Repeatedly diving, handling prey, eating, rolling to remove waste particles 

 

Table 7.3: Final Criteria used in Identification of Sea Otter Activity Categories  

 
Activity Category Description used in Current Study 

Resting Lying on back in water, motionless 

Low Activity Alert resting and passive grooming 

High Activity Active Groom, Swimming, Travelling and Interacting 

Foraging Repeatedly diving, handling prey, eating, rolling to remove waste particles 

Alert Head up, rocking, logrolling, looking, periscoping 

Behaviour Change Sea otter changes from one behavioural state (in Table ??) to another behavioural state 

Flush Sea otter suddenly dives and resurfaces several meters away, often accompanied by a splash 

Looking Turning head from side to side, or looking up. 

 

 

 

Activity 

Category 

Estes 1977 Shimek and Monk 1977     Packard and Ribic (1982) 

 

Primary               Secondary 

Resting Motionless on back, or 

on land; congregate in 

groups 

 

Otter lies quietly on back; 

forepaws on chest; flippers 

out of water; in groups 

Float,  Logroll, Rock, Look 

Feeding Carrying food item, 

chewing; diving; rolling 

 

Repeated dives; tool on 

chest; consumes food 

Eat, Submerged, 

Periscope, Pound,  

Somersault, Hang, Gape, 

Stroke 

Interacting Not described Playing; fighting; 

copulating 

Tumble, Porpoise, 

Wrestle, Ride, Nibble, 

Stroke 

 

Tuckroll, Somersault, 

Shake, Submerged, 

Rubstroke, Leave 

Grooming Vigorously cleaning fur; 

rolling or splashing 

Vigorous rubbing of fur; 

rolling, blowing air into 

fur; not swimming 

 

Nibble, Rub, Stroke Tuble, Logroll, 

Rubstroke, Tuckroll, 

Wrestle, Hang, Float 

Swimming Not described Moving directly along the 

surface from one area to 

another, not stopping to 

forage or interact 

Swim, Scull, 

Submerged 

Nibble-stroke, Rocking 
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Sampling occurred between 10.00h and 16.00h on a daily basis at the five main study 

sites. The majority of activities I was interested in (e.g. kayaking, wildlife tour boats, 

diving) were organised by tour operators who operated working hours from 09.00h to 

17.00h. Preliminary observations indicated that by the time people were present on 

the water it was usually 10.00h or later. By 16.00h the majority of people had returned 

to shore. During this time period sea otters were usually resting in the kelp beds close 

to shore, meaning there were frequent interactions between otters and recreational 

activities. 

 

The study sites chosen included four disturbed areas where high levels of 

anthropogenic disturbance from recreational activities were present (Monterey Plaza 

Hotel, Monterey Harbour, Hopkins Marine Station and Lovers Point) and one 

relatively undisturbed site where anthropogenic disturbance was very uncommon 

compared to the disturbed sites (Otter Point). These sites were chosen using three 

criteria. Firstly they were identified as areas where sea otters occurred predictably on 

a daily basis. Secondly interactions between sea otters and recreational activities had 

been witnessed during preliminary observations at the four disturbed areas (and none 

had been witnessed in the undisturbed site). Thirdly there was a suitable location for 

setting up an observation station on the shore, i.e. there was good visibility of sea 

otters from the shore and a suitable area to set up equipment. A summary of the site 

descriptions and codes can be seen in section 3.4 of the general methods. The location 

of these sites can be seen in Figure 3.1 in the general methods. Study sites were 

rotated to ensure that all sites were sampled on different days of the week. Scans were 

conducted every 10 minutes using 12x50 Bushnell binoculars and a Kowa spotting 

scope on a tripod. Data recorded per scan included: total number of otters present in 

the study site, behavioural state of each otter, total number of kayaks, boats and 

‘divers and swimmers’. Data were entered onto check-sheets for later transcription 

and analysis. On each day one observer was responsible for carrying out scan samples 

and a second observer was responsible for collecting video data during the same 

observation period.  
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7.3.3 Observations on Focal Otters Using Video Recordings 

Scan sampling is a useful method for looking at the behaviour of groups of animals 

(Altmann 1974). However, it was not possible to use scan sampling to look at detailed 

behavioural responses of sea otters to types of recreational activity, or factors such as 

disturbance duration, distance and type of approach. The aim of the video 

observations was therefore to look in more detail at how individual sea otters 

responded to the presence of recreational activities. I was particularly interested in 

ascertaining whether time-budgets of sea otters were affected by recreational activities 

and whether this varied depending on factors such as duration of disturbance, distance 

at closest approach and direction of approach. I also recorded environmental 

conditions (section 3.4.3.4) and the group structure of otters. For group structure, 

otters were categorised into one of five categories: individuals, pairs, groups (rafts), 

mothers with pups, and mothers with pups in rafts. These data were then analysed to 

see if time-budgets and disturbance responses varied dependent on group structure. 

Video observations of focal otters were conducted at the same study sites, and on the 

same days, as scan samples. Further details of the observation protocols used can be 

found in section 3.4.3.3. A total of 127 sea otter and disturbance stimuli interactions 

were analysed, representing a cumulative total of 28.5 hours of tape. 

 

7.3.4 Observations on Focal Otters using Radio-Tracking Observations 

Radio-tracking was carried out to look at time-budgets of individual focal otters in 

sites with varying levels of recreational activities. This differed from the video 

observations as radio-tracking was concerned with focal sea otters’ time-budgets, both 

in disturbed and undisturbed location and with periods of time. Video observations 

were only concerned with sea otter behaviour when recreational activities were 

present. Section 3.4.3.2 gives further details of radio-tracking procedures. A total of 

27 radio-tracking sessions were carried out on tagged sea otters in the Monterey area. 

Of these 15 sessions were conducted during periods where there were no recreational 

activities or boat traffic present and 12 took place where there were recreational 

activities or boat traffic present.   
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7.4 Results 

 

7.4.1 Group Time-Budgets 

This section will describe the time-budgets of groups of otters using data collected in 

scan samples during 6 hour daily observations. Table 7.4 summarises the mean 

proportion of sea otters engaged in each behaviour category per scan and per day. 

This data shows that the proportion of otters engaged in each behavioural state per 

scan is a good indicator of the mean proportion of otters engaged in each activity per 

day. From this it can be seen that within any given group of otters resting was the 

most common behaviour during the 10.00h to 16.00h observation period. The next 

most common behaviour during this period was low activity. High activity was the 

next most common behaviour and the least common behavioural state observed was 

foraging. 

 

Table 7.4: Mean Proportion of Sea Otters in the Study Site Engaged in Different 

Behaviours per Scan and per Day 
 Rest Low Activity High Activity Forage 

Per Scan  (N=4156) 0.506±0.004 0.237±0.004 0.159±-0.003 0.096±0.003 

Per Day (N=118) 0.496±0.015 0.233±0.009 0.167±0.012 0.103±0.010 

 

7.4.1.1 Group Time-Budgets and Number of Kayaks with Time of Day 

There was some variation in the number of otters engaged in different behaviours at 

different times of day within the observation period. Figure 7.1 shows the mean 

proportion of otters engaged in each behaviour category at different times of day. 

There appears to be a slight increase in the proportion of otters resting in the middle 

of the day, a slight decrease in low activity throughout the day, increased high activity 

at the beginning and end of the observation period, with a concurrent increase in 

foraging activity. When mean proportions of otters engaged in each activity per hour 

were analysed using a Kruskal Wallis analysis of variance a significant difference 

emerged in the proportion of otters engaged in different activities at different times 

(KW=p<0.05 for all behaviour categories). While there is clearly non-independence in 

proportions across behaviour categories at any given time point, Figure 7.1 shows 

substantial variance in simultaneous changes of given behaviours within and between 

time points. Resting appears to peak in the middle part of the observational period and 

this is mirrored by a decrease in high activity in the middle of the day. Low activity is 
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slightly higher in the first half of the observation. Foraging appears to be slightly 

higher at the beginning of the observational period then following a decrease after 

11.00h, increases again from around 14.00h onward. 

 

There was also significant difference seen in the mean number of kayaks counted per 

scan at different times of the day (KW=67.8, p<0.001). Figure 7.2 presents mean 

number of kayaks throughout the observational period. There were two main peaks 

and two declines in the number of kayaks seen. Numbers rose steadily between 

10.00h and 12.00h, followed by a decline until 14.00h, with a smaller subsequent 

increase between 14.00h and 15.30h and a second decline after 15.30. This is likely to 

be explained by kayak shops opening at 09.00h followed by increasing numbers of 

kayakers on the water until lunch time. The subsequent dip in numbers occurs as 

people go ashore for lunch. A smaller proportion of kayakers return to the water after 

lunch, and then as the winds pick up in the afternoon (Estes et al. 1986) and kayaking 

becomes more difficult, kayakers start to return to shore again. Conversations with 

tour operators (A. Adams pers. comm., M. Knight pers. comm.) and personal 

observations support this hypothesis. When figures 7.1 and 7.2 are compared, the 

decline in mean numbers of kayaks between 12.00h and 14.00h corresponds with the 

hours during which the highest proportion of otters were resting.  
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Figure 7.1: Mean Proportion of Otters Engaged in Different Behavioural 

Categories over Time of Day 
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Figure 7.2: Mean Numbers of Kayaks over Time of Day 

 

7.4.1.2 Focal Otter Time-Budgets using Radio-Tracking 

Data collected through radio-tracking of tagged focal sea otters revealed that the 

proportion of time an individual spent engaged in each behaviour category over a day 

was broadly comparable to the proportions of otters engaged in each behavioural 

category per scan, with the exception of foraging. Resting was the most common 

behaviour, accounting for approximately half of an individual’s time-budget (Table 

7.5).  Foraging was the next most common behaviour. This was followed by low 

activity and lastly high activity. The proportion of time spent foraging by individual 

radio-tracked otters is higher than might be expected from the scan data. This is due to 

the scans being conducted in the middle portion of the day, between 10.00h and 

16.00h, which excludes the main morning and evening foraging periods (Riedman & 

Estes 1990). The radio-tracking was conducted between 06.00h and 19.00h and 

therefore includes the foraging activity that would be expected during these periods.  

 

7.4.1.3 Focal Otter Time-Budgets using Video Recordings 

Video recordings of sea otters were collected during the daily 10.00h-16.00h 

observations. Time-budgets of otters collected using video data were different from 

those collected using the other two methods. There was no foraging behaviour in the 

data files as no video clips were analysed that contained interactions between foraging 

sea otters and recreational activities. (The reasons for this were discussed earlier in 
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section 3.4.3.2). Apart from this the differences in these (video) time-budgets 

compared to the radio-tracking were an increased proportion of low and high activity 

behaviours and decreased proportion of time spent resting (Table 7.5). 

 

Table 7.5: Mean Proportion of Time Focal Otter spent Engaged in each 

Behavioural Category 

 
Method Rest Low Activity High Activity Forage 

Radio Tracking (N=27) 0.435±0.042 0.190±-0.024 0.091±0.013 0.196±0.040 

Video Tracking 

(N=127) 
0.328±0.030 0.432±0.025 0.165±0.018 N/A 

 

As indicated earlier (3.4.3.2) the video data differs from other data sets because it was 

collected only during periods when recreational vessels were within 100m of sea 

otters, not during undisturbed periods. Video data were collected between 10.00h and 

16.00h (as was scan data) so a high proportion of resting behaviour from individual 

sea otters was expected. However, the mean proportion of time focal otters spent 

resting in video observations was lower than in radio-tracking data. Therefore, it 

seems likely that the presence of recreational activities for the entire observation 

period in the video files may explain the differences seen. To look at this issue further 

the data from the scan sample and radio-tracking data were classified into disturbed 

and undisturbed categories and analysed to see if there were any significant 

differences in time budgets between the two conditions.  

 

7.4.2 Time Budgets in Disturbed vs. Undisturbed Conditions for Otter Groups  

In the scan sample file, each scan was classified into one of two categories: disturbed 

if disturbance stimuli were present, undisturbed if none were present. Analysis using a 

Kruskal Wallis one way Analysis of Variance indicated significant differences 

between all categories of behaviour except foraging (Figure 7.3). The mean 

proportion of otters resting was lower (KW=30.44, p<0.01) when disturbance stimuli 

were present. Conversely, there was an increase in proportion of otters engaged in low 

(KW=4.32, p<0.05) and high activity (KW=6.07, p<0.01) behaviours when 

disturbance stimuli were present. There was no difference in proportion of otters 

foraging between the two conditions (KW=3.42, p>0.05).  
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7.4.3 Time-Budgets in Disturbed vs. Undisturbed Conditions for Focal Otters 

Figure 7.4 presents the differences between the proportion of radio-tracking 

observations spent in each behavioural category, between disturbed and undisturbed 

conditions. There was no significant difference between the two conditions in 

proportion of observation otters spent in resting (KW=30.44, p>0.05), high activity 

behaviours (KW=0.11, p>0.05) or foraging (KW=2.77, p>0.05). There was however, a 

significant difference in proportion of the observation spent in low activity behaviours 

(KW=8.31, p<0.01) with a higher proportion of low activity observed when 

disturbance stimuli were present.  
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Figure 7.3: Mean Proportion of Sea Otters Engaged in Different Behaviour 

Categories (per scan) Comparing Disturbed and Undisturbed Sites 
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Figure 7.4: Mean proportion of Time Spent in Each Behaviour Category by Focal 

Otters Comparing Disturbed vs. Undisturbed Radio-Tracking Observations 

 

 

7.4.4 Differences between Sites, in Number of Recreational Activities and Otter 

Behaviours (Scan Data) 

Table 7.6 summarises the mean proportion of otters (per scan) engaged in different 

behavioural categories and the mean number of recreational activities, across all five 

study sites. There were significant differences between all behavioural categories 

between mean numbers of recreational activities across all sites.  

 

Table 7.6: Mean Proportion of Otters Engaged in Each Behavioural Category, and 

Number of Recreational Activities Present, per Scan, Across Sites 

 

 

 

Plaza 

(N=1060) 

Harbour 

(N=913) 

Hopkins 

(N=891) 

Lovers Point 

(N=513) 

Otter Point 

(N=773) KW df Signif. 

Rest 0.50±0.01 0.43±0.01 0.49±0.01 0.54±0.01 0.59±0.01 100.42 4 p<0.01 

Low Activity 0.20±0.01 0.22±0.01 0.24±0.01 0.29±0.01 0.25±0.01 112.72 4 p<0.01 

High Activity 0.18±0.01 0.21±0.01 0.15±0.01 0.09±0.01 0.10±0.01 51.73 4 p<0.01 

Forage 0.10±0.01 0.12±0.01 0.10±0.01 0.06±-0.00 0.05±0.00 51.82 4 p<0.01 

Kayaks 5.04±0.16 2.35±0.11 1.54±0.01 1.75±0.09 0.14±0.02 1082.96 4 p<0.01 

Boats 0.16±0.01 1.36±0.04 0.18±0.02 0.54±0.03 0.18±0.02 1040.08 4 p<0.01 

Divers  1.8±0.17 0.001±0.0 0.14±0.02 0.99±0.08 0.09±0.02 580.76 4 p<0.01 

Total Activity 7.03±0.23 3.72±0.13 1.88±0.09 3.28±0.14 0.42±0.03 1180.45 4 p<0.01 
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When the five study sites used during scan samples of sea otter groups were coded 

into disturbed (Plaza, Harbour, Hopkins and Lovers Point) and undisturbed (Otter 

Point) a significant difference in the proportion of otters engaged in different 

behaviours per scan emerged (Table 7.7). In the disturbed sites a smaller proportion of 

otters were recorded as resting and engaging in low activity behaviours compared to 

the undisturbed site. Conversely the proportion of otters engaged in high activity 

behaviours and foraging increased in disturbed sites. 

 

Table 7.7: Mean Proportion of Otters per Scan Engaged in Different Behaviours 

comparing Disturbed vs. Undisturbed Sites 

 

Behaviour Category 

Disturbed Sites 

(N=3382) 

Undisturbed Site 

(N=774) KW df Signif. 

Rest 0.48±.005 0.59±0.009 65.42 1 p<0.01 

Low Activity 0.23±0.004 0.24±0.007 19.01 1 p<0.01 

High Activity 0.17±0.004 0.10±0.006 19.02 1 p<0.01 

Foraging 0.10±0.003 0.05±0.004 38.11 1 p<0.01 

 

The figures presented in Table 7.6 and Table 7.7 suggest that there may be some 

associations between the proportion of otters engaged in different behaviours and the 

level of anthropogenic disturbance per site. Therefore the next set of analyses looked 

at correlations between levels of different disturbance stimuli and relative weighting 

of behaviour categories within otter time-budgets. 

 

7.4.5 Association between Number of Recreational Activities and Otter Group 

Time-Budgets (Scan Samples) 

This section looks at interactions between the level of anthropogenic disturbance and 

the mean proportion of otters in the study site engaged in different categories of 

behaviour (rest, low activity, high activity and foraging). Spearman’s rank 

correlations were carried out on the scan sample data to look at trends between mean 

numbers of different recreational activities and mean number of otters engaged in 

different behaviours per scan (N=4150). Due to the large number of correlations being 

carried out I used a Keppel’s (1991) Bonferroni adjustment to reduce the risk of a 

Type 1 error. This adjusted the required p-value from 0.05 to 0.013.  

 

When all five study sites were analysed together there were several significant 

associations between the mean number of disturbance stimuli and the proportion of 
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otters engaged in different behaviours. These are summarised in Table 7.8. There was 

a negative association between number of kayaks and proportion of otters resting, 

whereas there was a positive association between number of kayaks and proportion of 

otters in high activity behaviours. For boats there was a negative association between 

number of boats and proportion of otters resting. In contrast to kayaks, divers were 

negatively associated with proportion of otters in high activity behaviours and 

additionally were negatively associated with proportion of otters foraging. 

 

Table 7.8: Correlations between Mean Number of Recreational Activities and 

Proportion of Sea Otters Engaged in Each Behaviour Category, per scan (N=4150) 

 
Behaviour Category No. Kayaks  No. Boats  No. Divers   

Rest rs = -0.10 p<0.01 rs = -0.08,  p<0.01 rs = 0.04,  NS 

Low Activity rs = 0.35 NS rs = 0.20,  NS rs = 0.43,  NS 

High Activity rs = 0.05 p<0.01 rs = 0.01,  NS rs = -0.05,  p<0.01 

Foraging                                             rs = 0.26 NS rs = 0.02,  NS rs = -0.06,  p<0.01 

 

There was also a positive association between number of kayaks, number of boats 

(N=4359, rs=0.08, p<0.01) and number of divers (N=4359, rs=0.16, p<0.01) present 

per scan. This makes it difficult to conclude anything regarding whether particular 

activities were responsible for the changes seen in proportion of otters engaged in 

different behaviours or whether changes were due to differences in recreational 

activity overall.  

 

One problem with analysing by scan is that there was likely to be a degree of non-

independence between successive samples and within sites and days. The type and 

intensity of recreational disturbance could have differed markedly between scans and 

times of day, leading to changes in behaviour from one sample to the next. 

Nevertheless to see whether correlations between recreational activities and otter 

behaviour emerged over the broader time scale of observational days, scan data were 

combined and analysed further. The mean proportion of otters engaged in each 

behaviour category, and mean number of recreational activities, were therefore 

calculated per 6 hour observation (N=118), rather than for each scan. Spearman rank 

correlations on these per day data (Table 7.11) revealed only one significant 

association. This was a significant negative association between the number of kayaks 

and the proportion of otters resting (Figure 7.5).  
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Table 7.9: Correlations between Mean Number of Recreational Activities and 

Proportion of Sea Otters Engaged in Each Behaviour Category, per day  
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Figure 7.5: Association between Number of Kayaks and Proportion of Otters 

Resting (per scan) 

 

7.4.6 Associations between Recreational Activities and Otter Group Time-

Budgets, between Sites 

Further correlation analyses were carried out to see whether associations between 

disturbance stimuli and sea otter behaviours varied between study sites. At the Plaza 

(Table 7.10) there was a negative association between number of kayaks and 

proportion of otters resting, and in contrast a positive association between number of 

kayaks and proportion of otters in low activity behaviours. Boats were also positively 

associated with the proportion of otters in low activity behaviours. Divers were 

negatively associated with proportion of otters foraging.   

