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Abstract

Despite its reputation as an eco-tourist activity, there are concerns that the growing,
often unregulated whale-watching industry may be impacting cetaceans. In 2001, a
voluntary Code of Conduct for tour boat operators was intr;duced in Newfoundland and
Labrador to minimize any such impacts.

The objectives of the present study were to test the feasibility of this new code as a
management strategy, to explore the educational value of whale watching for passengers,
to evaluate the effects of tour boat activity on whales, and to assess the effectiveness of
code guidelines. The study was carried out in Witless Bay, the island’s most popular
whale-watching locale. Data were collected through operator surveys, passenger
questionnaires, and observations of whale behaviour (and tour boat activities) from land,
tour boats, independent research vessel, and via VHF-TDR tags.

Operator compliance with the code was found to be low (about 25% of trips), as
operators tended to control the interaction with animals and frequently entered the 100 m
exclusion zone. Passengers did not seem capable of enforcing the code, as they did not
know the specific rules and were inclined to interpret operator behaviour benignly.

The educational value of whale watching was low. Formal educational deliveries
developed by the investigators proved to be more effective in delivering knowledge about

whale biology and the Code of Conduct. No post-trip increase in environmental

awareness was detected.
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Behavioural responses of humpbacks to tour boats included the adoption of a short-
range horizontal avoidance strategy and higher frequencies of some surface activities.
Compliance with the code was found to have little effect, possibly reducing responses
such as trumpet blowing and tail slashes, but it did ndt have an influence on the
horizontal response. ’

When boat disturbance increased (i.e. more boats and/or more code infractions),
whales’ blow intervals changed, indicating possible shifts of behavioural patterns (from
foraging to travelling). This suggests that tour boat operators, by respecting the code or
by maintaining a low number of infractions, may limit disturbance to the whales and the
probability of animals swimming away from the food source.

Recommendations for increasing the effectiveness of whale watching management in

Newfoundland and Labrador are provided.
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Chapter 1 - Introduction

1.1 Cetaceans
&

/

Whales, dolphins and porpoises are known collectively as cetaceans, from the Latin
cetus (a large sea animal) and the Greek kefos (sea monsters) (Carwardine, 2000).
Cetaceans are a mammalian order and the most highly adapted to an aquatic environment.
There are 85 extant recognised species and 41 sub-species (Rice, 2002; Reeves er al.,
2003) that are classified in 14 families and grouped into two suborders, the Mysticeti
(baleen whales) and the Odontoceti (toothed whales) (Rychel et al., 2004). A third order,
the Archaeoceti, containing primitive cetaceans, is extinct, and is considered ancestral to
the other two (Carroll, 1988).

Cetaceans are regarded as a sister group of the monophyletic Artiodactyla (O'Leary
and Geisler, 1999) and the Hippopotamidae are considered to be their nearest extant non-
marine relatives mainly based on molecular evidence (Gatesy, 1997; Shimamura et al.,
1997; Geisler and Uhen, 2003). Fossils show that cetaceans arose from terrestrial
ancestors, known as mesonychids, more than 50 million years ago and followed distinct
radiations (Carroll, 1988). These included (but were not limited to) the initial radiation of
Archeocetes in the FEocene [45-55 Million Years Ago (MA)], the radiation of
Odontocetes and Mysticetes (32-38 MA), and the later Miocene radiation of modern
groups such as delphinoids and balaenopterids (12-15 MA) (Fordyce, 2002). Evolution

from land dwelling organisms into fully aquatic organisms involved the acquisition of

































Table 1.3: Excerpt from the USA Marine Mammal Protection Act (MMPA) 1972.

USA MARINE MAMMAL PROTECTION ACT 1972 (Re-authorised in 1994)

1)

2)

3)

4

5)

Certain species and population stocks of marine mammals are, or may be, in danger of extinction or depletion as a result of
man's activities.

Such species and population stocks should not be permitted to diminish beyond the point at which they cease to be a
significant functioning element in the ecosystem of which they are a part, and, consistent with this major objective, they
should not be permitted to diminish below their optimum sustainable population level’.

Measures should be taken immediately to replenish any species or population stock, which has diminished below its optimum
sustainable level.

There is inadequate knowledge of the ecofogy and population dynamics of such marine mammals and of the factors, which
bear upon their ability to reproduce themselves successfully.

Marine mammals have proven themselves to be resources of great international significance, aesthetic and recreational as
well as economic.

The MMPA established a moratorium, with certain exceptions, on the ‘taking’ of

marine mammals in US waters and by US citizens on the high seas, and on the importing

of marine mammals and marine mammal products into the United States. The term ‘take’

was statutorily defined to mean the following: "to harass, hunt, capture, or kill, or attempt

to harass, hunt, capture or kill any marine mammal”. Under the 1994 amendments, the

Congress defined and divided the term ‘harassment’ to mean any act of pursuit, torment,

or annoyance which:

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 disruption of behavioural patterns,
including, but not limited to, migration, breathing, nursing, breeding, feeding, or

sheltering.

12






often created in response to a public outcry, but without an accompanying ongoing
commitment to establish and enforce meaningful restrictions on human activities.
Furthermore, “they may provide false reassurance that space and resources have been set
aside for wildlife, thereby relieving the public pressure for other meaningful conservation

!

action” (Reeves, 2002).

Table 1.4: Examples of protected areas that benefit cetaceans (from Reeves, 2002).

NAME OF AREA LOCATION YEAR BENEFITS TO CETACEANS
created

IWC Indian Ocean Indian Ocean, 20-130E and from | 1979 Ban commercial whaling

Sanctuary 55N

IWC Southern Ocean Circumpolar south of Antarctic 1994 Ban commercial whaling

Sanctuary Convergence

Great Barrier Reef Marine Off Cape York, Queensland, 1975 Preserve humpback whales, Indo-Pacific

Park Australia humpbacked dolphins (Sousa chinensis) and dwarf
sperm whale (Kogia sima)

Banks Peninsula Marine East Coast of South Island, New | 1988 Limit gill netting; protect Hector’s dolphins

Mammal Sanctuary Zealand (Cephalorhynchus hectori)

International Sanctuary for | Ligurian Sea, Nortwestern 1999 Regulation of whale watching, limit high-speed

Mediterranean Cetaceans Mediterranean basin competitions, etc. Benefits fin, sperm whales and
dolphins

Vikramshila Gangetic 50 km Ganges River, Bihar, 1991 Protection to Ganges River dolphins, regular

Dolphin Sanctuary india surveys

More than 20 protected South Africa coast and nearshore | 1970 Protection from disturbance by vessels for right

areas waters whales and odontocetes

Stellwagen Bank National Off Cape Code, MA, USA 1993 Restrictions on fishing and dumping. Benefits

Marine Sanctuary humpback whales and other cetaceans

Glacier Bay National Park Alaska, USA 1980 Regulation of vessel traffic to protect humpback

and Preserve whales

Channel Islands National Southwest of Santa Barbara, 1980 Prohibits exploration for oil and gas, dumping.

Marine Sanctuary CA, USA Benefits different species of cetaceans

Saguenay-St Lawrence Lower St Lawrence River, QB, 1998 Protection from disturbance by vessels for belugas

Marine Park Canada and baleen whales

The Gully Off Nova Scotia, Canada 2004 Long-term protection for deep-water canyon
ecosystem, protection for endangered northern
bottlenose whale (Hyperoodon ampullatus)

Galapagos National Park, Galapagos Island, Ecuador 1990 Full protection for all cetaceans

Whale Sanctuary

Pacaya-Samiria National Peruvian Amazon 1972 Restrictions on commercial exploitation and

Reserve industrial activity. Benefits boto (/nia geoffrensis)
and tucuxi (Sotalia fluviatilis)

Golfo San Jose’ Marine Peninsula Valdes, Argentina 1974 Protection to Southern Right Whales

Park

14
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individuals on the same populations of cetaceans (Nevés-Graca, 2002; Orams and
Forestell, year not reported).

In other countries, such as Japan, Norway, a few places in the Caribbean, and Iceland,
whales may be subjected to both whaling and whale watching.‘iEngagement in these two
activities is apparently contradictory and is currently under hé)t debate (e.g., Ris, 1993;
Papastavrou, 1996; Orams, 2001; Hoyt and Hvenegaard, 2002; Parsons and Rawles,
2003). Contentious issues include: reductions in the number of whales available for
watching, behavioural changes and disturbance to the animals, differing revenues

resulting from the two activities, and negative attitudes of whale watchers and host

communities towards whaling (Hoyt and Hvenegaard, 2002).

This chapter has provided a brief introduction to some general knowledge on

cetaceans and to the evolving ‘relationship’ (interactions and management of
hd

interactions) between cetaceans and humans. Chapter 2 will explore whale watching as

an eco-tourist activity, along with the possibility that whale watching impacts cetaceans

negatively, and it will conclude by introducing the rationale for this thesis.

23

































.
whale-watching vessels by increasing their swimming speed (Blane and Jaakson, 1995).
Movements and speed of killer whales were affected by whale-watching vessel
approaches within 400 m (Kruse, 1991).

Respiratory parameters were also influenced by apprébaches of whale-watching
vessels. In the presence of vessels, sperm whales showed shor'ter respiratory intervals and
decreased surface intervals (MacGibbon, 1991). These whales also submerged without
fluking, had shorter diving times, and increased the time between fluking and first click
when whale-watching boats were present (Gordon ef al., 1992; Richter et al., 2001).
When followed by whale-watching boats, humpback whales showed greater variance in
the time spent at the surface and in the number of blows per surfacing (Peterson, 2001).
Fin whales reduced dive duration, surface duration and number of blows when whale-
watch vessels were nearby (Stone ef al., 1992).

Behavioural statuses and budgets can be affected by the presence of whale-watching
boats. Killer whales in Robson Bight—Michael Bigg Ecological Reserve, BC, Canada,
rubbed their bodies against the pebbles in the so-called ‘rubbing beaches’ for shorter
periods of time than normal, left the beaches without performing this behaviour, or
simply swam past the beaches without stopping when whale-watching boats were present
(Briggs, 1991). Socializing and resting behaviors of bottlenose dolphins were also
disrupted by the presence of whale-watching vessels (Lusseau, 2003a).

Boat number, boat type and manoeuvring, and failure to comply with whale-watching
regulations have been shown to affect whale behaviour. Resting behavior of bottlenose

dolphins decreased as the number of tour boats increased (Constantine ef al., 2004).
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younger (Zelezny, 1999). Women and those with higher education levels (Steel, 1996), as

well as people with less outdoors experience (Manfredo and Bright, 1991; Beaumont,

2001), have also been found more willing to adopt environmental behaviours.

L

. [
2.4.2 Issues in environmental education delivery

Traditionally, environmental education has been delivered through the school system
(Tamzin, 1996, Zelezny, 1999). There is now consensus, however, that informal learning
experiences are generally more effective (Jeffrey-Clay, 1999; Pedretti, 2002). Russell
(2001) argues that, “outdoor education can help reduce the fundamental anthropocentrism
of traditional schooling.” “Environmental education should be performed in informal
natural settings” and “should be appreciative in nature rather than consumptive” (Howe
and Disinger, 1988; Hampel er al., 1996). Research has shown that experience outdoors
may be the single most important influence affecting people’s thinking in relation to the
environment (Palmer, 1988).

Critiques of the apparent benefits of outdoor environmental education include the fact
that people who undertake outdoor activities may already be environmentally inclined
and therefore more likely to enter with prior concern for the environment (Townsend,
2003); in other words, one is ‘preaching to the converted’ (Beaumont, 2001). On the
other hand, it is likely that environmental education can still be useful to reinforce
relevant concepts for people with prior knowledge, while introducing new concepts and a

heightened ‘environmental sensitivity’ to the novice (Doering, 1992, Beaumont, 2001).
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2.4.3.1 Expectations and preferences

An expectation is “the belief that a particular outcome will occur or that it can be an
anticipated reality” and a preference is “a general belief abot;t ideal conditions™ (Shelby
et al., 1983). Whale watchers could have expectations a;ld preferences relating to:
perception of crowding, actual activity, other passengers, weather, education, food,
safety, sea sickness, prices, impact on the resources, services, operator, guide quality,
duration of the trip, and the proximity, frequency and behaviour of whales (IFAW,
1997a; Finkler and Higham, 2004).

Commercial whale-watching operators often entice customers by portraying distorted
ideas of what is acceptable behaviour around wild animals, publicizing activities such as
touching animals and close-up encounters, and by using images of spectacular whale
behaviour to dramatize advertisements (Orams, 2000). Moreover, media coverage in
documentaries, TV programs, and nature magazines often portray animals in appealing
close-up shots, spectacular behavioural activities and underwater shots, thereby
potentially influencing the expectation levels for tourists going to view whales in the wild
(Lee Meinhold, 2003, Malcolm and Duffus, 2003).

A pre-trip survey found that 23% of participants at a swim-with-dolphins operation
were fulfilling a lifetime dream and 72% expected to get within zero to two meters of a
dolphin (O’Neill and Lee, 2001). Beyond the media, individual history can also influence

expectations (Duffus and Dearden, 1993), with, for example, more experienced whale

watchers having lower expectations than those going for the first time (Neil ef al., 1996).
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2.4.3.2 Satisfaction

Expectations and preferences will influence the satisfaction of whale watchers.
Passengers’ satisfaction is ““a function of the discrepancy betw‘een what one expected and
what one received from the trip” (Manfredo and Bright, 199 1’). Not surprisingly, studies
have shown that whale watchers are the most dissatisfied as a result of not seeing any
whales (Duffus, 1988), and that people believe beforehand that they will benefit most
from seeing whales as close as possible (Reid, 1999; Birtles er al., 2002; Finkler and
Higham, 2003).

Other studies revealed, however, that distance from the whales was not a major factor
in passenger satisfaction and that, surprisingly, 35% of whale watchers returned satisfied
even when no whales were sighted (Orams, 2000). Other factors that contribute to
people’s satisfaction were the numbers of fellow passengers, cruise duration, boat
construction, and seasickness. For many, the most important aspect was the responsible

behaviour of the operator around wildlife, followed by encountering the animals and

having a naturalist on board (Dickson and Benham, 2001).
2.4.4 Educational outcomes of whale watching
“The obvious obstacle to environmental education for tourists is that their primary

motivation is often entertainment and relaxation and that they are a non-captive audience,

therefore voluntary and not necessarily attentive” (Townsend, 2003). There is evidence,
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however, that people do not always see learning and enjoyment as dichotomous variables
and that interpretation is highly valued by whale watchers (Neil et al., 1996; Falk er al.,
1998).

In three different studies, between 75% and 98% of those ‘;nterviewed considered the
educational component to be an important part of their whalé-watching trip (Neil et al.,
1996; Reid, 1999; Bierman, 2001). In one survey, 50% of the people reported listening to
the entire commentary and 27% listened to most of it (Reid, 1999). In another study, 87%
of the passengers would emphasize more conservation and environmental issues if they
were the interpreters on the whale-watching trips (Russell, 2002). People taking part in a
swim-with-dolphins activity would have liked to learn more about dolphins (34%) and
marine life (78%) (Liick, 2003). In the same survey, 95% of the tourists agreed that it was
important to learn to care about wildlife during their vacation.

There have been only a handful of studies that tested how much whale-watching
passengers actually learned during their experience. Of these, only one clearly
demonstrated that this activity could have some educational benefits for the passengers,
and only when a structured educational program was in place (Orams, 1997). In this
study, participants in a swim-with-dolphin program that were exposed to a pre-encounter
briefing with researchers scored higher on a knowledge test than did the non-exposed
group. A follow up survey revealed that the exposed group also had a higher percentage
of people that took action on environmental issues after the trip.

In another study, tour boat passengers that had gone whale watching before scored

higher than beginners in a questionnaire on humpback whale biology (Neil et al., 1996).
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.
This may indicate that previous whale-watching experiences had some long-lasting
effects on passenger knowledge or, alternately, that more experienced whale watchers are
generally more nature-inclined and therefore more knowledgeable about whales.

+

In other places, where formal educational programs are lacking, studies have shown
that passengers on whale-watching boats do not improve’their knowledge (Russell,
2002), and that they also have poor recollection of the information provided during the
trip (Malcolm and Duffus, 2003).

An ideal educational program for whale watching should have a positive influence on
tourist satisfaction and enjoyment, increase knowledge, change environmental attitudes,
create intentions to change behaviour, and promote action (Orams, 1995). The few
studies available demonstrate that whale-watching experiences can achieve these
objectives only when carefully designed educational programs are incorporated and that
current programs offered by tourism operators are seldom structured to promote effective
environmental education (Orams, 1997). If the nature-based tourism industry is to make a
positive contribution to promoting conservation of the natural environment, operators
must adopt new strategies.

One such strategy could be to deliver messages through different media and during
different parts of the whale-watching experience. This may include brochures in gift
shops, messages posted on the boat, informative panels, identification cards to take home
or exposure to educational videos during pre-trip wharf-time. Showing an educational

video has also been shown to prompt positive attitude change towards marine mammals

(Fortner, 1985).
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nature-oriented tourists and in helping to protect natural attractions. Some ideas for

enhancing the educational value of whale-watching trips are listed in Table 2.2.

Table 2.2: Suggested methods for increasing the educational value of whale
!

watching (Forestell, 1990; Tamzin, 1996; Russell, 2002; Townsend, 2003).

TO INCREASE THE EDUCATIONAL VALUE OF WHALE WATCHING:

1)  The transition between knowledge-attitude-behavioural change should be carefully examined.

2)  The focus on the spectacle should be de-emphasised to avoid disappointment when whale watching is poor and to ease the
pressure on operators and the whales.

3) Information should be provided in different formats (interpretation. posters, books, videos, pamphlets).

4) Competent individuals (e.g., trained interpreters. nature guides or researchers) should provide the interpretations; and in a
manner that establishes the relevance, completeness and credibility of their formal knowledge base.

5)  Messages should be short and not overloaded with information.

6) Information should be provided according to the capability of recipients (e.g. novice versus experts).
7) Cognitive dissonance should be incorporated in order to help people re-think their old opinions.

8)  Affective components should be included in order to increase the human bond with nature.

9)  Opportunities should be given to the tourist to provide feedback, comments and ask questions.

10) People should be given an opportunity to carry out good intentions, ideally immediately.

2.5 Management of whale watching

Due to the recent expansion of whale watching and its potential impacts on cetaceans,
concerns over its sustainability have been raised (Constantine, 1999; Berrow, 2003a;
Curtin, 2003; Heckel et al., 2003). “In the past the focus for wildlife management was on

producing a harvestable surplus of focal species through control over the organisms, their
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habitat, and harvesting options. Today, instead, non-consumptive wildlife management
has different demands” (Duffus and Dearden, 1993).

To accomplish successful regulation and management of wildlife-directed activities,
both human and ecological dimensions must be understood,“integrated, and balanced in
management planning. At a basic level, the objectives of 'a management strategy for
commercial whale watching should be to minimize disturbance to the whales, to provide
an enjoyable tourist experience, and to sustain a viable business for the operators (Duffus
and Dearden, 1993; IFAW, 1995). Regulation and management plans are often applied
for these purposes.