 

Behaviour Category No. Kayaks  No. Boats  No. Divers   

Rest rs = -0.26 p<0.01 rs = -0.10 NS rs = 0.14  NS 

Low Activity rs = -0.13 NS rs = 0.13 NS rs = 0.02 NS 

High Activity rs = 0.20 NS rs =- 0.02 NS rs = -0.13  NS 

Foraging rs = 0.18  NS rs = 0.10 NS rs = -0.18 NS 
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Table 7.10: Correlations between Recreational Activities and Proportion of Sea 

Otters Engaged in Different Behaviours per Scan at the Monterey Plaza Hotel 

(N=1060) 

 
Behaviour Category No. Kayaks  No. Boats  No. Divers   

Rest rs =-0.08  p<0.01 rs = -0.05  NS rs = 0.07  NS 

Low Activity rs = 0.12 p<0.01 rs = 0.09  p<0.01 rs = 0.07  NS 

High Activity rs = 0.06 NS rs = -0.02  NS rs = -0.06  NS 

Foraging rs = -0.01  NS rs = 0.02 NS rs = -0.12  p<0.01 

 

The only significant correlation seen at the Harbour (Table 7.11) was a positive 

correlation between kayaks and the proportion of sea otters in low activity behaviours.  

 

Table 7.11: Correlations between Recreational Activities and Proportion of Sea 

Otters Engaged in Different Behaviours per Scan at the Monterey Harbour 

(N=913) 

 
Behaviour Category No. Kayaks  No. Boats  No. Divers   

Rest rs =-0.05 NS rs = -0.03 NS rs = 0.00 NS 

Low Activity rs = 0.09 p<0.01 rs = -0.03 NS rs = 0.06 NS 

High Activity rs = -0.03 NS rs = 0.01 NS rs = -0.02 NS 

Foraging rs = -0.01 NS rs = 0.01 NS rs = -0.03 NS 

 

At Hopkins (Table 7.12) there was a positive association between kayaks and the 

proportion of otters in high activity behaviours.   

 

Table 7.12: Correlations between Recreational Activities and Proportion of Sea 

Otters Engaged in Different Behaviours per Scan at Hopkins Marine Station 

(N=891) 

 
Behaviour Category No. Kayaks  No. Boats  No. Divers   

Rest rs =-0.06 NS rs = -0.04 NS rs = -0.01 NS 

Low Activity rs = 0.03 NS rs = -0.02 NS rs = -0.05 NS 

High Activity rs = 0.09 p<0.01 rs = 0.01 NS rs = -0.04 NS 

Foraging rs = 0.03 NS rs = 0.07 NS rs = 0.06 NS 

  

At Lovers Point (Table 7.13) there was a negative association between kayaks and 

proportion of otters resting, and additionally a positive association between kayaks 

and proportion of otters in low activity behaviours. These trends are similar to those 

seen at the Monterey Plaza Hotel site. At the Lovers Point site there was a negative 

association between kayaks and proportion of otters in high activity behaviours, a 

trend that was not seen at any other study site. Boats were positively associated with 

low activity and negatively associated with foraging. Divers were positively 

associated with low activity. 
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Table 7.13: Correlations between Recreational Activities and Proportion of Sea 

Otters Engaged in Different Behaviours per Scan at Lovers Point (N=513) 

 
Behaviour Category No. Kayaks  No. Boats  No. Divers  

Rest rs = -0.14 p<0.01 rs = 0.00 NS rs = -0.01 NS 

Low Activity rs = 0.25  p<0.01 rs = 0.12 p<0.01 rs = 0.13 p<0.01 

High Activity rs = -0.12 p<0.01 rs = -0.05 NS rs = -0.05 NS 

Foraging rs = -0.03 NS rs = -0.15 p<0.01 rs = -0.10 NS 

 

At the relatively undisturbed study site Otter Point, there was a negative association 

between kayaks and proportion of otters resting and a positive association between 

kayaks and proportion of otters in low and high activity behaviours (Table 7.14).  

There was a negative association between boats and foraging. No significant 

correlations were seen between divers and proportion of otters engaged in any of the 

four behaviour categories. 

 

Table 7.14: Correlations between Recreational Activities and Proportion of Sea 

Otters Engaged in Different Behaviours per Scan at Otter Point (N=773) 

 
 No. Kayaks  No. Boats  No. Divers   

Rest rs = -0.14  p<0.01 rs = -0.07  NS rs = 0.05  NS 

Low Activity rs = 0.09 p<0.01 rs = 0.07  NS rs = -0.02  NS 

High Activity rs = 0.12  p<0.01 rs = -0.02  NS rs = -0.07  NS 

Foraging rs = -0.01 NS rs = 0.02 p<0.01 rs = -0.09 NS 

 

7.4.7 Associations between Recreational Activities and Focal Otter Behaviour 

This section analyses relationships between the number of recreational activities and 

the proportion of time a single, focal otter spent in the four different behaviour 

categories (rest, low activity, high activity and foraging) per video clip or per radio-

tracking observation. As the video and radio-tracking observations varied in length 

the mean number of occurrences of each recreational activity per observation was 

used in analyses, along with the mean frequency of behaviours per observation and 

the mean proportion duration of behaviours per observation for sea otters.  

 

Spearman rank correlations were carried out on these data in the same way as was 

done for the scan sample data on sea otter group behaviours. The sample sizes for the 

video (N=127) and radio-tracking (N=27) data files were smaller than those for the 

scan samples. However, several significant correlations between mean number of 

recreational activities and frequency and duration of behaviours exhibited by focal 
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otters nevertheless emerged.  These are summarised in Table 7.15 for video 

observations and Table 7.16 for radio-tracking observations.  

 

7.4.7.1 Associations between Recreational Activities and Otter Behaviour in 

Video Observations 

For the video data across all sites, only interactions with kayaks were analysed 

because interactions with boats and divers were rare. No video recordings were 

analysed that included interactions between foraging sea otters and kayaks (section 

3.4.3.2). Once again Keppel’s (1991) Bonferroni adjustments were made, which 

resulted in an adjusted p-value of 0.025. An at first sight surprising outcome of the 

video observations was that associations between number of kayaks and proportion of 

time spent resting and in low activity behaviours were in the opposite direction to 

those seen in the scan data on sea otter groups (Table 7.15). Possible reasons for this 

will be discussed in more detail later. 

 

Table 7.15: Correlations between Mean (±SE) Number of Recreational Activities 

and Duration of Sea Otter Behaviours per Video Observation 

 
Activity Category No. Kayaks Signif. 

Rest  rs = 0.21  p<0.025 

Low Activity  rs = -0.20  p<0.025 

High Activity  rs =-0.13 NS 

 

7.4.7.2 Associations between Recreational Activities and Focal Otter Behaviour 

in Video Observations between Sites 

Video data were not collected at Otter Point because video recording was only used to 

investigate interactions between sea otters and recreational activities and these 

interactions were very rare at this site. Therefore the following discussion only 

concerns the other four study sites (Plaza, Harbour, Hopkins and Lovers Point).  

Spearman rank correlations were carried out to look for correlations between the 

number of kayaks, boats and divers and duration of focal sea otter behaviours. There 

were much smaller sample sizes for each study site for video observations than for the 

scan data: Monterey Plaza Hotel (N=65), Monterey Harbour (N=30), Hopkins Marine 

Station (N=17) and Lovers Point (N=15). This may explain why no significant 

associations were seen within sites.  
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7.4.7.3 Associations between Recreational Activities and Sea Otter Behaviour in 

Radio Tracking Observations 

In this data set kayaks were positively associated with duration of low activity 

behaviours and negatively associated with duration of foraging. There were no 

significant associations between boats or divers and the duration of any of the 

behavioural categories (Table 7.16). Keppel’s (1991) Bonferroni correction resulted 

in an adjusted p-value of 0.014. 

 

Table 7.16: Correlations between Mean Number of Recreational Activities and 

Duration of Sea Otter Behaviours per Radio-Tracking Observation 

 
Behaviour 

Category 

No. Kayaks  No. Boats  No. Divers  

Rest  rs = 0.40 NS rs = 0.20 NS rs = 0.03 NS 

Low Activity  rs = 0.54, p<0.01 rs = -0.43 NS rs = 0.36 NS 

High Activity  rs = 0.01 NS rs = -0.01 NS rs = 0.17 NS 

Foraging  rs = -0.44 p<0.01 rs = -0.22 NS rs = -0.05 NS 

 

 

7.4.8 Frequency of Otter Disturbance Responses 

Video recordings were used to explore the disturbance responses, ‘alert’, ‘behaviour 

change’ and ‘flush, in more detail. Table 7.17 summarises the mean number of each 

response across all observations and for each study site. To take into account the 

different length of observations, all variables were divided by the number of seconds 

the observation lasted then multiplied by 60 to give frequencies per minute. Across all 

sites alert responses were the most common per min (0.09±0.01), followed by 

behaviour change (0.05±0.01) and then flush (0.01±0.01). Looking occurred 

0.17±0.01 (per min) and periscoping 0.02±0.01 (per min). Mean number of kayaks 

per min present within 100m of otters was 0.74±0.07. 

 

Table 7.17: Mean (±SE) Frequency of Disturbance Responses and Kayaks (per 

min) across Study Sites 

 
(per min) Plaza Harbour Hopkins Lovers Point KW df Signif. 

Alert 0.08±0.01 0.16±0.05 0.08±0.03 0.07±0.02 1.79 3 NS 

Behav.Change 0.05±0.01 0.06±0.02 0.05±0.02 0.06±0.02 2.37 3 NS 

Flush 0.01±0.01 0.00±0.00 0.01±0.01 0.06±0.04 8.55 3 p<0.05 

Look 0.14±0.04 0.28±0.10 0.11±0.05 0.16±0.05 3.63 3 NS 

Periscope 0.00±0.00 0.04±0.02 0.06±0.03 0.01±0.00 13.74 3 p<0.01 

Kayaks 0.93±0.12 0.48±0.08 0.71±0.15 0.43±0.07 11.51 3 p<0.01 
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7.4.8.1 Associations between Frequency of Disturbance Responses and Duration 

of Behavioural Categories 

Next I was interested in assessing whether there was any correlation between the 

mean number of these responses per (video) observation, the duration of rest, low 

activity and high activity behaviours (Table 7.18) and the frequency of vigilance 

behaviours (look and periscope) (Table 7.19). Keppel’s (1991) Bonferroni correction 

adjusted the p-value to 0.02. 

 

The figures in Tables 7.18 and 7.19 indicate that alert responses were significantly 

correlated with duration of low activity behaviours. Alert responses were also 

significantly correlated with frequency of looking behaviour, but were inversely 

correlated with frequency of periscoping. Behaviour change responses were inversely 

correlated with duration of resting behaviour, and positively correlated with duration 

of high activity behaviours. Flush responses were also inversely correlated with 

resting behaviour and positively correlated with high activity behaviours. Flush 

responses were also significantly correlated with periscoping. Frequency of looking 

was positively correlated with duration of low activity behaviours, and periscoping 

was inversely correlated with rest and positively correlated with duration of high 

activity behaviours. 

 

Table 7.18: Correlations between Disturbance Responses (per min) and Mean 

Duration of different Behaviour Categories (per observation) 

 
 Alert  Behaviour Change  Flush  

Rest rs = 0.08 NS rs = -0.22 p<0.02 rs = -0.36 p<0.01 

Low Activity rs = 0.23 p<0.01 rs = 0.15 NS rs = -0.02  NS 

High Activity rs = -0.10 NS rs = 0.40  p<0.01 rs = 0.32  p<0.01 

Look rs = 0.36 p<0.01 rs = 0.08 NS rs = 0.08  NS 

Periscope rs = -0.20 NS rs = 0.13 NS rs = 0.25  p<0.01 

 

Table 7.19: Correlations between Vigilance Behaviours (per min) and Duration of 

different Behaviour Categories (per observation) 

 

 Look  Periscope  

Rest rs = -0.09 NS rs = -0.40 p<0.01 

Low Activity rs = 0.36 p<0.01 rs = -0.05 NS 

High Activity rs = 0.01 NS rs = 0.43 p<0.01 
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7.4.9 Effect of Group Structure on Time-Budgets 

Kruskal Wallis’ one way Analysis of Variance was used to investigate whether there 

was any difference in the proportion of observations spent in each behavioural 

category dependent on group structure. Table 7.20 summarises the proportion of each 

observation spent in each behaviour category between group structure categories.  

Only the proportion of time spent in low activity behaviours was different between 

group structure conditions, with individuals and mothers with pups (not in rafts) 

spending more time in low activity behaviours compared to pairs, rafts and mothers 

with pups in rafts. 

 

Table 7.20: Differences in Mean(±SE) Proportion of Video Observation Spent in 

each Behaviour Category  across different Group Structure Categories  

 
Behaviour 

Category 

Individuals 

(N=32) 

Pairs 

(N=16) 

Rafts 

(N=58) 

Mum&Pup 

(N=6) 

Mum&Pup in 

Raft (N=9) KW df Signif. 

Rest 0.31±0.05 0.43±0.10 0.36±0.05 0.21±0.08 0.21±0.09 2.51 4 NS 

Low Activity 0.51±0.05 0.38±0.07 0.38±0.04 0.68±0.08 0.39±0.07 9.36 4 p<0.05 

High Activity 0.09±0.09 0.10±0.04 0.21±0.03 0.08±0.05 0.24±0.07 6.76 4 NS 

 

7.4.9.1 Effect of Group Structure on Disturbance Response  

In the video data there were no significant differences between group structure 

categories, in the frequency per minute, of any disturbance response categories (Table 

7.21). There was however, a significant difference in the frequency of looking 

behaviour, with individuals and mothers with pups (not in rafts) exhibiting higher 

rates of looking.  

 

Table 7.21: Differences in Mean Frequency (per minute) of Different Responses to 

Disturbance across different Group Structures  

 

Per minute 

Individuals 

(N=32) 

Pairs 

(N=16) 

Rafts 

(N=58) 

Mum&Pup 

(N=6) 

Mum&Pup in 

Raft (N=9) KW df Signif. 

Alert 0.12±0.03 0.06±0.02 0.11±0.03 0.12±0.04 0.02±0.01 5.78 4 NS 

Behav. Change 0.06±0.02 0.05±0.03 0.06±0.02 0.04±0.04 0.08±0.03 3.04 4 NS 

Flush 0.01±0.01 0.01±0.00 0.01±0.01 0.01±0.01 0.09±0.07 6.76 4 NS 

Look 0.29±0.08 0.10±0.05 0.09±0.03 0.50±0.34 0.15±0.07 12.49 4 p<0.01 

Periscope 0.02±0.01 0.03±0.02 0.02±0.01 0.00±0.00 0.00±.00 3.50 4 NS 
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7.4.10 Effect of Different Types of Approach on Sea Otter Behaviour  

So far in this chapter I have discussed association between the number of disturbance 

stimuli and the number of sea otters engaging in different behaviour categories or the 

proportion of time spent in these behaviour categories. In the scan sample data, which 

related to the behaviour of groups of otters, number of kayaks (per scan) was 

negatively associated with proportion of otters in resting behaviour and positively 

associated with proportion in high activity behaviours. However, in observations of 

focal otters (video) number of kayaks was positively associated with resting 

behaviour. Chapter 6 suggests that most disturbance responses shown by sea otters 

occur in response to kayaks rather than to any other type of recreational activity. This 

chapter (Table 7.18) has shown that disturbance responses were correlated with longer 

durations of active behaviours. Therefore I should expect kayak activity to be 

associated with less rest and more activity by otters. As this was not seen in the video 

observations it was important to investigate what other characteristics of kayaks’ 

variables, apart from their number, have an influence on the occurrence of disturbance 

responses and changes in sea otter time-budgeting.  

 

Therefore every kayak approach to within 100ft of sea otters was classified into one 

of two ‘direction of approach’ categories (direct and parallel) and one of three 

categories describing distance at closest approach (<10 ft, 10-50ft, 50+ ft). The length 

of time kayaks spent within 100 ft of sea otters was also recorded. This category also 

described whether kayaks were to just one side of sea otters or more than one side. 

Spearman’s rank correlations were then used to look for associations between 

different kayak characteristics, proportion of time spent in different behaviour 

categories and frequency of disturbance responses. As a large number of correlations 

were being carried out, a Keppel’s (1991) Bonferroni correction was employed to 

reduce the risk of a Type 1 error. This adjusted the p-value to 0.0125. 

  

The correlation analyses (Table 7.22 and 7.23) showed that the frequency with which 

kayaks approached (N=1017) otters was not associated with the frequency of 

disturbance responses or proportion of the observation spent in any behaviour 

category. There were however, significant associations between some of the other 

kayak characteristics, frequency of disturbance responses and proportion of the 

observations spent in each behaviour category. Direct approaches (N=291) accounted 
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for 29% of all approaches and were negatively associated with the proportion of the 

observation spent resting and with frequency of behaviour change disturbance 

responses (Table 7.23). Very close approaches (<10ft, N=412) accounted for 40.5% 

of approaches and were positively associated with frequency of high frequency of 

behaviour change disturbances. Approaches that were both direct and very close were 

then combined into a category called ‘High Disturbance Approaches’ (N=154), which 

excluded direct approaches that were not very close and very close approaches which 

were not direct. These accounted for 15% of total kayak approaches, were negatively 

associated with resting behaviour, and positively associated with duration of high 

activity behaviours and with frequency of both behaviour change and flush responses. 

This suggests that the type of approach from kayaks, rather than the number, affected 

whether a disturbance or other behavioural response was shown by otters.  

 

No significant associations were seen between sea otter behaviour, duration of time 

spent with otters and number of sides on which kayaks were present, therefore these 

variables are not included in Table 7.22 and 7.23.  

 

Table 7.22: Correlations between Frequency of Different Approach Types and 

Proportion of Observation Otters spent in each Behavioural Category  

 
Behaviour 

Category 

No. Kayak 

Approaches 

  

Direct 

 V. Close 

(<10ft) 

  

High Dist. 

 

 

Rest 

 

rs=0.13 

 

NS 

 

rs=-0.24 

 

p<0.01 

 

rs=-0.10 

 

NS 

 

rs=-0.24 

 

p<0.01 

Low Activity  rs =-0.07 NS rs = 0.13 NS rs =0.02 NS rs = 0.12 NS 

High Activity  rs = -0.15 NS rs = 0.18 NS rs =0.10 NS rs = 0.21 p<0.01 

 

 

Table 7.23: Correlations between Frequency of Different Approach Types and 

Frequency of Disturbance Responses  

 
Behaviour 

Category 

No. Kayak 

Approaches 

 

Direct 

 V. Close 

(<10ft) 

 High 

Dist. 

 

Alert 

 

rs = 0.06 

 

NS 

 

rs = 0.09 

 

NS 

 

rs =0.16 

 

NS 

 

rs =0.15, 

 

NS 

Behav. Change rs = 0.09 NS rs = 0.24 p<0.01 rs =0.20 p<0.01 rs =0.25 p<0.01 

Flush rs = -0.06 NS rs =0.16 NS rs =0.10 NS rs =0.21 p<0.01 
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7.4.11 Differences in Sea Otter Behaviour between Months  

For groups of otters a Kruskal Wallis one way Analysis of Variance indicated a 

significant difference in the proportion of otters engaged in each behavioural 

category, per scan, across months (Table 7.24). Resting decreased across all three 

months. Low activity increased in July then decreased in August. High activity 

behaviours decreased in July and then rose in August. Foraging increased across all 

three months.  

 

For focal otters in video data no significant differences in proportion of time spent in 

each behavioural category were seen across months (Table 7.25). In the radio-tracking 

observations (Table 7.26) the duration of low activity behaviours per observation was 

significantly different across months with higher proportions of time spent in low 

activity in August. Swell conditions also differed significantly across months (Table 

7.27), with higher mean swells being seen in July and August than in June. No 

difference was seen in sea state between months. 

 

Table 7.24: Mean (±SE) Proportion of Otters Engaged in Different Behaviours per 

Scan across Months 

 

Table 7.25: Mean (±SE) Duration of Focal Otter Behaviours, per Video 

Observation, across Months  

 

Behaviour Category 

June 

(N=54) 

July 

(N=56) 

August 

(N=17) KW df Signif. 

Rest  0.39±0.04 0.29±0.05 0.24±0.08 5.40 2 NS 

Low Activity 0.41±0.04 0.45±0.04 0.46±0.07 0.89 2 NS 

High Activity  0.14±0.03 0.19±0.03 0.16±0.04 3.00 2 NS 

 

Table 7.26: Mean (±SE) Duration of Focal Otter Behaviours, per Radio-Tracking 

Observation, across Months  

 

Behaviour Category July (N=12) August (N=14) KW df Signif. 