A proper management plan for commercial whale watching should include: 1)
environmental protection as a priority; 2) a balance of statutory and voluntary approaches
to regulation; 3) local participation; 4) a collaborative approach; and 5) education (Garrod
and Wilson, 2003). It is suggested as well that management of whale watching should
involve research and continual monitoring. So little is understood about the fragility of
the marine environments and the ecology of cetaceans that it is impossible to suggest
management plans without monitoring current use and signs of change (Berrow, 2003b;
Bejder and Samuels, 2003; Higham and Lusseau, 2004).

It is questionable whether any cetacean-oriented tourism contexts adequately meet all
of these management criteria (Higham and Lusseau, 2004). Some of the reasons for
management shortcomings reside in the difficulties of implementing strategies in marine

environments. These include: open access issues, interest and user conflicts, limited

understanding of marine scientific processes and wildlife characteristics, limited
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the Whale Watch Operators Association North West of British Columbia, Canada and
Oregon, US; www.nwwhalewatchers.org).

It has been suggested that, “the optimum strategy to manage whale watching may be a
blend between statutory and voluntary measures”; in this way “management would have
the flexibility of the voluntary approach and the safety net' of the statutory approach”
(Garrod and Wilson, 2003). For the most part, codes and regulations are comprised of
two components: regulating access and regulating proximity. Government could control
the access to the animals through the issuing of permits, while Codes of Conduct could
regulate the behaviour of boats within the area, thereby potentially reducing the need for

enforcement (Baxter, 1993; Scarpaci et al., 2003). This seems to be a particularly feasible

option when whale watching occurs in marine protected areas.

2.5.3 Role of the industry

Increasingly, the active involvement of stakeholders in resource management is being
viewed as a critical aspect for the success of sustainable development (Scheyvens, 1999;
Berkes, 2004). In the case of whale watching, this includes state bodies, local authorities,
local community groups, researchers and the industry itself. “Tour boat -operator
participation should be encouraged to ensure the quality, effectiveness, and equity of
management proposals” (Clark, 1996).

Firstly, tour boat operators may benefit from forming organizations among

themselves and/or joining broader organizations. For example, Australia has an
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and Jaakson, 1995). Ideally, scientists unconnected to the operations but knowledgeable
of the area should complete the monitoring (Leaper et al., 1997).

In Canada, cetaceans are protected under the Fishery Act (see Chapter 3). Other than
in Quebec, however, the government does not presently: regulate whale watching.
Commercial whale watching has occurred in Newfoundland and Labrador for the last
twenty-five years, but a voluntary Code of Conduct for commercial tour boat operators
was not introduced until 2001.

The aim of this thesis is to investigate the effectiveness of the voluntary Code of

Conduct as a management strategy for commercial whale watching in Newfoundland and

Labrador. More specifically, the research questions posed include the following:

1) Isthe Code of Conduct considered to be a useful management tool by the operators?
2) 1Is the Code of Conduct understood and implemented by the operators?

3) Can operators enforce the Code of Conduct through a peer-pressure mechanism?

4) Does compliance with the Code of Conduct influence passenger satisfaction?

5) Does the Code of Conduct enhance the educational outcome of whale watching?

6) Can whale watchers enforce the rules of the Code of Conduct?

7) Do interactions with tour boats influence humpback whale behaviour?

8) Does compliance with the Code of Conduct reduce the impact of tour boats on the

whales?
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To answer these questions the author collected data between 2000 and 2004 through
personal observation, telephone and in-person interviews with tour boat operators, pre-
and post-trip passenger questionnaires, whale behavioural sampling from cliffs, from tour
boats and from an independent research vessel, and deploj;/ment of VHF-TDR (time
depth recorder) tags on whales. Approval for these studizes was obtained from the
Interdisciplinary Committee in Human Research and from the Animal Care Committee of
Memorial University of Newfoundland (protocol numbers: 2000/01-046-SC; 2000/01-

047-SC; 02-61-JL; 03-11-RT).
The remainder of this thesis will be divided into the following chapters:

- Chapter 3 — Whale watching in Newfoundland and Labrador. 1 will here
introduce the characteristics of commercial whale watching in NL, provide

information on the target species and describe the Code of Conduct.

- Chapter 4 - The effects of the Code of Conduct on the tour boat operators. |
will here report tour boat operators’ reactions to the code’s introduction and the

extent of tour boat operators’ compliance.

- Chapter 5 — The effects of the Code of Conduct on the passengers. 1 will here
analyse the effects of the Code of Conduct on passenger satisfaction and

environmental awareness, and also test the effectiveness of formal deliveries to
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Witless Bay until capelin school abundance exceeds threshold levels (Piatt and Methven,

1992). Humpback, fin and minke whales in this area are found in the proportion of

10:1:3.5, according to Piatt er al. (1989). Other species of cetaceans that have been

sighted include white-sided and white-beaked dolphins, hérbour porpoises and, on
‘

occasion, travelling pods of killer whales.

Due to its importance as an ecosystem, Witless Bay was declared a Wildlife Reserve
under the Provincial Wildlife Act in 1964, with the specific purpose of protecting the sea-
bird breeding colonies. In 1983, the same area was designated as an Ecological Reserve
under the Wilderness and Ecological Reserves Act (O.C. 97-246; and since updated;
www.hoa.gov.nl.ca’hoa/regulations/rc961100.htm). Four islands and a one-kilometre
marine boundary around them are protected (see map, Appendix A).

In 1994, the Management Plan for Witless Bay was approved, but it has received little
attention due to the lack of funding (Doug Ballam, personal communication). Tour boat
operators are required to have permits in order to enter the boundaries of the Reserve to
observe the sea bird colonies. These permits are granted by the provincial government’s
Department of Tourism. A high proportion of whale watching, however, occurs outside

of the Reserve and no permits are necessary for this activity.
3.4 Characteristics of the tour boat industry in Witless Bay

The whale-watching industry has been growing in the Witless Bay area since the

beginning of the 1980s, and now it is estimated that between 30,000 and 40,000 tourists
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go whale watching in Witless Bay each year (Joseph O’Brien, personal communication).
The main departure harbours are located in the three main communities of Bay Bulls,
Witless Bay and Bauline East, with a total of. 70 people emplc?yed by the whale-watching
industry, or 3% of the total local population in these three communities.

’

There were 2 tour-boat operations in 1984, 3 in 1993, 6 in 1996 and 7 in 2000 (Fig.
3.1; y2 axis; statistics presented in this section were collected through personal
observation and interviews with company owners performed in November 2004; methods
in Appendix B). As of 2005, six tour boat companies are currently active, but a new tour
boat company plans to begin its operations in Witless Bay in 2006 (Mary Smyth,
personal communication).

The number of vessels grew from 3 in 1984 to 11 in 2001 and remained steady after
that (Fig 3.1; y2 axis). Of these, 8 have in-board diesel engines and vary in length
between 10 to 20 meters. Three are wooden boats (10 m in length), four are fibreglass
Cape Islanders (between 12 and 15 m), and the biggest is a fibreglass catamaran (20m).
The load capacity of these vessels varies from 12 (smaller wooden boats) to 150
passengers (catamaran, its capacity was upgraded in 2005). Two companies also use

smaller boats (average 7 + 0.5 m in length). Two are hard-hulled zodiacs, one with two 4-

stroke outboard engines and one with jet propulsion. The third is an aluminium boat with
In addition to acquiring new vessels, tour boat operators also constantly upgraded

their fleet over the years, including replacing old engines with new and faster models,

fitting their boats with crow’s nests to better spot whales, and expanding boats’ load
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capacity. The total combined load capacity of the fleet has increased from 117 péssengers
in 1983 to 477 in 2005 (Fig 3.1; y1 axis). Speed of vessels varies from 7 - 8 knots for the
slower boats up to 30 knots for the zodiacs. Cruising speed 'of the catamaran is 20 - 25
knots. Four of the 11 vessels have caged propellers, however this is not a requirement for

!

tour boats. The number of skippers varies from 1 to 5 depending on tour boat company.
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Fig. 3.1: The growth of commercial whale watching in Witless Bay (1984-2005)
(From information gathered through personal observation and interviews with

company owners, performed in November 2004, n = 6).

Tour boats operate from the middle of May to the end of September. Number of trips
per day per company varies from 4 to 8. Length of the trips varies from one hour to two
and a half hours, partly depending on weather conditions, as well as whale abundance and

distribution.
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According to operator estimates provided during a phone survey (November 2004),
the total number of commercial whale-watching trips in Witless Bay in a season is around
3,100. The estimated interaction time with whales is 25 + 19 mi‘n (Ave = SD, n = 6, range
10 — 60 min), which makes for a total of 1,292 h of whale wat:;hing in a season (or 1,162

y

h, assuming that 10% of the days in a season are not good for whale watching due to poor
visibility and/or rough seas). Vessels commonly travel to the sea-bird colonies and the
estimated time spent bird watching is 27 + 20 min (Ave + SD, n = 6, range 10 — 60 min).
Distance covered per trip to see whales is between 2 and 15 miles, with the tour boat
operators leaving from Bay Bulls making longer trips. Four out of six companies have
tour guides on board to provide interpretation of the whales and of the marine
environment. In the other two companies the operators provide the interpretation. In
addition to the boat tours, two companies also operate a restaurant and a gift shop, with
one of these further providing kayak tours, and a shuttle service to and from St. John’s.

There was an initial intention to include all 7 operators in the Witless Bay area in the
research, but this proved unfeasible for logistical reasons. Instead, the four companies
using the five larger vessels (> 10 m) were included. These vesséls carry the majority of
the passengers in the area and also contribute the most to the local boat traffic. The
effects of the smaller vessels belonging to these companies were not evaluated.