Rest 0.44±0.05 0.41±0.05 0.03 1 NS 

Low Activity 0.15±0.03 0.25±0.03 3.83 1 p<0.05 

High Activity 0.09±0.02 0.11±0.02 0.91 1 NS 

Forage  0.25±0.05 0.19±0.06 1.12 1 NS 

Behaviour Category June July August 

 

KW df Signif. 

Rest 0.57±0.01 0.50±0.01 0.42±0.01 110.56 2 p<0.01 

Low Activity 0.22±0.01 0.26±0.01 0.21±0.01 33.14 2 p<0.01 

High Activity 0.17±0.01 0.12±0.01 0.21±0.01 67.86 2 p<0.01 

Forage 0.03±0.00 0.11±0.01 0.15±0.01 300.04 2 p<0.01 
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Table 7.27: Mean (±SE) Swell and Sea State across Months  

 
Environmental 

Conditions June (N=54) July (N=56) August (N=17) KW df Signif. 

Swell 1.24±0.07 1.41±0.08 1.59±0.12 8.65 2 p<0.05 

Sea State 1.83±0.05 1.80±0.06 2.06±0.16 3.19 2 NS 

 

7.4.12 Differences in Sea Otter Behaviour between Years 

In the scan data there was a significant decrease in proportion of otters resting per 

scan in 2004 compared to 2003 (Table 7.28). There was also a significant decrease in 

proportion of otters engaged in low activity behaviours, with a concurrent rise in 

proportion of otters engaged in high activity behaviours (Table 7.28). The proportion 

of otters foraging per scan did not significantly change between years. In the video 

observations (Table 7.29), duration of resting per observation significantly decreased 

from 2003 to 2004. There was also a significant increase in duration of low activity 

behaviours per observation. During radio-tracking (Table 7.30), the only significant 

difference in behaviour across years was a decrease in duration of active behaviours.  

 

Table 7.28: Mean (±SE) Proportion of Otters Engaged in Different Behaviours per 

Scan across Years 

 

Table 7.29: Mean (±SE) Duration of Focal Otter Behaviours, per Video 

Observation, across Years  

 

Behaviour Category 2003 (N=86) 2004 (N=41) KW df Signif. 

Rest 0.39±0.04 0.19±0.04 8.19 1 p<0.01 

Low Activity 0.38±0.03 0.55±0.04 9.43 1 p<0.01 

High Activity 0.16±0.02 0.17±0.03 1.53 1 NS 

 

Table 7.30: Mean Duration(±SE) of Focal Otter Behaviours, per Radio-Tracking 

Observation, across Years 

 

Behaviour Category 2003 (N=20) 2004 (N=7) KW df Signif. 

Rest  0.41±0.05 0.55±0.06 2.23 1 NS 

Low Activity  0.18±0.03 0.23±0.04 0.69 1 NS 

High Activity  0.11±0.02 0.04±0.02 5.04 1 p<0.05 

Forage  0.23±0.05 0.14±0.05 0.60 1 NS 

Behaviour Category 2003 2004 

 

KW df Signif. 

Rest 0.52±0.01 0.46±-0.01 29.18 1 p<0.01 

Low Activity 0.25±0.01 0.22±0.01 23.5969 1 p<0.01 

High Activity 0.14±0.01 0.20±0.01 12.0343 1 p<0.01 

Forage 0.09±0.00 0.12±0.01 0.1484 1 NS 
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7.5 Discussion 

The results of this chapter show that sea otter behaviour was affected by 

anthropogenic disturbance from recreational activities. In order to discuss the impact 

of human disturbance upon sea otter time budgets I will first discuss the time budgets 

of otters in this study during undisturbed periods.  

 

7.5.1 Time Budgets during Undisturbed Periods 

Sea otter time budgets calculated from radio-tracking data were broadly comparable 

to those described by previous radio-tracking studies (Estes et al. 1986; Ralls & Siniff 

1990; Riedman & Estes 1990). As seen in these other studies resting was the most 

common behaviour accounting for ~45% of the duration of observations, followed by 

foraging (~20%). In the current study behaviours other than resting and foraging were 

sometimes overlapping and difficult to distinguish from each other  (e.g. alert rest and 

passive groom) or individually quite rare (e.g. active groom, interact and swim) and 

were therefore combined into the categories of low activity  (~20%) and high activity 

(~10%) respectively. The remaining 5% of observations was accounted for by periods 

when the focal otter’s behaviours were unknown as otters were out of sight of the 

observer. Data collected from groups of otters during scan samples indicated that for 

any given time sample (e.g. 10 min scan or per day) the proportion of otters in a group 

engaged in rest, low activity or high activity behaviours was quite similar to time 

budgets calculated using radio-tracking. In other words rest was still the most 

common behaviour (~50% of otters), followed by low activity (~24%), high activity 

(~16%) and foraging (~10%).  

 

Patterns of activity were also similar to those seen in previous studies (Shimek & 

Monk 1977; Estes et al. 1986; Ralls & Siniff 1990; Riedman & Estes 1990) with 

foraging being most common in the morning and late afternoon, and a long period of 

resting in the middle of day (peaking between 12.00h and 14.00h). The main 

differences seen between scan data from otter groups and radio-tracking data from 

focal otters was a decrease in foraging behaviour and concurrent increase in low 

activity and high activity behaviours. This is due to scan samples being conducted 

only between 10.00h and 16.00h, which, as sea otters forage mostly in the early and 

late part of the day, excluded much of the main morning and evening foraging periods 

(Estes et al. 1986; Ralls & Siniff 1990; Riedman & Estes 1990).  
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7.5.1.1 Effect of Group Structure on Sea Otter Behaviour 

Data collected using video recordings were not discussed in previous sections because 

they were only collected during periods when disturbance stimuli were within 100m 

of otters, therefore no undisturbed video data were available. The video data is 

mentioned briefly here because it was the only data file for which information on the 

group dynamics of focal otters was collected. These data indicated that otters on their 

own (individuals) and mothers with pups spent longer in low activity behaviours and 

engaged in higher rates of looking around them than did pairs, otters in rafts and even 

mothers with pups in rafts. No associations between behaviours and disturbance 

stimuli were seen across different group structure categories’, so following this 

section group structure is not discussed further. It is mentioned here only because it 

provides support for the ‘many eyes’ hypothesis which suggests that animals become 

less vigilant with increasing group size (see review in Elgar 1989) and also 

corresponds with previous studies which suggest animals with young tend to be more 

vigilant than animals without young (e.g. Salter 1979; Bradshaw 1997). 

 

7.5.2 Time Budgets during Periods of Anthropogenic Disturbance 

Responses to anthropogenic disturbance have been described as analogous to 

antipredator responses by several authors (see review in Frid & Dill 2002). Typical 

antipredator responses have been described for numerous species and include: 

increased vigilance (e.g. Elgar 1989), freezing (or decreased levels of activity) and 

avoidance behaviours (otherwise known as flight, fleeing, flushing etc) (e.g. Lima 

1998; McFarland 1999, pg.331). Vigilance is defined as a behaviour where an animal 

“raises its head from what its doing (e.g. resting) and scans the surrounding area” 

(Ydenberg & Dill 1986). In the context of antipredator behaviour vigilance results in 

improved detection and therefore escape from predators (Elgar 1989; Lima 1994; 

Bednekoff & Lima 1998). Freezing or reduced levels of activity may reduce the 

probability of being detected by or encountering a predator (Lima 1998) and 

avoidance behaviours obviously aim to facilitate escape from predators (Lima 1998). 

Therefore it might be expected that sea otters in the current study would respond to 

human disturbance stimuli in the same way as other species have been seen to respond 

to predators, such as by increasing vigilance and either decreasing levels of activity to 

avoid detection or increasing levels of activity to enable escape. 
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When radio-tracking time budgets of otters were compared between disturbed 

(kayaks, boat or divers present) and undisturbed periods there were a significant 

increase in the proportion of time spent in low activity behaviours during disturbed 

periods. This translates into an increase in time otters spent in alert resting and passive 

grooming, when in the presence of kayaks, boats and divers. Alert resting and passive 

grooming were often interchangeable, with otters often repeatedly switching between 

the two behaviours within a short period of time. Both behaviours were characterised 

by the otter having its eyes open and head up, usually looking around from side to 

another, with the addition of low level rubbing of the body and face with paws in the 

case of passive grooming. This behaviour closely matches the definition of vigilance 

given above and has been seen in other species in response to human disturbance. For 

example, Steiner & Parz-Gollner (2003) observed greylag geese nesting closer to 

roads spent longer periods in alert behaviour and Dyck & Baydack (2004) observed 

that polar bears (Ursus maritimus) increased vigilance responses in the presence of 

tundra vehicles. They suggest that vigilance behaviour has associated costs (due to 

cessation of resting and the energy required to hold up and move the head) and would 

therefore only be expected to occur in response to a perceived threat I suggest 

therefore that otters may have increased levels of vigilance during periods of 

anthropogenic disturbance because they were assessing the relative levels of risk 

associated with the human disturbance stimuli and deciding whether the level of threat 

was sufficient to warrant further behaviour change such as avoidance. As discussed in 

section 2.4, animals have to constantly weigh up the costs and benefits associated 

with changing activity e.g. from rest to predator avoidance (McFarland 1989, pg.2). 

 

The increase in low levels of activity observed in otters in the presence of recreational 

activities in this study may indicate more time being spent on making these types of 

decision during periods of disturbance. In itself this period of vigilance behaviour 

may have had associated costs because it could have decreased time spent in pre-

disturbance behaviours such as rest or foraging (Dyck & Baydack 2004). Therefore 

this observed increase in low activity may have led to increased energetic 

expenditure. In the radio-tracking data other changes in time-budgets that might be 

expected in response to predatory threats, such as decreased activity due to freezing or 

increased activity due to escape behaviour, were not seen. However the radio-tracking 

results were calculated from a relatively small sample size (N=27). Larger sample 
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sizes were collected using daily scan sample observations of sea otter groups 

(N=118). Further results emerged from this larger data set and these are discussed 

next.  

 

Scan sample data indicated that a smaller proportion of otters were resting during 

disturbed periods, whilst a larger proportion were engaged in low and high activity 

behaviours. The results (Figure 7.3) suggest that this was a small, but statistically 

significant difference. This supports the radio-tracking findings in terms of more time 

being spent in low activity behaviours and additionally shows that human disturbance 

has the potential to decrease frequency of rest and increase frequency of high activity 

behaviours among otter groups. Similar behavioural responses in terms of decreased 

rest and increased activity, have been observed in other species in response to 

anthropogenic disturbance (e.g. Maier 1998; Constantine 2001; Lusseau 2004; King 

& Heinen 2004) as was discussed in sections 7.2.4-7.2.5. These changes in time 

budgeting may have subsequent impacts on energetic expenditure. For example, 

Belanger & Bedard (1990) described significant increases in energetic expenditure in 

staging snow geese (Chen caerulescens atlantica) in response to human disturbance. 

Bradshaw et al. (1998) describe increases in energetic expenditure for caribou 

(Rangifer tarandus) due to anthropogenic disturbance and go on to suggest that in 

some cases this is sufficient to cause 15-20% body mass during winter periods. Based 

on these studies, the concern raised by the findings of the current study is that this 

increased frequency of active behaviours and decreased rest may cause increased 

energetic expenditure for sea otters in areas subject to high levels of anthropogenic 

disturbance and that this may have subsequent impacts on the fitness of individuals.  

 

This is supported by research conducted by Williams et al. (1988) on energetic 

expenditure of sea otters during rest, swimming and diving. Williams et al. (1988) 

suggest that surface swimming is often the method of locomotion seen in response to 

disturbance stimuli and that this method of locomotion is particularly energetically 

expensive (compared to other species and to submerged swimming in sea otters). One 

question this raises is why do sea otters not simply dive and swim underwater, rather 

than on the surface, in response to disturbance stimuli, because this form of 

locomotion has been calculated to be less energetically costly. It is possible that this is 
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partly due to the need for sea otters to maintain their body heat and that diving under 

the water results in more heat loss (Yeates 2003).  

 

Sea otters face a constant challenge to keep warm (Costa & Kooyman 1984) (as was 

discussed in section 7.2.2). In simple terms otters experience their greatest increase in 

body heat shortly after foraging at the beginning of rest periods (Costa & Kooyman 

1984). During rest periods heat is lost over the course of approximately six hours, 

with the eventual cessation of rest and initiation of a second foraging bout. During 

rest otters attempt to conserve body heat by increasing their buoyancy (so less body 

area is in the water) and holding surfaces that lose heat quickly, such as head, feet and 

paws, out of the water (Costa & Kooyman 1982). These behaviours suggest that otters 

are attempting to maintain this heat advantage for as long as possible. If they are 

forced to interrupt resting and engage in more active behaviours, such as swimming or 

diving, in response to a disturbance stimulus, this may have subsequent impacts on 

their ability to maintain thermal neutrality.  

 

The discussion so far has concentrated on comparing otter behaviour between 

disturbed and undisturbed conditions. In addition to this I looked at whether there 

were any associations between the number of disturbance stimuli in study sites and 

the behaviour exhibited by sea otters. In the scan data, increasing numbers of kayaks 

were associated with a smaller proportion of otters resting, and a larger proportion 

engaged in high activity behaviours.  Increased numbers of boats were associated with 

less otters resting, and increased numbers of divers were associated with less otters in 

high activity behaviours and less foraging. The associations seen between kayaks and 

otter behaviours are likely to explain much of the difference seen in otter behaviour 

between disturbed and undisturbed conditions, particularly as Chapter 6 indicated that 

most disturbance events were caused by kayaks. The observations analysed in Chapter 

six suggested that very few disturbance events were caused by boats, so the 

correlation between boats and less otters resting was likely to be due to a third factor, 

i.e. the strong correlation between the number of kayaks and the number of boats. 

Divers were witnessed as causing very few disturbance events (Chapter 6) and it is 

not known why divers would be associated with fewer otters engaged in high activity 

behaviours and foraging. One possible explanation is that otters responded to divers 

by reducing activity levels, as has been seen in other species in response to predators 
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(see review by Lima 1998). This reduced level of activity can reduce the likelihood of 

encountering or being detected by a predator (Lima 1998). As divers spent most of 

their time underwater and out of sight, their movements were less predictable and the 

best defence against encountering them might therefore be to stay in one place. 

Reducing the time spent in locomotion or diving (during foraging), may therefore 

have reduced the likelihood of otters in this study encountering divers. 

 

This explanation may also go some way to explaining the associations seen between 

otter behaviours and kayaks in the video data. Overall the proportion of observations 

which otters spent in resting behaviour was lower in video recordings than in radio-

tracking observations. As the main difference between the two was that video data 

were only collected when disturbance stimuli were present, this supports the initial 

finding in the scan data that disturbance leads to less resting behaviour. However, in 

contrast to the scan data,  when correlations between increasing numbers of kayaks 

and otter behaviours were conducted within video data files, increasing kayaks were 

positively associated with duration of rest and with duration of low activity 

behaviours (the latter also being seen in radio-tracking data). This increase in duration 

of resting seems counterintuitive when we consider that in the scan sample data-set, 

increasing numbers of kayaks were negatively associated with the proportion of otters 

resting and positively correlated with the proportion of otters in high activity. This 

discrepancy may in part be a statistical artefact. The scan data analysed 4150 scans, 

whereas the video data only looked at 127 video recordings.  The associations seen in 

the scan data were actually quite small, but due to the large sample size were still 

statistically significant. The video data-set was much smaller and therefore may not 

have had the same power to detect overall effects of human disturbance. However, 

this does not explain why resting increased in video observation with increasing 

numbers of kayaks. 

 

A possible explanation is that when data were collected at the group level, over large 

sample sizes, an association was detectable whereby human disturbance leads overall 

to less otters resting and more moving about per scan. However, these changes in 

behaviour may be of quite short duration and not translate into overall changes in 

individual time budgets. This is similar to results found by other researchers (e.g. 

Salter 1979; Lusseau 2004). Both of these studies found that although behaviour (of 
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walruses and bottlenose dolphins respectively) differed during periods of disturbance, 

this did not translate into an overall impact on time-budgeting. In the current study 

duration of low activity was seen to increase with increasing kayaks in both focal otter 

data sets (video and radio-tracking), supporting the argument that sea otters are more 

vigilant in the presence of human disturbance stimuli. The increase in resting seen in 

video files may be due to most disturbance stimuli leading to an initial freezing 

response which on most occasions does not lead to any further change in behaviour. 

This would explain the increased duration of resting in the video file.  

 

It is possible that resting is a particularly resilient behaviour which is important in 

maintaining individual fitness and survival (McFarland 1989 pg.22 &1999, pg.447, 

see section 2.4) and therefore otters resisted making behavioural changes that would 

reduce the amount of time spent resting. Otters may have been initially reluctant to 

cease resting behaviour because this could lead to increased energetic expenditure and 

heat loss, as discussed above. This reluctance to cease an important behaviour has 

been recorded in other species such as chimpanzees (Pan troglodytes) in regard to 

resting behaviour (Johns 1996) and various bird species in relation to foraging (e.g. 

Lafferty 2001). If otters are disturbed to a degree where they must change their 

behaviour (e.g. a behaviour change or flush disturbance response) and become more 

active, i.e. in situations where the risk is perceived as greater, they may try to limit the 

duration of these behaviours, return to resting as quickly as possible and subsequently 

spend more time resting following the disturbance to make up for time lost.  

 

This is supported by the relatively short recovery times (section 6.5.10) observed 

following disturbance events (~9-16 min) which were discussed in Chapter 6. At the 

present mean number of 0.5 behavioural change and flush responses, per otter, per 

day (section 6. 5.1) this is unlikely to be a large enough change in behaviour to affect 

overall otter time-budgets. The analyses conducted in this study (Table 7.18) also 

suggest that increasing numbers of behaviour change and flush responses were 

significantly correlated with decreased duration of rest and increased duration of high 

activity. Therefore if the frequency of these types of disturbance response were to 

increase there may be bigger impacts on sea otter time-budgets.  
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On some occasions (> 1,000 in the current study, section 6.5.1) otters did change from 

one behavioural state to another, or flush, in response to kayaks. On another ~1,000 

occasions they became alert and did not respond any further. However these 

responses only occurred in response to approximately a quarter of kayaks (section 

6.5.5). It is therefore possible that otters have become tolerant of kayaks to a certain 

degree, as is discussed in section 6.6. This raises the question, what do kayaks have to 

do to cause a disturbance?  

 

7.5.3 Characteristics of Disturbance Stimuli Associated with Disturbance 

Responses 

As discussed in section 7.2.6, the speed (e.g. Burger 1981; Burger 1998), direction of 

approach (e.g. Burger & Gochfeld 1990), and distance (e.g. Freddy et al. 1986; Grubb 

& King 1991; Delaney et al. 1999) from a disturbance stimulus can all affect the 

degree to which disturbance responses occur. In the current study analysis of video 

data indicated that direct approaches and very close approaches from kayaks, toward 

resting otters, were positively associated with behavioural change disturbance 

responses. Direct approaches were also negatively associated with duration of resting 

behaviour. Kayak approaches which were both direct and very close were negatively 

associated with rest and positively associated with high activity. This is the same 

pattern as was seen in scan data in regard impact of increasing numbers of kayaks on 

sea otter behaviour, but is the opposite to that seen in video data in regard to number 

of kayaks.  

 

Direct and very close approaches were also positively associated with behavioural 

change and flush disturbance responses. The total number of kayak approaches per 

observation was not significantly associated with any otter behaviour category or 

disturbance response category. These high disturbance approaches accounted for only 

a small proportion (~15%) of total kayak approaches, explaining why an overall 

decrease in rest and increase in high activity was not seen. However when there were 

more kayaks there was clearly an increased likelihood of more of every type of 

approach. Therefore the scan sample data may have had a large enough sample to size 

to identify the small increase in high disturbance approaches and therefore subsequent 

decrease in resting and increase in high activity associated with these high disturbance 

approaches. This may account for the weak, but significant association between mean 
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numbers of kayaks, decreased resting and increased high activity seen in when a 

larger sample size was available, as in the scan data.  

 

What is particularly useful about this type of information is that it can be used to 

inform kayak tour operators and educate kayakers about how to approach sea otters 

without causing disturbance. Relatively easy measures could be recommended, for 

example never approaching otters directly and remaining a reasonable distance away. 