For ethical reasons, certain details are intentionally omitted from this paper.
Although individual variability was included in the analysis, the implications of
significant results are not always discussed in full. For example, the influence of tour boat

companies on educational value, of skippers on compliance, and of vessel differences on
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Chapter 4 — The effect of the Code of Conduct on tour boat operators

4.1 Introduction

.

4

!
Following concerns about unregulated whale-watching activities in Newfoundland

and Labrador, and in anticipation of the DFO-proposed amendments to the Marine
Mammal Regulations, a voluntary Code of Conduct was introduced in this province in
Spring 2001. Out of 63 tour boat companies active on the island, 25 (40%) signed onto
the code.

Each year, the Newfoundland and Labrador Department of Tourism organizes
workshops in the Witless Bay area for tour boat operators and guides prior to the whale-
watching season. These workshops involve discussion of and information on Ecological
Reserve licence issues, local species and, as of 2001, the voluntary Code of Conduct.
Tourism representatives, members of the Whale Research Group, and other researchers
from Memorial University and various institutions give presentations on the biology of
local species and on matters related to impacts of tourism on the natural environment.
Attendance has not been a requirement for operators, however, and participant numbers
tend to be very low (around 20% of those who signed onto the code). No modifications to
the code have yet been introduced.

During summer 2001, I performed informal interviews with skippers in Witless Bay
in order to collect their first impressions of the Code of Conduct. In fall 2001, a telephone

survey was also conducted with operators in Witless Bay and in other parts of the
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4.2 Materials and Methods

4.2.1 Interviews and survey (2001)

4

[
Interviews with skippers were carried out on board vessels over the course of the

2001 whale-watching season. Interviews were unstructured and were conducted ad
libitum. They lasted from 20 to 60 min. At least one skipper from each of the main tour
boat operations in Witless Bay (n = 7) was interviewed, for a total of 10 interviews.

The November telephone survey consisted of fourteen questions (see Table 4.3). Out
of the 25 tour boat operators that signed onto the code in the province, only 17
participated in the survey. Operators in Witless Bay (n = 7) and in other parts of the
Province (including the Southern Shore, Trinity and Twillingate, Northern Peninsul and
Labrador) were included in this study. Reasons for failure to participate were: being
unable to contact the operators during the allotted time period (multiple attempts were
made before they were considered unavailable), personal choice not to take part, a :ath

in the family, and one company that had sold their vessel and was no longer in operation.

4.2.2 Compliance of tour boat operators to rules #1 and #2 of the code (2002).

In order to study compliance with the code, I boarded whale-watching vessels during

scheduled boat trips. In all cases, skippers were aware of my presence on board and knew

the scope of the study. Observations began when operators arrived in the proxim - of
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Table 4.2: Definitions of humpback whale behavioural statuses used during the 2004

study (Whitehead ef al., 1979; Bredin, 1985; Dolphin, 1987b; and personal

observation).

+

&

BEHAVIOURAL STATUS

DESCRIPTION

FEEDING

Food patches are very concentrated ang whales usually stay in the same
area; number of blows per surfacing 4-5; blow intervals usually < 25 sec; fluke
ups regular; instances of lunge feeding; dives usually last 2-5 minutes (these
also depend on the prey item), usually resurface < 100 m, path irregular,
speed reduced (usually < 1 m/sec).

SEARCHING

Food patches are present in the area but more sparse; humpback whales
travel from patch to patch; 5-6 blows per surfacing; blow intervals 25-35 sec;
fluke ups regular; dives last 5-7 minutes; more likely to resurface > 100 m;
path usually irregular, speed more sustained (usually between 1 and 2 m/sec).

TRAVELLING

Whales swim rapidly; 5-8 biows per surfacing; blow intervals > 30 sec; fluke
ups irregular; dives last 3-5 minutes (usually resurface at > 100 m); path fairly
linear; fast speed (> 2 m/sec).

RESTING

Whales are motionless; flukes are not shown; whales surface and submerge
parallel to the surface.

Parameters utilised for analysis were the same as the study in 2002 (see Table 4.1),

with the addition of the analysis of two other breaches of the Code of Conduct:

approaching a whale when already engaged by two other vessels (rule #3) and

approaching a whale directly from the front or from the side (rule #4) (thereby checking

the four main rules of the code).

4.2.4 Statistics

For statistical analysis of frequency data, Chi square test (x*) was used to analyse

differences within or between samples (Pearson, 1900). Value of y°, p value, sampling

number and degrees of freedom were reported.
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Table 4.3: Results of tour boat operator questionnaire on the Code of Conduct after

the first whale-watching season following its introduction.

RESULTS OF TOUR BOAT OPERATOR QUESTIONNAIRE 2001
(n=17)

¢

1. Did you regularly inform your passengers that you were | 14 — on a regular basi$; 3 — not on a regular basis
following a Code of Conduct?

2. How did you inform them? 13 — explained before ‘trip and posted for them to read;
4 — explained before trips

3. If you didn't tell them, how would your passengers | 13 — posted up for them to read themselves;
know that you were following the Code of conduct? 4 — no other way for them to know about the Code

4. Did you have any complaints because you were | 16 — no complaints; 1 — minor complaints
following the Code of Conduct?

5. Did you have trouble following the Code of Conduct? 17 —no

6. What changes do you think should be made to the | 14 — no changes; 1 — wording; 1 — include ali wildiife;
Code of Conduct? 1 — other

7. Was the development of the Code of Conduct valuable | 8 — yes; 7 — did not hurt it; 1 — no; 1 — do not know
to your business?

8. Do you prefer a code developed by ATANL or | 8 — ATANL; 4 — both; 2 — DFO; 2 — no preferences;
regulations developed by the DFO? 1 — do not know

9. Did other tour boat operators in your area sign on to | 8 —do not know; 5 — yes; 2 — no; 2 — not applicable
the Code of Conduct?

10. Did you observe other operators not following the | 10 — no; 4 — yes; 3 — not applicable
Code of Conduct?

11. What did you do about operators that did not follow | 3 — nothing; 1 — spoke to them directiy;
the Code of Conduct? 13 — not applicable

12. Should infractions to the code be reported to ATANL | 5 — to both; 4 — should not be reported; 4 —to DFO;
or to the DFO? 3 — do not know; 1 — ATANL

13. Do you have any other advice regarding the Code of | 13 — no; 1 — encompass all boat activities;
Conduct for next season? 1 — complaints must be signed; 1 — include kayaks;
1 — education not enforcement

14. Would you like training workshops on the Code of | 11 —it is not necessary, code is easy enough to follow;
Conduct for tour boat operators? 6 —yes, it is a good idea

The 2001 questionnaire showed that, overall, the introduction of the Code of Conduct
went smoothly. None of the tour boat operators claimed to have any trouble following its
rules and a majority thought that a training workshop for skippers was unnecessary. Only
one reported some minor complaints from passengers due to the implementation of the

Code of Conduct. Almost half of the operators were of the opinion that the code was
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good for their business, possibly because it made the industry look more credible ¢
genuinely concerned for the welfare of the animals. Only one operator thought that -
code was detrimental for business.

The majority of the operators reported that the captain or interpreters routin
informed passengers that the vessel was following a code, a;ld the code’s content
introduced. Most of the companies also had a copy of the Code of Conduct posted
board the vessel or in the ticket kiosk.

Almost half of the operators agreed that it was the right choice to have a volunt
Code of Conduct developed by HNL, ATANL and the Whale Research Group. Only f
operators stated that DFO should have introduced regulations. Almost half of
operators were unaware whether or not other vessels in their area signed up for the c«
Four tour boat operators reported observing a vessel not following code guidelines but
complaints to ATANL were filed. In three cases nothing was done and in one case
owner of the vessel was confronted directly. There was also no common agreement
where to report infractions.

A few suggestions were also put forward. First it was recommended that anyone +
filed a compliant towards another vessel should have to sign it, in order to prevent bc
complaints. One operator believed that educating operators, rather than enforcement,

the best way to prevent breaking of the guidelines. One operator expressed concern

not all wildlife was included in the code and animals that live adjacent to the water, ¢

—
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as bald eagles, should also be considered. Another one suggested extending the Code of

Conduct to sea kayaks.
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4.3.3 Compliance of tour boat operators to rules #1 and #2 of the code (2002)

During the 2002 study, the compliance of five vessels .from four companies was

measured on a total of 39 whale-watching trips. The average‘ duration of the boat-whale
P

interaction was 25.4 + 10.9 min (range 7 - 54 min). The average boat-whale distance was
143.5 + 58.4 m (range 45.6 - 283.1 m). The average boat speed was 2.9 = 1.1 knots
(range 0.3 — 4.8 knots). The average number of increases in speed > 1 knot per interaction
was 1.9 = 1.9. The average number of course changes per interaction was 6.1 £ 4.1. This
resulted in 83 catch-up manoeuvres (average per trip 2.1 + 1.4) of which 44 (53%) were
infractions to the code. This percentage did not change among different tour boat vessels
[x* (4, n=83)=4.51,p=0.34].

In 91% (n = 35) of the trips, boats were within 100 m of the whales at least once during
the interaction. In 83% (n = 296) of the cases when the boat—whale distance was less than
100 m during a ‘whale watch’, it was because the operators had breached the 100 m
exclusion zone. In 17% (n = 61) of the cases the whales had approached the vessel.

Overall the code was breached in 69% of the trips (n = 27). The average number of
infractions per trip was 1.3 = 1.4. The maximum number of infractions in one trip was 7.
Infraction # 1 was committed on 49% of the trips, while infraction # 2 was committed on
33% of the trips.

Overall, 57% of the infractions were of type 1, and 43% of type #2 [xz (I, n=44) =
0.81, p = 0.36]. These percentages did not change with different tour boat vessels [ (4, n

= 44) = 7.76, p = 0.10], during different times of the season [)(2 2,n=44)=0.28,p =
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0.87], or with different weather [7(2 (3, n=44)=2.10, p = 0.55] or sea conditions [y (3, n
=44)=3.72, p=0.29].
During the 2002 study, the number of code infractions‘per minute across all trips
averaged 0.05 + 0.05 (range 0 — 0.14). This number did not change according to the
y
vessel that performed the interaction with the whales, the number of passengers on board,

time of season, sea state or weather conditions (Univariate GLM, p > 0.18). The results

are presented in Tables 4.4 and 4.5.

Table 4.4: Univariate GLM for the number of code infractions per minute (study

2002), between-subjects factors.

INDEPENDENT VARIABLES BETWEEN SUBJECTS FACTORS N

Vessel 1 8
2 8
3 3
4 12
5 4

Number of passengers (% of capacity) 1-25% 14
26-50% 15
51-75% 5
76-100% 1

Time of season Early (July 1%- 15™) 7
Mid (July 16"™- 31% 18
Late (Aug 1™ —15") 10

Sea state (Beaufort Scale) 0 13
1 16
2 4
3 2

Weather conditions Foggy 2
Overcast 4
Cloudy 3
Sunny 26
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The average number of code infractions per minute for each skipper ranged from a
minimum of 0.10 £ 0.09 (n = 6) to a maximum of 0.29 + 0.22 (n = 7). Skippers did not
show any other significant difference in boat- manoeuvring ((‘}LM multivariate, n = 27,
lowest p value obtained = 0.14; dependent variables considered for this analysis were:

!

average distance to the whales, average speed, average interaction time, speed increases >

1 knot/min).

4.3.5 Comparison of tour boat compliance between 2002 and 2004

For one tour boat operator, it was possible to perform a comparison of boat
manoeuvring between 2002 and 2004 (please note this analysis includes all 2004 data
plus the 2002 that belongs to this operator). Seventeen trips were analysed in 2002 and 31
in 2004. When the 2004 study was carried out, the operator was not aware of the results
of the 2002 study.

The total number of catch-up manoeuvres in 2002 was 33 (average per trip 2.0 + 1.0)
of which 42% were infractions to the code. In 2004, the number of catch-up manoeuvres
was 131 (average per trip 4.2 = 3.3) of which 75% were infraction to the code. The
increases in the average number of catch-up manoeuvres per trip and in the percentage of
infractions with respect to the total number of catch-ups were both statistically significant
(Mann-Whitney, p = 0.01) and [Xz(l, n = 165) = 13.51, p < 0.01]. The number of
infractions per trip increased from an average of 0.8 + 0.7 in 2002 to an average of 3.1 +

3.4 in 2004 (Mann-Whitney, p < 0.01) (this was calculated only for infractions #1 and
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Chapter 5 — The effect of the Code of Conduct on the passengers

5.1 Introduction

¢

4

!

After the establishment of the Code of Conduct in 2001, it became clear that at least
four aspects of its implementation should be evaluated: passenger satisfaction,
educational value of whale watching, the possibilities of passengers enforcing the code,
and tour boat operator advertising.

The first issue was raised by the tour boat operators. Operators were worried that
compliance with the code may affect passengers’ satisfaction. Operators pointed out that
maintaining distances required by the code when approaching whales could reduce the
chances of close encounters with the whales and therefore diminish satisfaction with the
trip. Passengers were asked to rate their satisfaction with their trip, to assign grades to a
variety of contributing factors, to indicate whether their expectations had been fulfilled
and whether the code limited their satisfaction. Responses were compared under different
conditions.

The second issue was the educational benefits of whale watching. Despite the general
consensus among international organisations, scholars, managers, and the tourist sector
that whale watching should have an educational component (see section 2.4), in fact, to
date there has been little research to test how much whale watchers actually learn during
their trips. By signing onto the Newfoundland and Labrador Code of Conduct, operators

committed to providing an accurate and informative interpretation program on board their
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the video). To investigate the consistency of tour boat operator advertising with code
principles, six brochures and four websites from six companies in the Witless Bay area

were reviewed (2004).

Questionnaire design

Questionnaires were handed out to passengers of the four main tour boat companies
in Witless Bay during whale-watching seasons between 2001 and 2004 (four years in
total). The questionnaires were designed to be clear for the passengers and to be easy to
fill out in unfavourable sea and weather conditions. The questionnaire began with a brief
outline of the study and its goals, and contact information was provided. The first section
was for demographic information, followed by questions on the biology of humpback
whales and on conservation issues (see Appendices D - G). Questions pertaining to
passengers’ satisfaction, knowledge of the Code of Conduct and impressions of the boat-
whale interactions were also included.

At the beginning of the 2001 season, questionnaires were handed out on the wharf as
customers disembarked. It soon became apparent, however, that this method was not the
most effective. After the trip, people usually dispersed quickly and some tour boat
operators were also concerned that recruiting people on the dock created an obstacle to
the normal flow of passengers. Thus the methodology was changed and questionnaires
were handed out on board whale-watching vessels. Usually, the tour boat operators

introduced the study and the investigators to the passengers, and this fact, together with
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or passengers approached on days in which the educational deliveries were not performed
due to circumstantial reasons (e.g., unavailability of the premises, trip schedules or
problems with the video), not those who opted out of participation in the formal

&

education.
!

Tour boat advertising

In 2004, I analysed the advertising of the tour boat operators working in Witless Bay.
This was done to determine whether or not these companies tend to provide customers
with reliable expectations. Six tour boat businesses were included in the study (the four
bigger operations plus two smaller ones). Six brochures and four websites were used for
analysis (all that were available). For each tour boat company, materials were examined
to see whether or not the Code of Conduct was introduced, its rules explained, and the
100 m exclusion zone mentioned. Also noted were cases where operators used pictures
depicting boats and whales very close together (seemingly within 100 m), or enticing
pictures of animals engaged in spectacular aerial behaviour. Instances where operators
publicised rare species or emphasised spectacular encounters were also recorded.
According to my judgement and experience in the area of study, these were considered to
provide ‘unrealistic expectations’ to the passengers (i.e., events unlikely to happen on an
average trip; some species mentioned, for example, have never been encountered in the
area during the 5 year-study and more than 300 trips at sea). Finally, any mention by the

operators of their commitment to education and environmental conservation was noted.
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Statistics

For statistical analysis of frequency data y” tests were used. For analysis of interval
data, t-tests and one-way ANOV A were used. Passengers’ scote on the biology and Code
of Conduct tests were also analysed with Univariate GLM to ’identify contribution to the
general variability by several independent variables (subjects). When subjects’
contributions were significant, I utilised Tukey’s Honest Significant Difference post-hoc
test (Tukey’s HSD) to investigate differences in between-subject factors (Tukey, 1986).
Spearman's coefficient rho was calculated to investigate correlation between variables.
The statistical package used for data analysis was SPSS 12.0.1 (SPSS Inc., 1989-2004).
The level of confidence assumed was 95%. Means and standard deviations were usually
used as descriptive statistics, but estimates of distance and number of previous whale-
watching experiences were presented with medians (25 — 75, percentiles) to minimise the

effects of extreme values. Percentages are usually reported with two significant figures,

although sometimes three figures are presented when it was necessary to add up to 100%.
5.3 Results
5.3.1 Passenger demographics

The average age of passengers was 45 + 15 years. Fifty-six percent of passengers

were female and 44% were male. Table 5.1 presents the place of origin of the passengers
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Table 5.4 presents a breakdown of the reasons why passengers wanted to go whale
watching. The most common motives were ‘romantic’ (15.2%), having to do with the
fascination and wonder of the animals. Going whale watching for pragmatic reasons was
the second most common motive (13.8%), followed by naturalistic interests (12.5%) or

‘
just for entertainment (11.7%). Eleven per cent of passengers wanted simply to see the
animals and the same percentage wanted to go because they had never done it before.
Other reasons included: education (9.7%), adventure (5.9%), bird watching (3.8%), for

the whole experience (2.5%), photography (1.1%), for the boat ride (1.1%) and iceberg

viewing (0.7%).

Table 5.4: Passengers’ reasons for going whale watching in Newfoundland and

Labrador (categories created by investigator after the results were obtained).

CATEGORY OF | % |PASSENGERS’ REASONS FOR GOING WHALE WATCHING IN NL
WHALE
WATCHERS (n = 437)

Romantic 15.2 |Amazed by wildlife; amazing animals; awesome; close to nature; cool animals; experience
their magic; fascinated by whales; feeling of huge intelligent animals; for their beauty; in awe of
whales; incredible animals; it's like a dream; love nature; love of the ocean; love whales; see in
person amazing creature; see the whales and hear them singing; see them free; spectacular
animals; spiritual experience; observe a pinnacle of unspoiled nature.

Pragmatic 13.8 |To bring friends; family trip; for the kids; good place to go; good weather; NL noted for whale
watching; nice weather; on vacation; part of the tour; part of work; rare opportunity;
recommended; school trip; show visitors; taking family; whales are there; for tourism.

Naturalist 12.5 |Concern about the loss of species; enjoy wildlife; appreciate their size; interest in environment;
interest in marine life; interest in nature; interest in wildlife; interesting species; like natural
things; like water and nature; naturalist; ocean and nature; see a rare animal; see an
endangered mammal; see local species; see nature; see whale behaviour; see whales in
natural environment; see wildlife in natural habitat.

Entertainment 11.7 |Enjoyment; entertainment; fun; for pleasure and relax.