It is suggested that this should significantly reduce the incidence of sea otter 

disturbance.  
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Chapter 8: Distribution and Abundance in Relation to Recreational Activities 

 

8.1 Introduction 

In Chapters 6 and 7 it was shown that anthropogenic disturbance in the form of 

recreational activities can lead to short-term behavioural changes and impacts on the 

time budgeting of California sea otters (Enhydra lutris nereis). Previous studies 

investigating the impacts of human activities on wildlife have discussed the potential 

for these types of behavioural changes to disrupt habitat use and distribution of 

animals (e.g. Baker & Herman 1989; Dorrance et al. 1995; Buehler 1991; Cornelieus 

et al. 2001; King & Heinen 2004). It is possible that this could have longer term 

implications for the survival or recovery of animals because they may be forced to 

move out of preferred areas of habitat to areas that are of lesser quality. In addition to 

this, Harwood (2002) suggests that “disturbance that displaces animals from area of 

critical habitat could be considered as adversely modifying that habitat”. 

 

This chapter will firstly discuss current sea otter abundance and distribution. There is 

very little available in the literature regarding the effect of human activities on sea 

otter abundance, distribution and habitat use. For this reason what does exist will be 

presented and followed by a discussion of the wider literature pertaining to 

distribution and habitat use by birds, terrestrial mammals and marine mammals in 

relation to human activities. Next I will present the results of the current study. This 

was conducted to investigate abundance, distribution and habitat use of sea otters in 

the Monterey area in relation to recreational activities. The aim of this was to generate 

information which will contribute to an assessment of whether recreational activities 

could potentially have longer term implications for the species. 

 

8.1.1 Distribution of the Southern (California) Sea Otter 

Before hunting began sea otters were an abundant species across the rim of the North 

Pacific, from Japan to the Alaska Peninsula, and along the Pacific coast of North 

America to Baja California (section 3.2.5). Hunting decimated sea otter stocks 

throughout their range and the species was thought to be entirely extinct along the 

Pacific coast from the area between Prince William Sound, Alaska and the 

southernmost part of their range in Baja California (Riedman & Estes 1990). Sea 

otters received protection from commercial hunting through the 1911 International 
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Fur Seal Treaty (U.S. Fish and Wildlife Service 2003). In 1915 a small remnant 

population of 32 sea otters was discovered near Point Sur in central California 

(Riedman 1990, pg.9).  This was kept secret until 1938 when the new coastal highway 

was opened from Monterey to San Simeon.  

 

8.1.2 Local Distribution of California Sea Otters 

Three sources of information have been used to give an idea of the distribution and 

abundance of sea otters in the study area. Two of these sources are historical data sets 

that indicate abundance of sea otters on the northern Monterey Peninsula in the early 

1980s to 1990s. The first of these data sets comes from a study conducted by Estes et 

al. (1986) that reported approximately 68 sea otters inhabiting the area between Del 

Monte beach and Point Pinos in 1982. The area sampled in Estes et al’s study covered 

a very similar, but slightly larger (by approximately 1km of coastline) area to that 

used in the current study. Unpublished data collected by the Sea Otter Research and 

Conservation (SORAC) group at the Monterey Bay Aquarium (MBA) from 1985-

1992, suggests that an average of 54 otters, consisting of 46 adults (±11) and 8 

juveniles (±5) inhabited exactly the same area of the Monterey Peninsula used in the 

current study during this period (M.Staedler pers. comm.).  

 

During the period in which the current study was being conducted there were no more 

recent estimates of sea otter abundance that dealt exclusively with the northern 

Monterey Peninsula. Therefore, estimates of sea otter abundance in this area can only 

be derived from the results of the U.S.Geological Service (USGS) twice yearly sea 

otter census (discussed in section 3.2.5). The results of the census are broken down 

into several sections of coastline. One of these sections (Seaside to Point Lobos) 

encompasses the 24km miles of coastline that makes up the Monterey Peninsula and 

includes the 7.24km stretch of coastline on the northern Monterey Peninsula which 

was used in the current study. The USGS figures indicate that approximately 200-300 

otters were counted in the Seaside to Point Lobos area in the 2002-2004 surveys 

(B.Hatfield pers.comm.). As the area covered in the current study represented 

approximately one third of the USGS study area, it might be predicted that 

approximately one third (67-100) of the 200-300 otters counted would reside in the 

~7km covered by the current study. It should, however, be remembered that unlike the 

surveys conducted in the current study, and in those by Estes et al. (1986) and 
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SORAC (1985-1992), the USGS census used aerial survey methods as well as shore 

based methods for conducting counts. This means the USGS figures are likely to 

include animals that could not be counted from shore. They may therefore be slightly 

higher as some sea otters have been known to forage and travel off shore where they 

would be out of range for shore-based studies.  

 

8.1.3 Sea Otter Distribution in Relation to Human Activity 

Very few studies have looked at the impact of human activities on the distribution of 

sea otters. Garshelis & Garshelis (1984) discuss the relationship between distribution 

of sea otters in Orca Inlet, Alaska in relation to boat traffic. They found that when 

boat traffic was heavy, due to commercial fisheries activity, the number of otters seen 

was smaller than when vessel traffic was lighter during the winter months. They 

suggest that seasonal distribution of otters was largely a result of different levels of 

boat disturbance. However, it is possible that other factors, such as prey distribution, 

could have influenced distribution during different season. This was not investigated 

by Garshelis & Garshelis (1984). Curland (1997) conducted a study of sea otter 

behaviour in areas with varying degrees of recreational activity in the Monterey area. 

He found that sea otters spent significantly more time travelling in areas with higher 

levels of recreational activity. Increased travelling may suggest that otters were 

attempting to avoid recreational activities by moving from one location to another. 

This could potentially mean otters in busy areas would eventually travel to less busy 

areas to reduce the amount of avoidance behaviour required. However, this was not 

examined in detail by Curland (1997). Curland (1997) also suggested that there might 

be a correlation between the amount of human activity and whether sea otters were 

present at all in some areas, but again this was not investigated systematically in his 

study.  

 

8.1.4 Impacts of Human Activity on Abundance and Distribution of Other 

Species 

Although there is very little available on sea otters specifically, there is a fairly large 

body of literature on the impacts of human activities on the abundance and 

distribution of other species, including birds, terrestrial animals and marine mammals. 

Here I will look firstly at the work that has been conducted on birds, followed by 

terrestrial animals and lastly marine mammals. 
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Burger (1981) examined the effect of human activity on the presence of birds at a 

coastal bay refuge near New York City. She found that birds were present 42% of the 

time when people were present, but 72% of the time when people were absent. This 

suggests some aspect of human activity had an impact on the abundance of birds 

using the refuge. Buehler et al. (1991) found that bald eagle (Haliaeetus 

leucocephalus) distribution along a shoreline was inversely correlated with building 

density and that fewer eagles used shoreline areas when boats or people were nearby.  

Klein et al. (1995) investigated the distribution of waterbirds in relation to ecotourism 

in a wildlife refuge in Florida. They found that of 38 species observed, over half were 

disturbed by human visitors. These species avoided foraging habitat that was nearest 

the ‘wildlife drive’ and the degree of avoidance increased as a function of the number 

of cars using the drive. Burger & Gochfeld (1993) assessed the response to tourists of 

nesting masked (Sula dactylagra), red footed (S. sula) and blue footed (S. nebouxii) 

boobies in the Galapagos. When nest placement was examined, significantly fewer 

nests were found within 10m of trails. These studies seem to indicate that the level of 

impact on the distribution of some bird species increases with increasing human 

activity. 

 

Cornelius et al. (2001) assessed the effects of human recreational activity on the 

structure of coastal marine bird assemblages in central Chile. They studied a 1.5km 

stretch of shore that is a popular area with vacationers. This stretch of shore also 

contains a small marine reserve with a shoreline area of approximately 4152m2. They 

found an overall negative relationship between numbers of birds and number of 

people along the shoreline, despite high numbers of both birds and people during the 

summer months. Further evidence of the impact of human activity was supported by 

the higher number of birds inside the marine reserve during periods of high human 

activity along the rest of the shoreline (particularly at weekends). Steiner & Parz-

Gollner (2003) recorded numbers and effects of recreational disturbances on the 

behaviour of greylag geese (Anser anser). They found that geese remained on average 

60m from roads when there were high frequencies of human activities in these areas. 

These studies appear to suggest that birds actively avoid busy areas and would 

preferentially use areas where people are not present.  Cornelius et al. (2001) also 

found that coastal marine birds in general appeared to be less sensitive to human 

passers by during foraging activity, with similar numbers of birds foraging both inside 
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and out of the marine reserve. This is interesting because it suggests that different 

activities may vary in their sensitivity to disruption from human activities.  

 

Studies of the effects of human disturbance on the distribution and abundance of 

terrestrial animals have been ongoing for the last 30 years. For example, Dorrance et 

al. (1975) investigated the effects of snowmobiles on white-tailed deer (Odocoileus 

virginianus) in two study sites in Minnesota. Radio-collared deer were found to 

increase home range size, movement and distance from the nearest trail with 

increased snowmobile activity. The number of deer recorded along a 10km trail 

decreased as snowmobile traffic increased. Deer responded to very low levels of 

human activity, but did return to the area a few hours after snowmobile activity 

ceased. Numbers of deer were lower on the busier weekend days, but had returned to 

normal densities by Monday and Tuesday. It is suggested that these effects could 

cause changes to the energy budgets of deer that could be particularly detrimental 

during severe winters (Dorrance et al. 1975). 

 

Stephenson et al. (1996) found that mule deer (Odocoileus hemionus) increased their 

home range sizes in response to military activity in the Pinyon Canyon Manoeuvre 

Site in south-eastern Colorado. Deer responded to military training activities by 

moving out of normal home ranges and increasing core home range areas within 

training areas. The level of disturbance that deer were exposed to in this study can be 

considered relatively high compared to a tourism situation. Deer were sometimes 

intentionally pursued by military vehicles and subjected to battlefield simulations 

involving machine gun and cannon fire (no live ammunition). Ross et al. (1993) 

compared the distribution of two species of primate, hanuman langurs (Presbytis 

entellus) and rhesus macaques (Macaca mulatta) between disturbed and undisturbed 

areas. They found that although macaques frequented towns and other urbanised and 

disturbed areas, langurs were more positively associated with forested, undisturbed 

areas.  This illustrates the point that there can be variability between species in regard 

to sensitivity to human presence and activities. 

 

Goodrich & Berger (1994) studied the impacts of winter recreation on hibernating 

black bears (Ursus americanus) in the Sierra Nevada and Sweetwater Mountains in 

Nevada and California. This is a popular area for winter sports and outdoor activities 
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such as skiing, snowmobiling, sledding and snowshoeing. Radio-collared bears 

showed evidence of den abandonment in response to investigator activity and it is 

suggested that similar behaviour may occur in response to recreational disturbance. 

Bradshaw et al. (1997) investigated the effects of petroleum exploration on woodland 

caribou (Rangifer tarandus caribou) in north eastern Alberta. This species has 

declined since early in the 1900s and is now classified as endangered in some regions. 

In general caribou were seen to move away from the source of disturbance (loud 

noises) for the duration of the test period. Although movement rates increased animals 

were not displaced significantly from their original positions.  

 

Compared with the large number of studies that have assessed the short-term 

behavioural impacts of recreational activities on marine mammals there is relatively 

little available regarding the impacts that recreational activities can have on the 

distribution of marine mammals. Allen et al. (1984) studied the responses of harbour 

seals (Phoca vitulina) at a haul-out site in Bolinas Lagoon, California.  They used 

time-lapse movie cameras to monitor the number of seals and levels of human 

disturbance. Seal’s response to human activities was classified into Type 1 

disturbance, where at least one seal left the area, and Type 2 disturbance, where no 

seals left. Five types of activity were considered as potentially disturbing to seals. 

These occurred in the following proportions: non-power boats 33%, power boats 

10.0%, clam diggers 3.4%, dogs 2.8% and helicopters 0.7%. Allen et al. (1984) found 

that seals were exposed to potentially disturbing activities at least once on 71% of 

days in the 356 day study. Of 539 disturbing activities recorded, 72.7% caused seals 

to disperse. After disturbance had occurred the number of seals re-hauling was always 

lower than the original number. On average seals took 28 minutes (± 20.8min) to re-

haul and in 96 instances no seals re-hauled. On eight days seals did not return to the 

haul out site after a disturbance. This study is interesting because it looks at what 

proportion of potential disturbance subsequently elicited a reaction from the seals, 

how long seals took to recover from the disturbance and what the impacts of this 

could be on the use of the haul-out area. Allen et al. (1984) suggest that disturbance 

could lead to increased pup mortality due to trampling. He also discusses the 

possibility that the lower number of seals re-hauling after a disturbance could be an 

indicator that repeated disturbance may lead to site abandonment. This is of concern, 
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as forcing animals to abandon a particular site may result in them being restricted to 

using sites of lesser quality. 

 

Smethurst & Nietschmann (1999) studied the distribution of manatees (Trichecus 

manatus latirostris) in the coastal waterways of Tortuguero, Costa Rica. They found 

that manatees were most frequently found in areas where there was less boat traffic 

and higher overall environmental quality. After conducting surveys to assess the 

distribution of both boat traffic and manatees, they concluded that manatees avoided 

areas where boat traffic was high. This assumption was supported by interviews with 

local residents. Some locals had observed that manatees had moved back into areas 

when boat traffic was low or excluded and left again when boat traffic resumed. In 

this situation environmental quality was assumed to be higher in areas where there 

was less boat traffic because these areas would have less noise and aquatic pollution. 

However, if areas where boat traffic was more frequent were also important for 

foraging or access to fresh water, it could be problematic if manatees were forced to 

avoid them by the presence of boats. King & Heinen (2004) found that manatees 

exposed to tourism in Crystal River National Wildlife Refuge, Florida, used areas that 

were off limit to swimmers and boats significantly more often as numbers of 

swimmers and boats in the vicinity increased. They suggested that although this 

currently may have no obvious negative impact on manatees, it may eventually lead to 

food limitation in these sanctuary areas.  

 

Baker & Herman (1989) conducted detailed case histories of individual humpback 

whales (Megaptera novaeanglia) in Southeast Alaska and found that repeated 

approach or passing by of vessels could result in temporary displacement of whales 

from preferred feeding areas. Again this could have implications for the whales in 

regard to access to prey and the energy required to find sufficient prey. Allan & Read 

(2000) compared the behaviour of bottlenose dolphins (Tursiops truncatus) at two 

sites in Clearwater, Florida, that differed in degree of human use and vessel density. 

They also compared two time periods that differed in degree of vessel traffic, 

weekends and weekdays. They found that bottlenose dolphins did not differ in their 

foraging behaviour between the two time periods, despite greater vessel activity at the 

weekends. However, habitat selection by dolphins during foraging did differ between 
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the two time periods. This suggests that dolphins may change their use of habitat in 

order to avoid areas or periods of high vessel traffic. 

 

Lusseau (2004) studied bottlenose dolphins in two fjords in New Zealand. 

Unexpectedly, the impact of boat traffic on dolphins appeared to decrease as boat 

traffic increased. Lusseau (2004) suggests that one explanation for this may be that 

dolphins in areas of more intense boat traffic become tolerant. Another possibility he 

suggests is that dolphins in areas with less intense boat traffic are able to mitigate its 

impact by either horizontal or vertical avoidance, whereas in busier areas dolphins 

actually avoid the area completely during busy periods. He suggests that this could 

have an impact on the energy budget of dolphins because they are forced to avoid an 

area they otherwise prefer. 

 

A recent study by Bejder (2005) suggested that the presence of two tour boats in 

Shark Bay, Australia, led to a 14.9% decline per square kilometre in the numbers of 

dolphins using the tourism impacted study area. Bejder (2005) equates this to a 

displacement of one in every seven individuals from the impacted study site. 

Concurrent to this displacement an 8.5% increase in the numbers of dolphins was seen 

in the non-impacted study site, suggesting that part of the population from the 

impacted site may have shifted from the impacted to the non-impacted site.  

 

The studies reviewed above suggest that a variety of species react to the presence of 

human activities by changing their distribution and use of preferred habitats. Although 

the reaction of animals to human disturbance have been seen to vary between species 

and locations, and with the intensity of human disturbance, this raises concerns that 

animals may be adversely affected if they are forced to abandon areas that are 

preferred for important behaviours such as rest and foraging. In regard to changing 

their use of preferred habitat, there appears to be evidence that some species are more 

tolerant of human disturbance than others (e.g. Ross et al. 1993). Within a single 

species there may be an ability to tolerate different degrees of disturbance between 

individuals (e.g. Lusseau 2004). Some species have been seen to abandon areas used 

for resting following disturbance (Allen et al. 1984). Other species seem to be less 

sensitive to human disturbance while foraging (e.g. Cornelius et al. 2001) However, 

some species have been seen to avoid areas that are important for foraging in the 
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presence of heavy boat traffic (e.g. Baker & Herman 1989, Garshelis & Garshelis 

1984). As far as sea otters are concerned there is as yet no clear and obvious basis for 

predicting what impacts human disturbance could have on sea otter distribution, 

although the information that is available suggests that otters may be disrupted in their 

habitat use due to human activities (Garshelis & Garshelis 1984). This chapter 

therefore attempts to ascertain whether the presence and/or increasing intensity of 

anthropogenic disturbance, in the form of recreational activities, affects the abundance 

and distribution of sea otters in the northern Monterey Peninsula area. 

 

8.2 Research Objectives 

 

The study focused on five main questions: 

 

1. What is the existing abundance of sea otters on the northern Monterey 

Peninsula? 

2. How are sea otters distributed along the coast of the northern Monterey 

Peninsula? 

3. Is abundance and distribution of sea otters related to environmental or habitat- 

dependent factors? 

4. Is abundance and distribution of sea otters related to presence and/or level of  

disturbance stimuli? 

5. Does sea otter distribution change following responses to anthropogenic 

disturbance? 
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8.3 Methods 

 

The data in this chapter were collected and analysed in several different ways. Two 

main data sets were used to answer the questions posed above.  

 

8.3.1 Tally Data Set 

The first, referred to as ‘Tally data’ consisted of continuous counts of sea otters, 

kayaks, boats and ‘divers and swimmers’ that were made during the course of daily 

6h observations at the five main study sites (see section 3.4). Every time a new otter, 

kayak, boat, diver or swimmer entered the study area this was tallied on a check-

sheet. The number of otters, kayaks, boats and divers per observation were compared 

across sites to see if there was any association between the number of sea otters and 

the level of recreational activity, either across sites or within sites across varying 

levels of recreational activity.  Data were collected on 121 days between June and 

August 2003-2004.  

 

The exact size in square metres for each of the five study sites at which tally data was 

collected was not calculated. Initially before I became interested in sea otter 

distribution, these sites were designated for use during behavioural observations and 

ascertaining the exact size of the site was not considered necessary. Study sites were 

designated to be roughly the same size, but this was only judged by eye. Data was 

collected out to 500m from the shoreline at all sites. Therefore, although there was no 

obvious difference in size between study sites, it is possible that slight differences in 

size did exist and this should be borne in mind during discussion of the tally data 

results. 

 

The tally data can only provide information as to what was happening at one study 

site on any given day, because observers did not move between study sites during this 

type of data collection. As it was also important to know what happened along the 

entire stretch of coastline along the northern Monterey Peninsula on any given day, 

data on the distribution of sea otters along this stretch of coast was collected during 

the 2004 field season. The data set generated during this study will be referred to as 

‘Distribution data’. 
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8.3.2 Distribution Data Set 

These data were collected to see in more detail whether there was any relationship 

between the level of recreational activity and the distribution of sea otters along the 

Monterey coastline. To investigate this it was necessary to count the total number of 

otters and recreational activities present along the entire stretch of coastline we were 

interested in. To do this an observer travelled by bicycle along a stretch of coastline 

approximately 7km long. Fourteen observation points were chosen that allowed an 

unobstructed view of the water from the shoreline. Five of these observation points 

were the same as the five study sites used for collection of the tally data. The 14 

observation points were contiguous and completely covered the 7.24km stretch of 

coastline we were interested in with no gaps. In more built up areas or areas where 

there were lots of small bays and inlets it was necessary to have more observation 

points than in areas with a more unobstructed view. At each of the 14 designated 

observation points a stop was made and a scan of the area conducted. Scans lasted 

five minutes and covered the entire area at each observation point, from the boundary 

of the previous site to the boundary of the next. The total number of otters, kayaks, 

boats and divers per site were recorded in addition to environmental data such as 

visibility, weather conditions, sea state, swell and temperature.    