See whales 11.0

First timers 11.0 |Always wanted to go; curious; for the experience; never been before; never seen whales
before.

Didactic 9.7 |Education; interest.

Adventurous 5.9 |For the adventure; exciting; for the thrill.

See birds 3.8

Whole experience | 2.5 |To see puffins and icebergs; to see puffins and whales; to see whales and birds; to see whales
and boat ride; to see whales and icebergs; to see whales, for the ocean and birds.

Photography 1.1
Boating lover 1.1 |Enjoy boating.
See icebergs 0.70
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Forty-five per cent of passengers described themselves as involved in environmental
conservation. Involvement consisted of: composting and recycling (49%), adopting
responsible life-styles (18%), joining conservation groups (14%), giving donations
(11%), working in the conservation field (4.8%) and raising awareness (3.2%). |

!

5.3.3 Passenger expectations

The results of the pre-trip questionnaire showed that 68.3% of passengers were able
to correctly identify local cetacean species (i.e., species consistent with reported whale
sightings in the area) (Fig 5.1). Conversely, 31.7% had inaccurate expectations, including
having generic expectations (e.g. ‘all species’, 15.2%), mentioning species that are not

commonly sighted in the area (6.5%), or not being able to list any species at all (10%).

Accuracy of passengers' expections regarding
whale species they will likely see

10.0%

6.5%

15.2%

68.3%

FAtarget species @generic (OQnon-target species [Joblivious ‘

Fig. 5.1: Passengers’ expectations of species they will likely see (n = 378).
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Only 20.8% of passengers had expectations that were consistent with code guidelines
regarding the distance they would be from the whales (i.e. > 100 m) (Fig. 5.2). Seventy-
two per cent thought they would be within 100 m, while 7.2% could not give an estimate.
The median distance estimated by passengers was 20 m (8 - 56, first and third quartiles, n

y
= 168). Passengers exposed to tour boat advertising material (n = 57) had similar

expectations to those not exposed (n = 111; Mann-Whitney, p = 0.43).

Passengers' expectations regarding the distance they
will be from the whales

72.0%

g7 > 100m @< 100m Odo not know

Fig. 5.2: Passengers’ expectations regarding the distance they will be from the

whales (n = 225).

Prior to the trip, 66% of passengers did not think the code would limit their whale-

watching experience, 7.0% thought it would, and 27% did not know.
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g
weather, skills of the interpreters, seeing the birds, and the comfort of the boat. Seeing
icebergs, entertainment and music on board, seeing seals, and refreshments on board
were not considered as important.

In the post-trip survey, for the 12 trips in which the code was actually respected, 79%

‘

of passengers stated that their experience had not been diminished by the fact that the
operator adhered to the Code of Conduct, 13% were not able to judge, and 8.0% said that
it had been diminished. It is interesting to note that when operators were in violation of
the code, passengers’ satisfaction did not increase [average for trips in compliance = 3.68
+ 0.38 (n = 12), average for trips in violation = 3.74 £ 0.61 (n = 27); t (37, n = 39) = -

0.32, p = 0.74], nor did it make a difference to be within or further than 100 m from the

whales [average for trips < 100 m = 3.76 = 0.57 (n = 35); average for trips > 100 m =

387+ 025 (n=4);t(37,n=39) =-0.38, p=0.70]. Overall, no correlation was found
between the distance of the approach (median = 40 m; range 10 — 238 m) and passenger

satisfaction (n = 39, Spearman rho = 0.05, p = 0.74).

5.3.5 Effects of whale watching on passengers’ knowledge of whale biology

In the 2001 survey, 92% of passengers considered their whale-watching trip to be an
educational experience (n = 260). In 2002 and 2003, passengers of tour boats were
presented with a test on whale biology in order to determine how much knowledge they
actually acquired on the trip. The results presented in Table 5.6 show that in 2002

passengers only gained knowledge regarding one of the questions that was asked, about
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The results of the Univariate GLM presented in Tables 5.8 and 5.9 show that the most
important factors in determining passengers’ score on the biology test (year 2003) were
the tour boat company selected by the tourist for the trip (p = 0.02), whale watchers’ level
of education (p = 0.02), and passengers’ number of previous Whale-watching experiences
(p = 0.02). These three factors were more important than ’actually taking part in the

whale-watching trip (questionnaire pre/post). Other factors such as socio-economic

status, involvement in conservation, gender, and place of origin also played a lesser role.

Table 5.8: Univariate GLM for passengers’ score on the 2003 biology test, between-

subjects factors.

SUBJECTS BETWEEN-SUBJECTS FACTORS N
Age Range: 20-79 97
Socio-economical status Range: 29.71 - 76.69 97
Involvement in conservation Yes 48
No 49
Tour boat company 1 20
2 12
3 18
4 47
Gender Males 41
Females 56
Place of Origin Newfoundland and Labrador 16
Canada 51
Other countries 30
Education Under grade 12 3
High Schooi 19
College 18
Bachelor 34
Master 20
PhD 3
Number of previous whale-watching experiences 0 39
1 28
2-5 24
>5 6
Questionnaire Pre 50
Post 47
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Table 5.9: Univariate GLM for passengers’ score on the 2003 biology test, between-

subjects effects.

Dependent variable: PASSENGERS’' SCORE ON THE BIOLOGY TEST (n=97)

Type Il Sum of

Source Squares Df |, Mean Square F p value
Corrected Model 108.15 77 1.405 2.02 0.04
Intercept 26.33 1 26.33 | 37.93 <0.01
Age 46.02 39 1.18 1.70 0.1
Socio-economical status 14.33 18 0.79 1.15 0.38
Involvement in conservation 2.67 1 2.67 3.85 0.07
Tour boat company 9.20 3 3.06 4.42 0.02
Gender 2.07 1 2.07 2.98 0.10
Place of origin 3.56 2 1.78 2.56 0.10
Education 11.17 4 2.79 4.02 0.02
Number of previous whale-watching experiences 8.45 3 2.81 4.06 0.02
Questionnaire (pre/post) 0.52 1 0.15 0.22 0.67
Company * questionnaire (pre/post) 0.43 3 0.14 0.21 0.89
Error 13.19 19 0.69

Total 478.00 | 97

Corrected Total - 121.34 96

The average test-score for the 2003 biology test for passengers who chose different
tour boat companies ranged from a minimum of 1.67 + 1.06 to a maximum of 2.72 +
0.99. The average test scores for passengers by educational level and number of previous

whale-watching experiences are represented in Figures 5.3 and 5.4 respectively.
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dies that used this methodology have been performed on harbour porpoises (Culik et
-2001), Hectors’s dolphins (Bejder et al., 1999), killer whales (Williams et al., 2002a),
whales (Stone er al., 1992), and humpback whales (Baker and Herman, 1989).
Sampling from tour boat vessels has the advantage that ;esearchers can complete a
‘

re refined analysis of whale behaviour as animals are in better view, and single
ividuals can be positively and repeatedly identified. This method also guarantees
ck and relatively inexpensive access to the animals. However, use of this platform
:s present some limitations (Bejder and Samuels, 2003). First, only animals that are
sonably comfortable in proximity to boats can be studied, as the most sensitive may
»id such interactions or leave the area immediately. Second, a control is not available
the study can only be performed in the presence of the vessel. Third, researchers are
ely in control of tour boat manoeuvring and cannot decide which animal to study.
urth, observation times are subject to trip schedules. Some studies that utilised this
'thod have been performed on bottlenose dolphins (Constantine, 2001) dwarf minke
ales (Birtles et al., 2002), and humpback whales (Felix, 2001).

Behavioural studies from an independent research boat have the advantage of

owing researchers to follow specific individuals, to confirm the identity of animals in

real time, and to determine the length of the observations. In addition, this method

rmits before, during and after impact assessments (Bejder and Samuels, 2003). This
'thodology has the disadvantage of introducing an external source of disturbance from
: research vessel itself. This can be minimised by operating the vessel at a low speed,

lintaining a buffer distance from the animals, reducing the number of course changes,
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and limiting noise emissions. Studies that have included this methodology have been
performed on bottlenose dolphins (Allen and Read, 2000) and humpback whales

(Corkeron, 1995; Miller et al., 2000).

Tagging

In the last few years tagging methodologies for cetaceans have been developed in
order to better understand the behavioural ecology of whales in their natural habitat.
These include satellite tags (Watkins et al., 1999), sonar tags (Watkins et al., 1993; Winn
et al., 1995) and VHF tags (Goodyear, 1993; Winn et al., 1995; Malcolm and Duffus,
2000; Zimmer et al., 2003; Johnson and Tyack, 2003).

‘Standard tags’, commonly defined as TDRs, (time depth recorders), collect
information on the number and depth of dives. Additional data regarding speed of whale,
whale inclination, surfacing events, absolute position of whale (in case of satellite tags),
water temperature and conductivity can be gathered by more sophisticated tags (Hanson
and Baird, 1994). It is also possible to record ambient noise and whale vocalisations with
digital acoustic recording tags (Johnson and Tyack, 2003). Individuals do not need to be
followed by a boat at a close distance and behaviour can be recorded at night or in poor
weather. Depending on tag type, data can be collected either through satellite, radio
receivers, sonar scans or after retrieval of the tag following detachment.

Tags can be attached either through long-term implants or temporary attachment.

Studies have found penetration tags to be rather invasive, at times inciting violent
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behaviour as in the case of some species of dolphins (Stone et al., 1994). Temporary
attachments may reduce some of these counterproductive effects because there is no need
for penetration of barbs, rods or the use of glue (Stone ef al., 1994). Temporary tags have
been successfully used on many cetaceans, but have not bee:n utilised in studies on the
impact of whale watching (Hanson and Baird, 1994; Malcolm and Duffus, 2000; Baird et
al., 2000; 2004). Using such a tagging methodology could provide important insights on
whale diving behaviour during approaches of whale-watching boats.