 

Visibility was scored on a 1-4 scale, with 1 being perfect visibility, 2 being up to 25% 

of the study area not visible (e.g. due to fog), 3 being 25-50% not visible and 4 being 

>50% not visible. Weather was recorded as sun, partial sun, overcast (dry), rain or 

fog. Sea state was scored using the Beaufort sea state scale. Swell was scored on a 

scale on 1-4 with 1 being no swell, 2 being a slight swell of <1m, 3 being a moderate 

swell of 1-2m and 4 being a large swell of >2m.  Air temperature in Celsius was 

recorded using a thermometer. Scans were made using 12x50 Bushnell’s binoculars 

and a Kowa Spotting Scope on a Velbon tripod. Observers were careful to count each 

otter only once. If there was any doubt whether a travelling otter had already been 

counted in a previous site, it was not counted. This was not common because most 

otters were resting and fairly immobile or foraging in localised areas. As the observer 

moved from site to site by bicycle he or she was usually travelling faster than a 

swimming otter, so was unlikely to encounter the same otter in subsequent sites. The 

total data collection period, including scans, recording data and environmental 
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variables and transiting between observation points, lasted approximately 3 hours. 

Data was collected on 29 days from mid-July to mid-August 2004. 

 

Following data collection, data collected at the 14 observation points was collapsed 

into three main study areas that represented areas of different habitat and 

anthropogenic disturbance. These were (1) Pacific Grove, (2) Cannery Row and (3) 

Del Monte Beach (Figure 8.2).  

 

8.3.2.1 Distribution Site Descriptions 

The area covered by each study site is shown in Figure 3.2 in Chapter 3. The Pacific 

Grove study site covered a 2.8km stretch of coastline just south of the city of 

Monterey. The coastal habitat is rock shore and kelp beds. This area is much quieter 

in terms of recreational activity and shoreline development than Monterey. There is 

however a kayak outlet at Lovers Point and the beach at Lovers Point is also popular 

with divers and swimmers. Elsewhere in Pacific Grove there are intermediate levels 

of recreational boat traffic and divers. The Monterey study area covered a 2.5km 

stretch of coastline. This was mostly rocky shore and kelp bed habitat; however there 

were also very high levels of shoreline development and in some areas this means the 

natural habitat has been disrupted. Some areas within the Monterey study area such as 

the harbour do not have kelp beds. The whole of this area was subject to heavy 

recreational use, including two kayak outlets, two coastal wildlife tour boats, and 

three dive outlets. The last study area was Del Monte beach, a 2.0km stretch of 

coastline north of Monterey. There was much less shoreline development here and 

kayaks from Monterey were not allowed into this area. The habitat was mostly sandy 

habitats with kelp beds further out. The only recreational activities here were 

occasional recreational motor and sailing boats and swimmers. 

 

Following allocation into one of the three study areas, the numbers of otters, kayaks, 

boats and divers were divided by the number of kilometres of coastline in each study 

site to derive the numbers of each variable per kilometre.  
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8.3.2.2 Distinctions between the Tally and Distribution Data Sets 

The distinction between the two data sets is that the ‘Tally data’ recorded total 

numbers of otters and activities for one fixed site each day (6 hour observation), while 

the ‘Distribution’ data set collected data at 14 observation points along the entire 

7.25km coastline of the northern Monterey Peninsula during a single (3 hour) 

observation. Therefore the Tally data gives a more accurate indication of the level of 

activity at each of the main study sites for a whole day, whereas the Distribution data 

gives a snapshot of each study site along the coast over the observation period. These 

data sets were often collected concurrently on the same day by different observers. 

 

8.3.3 Scan Sample Data 

Data collected during scan sample observations made every 10 minutes during the 6h 

observations (see section 3.4) were used to determine if the number of otters in the 

study site declined following a disturbance event. This was done by coding every 

behaviour change or flush disturbance event in the scan sample into one of two 

categories. Category one was assigned to disturbance events where the total number 

of sea otters had decreased in the scan following a disturbance event. Category two 

was assigned to disturbance events where the number of otters remained the same or 

increased in scans following a disturbance event. During the scan samples 89 

behavioural change disturbance events were witnessed and 83 flush disturbances. This 

did not represent the total number of disturbances witnessed during the study, only 

those that actually occurred during a scan sample and therefore could be used in this 

analysis. 
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8.4 Results 

 

8.4.1 Sea Otter Distribution and Abundance across Study Sites 

Tally data (collected at the five main study sites) recorded the maximum number of 

otters present during the 6h observation, in addition to the total number of kayaks, 

boats and divers entering the study site. The mean number of sea otters per 

observation was 10.87 (±0.60), whereas the mean number of kayak was 67.38 

(±6.89), boats 30.00 (±4.50), divers 4.98 (± 0.93) and disturbance events 8.20 (±0.77). 

The mean number (±SE) of otters, kayaks, boats, ‘divers and swimmers’ for each 

study site are summarised in Table 8.1. These results suggest that there were 

consistently more otters in some study sites compared to others. A one-way Analysis 

of Variance (Kruskal Wallis) indicated that there were significant differences within 

all measured variables across the five study sites. 

 

Table 8.1: Mean (±SE) Numbers of Sea Otters, Kayaks, Boats, Divers and 

Disturbance Events over Sites, per 6h Observation (Tally Data) 

 

 

Otter Point 

(N=21) 

Lovers Point 

(N=15) 

Hopkins 

(N=25) 

Plaza 

(N=30) 

Marina 

(N=27) KW df Signif 

Sea Otters 16.61±1.90 14.00±1.19 10.84±1.18 7.76±0.68 8.85±1.03 29.55 4 p<0.01 

Kayaks 2.19±0.47 27.20±6.68 48.16±7.2 161.63±15.60 53.18±6.99 80.79 4 p<0.01 

Boats 4.19±0.72 2.73±0.61 15.68±2.6 8.30±1.30 104.03±11.65 58.38 4 p<0.01 

Divers 1.52±0.56 6.53±2.3 2.52±0.84 12.90±3.01 0.07±0.05 50.54 4 p<0.01 

Dist.Events 1.28±0.40 7.40±1.41 8.80±1.49 15.60±1.93 5.74±0.87 45.05 4 p<0.01 

 

As the tally data were only collected at one site per day, and the number of sea otters 

at other sites was therefore not known, I considered the possibility that differences 

seen in numbers of sea otters was due to differences in abundance of otters across the 

whole study area per day. For example, that when there were less sea otters recorded 

at the study site this was due to fewer otters being present over the whole northern 

peninsula area. However, as previous studies (e.g. Estes 1986, Riedman & Estes 

1990) have shown that sea otters use different areas for different behaviours, and 

seem to have preferences for some areas over others, we expected to see some 

differences in how sea otters were distributed along the northern Monterey Peninsula 

coastline within the same day. This was supported by preliminary observations which 

indicated that there could be large groups of sea otters in some areas and fewer in 

adjacent or nearby areas.  
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The distribution data allowed further investigation of these differences in habitat use, 

in particular whether differences in abundance of sea otters between different areas of 

the coastline was associated with the level of recreational activities present. Table 8.2 

presents the minimum, maximum and mean (±SE) numbers of otters, kayaks, boats 

and divers counted per day. The unpublished data provided by the Sea Otter Research 

& Conservation Group (SORAC) (M.Staedler pers. comm.) indicated that from 1985-

1992 a mean number of 54 otters were counted in the same areas as the current study. 

A Chi-square test indicates that this is significantly different from the mean number 

counted in the current study (χ2=4.17, df=1, p<0.05), with fewer otters being counted 

in the same study area during the current study. 

 

Table 8.2: Mean (±SE) Number of Sea Otters, Kayaks, Boats and Divers, per Day 

along the northern Monterey Peninsula coastline (Distribution Data) 

 

 Minimum Maximum Mean (±SE) 

Sea Otters 16 66 39.86±2.06 

Kayaks 2 99 31.69±4.16 

Boats 4 104 21.62±3.97 

Divers  0 149 27.66±6.81 

 

8.4.2 The Mean Number of Otters per Kilometre 

As the study area used in the current study covered approximately 7.25km of coast, 

and the mean number of otters for the entire area was ~ 40, the expected mean 

number of otters per kilometre was approximately 5.5. The U.S.Geological Service 

(USGS) census reported 200-300 otters in the Point Lobos to Seaside area in 2003 and 

2004. As this area covers 24km of coastline, the mean number of otters expected per 

kilometre on the entire Monterey Peninsula was between 8.3-12.5. Historical data 

from Estes et al. (1986) indicated that 68 sea otters were counted on the northern 

Monterey Peninsula in 1982. As the area covered by this study was approximately 

8km, this would lead to an expected mean of 8.5 otters per km on the northern 

Monterey Peninsula. Data collected by the Monterey Bay Aquarium’s (MBA) sea 

otter research group indicated that a mean of 54 otters were counted in the same 

portion of the northern Monterey Peninsula that the current study was conducted in. 

Thus a mean of 7.5 otters per km would be expected in the current study area based 

on the historical data, which is higher than the observed mean of 5.5 otters per km. 
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8.4.3 Differences in Numbers of Sea Otters and Disturbance Stimuli across 

Observation Points in the Distribution Data 

Tables 8.3 and 8.4 summarise the mean numbers of otters, kayaks, boats and divers 

across all 14 observation points. A Kruskal Wallis one-way Analysis of Variance on 

the distribution data (N=29) supports the results of the tally data by indicating that sea 

otters were not evenly distributed across the study area (KW=228.13, df 13, p<0.01). 

Instead, distribution of sea otters was patchy, with higher mean numbers being seen at 

observation points toward the southerly and northern edges of the study area, 

compared to means in than in the more central observation points.  

 

There was a significant difference in the number of kayaks (KW=158.47, df 13, 

p<0.01), number of boats (KW=58.46, df 13, p<0.01), and number of ‘divers and 

swimmers’ (KW=119.60, df 13, p<0.01). Kayaks were mostly concentrated in the 

middle portion of the study area, from the Aquarium to the Wharf. This is 

unsurprising because there were three kayak rental operators within this area and 

customers were required to stay between Hopkins and the Del Monte area. The 

Marina and the Wharf had the highest number of boats, again unsurprising because 

this is where most boat tours and recreational vessels were berthed. The breakwater 

and the wharf had the highest numbers of ‘divers and swimmers’. The breakwater is 

an area where most of the local dive shops started their shore-based dives and open-

water dive training. The wharf site encompasses the edge of the beach which is 

closest to parking, restaurant and toilet facilities and is therefore where most tourists 

tended to congregate. The high number of people in the water at the wharf site was 

due to a large number of swimmers in this area, rather than divers.   

 

With regard to environmental factors, there was no difference in weather, air 

temperature or visibility between sites. There was, however, significant variation in 

the sea state (KW=51.73, df 13, p<0.01) and swell (KW=148.13, df 13, p<0.01) 

between observation points, with higher mean sea state and bigger swells being seen 

at sites toward the outward edges of the study area, such as Otter Point and Lovers 

Point to the south and Del Monte and the Beach to the North.  
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Table 8.3: Mean (±SE) Numbers of Otters, Kayaks, Boats, Divers and Mean (±SE) 

Sea State and Swell for Observation Points 1-7 

 
 (1) Otter Point (2) Lovers Point (3) Fountain (4) Park (5) Hopkins (6) Aquarium (7) El Torrito 

Otters 5.79±0.66 2.24±0.42 3.48±0.57 8.79±0.80 1.69±0.25 1.93±0.29 0.83±0.14 

Kayaks 0.11±0.08 0.31±0.13 1.52±0.38 1.61±0.39 2.79±0.83 5.93±0.89 4.76±1.10 

Boats 0.50±0.14 0.83±0.20 1.10±0.35 1.64±0.92 0.62±0.18 0.93±0.32 0.86±0.17 

Divers  0.96±0.60 2.07±0.66 2.21±0.78 0.00±0.00 0.41±0.35 0.10±0.08 0.38±0.19 

Sea State 1.50±0.16 1.52±0.14 1.41±0.14 1.61±0.15 1.83±0.16 1.45±0.15 1.45±0.15 

Swell 2.11±0.12 1.86±0.11 1.79±0.10 1.89±0.12 2.28±0.11 1.52±0.09 1.52±0.09 

 

Table 8.4: Mean (±SE) Numbers of Otters, Kayaks, Boats, Divers and Mean (±SE) 

Sea State and Swell for Observation Points 7-14 

 
 (8) Plaza (9) Breakwater (10) Harbour (11) Marina (12) Wharf (13) Del Monte (14) Beach 

Otters 2.66±0.43 0.34±0.14 0.97±0.17 0.24±0.08 0.00±0.00 6.46±0.62 6.89±1.14 

Kayaks 5.79±1.00 3.28±0.85 1.21±0.35 0.24±0.14 3.85±1.07 0.54±0.23 0.11±0.08 

Boats 0.48±0.20 1.21±0.36 1.90±0.41 4.17±0.62 3.52±1.11 1.71±0.44 1.00±0.43 

Divers  2.59±2.34 12.31±2.90 0.00±0.00 0.00±0.00 3.11±2.77 0.32±0.26 0.36±0.29 

Sea State 1.38±0.12 1.32±0.12 1.34±0.11 1.36±0.13 1.33±0.12 2.04±0.13 2.11±0.16 

Swell 1.28±0.08 1.46±0.10 1.17±0.07 1.11±0.06 1.56±0.11 2.32±0.13 2.43±0.11 

 

8.4.4 Mean Numbers of Otters and Disturbance Stimuli (per km) between Pacific 

Grove, Monterey and Del Monte Beach Study Areas 

The results presented in Tables 8.2, 8.3 and 8.4 do not control for the size of the study 

sites or observation points. However, when data were collapsed into the three study 

areas and divided by the number of kilometres per site, there were still significant 

differences seen between areas (Table 8.5). Pacific Grove and Del Monte Beach had 

higher mean numbers of otters per km compared to Monterey, whereas Monterey had 

higher mean numbers of all disturbance stimuli per km.  

 

Table 8.5: Mean (±SE) Numbers of Otters, Kayaks, Boats and Divers (per km) 

across the Three Study Areas: Pacific Grove, Monterey and Del Monte Beach 

Per km 

Pacific Grove 

(N=29) 

Monterey 

(N=29) 

Del Monte 

(N=28) KW df Signif. 

Otters 7.67±0.53 2.79±0.27 6.34±0.64 35.65 2 p<0.001 

Kayaks 2.24±0.38 9.88±1.45 0.45±0.17 54.95 2 p<0.001 

Boats 1.65±0.48 5.10±0.90 1.36±0.29 26.22 2 p<0.001 

Divers 2.01±0.53 7.12±2.16 0.34±0.20 29.08 2 p<0.001 
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Pacific Grove and Del Monte Beach had a lower mean number of otters than expected 

based on the recent USGS sea otter census of the Monterey Peninsula (8.5-12.5 otters 

per km). However, these study areas had a similar mean number of otters (7.5-8.5 per 

km) to those calculated from the historical data, i.e. Estes et al’s (1986) study and 

unpublished data collected by the SORAC group from 1985-1992 (M. Staedler pers. 

comm.). Pacific Grove and Del Monte Beach had a slightly higher mean than the 5.5 

otters per km that would be expected based on the overall mean number of otters 

counted in the current study (~40). The Monterey study area had a lower mean 

number of otters to that which would be expected based on the recent USGS census, 

the historical data or the overall mean calculated for the current study. A Chi-square 

test between the observed means from the current study and the expected mean based 

on the USGS figures indicated a significant difference (χ2=4.47, p>0.05) between the 

lowest mean number predicted by the USGC census (8.5 otters per km) and the 

observed means seen in the current study (Table 8.5). If an average mean of 8 otters 

per km is derived by taking an average of the means calculated from the historical 

data (SORAC 1985-1992; Estes et al. 1986), there was also a significant difference in 

the observed mean number of otters per km in the current study (Table 8.5) and the 

expected mean based on the historical data (χ2=3.88, p<0.05).  

 

8.4.5 Associations between Abundance and Distribution of Sea Otters and Level 

of Disturbance Stimuli  

To ascertain whether the number of sea otters present at a site correlated with the 

level of disturbance stimuli, Spearman’s rank correlation analyses were conducted on 

both the tally data and the distribution data (grouped into the three study areas). 

Results for the tally data indicated that number of otters was negatively correlated 

with number of kayaks (rs =-0.43, N=121, p<0.01). This association is presented in 

Figure 8.1. There was no significant correlation (rs = <0.05 in all cases) between 

number of otters and number of divers or boats. The same analysis, conducted on the 

distribution data, showed a similar association in that more kayaks were associated 

with fewer otters (rs = -0.49, N= 86, p<0.01). This was expected because although the 

distribution data covered a wider area and counted all otters and disturbance stimuli, it 

overlapped with the areas in which the tally data were collected so the patterns could 

be expected to be similar. This association is presented in Figure 8.2. 
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Figure 8.1: Association between Number of Kayaks and Number of Otters 

Recorded per 6h Observation, across all Study Sites (Tally Data) 
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Figure 8.2: Association between Number of Kayaks and Number of Otters per 

Kilometre (Distribution data) 
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The association of more kayaks, fewer otters, could have been due to two different 

reasons and it was not clear from the initial correlation analyses which of these was 

responsible for the association seen. Firstly, the number of otters and disturbance 

stimuli could have been relatively fixed per site, with higher numbers of otters usually 

occurring at sites that predictably had lower levels of disturbance stimuli. 

Alternatively, the numbers of otters present at a site could have varied from day to 

day depending on the level of disturbance stimuli present in the site on that day. To 

determine which of these was more likely, further correlation analyses were 

conducted between the three study areas used to analyze the distribution data. When 

considered separately there was no significant association (rs = >0.05 in all cases) 

between number of otters, kayaks, boats or divers (per km) in Pacific Grove (N=29), 

Monterey (N=29) or Del Monte Beach (N=28). This lack of association suggests that 

within the three study areas numbers of otters did not vary from day to day in 

association with varying levels of disturbance stimuli. The lack of a significant 

association may be in part due to the small sample size. However, the statistics 

suggest that there were predictably higher mean numbers of sea otters in Pacific 

Grove and Del Monte Beach and lower mean numbers in Monterey, regardless of how 

the levels of disturbance stimuli varied within those areas from day to day.   

 

8.4.6 Number of Otters Following a Disturbance Event 

Chapters 6 and 7 looked at the short term responses of sea otters to recreational 

activity disturbance, and associated changes in their time budgeting. Three different 

types of disturbance responses by sea otters to recreational activities were identified: 

alert, behaviour change and flush. Previous studies, for example Allen et al. (1984), 

have found that the numbers of seals re-hauling after a disturbance event flushed them 

into the water were less than the original number of seals at the haul-out site before 

the disturbance event occurred.  It was therefore of interest to ask whether the number 

of otters in any given study site changed following a disturbance event. The results 

showed that for 43.4% of disturbance events there were fewer otters following a 

disturbance event. This translated into 51.7% of behaviour change responses and 

34.9% of flush responses for which the number of sea otters recorded in the study site 

decreased in the scan following a disturbance event (Table 8.6). A Chi-square test 

indicated that there was a significant difference between categories, with more 

behaviour change responses than expected leading to fewer sea otter numbers in the 
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study site and slightly less flush responses than expected leading to fewer sea otters 

being recorded in the subsequent scan. The observed and expected values for each are 

displayed in Table 8.6.  

 

Table 8.6: Observed and Expected Number of Scans following a Behaviour Change 

or Flush Disturbance Response where Number of Sea Otters in the Study Site 

Decreased 

 

Disturbance Response Less Otters 

 

Same or More Otters 

 

Total 

Behaviour Change 46 43 89 

 (38.65) (50.35)  

Flush 30 56 86 

 (37.35) (48.65)  

Total 76 99 175 

 

8.4.7 Day of the Week  

It is possible that sea otters may move out of areas that are subject to high levels of 

recreational activity following particularly busy periods. Preliminary observations 

during pilot work and anecdotal reports from local biologists (N. Black pers. comm., 

M. Staedler pers. comm.) suggested that there may be fewer sea otters present in the 

Monterey area early in the week following busy weekend periods and that numbers of 

otters start to increase again towards the end of the week. We tested this by carrying 

out a one way Analysis of Variance on the data to look for differences in the number 

of sea otters and recreational activities across days of the week. Firstly this was 

conducted on the tally data which was categorised into three day of the week codes. 

As there were not an equal number of days in each category the mean number of 

otters, kayaks, boats and divers per day were calculated within each category (Table 

8.7): 1= Monday and Tuesday, 2 = Wednesday-Friday, 3 = Saturday and Sunday. The 

figures in Table 8.7 indicate that there were no significant differences in number of 

sea otters, boats or divers across day of the week when all study sites were 

considered. There was however, a significant difference in number of kayaks with 

more kayaks being seen on the weekends. 
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Table 8.7: Mean (±SE) Number of Sea Otters, Kayaks, Boats and Divers per Day 

across Day of the Week Group (Tally Data) 

 

 Mon-Tues (N=17) Wed-Fri (N=17) Sat-Sun (N=26) KW df Signif. 