While suction-cup tags are usually considered a non-invasive technique, some reports
suggest they may also elicit a behavioural response in at least certain species of whales, a
response usually comparable to that of whales darted during biopsy attempts (Goodyear,
1993; Hanson and Baird, 1994; Schneider et al., 1998). Data on humpback whale
reactions to tagging were collected in only one study, revealing a moderate response
(Baird et al., 2000; classification based on criteria developed by Weinrich et al., 1992a).
Due to this lack of data it was felt necessary to further investigate the impact of suction-
cup tagging; for ethical reasons, studies that have an impact on target species should only
be conducted if the benefits of performing them outweigh the cost to the animals. In
addition, no data were available on reactions to tagging for whales in Newfoundland and
Labrador and it is possible that certain populations (or portions of a population) may react
differently depending on location and/or time of the year. Finally, it was important to
assess whether an earlier disturbance from tagging could have interfered with a
subsequent study of the impact of commercial whale-watching activities on the same

whales.
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Measures of disturbance

The main research objectives were to evaluate the impact of whale-watching vessel
approaches on whale behaviour and to test the effectiveness of the Code of Conduct in
minimizing potential effects. As part of this process, I also co’llected data on the effects of
tagging on humpback whales, and gathered information on the diving profiles of whales
in the Witless Bay area.

Following from previous studies of anthropogenic impacts on cetaceans in other
locations (as reviewed by Bejder and Samuels, 2003), the five types of whale behavioural
reactions recorded in the present research were: 1) immediate responses (measure of
annoyance/perceived threat); 2) changes in swimming speed or direction (measure of
horizontal avoidance); 3) changes in dive depths, profile or duration (measure of vertical
avoidance); 4) changes in breathing rates; 5) changes in behavioural rates.

Experimental testing included comparisons of whale behaviour during the presence or
absence of vessels, during approaches by different numbers of vessels, when tour boats

either followed or violated the rules of the Code of Conduct, and when there were

multiple infractions to the code.
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6.2 Materials and Methods

6.2.1 Land-based study (2000)

4

!

In 2000, a viewing platform on a 10 m-high cliff at Ragged Point, Witless Bay was
established (47° 15.905' N; 52° 48.786' W) (see map, Appendix A). A construction
scaffold built on the cliffs raised observers an additional 3 m in height. From this position
there was an unobstructed view of the Witless Bay area from South Head (47° 17.263"' N;
52° 46.021' W) to Green Island (47° 14.360' N; 52° 47.028' W), allowing for the
recording of tour boat and humpback whale activities in this area.

Whales were initially spotted with binoculars (7 x 50), a zoom camera with a 300 mm
lens, a digital theodolite and by naked eye. Exact positions of whales and boats were not
recorded. Four companies were included in this study (five larger boats, two of which
were identical).

Data were recorded during the month of August whenever weather and sea conditions
permitted (total = 10 days). Observation periods occurred between 8:00 to 18:00. The
length of observation periods on any day varied due to water and visibility conditions
from between 2 to 8 h. Conditions suitable for observation included a sea state less than 3
(Beaufort scale) and visibility greater than 5 km. Data collection was by ‘focal animal
sampling’ and ‘continuous recording’ (Mann, 1999). A total of 1145 behavioural events
were recorded during 92 observational sequences (‘focal follows’) (total time 8.2 h). Data

were recorded on tape and later transcribed.
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In selecting focal animals, observers favoured whales swimming alone and those
closer to the observational station. We could not, however, always be certain when re-
identifying animals at each surfacing, especially in cases in Vyhich several animals were
present in the general area or after a whale took a long dive. For this reason, in analysing

‘
the data, I opted for pooling all behavioural events (from individuals in the field) into the
following general categories: zero, 1, 2, or 3 vessels performing a ‘whale watch’ on the
focal animal (see definition of ‘whale watch’ in Chapter 4). I assume that any potential
problems of over-representing the behaviour of particular individuals due to this data
pooling would be counteracted by the fact that the same specimen may have been
included in more than one category at different times. Results will have to be interpreted
with these limitations in mind. Behaviour of the animals was classified according to
Table 6.1. Breaching, spy hopping, lobtailing, tail slashing and flippering collectively are

defined as aerial behaviour.

Table 6.1: Humpback whale behaviour recorded in Witless Bay, (based on

Corkeron, 1995; Heyning, 1995; Gauthier and Sears 1999) (*only in 2002 and 2003).

BEHAVIOUR DESCRIPTION

FLUKE UP Whale arches its back in a diving posture bringing its flukes above the surface

FLUKE DOWN Whale arches its back in a diving posture without bringing its flukes above the surface

SUBMERGING Whale slowly submerges parallel to the water surface without arching its back

BLOWING Whale emerges and blows producing a bushy shaped blow

TRUMPET BLOWING* | Whale emerges and forcefully blows emitting a characteristic high pitch sound
BREACHING Whale emerges sideways from the water and lands on its back, producing a large splash
SPY HOPPING Whale emerges from the water head first holding this position for a short period of time
LOBTAILING Whale raises its flukes and slaps the water’'s surface in up-down fashion

TAIL SLASHING* | Whale forcefully slashes the tail sideways

r>»—-20am>»

FLIPPERING Whale, in a belly-up position, slaps the water's surface with its flippers
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6.2.2 Tour boat-based study (2002)

A behavioural study conducted from aboard tour boats took place in July and August

’

2002. The study was carried out on any day when cdnditions were suitable for
observation (again, a sea-state less than 3 in the Beaufort scaie and visibility superior to 5
km; 27 days in total). Five boats (two identical, owned by the same company) from four
tour boat operations were used as research platforms. Data were gathered during 32 trips,
for a total of 15.05 h of whale behavioural recording (28 + 10 min per trip).

When the boat was in the vicinity of whales, the captain was asked to identify a focal
animal and to begin a ‘whale watch’. While flukes and fin characteristics were typically
used as distinguishing features, identifying individuals by the dorsal fin had the
advantage that animals could be recognised without having to wait for the terminal dive.
Whales were photographed at the beginning, during, and at the end of the interaction with
the tour boat for individual photo-identification (Katona ef al., 1979). This procedure is
unlikely to have created any bias, as it is, in fact, standard procedure for captains to select
an animal to follow during a particular whale watch (which they sometime announce to
the passengers).

During the interaction, the distance between the boat and the whale was measured
with the use of range finder binoculars (Bushnell, Yardage pro 1000). In optimum
conditions, the range of the binoculars can measure targets up to 1 km. When conditions

are poor (bad weather; moving, small or dark targets) sensitivity decreases. Before the

study, trials were done to test the operative range of the binoculars. The best moment to
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get a fix was the preparation for the terminal dive when whales raised their tail or
conspicuously arched their back. The furthest fix obtained for a humpback whale was at
327 m.

A digital video camera (SONY, DCR-TRV16) was uSed to film the interaction.
Behavioural events, boat-whale distances and additional notés were also recorded on the
audio track of the video camera with the use of a microphone. The on-board
instrumentation was used to record boat position (GPS), speed, engine RPM and
headings. Boat parameters were noted every minute, or more often if there was an
obvious change in heading or speed. Behavioural events recorded were the same as in the
year 2000 (Table 6.1). Performing the study from the whale-watching vessel, however,
allowed for additional behavioural recording at a finer scale. In this study, for example,
the researchers could easily distinguish between regular blows and trumpet blows (when
a whale emerges and forcefully blows emitting a characteristic high pitch sound) and
between lobtailing and tail slashing (when the whale forcefully slashes the tail in a
sideway direction).

The experimental design included testing the effects on whale behaviour of violating

the Code of Conduct and of the number of infractions per interaction. Breaches to the

Code of Conduct were defined as in Chapter 4.
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6.2.3 Independent vessel-based study (2003)

A behavioural study carried out from a research vessel took place in July and August
2003. This involved delivery of VHF-TDR tags onto whales: and later use of tour boats
[

to perform approaches on the tagged animals. Short-term impacts of tagging on whale

behaviour were evaluated, as were the subsequent effects of tour boat interactions.

Tags

Two identical VHF-TDR tags were utilised in the study (codes = MST-1 and MST-
2). These were custom-built by H.A.B.L.T. Research, Victoria, BC, Canada. They
weighed approximately 400 g each and consisted of a wooden, waterproof ‘housing’
containing sensors, logger, batteries and magnetic switches. A metal attachment
connected the housing to a rubber suction cup (10 cm in diameter). Prior to deployment,
silicon grease was applied to the suction cup in order to increase adhesiveness.

The tag detachment system consisted of a magnesium cap that gradually dissolved
upon contact with salt water and broke the vacuum sealing at pre-set hours (4, 8 or 12 h;
the selection of the cap was based upon remaining daylight hours). The tags had a VHF
radio transmitter with a semi-rigid antenna (30 cm). The frequencies were set at 170.450
MHz (MST-1) and 171.450 MHz (MST-2). In order to save battery life, tags were
equipped with a salt-water switch that turned off the radio signal once tags were

completely submerged. The receiver was an R-1000 Telemetry Receiver
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‘ 1
(Communication Specialist Inc., California). A 3-element antenna (Yagi) was used to
increase the receiving range. Tags floated upon detachment and transmitted a radio signal
for retrieval. The bright red colour also allowed visual retrieval.

+

Tags recorded depth, speed, water conductivity and temptrature at 1 sec intervals. An
]

optical connection allowed for data to be downloaded from the tag logger to a computer

after retrieval. Data were downloaded and stored in MS Excel files.