Sea Otters 6.88±0.98 8.41±1.32 8.69±0.822 1.92 2 NS 

Kayaks 95.11±18.16 66.23±15.00 144.34±-17.87 11.70 2 p<0.01 

Boats 37.23±10.69 45.23±12.89 65.65±14.95 1.90 2 NS 

Divers 3.52±0.90 1.58±0.67 12.42±-3.60 4.15 2 p>0.05 

 

The same analysis was conducted on the distribution data to see if the mean number 

of otters, kayaks, boats and divers (per km) varied significantly between day of the 

week groups at the three study areas. Table 8.8 summarises the mean (±SE) numbers 

and results of the Kruskal Wallis one way Analysis of Variance. These figures suggest 

that in the Pacific Grove study area only the number of divers differed significantly 

between day of the week groups, with more divers seen at weekends. For the 

Monterey study area the mean number of kayaks and divers was also higher at 

weekends. There was no significant difference in any variable between day of the 

week at the Del Monte study area. There was no significant difference in the mean 

number of otters between day of the week groups at any of the study areas. 

 

Table 8.8: Mean (±SE) Numbers of Otters, Kayaks, Boats and Divers (per km) 

across days of the Week Groupings (Distribution data). 

 

 Mon&Tues Wed-Thurs Sat&Sun KW df Signif. 

Pacific Grove Otters 6.54±0.67 8.75±0.83 7.74±1.18 3.15 2 NS 

 Kayaks 2.21±0.47 1.25±0.29 3.37±0.97 3.25 2 NS 

 Boats 0.75±0.19 1.18±0.26 3.17±1.43 6.34 2 p<0.05 

 Divers 0.79±0.25 1.21±0.46 4.25±1.36 4.52 2 NS 

Monterey Otters 3.16±0.55 2.64±0.44 2.53±0.39 0.67 2 NS 

 Kayaks 4.84±1.05 9.36±1.79 16.04±3.16 10.36 2 p<0.01 

 Boats 6.04±2.19 5.20±1.41 3.96±0.59 0.04 2 NS 

 Divers 3.44±1.30 1.64±0.46 17.29±0.58 9.56 2 p<0.01 

Del Monte Otters 6.20±1.31 6.10±0.72 6.78±1.35 0.67 2 NS 

 Kayaks 0.55±0.38 0.25±0.13 0.56±0.33 0.43 2 NS 

 Boats 1.05±-0.43 1.45±0.58 1.63±0.50 0.57 2 NS 

 Divers 0.40±0.40 0.05±0.05 0.63±0.50 1.10 2 NS 

 

8.4.8 Trends across Months 

In the tally data there was a significant difference in number of otters present between 

months, with fewer otters overall being counted in August than in June and July 

(Table 8.9). There were no significant differences between months in number of 

recreational activities. 
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Table 8.9: The Mean (±SE) Number of Sea Otters, Kayaks, Boats and Divers per 

Day, per Study Site, across Month (Tally Data) 

 

 June (N=34) July (N=45) August (N=41) KW df Signif. 

Sea Otters 11.14±1.05 13.11±1.18 8.39±0.62 10.40 2 p<0.01 

Kayaks 61.26±11.6 58.31±10.03 81.07±14.03 1.78 2 p>0.05 

Boats 31.58±8.07 34.91±-9.27 23.73±5.39 0.51 2 p>0.05 

Divers 5.88±2.09 5.28±1.66 3.87±1.15 0.97 2 p>0.05 

 

In the distribution data for 2004, there were significantly fewer otters counted on the 

whole northern Monterey Peninsula in August compared to July (Table 8.10). There 

was also a significant decline in number of boats from July to August. No significant 

difference was seen in number of kayaks or numbers of ‘divers and swimmers’. 

 

Table 8.10: Comparison of Mean (±SE) Numbers of Sea Otters, Kayaks, Boats and 

Divers per Day on the Northern Monterey Peninsula between July and August 2004 

(Distribution Data) 

 

 July (N=19) August (N=10) KW df Significance 

Sea Otters 43.11± 2.69 33.70± 2.08 6.04 1 p<0.01 

Kayaks 30.63±4.28 33.70±9.26 0.02 1 NS 

Boats 28.79± 5.38 8.00±0.84 13.36 1 p<0.01 

Divers  34.32±9.81 15.00±5.07 1.65 1 NS 

 

8.4.9 Trends between Years 

Only tally data were collected over more than one year. Results over all sites (Table 

8.11) indicated significantly fewer otters were counted in 2004 compared to 2003. 

There were no differences in recreational activities over the two years. 

 

Table 8.11: The Mean (±SE) Number of Sea Otters, Kayaks, Boats and Divers per 

Study Site, per Day between 2003 and 2004 

 

 2003 (N=57) 2004(N=64) KW df Signif. 

Sea Otters 13.00±0.90 8.98±0.72 10.74 1 p<0.01 

Kayaks 74.57±10.33 60.98±9.22 0.85 1 p>0.05 

Boats 28.89±4.27 30.98±7.64 13.86 1 p>0.01 

Divers 4.87±1.35 5.07±1.29 0.35 1 p>0.05 
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8.4.10 Environmental Variables 

Visibility, temperature, sea state and swell all differed significantly from one study 

area to another (Table 8.12). There was no significant difference in weather between 

study areas (KW=0.45, p>0.05). Visibility was generally good across the entire 

northern Monterey Peninsula, however when the three study areas were compared, 

slightly worse visibility was recorded at Pacific Grove. Air temperature was also 

slightly lower at Pacific Grove, and this is likely to be due to the exposed nature of the 

Pacific Grove observation points where there was often more wind. Pacific Grove and 

Del Monte Beach had rougher sea states and bigger swells than Monterey City which 

is more sheltered than these other two areas which bracket the city. Table 8.5 

indicates that higher numbers of otters per km were present at Pacific Grove (7.67 

±0.53) and Del Monte Beach (6.34±0.64) compared to Monterey (2.79±0.27) and 

there was a significant difference in number of sea otters across sea state (KW=15.12, 

p<0.01) and swell conditions (KW=43.20, p<0.01) with more otters seen in areas with 

higher sea states and swells (i.e. Pacific Grove and Del Monte) 

 

Table 8.12: Mean (±SE) Visibility, Air Temperature, Sea State and Swell per Site 

Group 

 

 

Pacific Grove 

(N=143) 

Monterey City 

(N=201) 

Del Monte Beach 

(N=56) KW df Signif 

Visibility 1.05±0.02 1.00±0.00 1.00±0.00 11.34 2 p<0.01 

Air Temperature 65.68±0.29 66.63±0.28 67.67±0.61 12.16 2 p<0.01 

Sea State 1.57±0.07 1.37±0.05 2.07±0.10 45.36 2 p<0.01 

Swell 1.98±0.05 1.37±0.04 2.37±0.08 123.79 2 p<0.01 

 

There was no difference in the mean number of otters, kayaks, boats or divers seen 

between different weather, temperature or visibility conditions between study areas 

(KW=p>0.05 in all cases). There were however several differences seen in the number 

of disturbance stimuli between study areas with varying sea state and swell 

conditions. 

 

8.4.10.1. Sea State 

There was a significant difference between sea state categories (Table 8.12) in the 

mean number of kayaks (KW=6.17 p<0.05), boats (KW=18.44, p<0.01) and divers 

(KW= 7.16, p<0.05) recorded in the Monterey study area, with higher mean numbers 

of kayaks and boats recorded when sea state was lower. There was no significant 
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difference in mean numbers of divers between sea state categories in Monterey. In 

Pacific Grove and Del Monte Beach there was no significant difference between 

different sea state categories in mean number of any variable (KW=p>0.05 in all 

cases). There was no significant difference in the number of sea otters between sea 

state categories within each study area, suggesting that the significant difference seen 

in sea otters across all sea state categories (section 8.4.7) was due to otters 

frequenting high sea state areas (i.e. Pacific Grove and Del Monte Beach) rather than 

sea otters varying in number dependent on sea state. 

 

Table 8.13: The Mean (±SE) Number of Otters, Kayaks, Boats and Divers in 

Monterey between Different Sea State Conditions (Distribution data) 

 

 Sea State-1 (N=143) Sea State-2 (N=39) Sea State-3 (N=15) 

Otters 0.84±0.10 1.51±0.34 1.40±0.43 

Kayaks 3.38±0.36 4.33±0.89 1.27±0.67 

Boats 2.34±0.29 0.54±0.21 0.93±0.25 

Divers 3.03±0.93 1.33±0.95 2.13±2.13 

 

8.4.10.2 Swell 

In Pacific Grove there was a significant difference in mean number of divers 

(KW=6.19, p<0.05), between swell conditions, with less divers seen in higher swell 

conditions. In Monterey there was a significant difference in the mean number of 

kayaks between swell conditions (KW=7.64, p<0.05) with less kayaks seen in higher 

swell conditions. In Del Monte Beach there were no significant differences in any 

variable between different swell conditions (KW= p>0.05 in all cases). There was no 

significant difference in number of sea otters across different swell conditions within 

each study area.  
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8.5 Discussion 

 

8.5.1 Abundance of Sea Otters 

Data collected in 2003 and 2004 during continuous recording (section 3.4.3.1) of 

numbers of sea otters and disturbance stimuli (kayaks, boats and divers) at the five 

main study sites used in the current study, suggested that there were differences in the 

mean numbers of otters and  disturbance stimuli between sites (Table 8.1). There 

appeared to be higher numbers of sea otters in areas with lower levels of 

anthropogenic disturbance. I was interested in looking further at whether sea otter 

abundance and distribution was associated with levels of anthropogenic disturbance. 

This difference in sea otter abundance and levels of anthropogenic disturbance 

between different areas was confirmed by the distribution data collected in 2004 along 

the entire 7.24km stretch of coastline that makes up the northern Monterey Peninsula. 

For example, using the recent figures generated by the U.S. Geological Survey’s 

(USGS 2004, 2005) sea otter census, in addition to historical data from Estes et al 

(1986) and unpublished historical data from the Sea Otter Research and Conservation 

(SORAC) group at the Monterey Bay Aquarium (MBA), approximately eight sea 

otters could be expected to be counted per kilometre of coastline in the northern 

Monterey Peninsula. However, the mean number of otters that were counted during 

the current study at each of three designated study areas differed significantly from 

what would be expected based on the USGS and historical data. This was particularly 

true in the Monterey study area where a mean of only approximately three otters per 

km was recorded. Previous studies on the distribution and abundance of wildlife 

species in relation to anthropogenic disturbance have found that animals may avoid, 

or occur in lower numbers in, areas with higher levels of disturbance stimuli (e.g. 

Buehler et al. 1991; Burger & Gochfeld 1993; Smethurst & Nietschmann 1999). 

 

8.5.2 Association between Numbers of Sea Otters and Levels of Anthropogenic 

Disturbance 

Other studies have found that the numbers of animals present in a given area can vary 

dependent upon the relative level of anthropogenic disturbance from one period to 

another (e.g. Dorrance et al. 1975; Garshelis & Garshelis 1984; Klein et al. 1995; 

King & Heinen 2004). Therefore, I looked at whether the number of sea otters 

changed in relation to the level of anthropogenic disturbance. In the current study the 
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Monterey area had the lowest mean numbers of sea otters per km and the highest 

mean number of kayaks, boats and divers (Table 8.5). When all study areas were 

combined there was a significant inverse association between the number of otters 

present and the number of kayaks. However, as this was not apparent when the same 

analyses were conducted on each study area separately, it does not appear to be the 

case that the number of sea otters in any given area declines in association with 

increasing numbers of kayaks. Instead, numbers of sea otters were simply consistently 

higher in areas where numbers of kayaks were consistently lower, such as Pacific 

Grove and Del Monte Beach. There was also no difference seen in the mean number 

of sea otters present early in the week following the busier weekend periods, despite 

the fact that weekends did have significantly higher mean numbers of kayaks. This 

does not support anecdotal reports (N. Black pers. comm; M. Staedler pers. comm.) of 

fewer otters being seen in the Monterey area following the busy weekend period. 

These results suggest that unlike trends seen for Alaskan sea otters and other wildlife 

species in previous studies (Dorrance et al. 1975; Garshelis & Garshelis 1984; Klein 

et al. 1995; King & Heinen 2004; Bejder 2005), California sea otters on the northern 

Monterey Peninsula do not avoid anthropogenic disturbance by moving out of study 

areas when the levels of disturbance stimuli increase or on days following busy 

periods such as weekends. Instead there are simply less otters seen in areas where 

anthropogenic disturbance is higher. 

 

8.5.3 Temporary Displacement of Sea Otters Following Disturbance Events 

There was however, evidence from the scan sample data that on 30-51% of occasions 

following a behavioural change or flush disturbance response respectively, less otters 

were present in the study site at the next scan. This suggests that for some disturbance 

responses at least, sea otters are temporarily displaced from the area they were in prior 

to the disturbance event. This did not translate into a change in the abundance of sea 

otters with increasing numbers of disturbance stimuli. Chapter 7 showed that 

disturbance responses may not be a factor of the number of kayaks, but instead is 

more closely associated with the behaviour of kayaks and the way in which they 

approach sea otters. Therefore displacement of sea otters from the study site may be 

more closely correlated with the frequency of high disturbance responses. This was 

not investigated in the current study but would be a potential avenue for further 

research. The temporary displacement of sea otters following some disturbance events 
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has also been recorded in response to anthropogenic disturbance in other species, such 

as black bears (Ursus americanus) (Goodrich & Berger 1994), woodland caribou 

(Rangifer tarandus) (Bradshaw et al. 1997), humpback whales (Megaptera 

novaeangliae) (Baker & Herman 1989) and harbour seals (Phoca vitulina) (Allen et 

al. 1984). These authors have suggested that this displacement of animals from a 

preferred area may have negative impacts on energy expenditure due to increased 

activity being required for avoidance and decreased access to foraging or resting areas 

and opportunities. 

 

8.5.4 Environmental Explanations for Differences in Sea Otter Distribution 

As less otters per km than expected were observed in the Monterey study area and this 

is the area with the highest levels of anthropogenic disturbance, it is possible that 

some sea otters avoid this area, preferring less busy areas instead. However, it is also 

possible that other factors, such as prey availability, limit the number of otters in the 

Monterey area, and this relationship was not explored in the current study. Prey 

availability would seem an unlikely limiting factor though as the habitat in the 

Monterey area is similar to that in the two adjacent areas of Pacific Grove and Del 

Monte Beach. There may also be other explanations for the differences seen in 

numbers of sea otters between study areas. For example, Pacific Grove and Del 

Monte Beach did differ significantly from Monterey in some environmental variables, 

with lower temperatures and higher sea state and swell conditions being recorded in 

these two study areas compared to Monterey. It is possible that the higher numbers of 

otters seen in the Pacific Grove and Del Monte Beach study areas was not related to 

lower levels of anthropogenic disturbance in these sites, but was instead due to a 

preference in otters for the colder temperatures and rougher seas recorded in Pacific 

Grove and Del Monte Beach. However, as resting behaviour of otters can be disrupted 

by higher winds and rougher seas (Estes et al. 1986; Garshelis 1983), and sea otters 

lose heat rapidly in the cold waters they inhabit (Costa & Kooyman 1984), it would 

seem unlikely that otters would choose areas with harsher environmental conditions 

over an area that is warmer and more sheltered. It is more likely that the otters which 

are observed in the Monterey area on a regular basis have balanced the benefits of the 

available prey resources and less challenging environmental conditions against the 

cost of being disturbed by anthropogenic activities.  
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When disturbed animals must balance the costs and benefits of relocating to a new 

location, this is analogous to antipredator decision making discussed in Chapters 6 

and 7 (Frid & Dill 2002). The otters observed in the Monterey study area may have 

reduced the costs associated with residing in an area of heavier human use by 

becoming habituated to activities which do not constitute an immediate threat, such as 

most recreational activities. Frid & Dill (2002) suggest that partial habituation is 

likely to occur in response to non-threatening stimuli and it is possible that 

habituation explains the lack of avoidance behaviour, in responses to increasing 

numbers of disturbance stimuli, seen in this chapter. Frid & Dill (2002) also suggest 

that complete habituation is unlikely to occur because animals have evolved to 

respond to generally threatening stimuli. This is supported by the temporary 

displacement of otters following a behaviour change or disturbance response seen in 

this chapter. Further evidence for habituation and tolerance of sea otters in the current 

study was presented in Chapters 6 and 7.  

 

8.5.6 Tolerance or Habituation? 

When considering the responses of otters to anthropogenic disturbance, it is worth 

bearing in mind the discussion presented in a recent study by Bejder (2005). In this 

study Bejder (2005) discusses the problems associated with the use of the term 

habituation in studies regarding responses of wildlife to anthropogenic disturbance. 

Bejder points out that it is ‘tolerance’ that most studies, including the current study, 

measure rather than ‘habituation’. He argues that habituation is a learnt response that 

occurs over time and therefore requires longitudinal data in order to be identified. 

Tolerance on the other hand is “the intensity of disturbance that an individual 

tolerates without responding in a defined way” (Nisbet 2000), and can be measured 

instantaneously. Wildlife tolerance to anthropogenic disturbance may be indicative of 

the species habituating to human disturbance (Frid & Dill 2002). However, it may 

also indicate that a subset of the population who were less tolerant to the 

anthropogenic disturbance became segregated prior to the data collection (Bejder 

2005).  

 

This latter situation was identified in a population of bottlenose dolphins (Tursiops 

truncatus) in Shark Bay, Australia (Bejder 2005). The segregation of a subset of 

dolphins happened several years ago when a second wildlife tour boat started 
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operating in the area and was only identified through analysis of 15 years worth of 

photo-id data. Without the longitudinal data a study measuring the responses of the 

remaining dolphin population may have concluded that the dolphin population had 

habituated to the presence of the tour boats, because they did not actively avoid the 

area when they were present. However, the longitudinal data showed that actually 

~15% of the population had not been able to tolerate to the presence of the tour boat 

and had emigrated out of the study area, so in fact only part of the population had 

habituated. It is possible that a similar segregation of sea otters has occurred in the 

current study area. Recreational activities such as kayaking have been occurring at a 

high level since the early 1990s in the Monterey area and any members of the sea 

otter population that could not tolerate this high level of activity may have left the 

Monterey area years ago. This could potentially mean that fewer otters are able to 

tolerate high levels of anthropogenic activity and only those that are more tolerant can 

access the resources available in that area. This is supported by the lower mean 

numbers of otters seen in the busy Monterey area in this study. If there were lower 

levels of anthropogenic disturbance in this area it is possible that there may be a 

subsequent increase in the numbers of otters observed in the Monterey area (Estes 

pers.comm).  Without longitudinal data it is not possible to analyse whether this 

hypothesised segregation has occurred. However, further analysis of the 1985-1992 

SORAC data set and comparison with the results of an ongoing sea otter distribution 

and abundance study being conducted by SORAC may shed further light on this issue.  
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Chapter 9: Disturbance of Sea Otters by Recreational Activities: Concluding 

Remarks on Causes, Effects and Implications. 

 

Chapters 4-8 presented the results of the current study. The aims of this chapter are 

(1) to bring together and summarise these results, (2) discuss their implications both 

for sea otters and recreational activities in the Monterey Peninsula and for the wider 

management of wildlife disturbance, and (3) make suggestions for future research. 

 

9.1 Awareness of Wildlife Disturbance from Tourism Activities 

Interviews conducted during this study indicated that most representatives of the 

stakeholder groups approached (this category does not include tourists for the present 

discussion) were aware that interactions between sea otters and recreational activities 

were occurring on the northern Monterey Peninsula and in addition felt that this was 

cause for concern.  The key exception to this was the U.S Fish and Wildlife (FWS) 

representative responsible for the recovery of the southern sea otter population 

(Enhydra lutris nereis). The FWS representative indicated that disturbance of sea 

otters was not an issue that had come to his agencies attention prior to the current 

study. This was despite the fact that it would be the FWS’s responsibility to prosecute 

any infractions of the Endangered Species Act (ESA), under which the southern sea 

otter is protected. This was of concern because a lack of awareness that a problem 

even exists clearly precludes any action being taken to alleviate the problem. The 

FWS representative also indicated that if disturbance of sea otters was brought to his 

attention it would only be prosecutable if it occurred at a level where it could cause 

‘harm or injury’ to the animal. Harassment or disturbance that changed the behaviour 

of otters did not appear to be perceived as a potential threat by this stakeholder.  

 

In contrast, representatives from the National Oceanographic and Atmospheric 

Administration (NOAA), including ESA law enforcement officers and other 

Monterey Bay National Marine Sanctuary (MBNMS) staff were well informed 

regarding interactions between sea otters and recreational vessels.  There was also 

much more awareness in this group and in other local marine professionals such as 

research scientists and representatives from local NGOs, regarding the potential 

impacts which disturbance from human activities could have on sea otters. This 

increased level of awareness in these groups was probably due to their local presence 
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in Monterey. For the NOAA staff this meant that they were the ones who received the 

most incident reports from members of the public and conservation agencies in regard 

to sea otter disturbance or harassment. In addition they had often witnessed 

interactions between sea otters and recreational activities themselves.  

 

The discrepancy identified in the level of awareness regarding sea otter disturbance 

suggested a lack of communication between the agencies involved with management 

of sea otters and of the MBNMS. In addition the paucity of incident reports received 

by the FWS suggests that the public were not clear which agency was responsible for 

the protection of sea otters and assumed that reports of sea otter disturbance should be 

made to NOAA rather than the FWS.   

 

There is very little literature regarding the relationships between stakeholder groups in 

wildlife tourism. A recent study by Kelly et al. (2004) of wildlife disturbance in the 

south west of England found that communication between agencies regarding wildlife 

disturbance was relatively poor. They also found that the public were often confused 

regarding the existing legislation and agencies responsible for managing wildlife 

disturbance. I suggest that this lack of awareness and lack of communication may be a 

contributing factor in the ongoing occurrence of disturbance to sea otters. If the FWS 

as the agency responsible for the recovery of the southern sea otter were not aware of 

an issue that was documented and of concern to another agency, the actions taken by 

the FWS cannot have been addressing the situation. Improved communication and 

collaboration between the agencies responsible for management should go some way 

towards raising awareness regarding problems such as this. This should subsequently 

facilitate the development of management strategies in the appropriate agency, which 

can then be used to address problems such as sea otter disturbance. 

 

9.2 Differences in the Level of Concern Regarding Sea Otter Disturbance 

Several stakeholders interviewed made comments regarding whether interactions 

between sea otters and recreational activities, and the subsequent behavioural changes 

seen in sea otters, actually had a significant biological impact on sea otters. They 

pointed out that sea otters were faced with a wide range of environmental threats such 

as high levels of infectious disease and habitat contamination and suggested that the 

issue of disturbance may have been blown out of proportion. Once again these 
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comments were similar to those made by marine professionals in Kelly et al’s (2004) 

study of wildlife disturbance in the south west UK who suggested that people tended 

to blow the issue of wildlife disturbance out of proportion. However, comments made 

in the sanctuaries Joint Management Plan Review scoping meeting suggested that 

wildlife disturbance, in particular interactions between sea otters and kayakers, were 

of enough of a concern to instigate a working group process to investigate the issue, 

expand the TeamOCEAN kayaker outreach programme and start to develop 

responsible wildlife viewing guidelines for the whole of California.  This suggests 

that this issue was taken seriously by some stakeholders but not by others.  

 

The concern here was that scientific information regarding the impacts of disturbance 

on sea otters did not exist and so could not be used to back up concerns regarding 

these interactions. Without this information some stakeholders remained unconvinced 

of the potentially serious impacts anthropogenic disturbance could have, as has been 

seen in studies of other species (e.g. Roe et al. 1997; Bejder & Samuels 2003). This 

has repercussions for compliance with any new guidelines or codes of conduct for 

wildlife viewing that are introduced. Sirakaya (1997) suggested that noncompliance 

with voluntary guidelines was more likely to occur when there was a cost associated 

with compliance or when the benefits of compliance were not immediate. An example 

based on the current scenario is that if new wildlife watching guidelines advise tour 

operators that their customers should stay further away from wildlife, this could be 

perceived by operators as having a negative impact on customer satisfaction (a cost). 

In addition to this they not see any benefit in adhering to these guidelines if they are 

not convinced of the impacts of disturbance on otters. Subsequently this may lead to 

lack of compliance with new guidelines. 

 

9.3 The Importance of Quantifying the Impact of Disturbance 

The example given above highlights the necessity for studies such as the current one. 

This study found that disturbance had a significant impact on the behaviour of sea 

otters. This information can be disseminated to stakeholders and help convince people 

that actions to reduce otter disturbance are necessary and should be taken seriously.  

This argument is similar to that of Mills & Clark (2001) who have suggested that 

research scientists have a crucial role to play in natural resource decision making by 
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providing objective information which can help clarify issues and better inform the 

subsequent choices made. 

 

Information generated by this study can be used during the development of new 

wildlife watching guidelines. This can help ensure that recommendations made to the 

public on how to behave responsibly around otters, are based on scientific 

observations of how otters respond to different types and characteristics of 

disturbance stimuli. Guidelines must also be specific enough regarding otter 

behavioural responses to allow people to recognise when a sea otter is becoming 

disturbed. Williams et al. (2002) suggest that management of wildlife watching 

activities must define and promote responsible viewing activities and that wildlife-

watching guidelines (in the context of whale-watching) should be based more on 

actual behaviours of the species in question and less on perceived effects of viewing 

activities. Williams et al. suggest that “otherwise, token guidelines may give the false 

sense that boats are not disturbing whales, provided that they follow some groundless 

rules”.  

 

In addition to quantifying the impacts of disturbance on the species in question 

(discussed in section 9.3) effective management can only be developed if the causes 

of wildlife disturbance are known. This study was also able to identify several causes 

of sea otter disturbance, both in a social and biological context. 

 

9.4 Why Does Wildlife Disturbance Occur? 

In the stakeholder interviews several issues arose that may have been contributing to 

the continuation of sea otter disturbance. These included the lack of awareness and 

lack of communication observed between agencies and members of the public, 

discussed in the previous section.  A second factor was that although NOAA 

recognised that disturbance occurred and were taking action by educating people and 

developing new guidelines, there appeared to be a lack of enforcement when 

violations of marine sanctuary regulations occurred. This led to frustration from some 

kayak operators and other stakeholders who said they had given up reporting incidents 

of harassment because they felt these were never followed up. This in turn led to 

agencies receiving less incident reports and subsequently less concern and action 

regarding this issue, e.g. from FWS. The recent introduction of a new, uniformed 
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NOAA law enforcement officer in Monterey may improve enforcement of sea otter 

harassment violations. However it is suggested that he liaise closely with the 

operators to avoid the misunderstandings identified in Chapter 4. 

 

When asked why wildlife disturbance occurred, stakeholders offered up a wide range 

of reasons. Accidental causes such as people not noticing otters, not being in control 

of their kayaks or not being able to recognise when an animal was disturbed were 

commonly cited. Other comments suggested disturbance may have been due to more 

deliberate causes, but were not necessarily malicious. For example, people 

deliberately getting close to otters to take a picture or in order to provoke a response 

from a sleeping animal. This sort of behaviour was often attributed to people being 

compelled to get close to sea otters for reasons such as them being cute, charismatic, 

trendy, rare and easily accessible. There was general consensus that in most cases 

educating offenders was sufficient to prevent future occurrences of disturbance and 

harassment. However there was also a feeling that there were a small percentage of 

people taking part in recreational activities such as kayaking who just didn’t care 

about the impact they could have and whose behaviour would not be changed through 

educational means. For incidents of disturbance such as these several stakeholders felt 

that a stronger response, such as a fine, was needed from NOAA or the FWS in order 

to deter future incidents from offenders and present an example to others who might 

harass wildlife.  

 

The comments made by stakeholders regarding the accidental nature of much wildlife 

disturbance were supported by the results of the tourist questionnaires. Many kayakers 

suggested that they did not feel confident about how to avoid disturbing wildlife and 

that it was easy to cause disturbance when they were not informed how to avoid doing 

this. Most respondents indicated that they would like to receive further information 

regarding the biology and behaviour of wildlife and how to avoid disturbing the 

wildlife they were likely to encounter.  
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9.5 Managing Sea Otter Disturbance from Recreational Activities 

Comments made in interviews suggested that across stakeholder groups there was 

strong support for improving educational programmes. This was supported by the 

results of questionnaire where ~70% of respondents thought that education was the 

best way to manage interactions between wildlife and recreational activities. 

However, there were some cautionary notes from a minority of stakeholders, 

regarding the use of educational programmes as a management strategy. For example, 

it was suggested that people do not always listen to talks or read signs, that kayak 

orientation talks are too long already, that people don’t like being told what to do, that 

educating people doesn’t necessarily translate into a changing a behaviour and that 

you can’t educate people to the point where they know if they are causing disturbance 

or not. These comments highlight the need for educational programmes to be 

carefully developed with specific aims in mind. Authors such as Orams (1997b), 

Kaplan (2000), DeYoung (2000) and Vlek (2000) have made a number of suggestions 

for ways in which educational information can be designed and disseminated in order 

to specifically encourage and inspire learning and actively change existing attitudes 

and behaviours. In addition Vlek (2000) suggests that these programmes should 

include specific guidance on alternative, more acceptable, behaviours.  

 

9.5.1 Shortcomings of Current Educational Programmes 

Responses to questionnaires indicated a lack of knowledge from kayakers regarding 

the potential impacts of wildlife tourism and how to interact responsibly with wildlife. 

Educational programmes being disseminated at the time of this study appeared to 

focus mainly on legislation such as the ESA and MMPA, the fact that Monterey was 

part of a marine sanctuary, and the distance guideline of 50ft for approaching marine 

wildlife. This distance guideline had been agreed upon several years before by a 

group made up of two kayak tour operators and the Monterey Bay Aquarium. Whilst 

the existence of this information appeared to have some limited usefulness for raising 

awareness about the protected nature of the habitats and wildlife in the Monterey area, 

it gave little information, apart from the distance guideline, regarding how to avoid or 

recognise wildlife disturbance. It also lacked any information regarding the impacts 

that disturbance from human activities could have upon the animals affected. This 

means there were no reasons given to explain why people shouldn’t approach or 

disturb wildlife which could appeal to their sense of moral obligation, conscience, 
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feelings of guilt and responsibility and so on. Engaging people emotionally in the 

decisions they make about environmental issues has been shown to be very important 

in facilitating desired behaviour changes (Orams 1997b; Kaplan 2000; De Young 

2000; Vlek 2000; Smuck & Vlek 2003). Therefore it is suggested that educational 

programmes should give people enough information about the potential impacts of 

responsible behaviour in order to make the right decisions regarding how to behave. 

 

9.5.2 Kayakers are a Heterogeneous Market 

Both the interviews and questionnaires suggested that kayaking in the Monterey area 

was a well developed industry and that kayaking participants were made up of a wide 

range of different types of people including local residents, day trippers and holiday 

makers from further away. The majority of kayakers were general holiday makers, but 

there were also smaller groups motivated to visit the area by more specific factors 

such as taking part in kayaking itself, seeing wildlife or just being in the natural 

world. When the responses of these different groups were compared using non-

parametric uni-variate analyses there were several differences identified in regard to 

factors affecting satisfaction and enjoyment.  Initial multivariate analyses conducted 

also suggested that distinct types of kayakers may have existed who had different 

levels of awareness regarding wildlife disturbance and different priorities in terms of 

satisfaction with their kayaking experience. Previous studies (e.g. Hvenegaard & 

Deardon 1998; Ryan & Glendon 1998; Hvenegaard 2002; Kerstetter 2004) have 

suggested that identifying heterogeneity in a tourism market can be useful in the 

subsequent development of management strategies. This is because some groups may 

have different needs from others or be more receptive to different management 

approaches. Identification of heterogeneity in the types of people taking part in 

kayaking may facilitate development of educational programmes which take into 

account the different priorities, levels of awareness, expertise and interest in marine 

wildlife and the marine environment. 

 

9.6 Impacts of Anthropogenic Disturbance on Sea Otters 

As was discussed earlier in this chapter, development of educational programmes 

requires accurate scientific information regarding the causes and effects of wildlife 

disturbance from recreational activities on the species of concern. If these 

programmes are to provide wildlife watchers with enough information to change their 
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attitudes and behaviours and reduce incidents of wildlife disturbance, they must 

contain specific guidance on how to recognise and prevent wildlife disturbance from 

happening. In addition to this more information on the level and impact of sea otter 

disturbance was needed in this study if stakeholders were to be convinced to support 

and comply with, new educational programmes and wildlife watching codes of 

conduct. In the current study this required quantification of the responses of sea otters 

to recreational activities and identification of which behaviours from recreational 

vessel were perceived as most threatening by sea otters. 

 

The results of this research indicated that sea otters on the northern Monterey 

Peninsula were subject to high levels of disturbance from recreational activities, with 

these having subsequent impacts on their short-term behaviour and behavioural time-

budgeting.  Kayaks were identified as the most common form of disturbance stimuli, 

which, in addition to representing ~65% of all disturbance stimuli recorded, were also 

found to cause a disproportionate number of disturbances to sea otters compared to 

other types of vessel or activity. However, not all kayaks or other types of disturbance 

stimuli were involved in disturbance events. In fact less than 25% of all kayaks and 

less than 5% of boats or divers present in the study sites provoked any response at all 

from sea otters. However, over the course of the 118 observation days kayaks, boats 

and divers were observed as causing almost 1000 disturbance events. As more than 

one otter could be disturbed during a disturbance event, this translated into over 2,000 

times a sea otter changed its behaviour in response approach from a recreational 

vessel or diver.  

 

9.6.1 Comparison with Antipredator Behaviours 

Previous literature has described species behavioural responses to anthropogenic 

disturbance as analogous to antipredator responses (see review in Frid & Dill 2002). 

Frid & Dill (2002) point out that for many species human hunters have represented a 

real threat over evolutionary time. They suggest it might therefore be expected that 

these species will have evolved to respond to humans as predators. This threat from 

humans has certainly existed for sea otters because they have been hunted for their fur 

throughout history, (although at differing levels of intensity in different periods) 

(Riedman 1990, pg.7). Sea otter hunting in California ceased over 150 years ago, 

however as Dill (1974) and Frid & Dill (2002) suggest that prey species evolve 
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antipredator responses to generalized threatening stimulus, such as rapidly 

approaching objects and loud noise, otters could be expected to retain their 

antipredator response to humans. In the current study I therefore expected to observe 

changes in sea otter behaviour consistent with antipredator responses such as 

vigilance, freezing and fleeing (McFarland 1999, pg. 331) in addition to the 

subsequent changes in behavioural time-budgeting (e.g. increased periods of 

inactivity or locomotion) and habitat use associated with these behaviours (Ydenberg 

& Dill 1986; Lima 1998).    

 

The responses of sea otters to kayaks and (less frequently) other disturbance stimuli 

were initially described as three incremental short-term changes in behaviour (alert, 

behaviour change and flush). It was suggested that alert responses were analogous to 

vigilance behaviour occurring in order to assess the threat posed by a disturbance 

stimuli, whilst most behaviour change and all flush responses represented avoidance 

behaviour in order to escape from the source of the disturbance. These behavioural 

responses to disturbance stimuli were seen to vary between sites depending on the 

relative level of disturbance occurring at each site. In sites which were commonly 

exposed to higher levels of recreational activity otters appeared to be more tolerant to 

kayaks, exhibiting less avoidance responses and more vigilance, whereas in sites 

where levels of activity were usually lower, when disturbance stimuli were present 

they elicited a stronger disturbance response from otters.  This suggests that otters 

have become habituated to anthropogenic disturbance in some parts of their range. 

This habituation was only partial though and these otters still responded to some 

approaches from kayaks and other disturbance stimuli. 

 

9.6.2 Impacts of Disturbance on Time-budgets 

Concern was raised in this study that the short-term changes in behaviour witnessed in 

response to anthropogenic disturbance could translate into longer-term impacts on 

time and energy budgets of sea otters. Analysis of sea otter time budgets was 

conducted both at the level of sea otter groups and for individual focal otters. At both 

of these levels sea otters were observed spending more time in active behaviours 

during disturbed periods. At the group level there was also a concurrent decrease in 

resting behaviour during disturbed periods. Video data collected during disturbed 

periods also indicated a decreased proportion of time spent resting by focal otters 
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compared to data collected using other methods during undisturbed periods. 

Correlation analysis indicated that at the group level kayaks were negatively 

associated with proportion of otters resting and positively associated with proportion 

engaged in high activity behaviours. At the focal level radio-tracking data indicated 

that otters spent a larger proportion of observations in low activity behaviours with 

increasing numbers of kayaks present in the study site. These results all suggest that 

sea otters significantly alter their time-budgets due to the presence of anthropogenic 

disturbance. This may have the potential to cause increased energy expenditure, 

which in turn may have an impact on individual fitness. These effects have been 

described for other species subject to anthropogenic disturbance (e.g. Belanger & 

Bedard 1990; Bradshaw et al. 1998).  

 

Data from video recordings of interactions between kayaks and focal otters were 

different from that collected on groups of otters and on focal otters using radio-

tracking. Instead of seeing an association between kayaks and decrease in resting or 

increase in activity, as seen in the other data, the video data indicated that number of 

kayaks was positively associated with increased resting. I suggest that this may 

indicate an initial freezing response from otters to kayaks. This type of reduction in 

activity is a common antipredatory response (Lima 1998), which allows animals to 

reduce the chance of encountering or being detected by predators. It is possible that 

this constitutes the first level of response shown by otters in response to kayaks. This 

may be particularly true in busy areas where there are likely to be many other kayaks 

in the immediate vicinity and avoiding one kayak may increase the chance of 

encountering another one. Increased activity may only occur when the threat from 

kayaks is perceived as being particularly strong. Therefore in a small sample of 

observations, as in the case of the video observations, only the more common 

‘freezing’ response may be identifiable. Whereas in the group level data where a 

larger sample size was analysed and more otters were present, a small, but statistically 

significant association can be seen between increasing kayaks, decreased rest and 

increased activity. 
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9.6.3 Distribution and Abundance of Sea Otters in Relation to Disturbance 

Previous studies (e.g. Lima 1998; Garshelis & Garshelis; Smethurst & Nietschmann 

1999; Lusseau 2004) have suggested that animals may respond to anthropogenic 

disturbance by moving out of an area during periods of high human activity. This was 

not found to be true in the current study. The mean number of sea otters did not vary 

depending on the number of kayaks, boats or divers present in the study site from one 

time period to another. A recent study by Bejder (2005) found that instead of moving 

out of an area when the levels of activity were higher, some individuals moved out of 

disturbed areas completely, resulting in an overall decrease in the population 

inhabiting these areas. It is possible that this emigration of part of the sea otter 

population has already occurred in the Monterey Peninsula area. This was supported 

by the results of the distribution study (Chapter 8) which showed that the number of 

otters recorded in the very disturbed Monterey study area were significantly lower 

than the numbers recorded in the immediately adjacent, but much less disturbed study 

areas of Pacific Grove and Del Monte Beach.  Therefore, it is possible that at some 

time in the past a proportion of the sea otter population was not able to tolerate the 

levels of disturbance present in the Monterey area and moved out. This suggests that 

the habituation of the remaining otters in Monterey only occurred at a cost of losing 

some otters from this area. This may not present a problem for this population, 

however if areas of critical habitat for resting or foraging are limited, excluding some 

individuals from areas where these resources are available may have longer term 

consequences. Estes et al. (2003) suggest that otters in central California may be 

becoming prey limited. If the levels of prey are good in the Monterey area a reduction 

in the level of disturbance in this area may see a subsequent increase in the number of 

otters using it. There may of course be other reasons why there are less otters in the 

Monterey area and it is not possible to tell if emigration of part of the population has 

occurred without looking at historical population data for these areas. This data has 

been collected by the Monterey Bay National Marine Sanctuary and is currently being 

analysed in conjunction with more recent distribution and abundance data for sea 

otters in the northern Monterey Peninsula area. It will be interesting to see whether 

the findings of the aquarium’s research support the hypothesis made here.  
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9.7 Suggestions for Further Work  

The current study has shown that recreational activities can lead to short-term 

behavioural changes in sea otters. There is some indication that this may affect otter 

time-budgeting and this could have longer term implications on energetic expenditure, 

fitness and survival. At this point there is not sufficient data to say whether these 

short-term changes could have biologically significant consequences for the health 

and survival of the California sea otter population. It is likely that these impacts are 

fairly localised and only affect a small proportion of the otter population. However 

there are several ways in which future research could investigate whether recreational 

activities have the potential to have longer-term, biologically significant impacts on 

individuals or the population as a whole.  

 

For example, a small number of researchers (e.g. Belanger & Bedard 1990; Bradshaw 

et al. 1998) have calculated the energetic expenditure incurred by species in response 

to anthropogenic disturbance. There is some data available on sea otter metabolic 

costs (e.g. Williams et al. 1989) and there are many sea otters in captive situations 

around the world on which metabolic studies could be carried out. It would be 

interesting to develop a model to calculate at what level disruption of time-budgets by 

human disturbance would become a problem for sea otters in terms of increased 

energetic expenditure and subsequent loss of body condition. In addition to this it has 

been suggested in this study that repeated disturbance of resting otters may have 

consequences on heat loss and their ability to maintain thermal neutrality. There are 

currently studies ongoing which are looking at the impacts of different activities on 

sea otters internal temperature (Yeates pers. comm.). It would be interesting in the 

future to use this data to assess the impacts of disturbance on thermoregulation by sea 

otters.  

 

Another potential research avenue would be to determine if the historical distribution 

and abundance of sea otters in the northern Monterey Peninsula was affected by 

increasing levels of human activity. Distribution data for this area were collected by 

the Monterey Bay Aquarium between 1985 and 1992. Recently the SORAC group at 

the aquarium have started to collect this data again with the aim of looking at changes 

in distribution over the last 20 years. Once published, if any changes in distribution 

and abundance are apparent it would be interesting to compare this information to 
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data on wildlife tourism activities in the Monterey area to see if there is any 

association between the two.    

 

In a recent report on the impacts of noise on marine mammal populations, the 

National Research Council (2005) propose a model for predicting at what point 

anthropogenic noise would lead to biologically significant impacts on populations. It 

is recognised within this report that there is currently not enough data for the model to 

be anything other than conceptual. However as more data becomes available it is 

possible that this model could be used as framework for “identifying the cause-effect 

relationships necessary for determining consequences of disturbance (on marine 

mammal populations)”. This and the other studies suggested could significantly 

improve our understanding of the long-term implications of sea otter disturbance on 

the California population and for sea otters in other parts of the world. 

 

9.8 Implications of the Study 

The current study is the first to specifically link recreational activities to sea otter 

disturbance. It is also the first to describe specific responses of sea otters to 

recreational activities, identify changes in time-budgeting associated with these and 

suggest which characteristics of recreational vessels may be particularly disturbing to 

otters. This information has implications for the development of management 

strategies to reduce sea otter disturbance in the northern Monterey Peninsula. It can 

also be used to inform management strategies which are being developed elsewhere as 

sea otters expand their range into new areas of human use.  

 

The use of a combination of biological and social research methods to determine the 

underlying causes of disturbance was also new to the wildlife tourism literature. This 

approach identified lack of communication between agencies, misunderstanding 

between stakeholder groups and lack of awareness regarding wildlife disturbance and 

responsible wildlife viewing practices. This combined with the behavioural data on 

sea otters can be used to raise awareness in stakeholder groups regarding otter 

disturbance. It has also been useful for identifying areas where collaboration and 

communication could improve the effectiveness of existing management strategies 

and has enabled suggestions to be made for improving and developing future 

management strategies such as educational programmes and wildlife watching 
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guidelines. Only through the use of multidisciplinary research methods has it been 

possible to collect this level and detail of information. In recent years more studies 

(Burger & Leonard 2000; Orams 2001; Sorice et al. 2003; Burns & Howard 2003; 

Kelly et al. 2004; Valentine et al. 2004) have been focusing on the role of social 

research methods in management of wildlife disturbance. Yet very few have 

combined social and biological data collection and none that I am aware of have used 

these techniques to identify why wildlife disturbance occurs. The methods used in this 

study could therefore be used as a model in other areas where wildlife disturbance is a 

problem to identify why disturbance is occurring and to improve subsequent 

management of wildlife watching activities.  
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Appendix 1: Configuration for Video Analysis 
 

Settings 
 

 Setting                                   Value                              

 Recording method                          Continuous 

 Duration of Observation                   Open Ended 

 

Independent Variables 
 

 Independent Variable Name                 Type    Values                     

 Date                                                                                     

 Site                                       

 Start Time                                 

 End Time                                                                                      

 Weather                                   

 Cloud Cover                               Numeric 0 to 100 

 Visibility                                Numeric 1 to 4 

 Sea State                                 Numeric 1 to 6 

 Swell                                     Numeric 1 to 4 

 Group Structure                           Nominal individual 

                                                   pair 

                                                   raft 

                                                   mup/pup 

                                                 mum/pup in raft 

 Position in Kelp                          Nominal open water 

                                           near kelp (<50ft) 

                                           edge of kelp (<1m in) 

                                           in kelp 

Subjects 
 

 Subject Name       Code        

   

 Focal Otter        FO          

   

 Disturbances       D           
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Behavioral Class 1: Otter Behaviours 
  

 Behavior Name    Code  Type   Modifier Class 1 Modifier Class 2       

 NONE               NO    State  (None)                (None)                 

 REST               RR    State  Rest Type             (None)                 

 GROOM              GG    State  Groom Type            (None)                 

 LOG ROLL           LG    State  (None)                (None)                 

 SWIM               SW    State  (None)                (None)                 

 INTERACT           IN    State  (None)                (None)                 

 FORAGING DIVE      FD    State  (None)                (None)                 

 HANDLING PREY      HP    State  (None)                (None)                 

 EATING             EA    State  (None)                (None)                 

 FORAGE OTHER       FO    State  (None)                (None)                 

 SWIM/FORAGE        SF    State  (None)                (None)                 

 SWIM/GROOM         SG    State  (None)                (None)                 

 SWIM/INTERACT      SI    State  (None)                (None)                 

 OUT OF SIGHT       OS    State  (None)                (None)                 

 UNKNOWN            UN    State  (None)                (None)                 

 OTHER              OT    State  (None)                (None)                 

 LOOK               lk    Event  (None)                (None)                 

 SIT UP             su    Event  (None)                (None)                 

 LG ROLL            lg    Event  (None)                (None)                 

 SIDE ROLL          sr    Event  (None)                (None)                 

 FORWARD ROLL       fr    Event  (None)                (None)                 

 PERISCOPE          p     Event  (None)                (None)                 

 FORAGE DIVE        fd    Event  (None)                (None)                 

 NON FORAGE DIVE    nd    Event  (None)                (None)                 

 FLUSH              fl    Event  (None)                (None)                 

 UP SUCCESSFUL      us    Event  (None)                (None)                 

 UP UNSUCESSFUL     uu    Event  (None)                (None)                 

 UP NON FORAGE      un    Event  (None)                (None)                 

 YAWN               y     Event  (None)                (None)                 

 STRETCH            st    Event  (None)                (None)                 

 SHAKE              sh    Event  (None)                (None)                 

 AGGRESIVE          ag    Event  (None)                (None)                 

 BEG                bg    Event  (None)                (None)                 

 NURSE              nr    Event  (None)                (None)                 

 ALERT              t1    Event  (None)                (None)                 

 BEHAVIOUR CHANGE   t2    Event  (None)                (None)                 

 FLUSH              t3    Event  (None)                (None)                 

 

Behavioural Class 2: Disturbance Stimuli 
  

 Behavior Name   Code  Type   Modifier Class 1  Modifier Class 2       

 No Disturbances    ND    State  (None)                (None)                 

 New Kayak          NK    Event  (None)                (None)                 

 New Motor Boat     NM    Event  (None)                (None)                 

 New Sail Boat      NS    Event  (None)                (None)                 

 New Diver          DV    Event  (None)                (None)                 

 New Plane          NP    Event  (None)                (None)                 

 New Other          NW    Event  (None)                (None)                 

 Dist 1 side        D1    State  No. Disturbances      (None)                 

 Dist 2 sides       D2    State  No. Disturbances      (None)                 

 Dist 3 sides       D3    State  No. Disturbances      (None)                 

 Dist 4 sides       D4    State  No. Disturbances      (None)                 

 Approach Otter     AO    Event  Approach Type      Vessel Type 
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Appendix 2: Example Data File from Video Analysis  
 

 

0.00 Disturbances, No Disturbances 

0.00 Focal Otter,UNKNOWN 

0.00 Otter 2,NONE 

0.00 Otter 3,NONE 

0.00 Otter 4,NONE 

0.00 Otter 5,NONE 

0.00 Otter 6,NONE 

0.00 Otter 7,NONE 

0.00 Otter 8,NONE 

0.00 Otter 9,NONE 

0.00 Otter TEN,NONE 

12.27 Disturbances,New Kayak 

23.10 Disturbances,New Other 

38.27 Focal Otter,REST,quiet 

60.13 Disturbances,Dist 1 side,01 

65.40 Disturbances,New Kayak 

68.07 Disturbances,Approach FO,A2,kayak 

102.33 Disturbances,No Disturbances 

168.97 Disturbances,New Kayak 

172.97 Disturbances,Dist 1 side,01 

176.33 Disturbances,Approach FO,A2,kayak 

218.50 Focal Otter,UNKNOWN 

227.20 Disturbances,No Disturbances 

230.27 Focal Otter,GROOM,passive groom 

241.47 Disturbances,Dist 1 side,01 

241.47 Disturbances,New Kayak 

241.47 Disturbances,Approach FO,A9,kayak 

253.57 Focal Otter,REST,alert 

274.63 Focal Otter,LOOK 

289.13 Focal Otter,LOOK 

294.07 Focal Otter,GROOM,passive groom 

299.03 Disturbances,No Disturbances 

310.47 Disturbances,Dist 1 side,01 

314.10 Disturbances,Approach FO,A3,kayak 

364.27 Focal Otter,REST,alert 

373.70 Focal Otter,LOOK 

384.37 Focal Otter,GROOM,passive groom 

389.87 Disturbances,No Disturbances 

417.10 Disturbances,Dist 1 side,01 

417.10 Disturbances,New Kayak 

417.10 Disturbances,Approach FO,A3,kayak 

422.47 Focal Otter,LOOK 

428.50 Focal Otter,LOOK 

436.47 Focal Otter,REST,alert 

448.27 Focal Otter,TYPE 2 

455.87 Focal Otter,LOOK 

489.23 Focal Otter,LOOK 

493.50 Focal Otter,LOOK 

499.20 Disturbances,No Disturbances 

524.73 Focal Otter,REST,quiet 

529.57 Disturbances,Dist 1 side,01 

530.23 {end} 

{notes} 
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Appendix 3: Questionnaire 
 

1. Are you a resident of the Monterey area (within 50 miles) or a visitor? 

 

Resident                (go to Q2)         Visitor                   (go to Q3) 

 

2. What is your main reason for choosing to live in this area? 

 

3. What is your main reason for visiting this area?  

   

4. Please describe what you think are the most important results of wildlife tourism. 

 

5. Have you ever seen sea otters in the sanctuary? 

 

6. Please list any problems you are aware of that face sea otters. 

 

7. How should these problems be addressed? 

 

8. Have you encountered any information about how to interact  

 with wildlife while taking part in recreational activities in the sanctuary?  

 

  Yes (go to Q6)       No  (go to Q7) 

    

9. What form did this information take? 

 

  Kayak Shop Talk Leaflet  Naturalist  

The Media  Video  Other  

 

10. Please indicate which of the following you received information about: 

a. The Marine Mammal Protection Act 

b. The Endangered Species Act 

c. Sanctuary Guidelines 

d. Recommended distances to stay from wildlife 

e. How to behave responsibly around wildlife 

f. Consequences to you of disturbing wildlife 

g. Impacts of disturbance on wildlife, e.g. on health 

h. Biological information about sea otters, seals or sea lions 

 

11. How could this information be improved? 

 

12. Whose responsibility should it be to manage interactions between wildlife and recreational 

activities in the sanctuary? 

 

Local Agencies State or Federal Agencies Tour Operator 

Volunteer Naturalists  The Public   Other 

 

 

13. Please indicate which of the techniques listed below you think are most appropriate for the 

management of recreational activities in the sanctuary 

 

a. Educational Signs in Public Places 

b. More Naturalists on the Water and Shoreline 

c. More Education from Tour Operators 

d. More Education in Schools 

e. More Enforcement Officers Patrolling the Coastline and Water 

f. Fines for People Breaking Regulations 
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g. Accreditation for Responsible Operators 

h. Stricter Permits and Licenses 

i. Other 

 

 

14. On the tables below please indicate which factors along the top row were most important in 

contributing to your satisfaction with kayaking. Please use a scale of 1-5, with 1 being very 

important and 5 being totally unimportant. 

 

Seeing 

Wildlife 

Getting 

Close to 

Wildlife 

Observing 

Wildlife 

behaviour 

Seeing Sea 

Otters 

Presence of 

a Naturalist 

Quality of 

Information 

from 

Naturalist 

Responsible 

Approach to 

Wildlife by 

Tour 

Operator 

       

 

 

Fun & 

Relaxation 

Being in the 

Natural 

World 

Being with 

Friends or 

Family 

Comfort on 

the Trip 

Price of the 

Trip 

Safety on 

the Trip 

Good 

Weather 

       

 

15. What was the most enjoyable aspect of your activity? 

 

16. What was the least enjoyable aspect of your activity? 

 

17. How could your activity be improved? 

 

18. Please indicate your degree of agreement or disagreement with the following statements 

using a 1-5 scale, where 1 is strongly agree and 5 is strongly disagree. 

 

a) Humans should live in harmony with the rest of nature 

b) Satisfaction and quality of life are more important than wealth and material 

considerations 

c) Humans should adapt to nature rather than modifying it to suit our needs 

d) Education is the most appropriate way to manage the behaviour of people taking 

part in  recreational activities in the MBNMS 

e) It is easy to disturb wildlife without meaning to when we are not given enough 

information 

f) Most incidences of wildlife disturbance are probably due to ignorance and could be 

prevented by better education  

g) Management of recreational activities in the MBNMS should be improved to 

protect  wildlife                                                                                                                                                  

h) People who disturb wildlife are committing a serious crime and should be fined 

i) There should be better enforcement for people who break MBNMS rules 

j) There should be more naturalists present on the water and coastline to educate 

people taking part in recreational activities in the MBNMS 

k) Many people who visit the MBNMS have no idea how to behave around wild 

animals 

l) I have been well informed about the regulations that protect wildlife from human 

disturbance in the MBNMS 

m) Some animals in the MBNMS are used to people which has allowed to get closer 

for a better view or to take pictures 

n) Encouraging people to go on guided tours would reduce incidents of wildlife 

disturbance 

o) I am confident that I would be able to tell if my presence were disturbing an animal 

p) Recreational activities are inappropriate in areas that are important for threatened 

wildlife species 

q) I know how to recreate responsibly in the MBNMS without requiring additional 

information from any other source 
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r) I have sometimes seen other people in the MBNMS behaving inappropriately 

around wildlife 

s) If you are experienced at taking part in recreational activities it can be annoying to 

have someone telling you how to behave 

t) Having enforcement officers present in recreational areas could be intimidating and 

put people off visiting. 

u) The number of people recreating in the MBNMS is sustainable and will not have a 

negative impact on the marine environment 

v) I found it difficult to see wildlife very well when I remained at the recommended 

distance 

w) Maintaining economic growth in the MBNMS is important and should not be held 

back by further regulating recreational activities 

x) There are already too many rules and regulations regarding recreational activities in 

the MBNMS 

y) It did not seem necessary to stay back as far from wildlife in the MBNMS as was  

recommended 

z) Humans have the right to alter nature to satisfy wants and desires 

 

 

19. What is Your Gender? 

 

20. What is Your Year of Birth? 

 

21. What is Your Country of Residence? 

 

22. What is Your Highest Level of Education or Training? 

 

23. What is Your Gross Annual Household Income? 

 

24. Are there any further comments you would like to make today? 
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Appendix 4: Attitude Statements-Item Pool 

 

1. The present types of recreational activities in the Monterey Bay National 

Marine Sanctuary are appropriate to a marine sanctuary. 

 

2. The number of people recreating in the MBNMS is at a level where these 

activities are sustainable and will not have a negative impact on the marine 

environment.  

 

3. Recreational activities are presently having too much impact on the species 

and habitats within the MBNMS. 

 

4. The natural environment has value within itself regardless of any value that 

humans may place upon it. 

 

5. Humans have the right to recreate in any natural environment regardless of the 

importance of that area to other species. 

 

6. Maintaining economic growth in the MBNMS is very important and should 

not be held back by further regulating recreational activities. 

 

7. Humans should adapt to nature rather than modifying it to suit our needs. 

 

8. I have been well informed about the regulations that exist to protect wildlife 

from human disturbance and harassment. 

 

9. I have been informed about how to behave in a responsible manner around 

wildlife while recreating on the water in the MBNMS. 

 

10. I have been told to stay a safe distance from wildlife in the MBNMS but I 

have not been told why this is necessary. 

 

11. I am not confident that I would behave in an appropriate manner if I 

encountered wildlife while recreating on the water in the MBNMS. 

 

12. I am confused by the information I have received about how to behave around 

wildlife in the MBNMS. 

 

13. I understand why it is important to behave responsibly around wildlife in the 

MBNMS. 

 

14. Disturbing wildlife can be very dangerous as the animals in the Sanctuary may 

attack people who get too close. 

 

15. Disturbing wildlife can have serious consequences on the health of birds and 

animals. 
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16. The guidelines I have been given about how to behave around wildlife seem 

unnecessarily restrictive. 

 

17. Following the guidelines about how to behave around wildlife did not reduce 

my enjoyment of my recreational experience. 

 

18. I found it difficult to see the wildlife as well as I would have liked when I kept 

back as far as was recommended. 

 

19. The way marine recreational activities are managed in the MBNMS needs to 

be improved to protect wildlife and habitats better. 

 

20. While recreating in the MBNMS I have sometimes seen other people behaving 

in inappropriate ways around wildlife. 

 

21. Most people act respectfully toward wildlife, it is the actions of a few that 

causes the problems. 

 

22. I have always made respecting wildlife one of my highest priorities while 

recreating in the MBNMS 

 

23. If all the people recreating on and in the water bothered the wildlife in the 

MBNMS, surely the animals would go somewhere else? 

 

24. While recreating in the MBNMS I have sometimes wished that I was better 

informed about the wildlife and habitats that I was seeing. 

 

25. Having people present on the water and coast who could fine people who 

acted irresponsibly in the MBNMS would make me feel that I was constantly 

being watched. 

 

26. Having people present on the water and coast who could fine people who 

acted irresponsibly in the MBNMS is too heavy handed an approach. 

 

27. Having people present on the water and coast who could fine people who 

acted irresponsibly in the MBNMS would make these activities less enjoyable. 

 

28. There should be people from government agencies on the water and coast who 

could give tickets to people who disturb wildlife. 

 

29. People who disturb wildlife are committing a serious offence and should be 

fined. 

 

30. It is easy to disturb wildlife without meaning too when we are not given 

enough information about how to behave. 

 

31. Most incidences of wildlife disturbance are probably due to ignorance and 

could be prevented by better education. 
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32. Education is the most appropriate way to manage the Behavior of people 

recreating in the MBNMS. 

 

33. Educating people about how and why responsible Behavior in the MBNMS is 

important allows people to make the right decisions for themselves. 

 

34. Education will not solve the problem of wildlife disturbance, there are always 

some people who will not listen. 

 

35. I know the wildlife in the MBNMS is protected and I shouldn’t get too close, 

but I don’t really understand why. 

 

36. There is too much emphasis on how we behave around wildlife in the 

MBNMS, surely they must be used to people by now. 

 

37. Many people who visit the MBNMS have no idea how to act in an 

environment where there are wild animals present. 

 

38. Having wardens or naturalists present in recreational areas can be intimidating 

and might put people off visiting. 

 

39. In fragile areas where there is a lot of wildlife people should be encouraged to 

go on tours with a guide. 

 

40. Guided tours are good because you get more in depth information about what 

you are seeing. 

 

41. I like to recreate on my own terms, guided tours are too structured and can be 

restrictive. 

 

42. I know enough about the natural environment to recreate safely and 

responsibly without requiring additional information from any one else. 

 

43. There have been times when animals in the MBNMS have not been bothered 

by my approach and I have been able to get little closer to see them better or 

get a picture. 

 

44. I know I have sometimes got closer to wildlife in the MBNMS that is 

recommended, but the animals did not seem disturbed. 

 

45. When you are experienced at recreating in natural environments it can be 

annoying to have someone start telling you how to behave. 
 