Tag speed calibration

The speed sensor on the tags consisted of a flap that was depressed by water flowing
through a conveyer tube (inclinometer). The faster the speed of the water the more the
flap was depressed. Calibration was done prior to deployment at the tow tank facilities of
the Department of Engineering, Memorial University of Newfoundland. Tags were
mounted on an aluminium pole that was then attached to a carriage by clamps. Position of
the tags was such that the sensors were located in front of the carrying pole in order to
minimise the effect of the pole’s turbulence. The tags were towed for 50 m at known
velocities (0.25, 0.5, 1.0, 1.5, 2.0, 2.5, 3, 4, and 5 m/sec). During calibration, the tags
were kept at a constant depth of 30 cm below the surface. For each tag a calibration curve
was then calculated in order to convert inclination into speed values (MST-1, y = - §4.7x

+1836.5; MST-2,y =-152.27x + 1237.3).

180



Tag deployment

Tags were deployed during the months of July and August 2003. A 7-m aluminium
boat equipped with two 40-hp outboard 4-stroke engines was“'used for tagging and as an
observational platform. The boat was equipped with a custoril—made bow pulpit (1 m in
length) in order to facilitate tag deployment. When available, a Zodiac equipped with a
20-hp outboard 2-stroke engine was also used for tagging. Eight tags were deployed from
the aluminium boat and two from the Zodiac with a 5 m telescopic aluminium pool pole.

Tagging attempts were undertaken on 21 days, every day that weather, visibility (> 5
km) and sea conditions (< 3 on the Beaufort scale) allowed. Adult humpback whales not
accompanied by calves were generally chosen for tagging. Other criteria for animal
choice were: animals in pairs or in groups (seemed less wary of the vessel), animals
engaged in searching or resting behaviour (easier to approach), animals not engaged in
aerial behaviour (safety reasons), and animals with distinctive dorsal fins (easier to
recognise). When suitable individuals were located, they were followed for a period of 30
min at a minimum distance of 100 m before any tagging attempts were made in order to
collect pre-tagging behavioural data. It was also assumed that this time allowed for
habituation to the research boat. Pictures of the flukes and of the fin were taken for
individual identification. Range finders were used to determine whale distance.

After the pre-tagging period, the chosen animal was always approached parallel from
behind, by the boat starboard side in order to reduce the risk of injury for the animal (only

the port engine was used) and to avoid miscommunication between the pilot and the
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researcher performing the tagging in the presence of more animals. When whales were
within reach of the pole an attempt to position the tag close to the dorsal fin was made. In
case of a failure (i.e. tag was not deployed, tag dropped in the water or tag did not stick)
attempts were aborted if the animal displayed a strong “aversive reaction. Tagging

q
attempts were also aborted after 45 min to limit disturbance caused to a single individual.

Tagging success

Out of 32 tagging attempts, 19 individuals were actually touched, and 10 whales were
successfully tagged. This included eight adult humpback whales, one humpback calf and
one fin whale. Table 6.2 reports the details of the 2003 tagging study.

There was no initial intention to conduct a study on cow-calf pairs or on fin whales,
however field circumstances allowed easy tagging of both animals without pursuing
them. The calf was tagged while actively interacting with the stationary research vessel
(spy-hopping, rolling on its side, and logging at the surface close to the vessel). Although
interpreting the meaning of this behaviour is difficult (e.g., play, curiosity, etc.), no
visible reactions were noted after the tag was positioned and the calf continued the
interaction. The mother was tagged subsequently as she approached the research boat.

The fin whale was tagged after it surfaced next to the research vessel while the vessel
was stationary. The whale was seemingly resting right underneath the surface and it had
been unnoticed prior to tagging. The whale submerged slightly after being touched by the

tag but no other visible reaction was apparent.
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Table 6.2: Details of the 2003 whale tagging study in Witless Bay (Notes: KF =

aluminium boat; * calf; ** cow; KF*** = after bow pulpit was installed; { assumed;

1 two days later; NAHWC = North Atlantic Humpback Whale Catalogue).

’

7 «

Whale ID 1 2 3 4 5 6 8 9 10

Species Hump Hump Hump Hump Hump Fin Hump Hump Hump* Hump**

NAHWC ID #1673 | #7138

Date 18-Jul 24-Jul 27-Jul 28-Jul 30-Jul 1-Aug 2-Aug 4-Aug 7-Aug 7-Aug

Sea

conditions 2 1 1 2 1 0 1 2 0 1

Wind

direction SW Sw Sw NE S S

Weather Sunny | Cloudy | Cloudy | Foggy Sunny Sunny Sunny Rainy Cloudy Cioudy

Tag # MST-1 | MST-1 | MST-2 | MST-1 | MST-2 MST-1 MST-1 | MST-2 | MST-2 MST-1

Boat KF Zodiac | KF*** Zodiac | KF*** KF*** KF*** KF*** KF*** KF***

Lig%‘gg min | 15:852 | 16719 | 18.137 | 16.770 | 16681 | 16.165 | 16.426 | 15.720 | 22.170 | 22.013
. 47104 | 46.710 | 44.677 | 47.246 | 47.682 47.110 47.152 | 47.518 | 49.922 42.204

(47N; 52W)

:i-;%g'"g 12:25 | 9:22 14:47 | 11:58 | 12:29 11:27 11:12 | 13:29 | 12:58 14:47

Tlaa%e ment Left, Right, Left, Right, Right, Left, Left, Left, Right, Left,

pn whal below below rear of | almost | below visible below ahead Visible visible

gody ale fin fin fin on fin fin arching fin of fin Arching arching

Release

Location 15.574 | Not 18.122 | Not 16.185 21.271 16.636 | 15.992 | 21.202 21.202

min 47.096 | Known | 44.564 | Known | 47.035 43.065 46.981 | 47.399 | 42.965 42,965t

(47N; 52W)

Time of . . . . . . . . . .

release 12:36 10:10 17:19 12:50 15:06 17:39 11:20 14:43 16:52 16:3071

Total time

on whale 11 48 152 52 157 372 8 74 234 103

(min)

#ofdives | 4 16 34 - 30 15 3 15 50 -

recorded

Eig{%":'min 12.510 16.805 | 18.424

(47N: 52W) 47.973 47 516 | 45.019%

Reaction to Moder Moder Moder- No No

tagging Strong -ate -ate Low ate reaction Low Low reaction Strong

Impact No No Yes No Yes No No Yes No No

study

Six animals were successfully tagged with MST-1 and four with MST-2. An effort to

alternate the use of the two tags was made in order to reduce wear and tear. The tags’

VHF radio system proved faulty, however, and after a few deliveries the tags stopped

sending radio signals once submerged in salt water. Most likely this was due to a
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included in the study except for individual 9 (calf, estimated 6 - 7 months of age) and

individual 10 (a female).

Surface data collection

A digital video camera (SONY, DCR-TRV16) was used to film tagging attempts and
to record whale behaviour. Behaviour was also noted in a hand held computer (Palm
Pilot) equipped with data collection software (Spectator Go, Bioserve, Germany) able to
record time, behavioural event and status simultaneously. Data were then downloaded

onto a personal computer and stored in MS Excel files. Behavioural events were recorded

according to the 2002 study.

Experimental design to test the effect of whale-watching boats

In order to determine the effects of the interaction of the tour boats and of compliance
with the Code of Conduct on whale behaviour the experimental design included pre-,
during- and post-interaction phases. Forty-five minutes was the time assigned for each
phase, but uncontrollable factors such as sea state, atmospheric conditions, time of day,
whale behaviour, length of tag attachment and other unpredictable factors came into play.
Total time of behavioural observations was 21.5 h (8.1 h of pre-interaction data, 5.5 h

interaction, and 7.9 h post-interaction). Details are reported in Table 6.3.
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Table 6.3: Experimental design for 2003 humpback whale behavioural study (n = 9).

PHASE DESCRIPTION

(Ave. £ SD)

Pre-interaction This phase started immediately after a whale had been tagged; research vesseis maintained at
(54.3 + 28.5 min) least 100 m distance; whale-watching vessels in the vicinity were radioed and discouraged from

approaching the tagged animal (> 300 m); these data were us’ed as controls.

Interaction A tour boat in the vicinity was radioed and asked to perform a whale-watching interaction with the
(35.9 £ 17.6 min) whale carrying the tag; interaction started when tour boat-whale distance < 300 m; research
vessel maintained at least 100 m distance; other whale-watching vessels in the vicinity were
radioed and discouraged from approaching the tagged animal (> 300 m); these data were used
to test the effect of the tour boat approach.

Post-interaction This phase started after the tour boat had completed the interaction with the tagged animal (>
(52.8 + 22.7 min) 300 m), research vessels maintained at least 100 m distance; other whale-watching vessels in
the vicinity were radioed and discouraged from approaching the tagged animal (> 300 m); these
data were used to investigate recovery time.

Four vessels (two sister boats) from three whale-watching companies were recruited
to perform their ‘regular’ whale watch on the experimental animal (two interactions per
vessel, one vessel performed three). During each phase, research vessel manoeuvring was
always kept minimal in order to reduce noise emissions. Research vessel-whale distance
was always kept to more than 100 m, unless the whale suddenly approached the vessel
(the average distance during the study was 183 =+ 111 m); this was done to minimise the
possible confounding effect of the presence of the research vessel (in agreement with
Corkeron, 1995; and Williams et al., 2002). Compliance or violation of the code was
established according to the methods provided in Chapter 4.

Three adult humpback whales (ID #3, #5 and #8) retained the VHF tags long enough
to allow a complete recording of whale diving behaviour in the pre-, during and post-

interaction phases with whale-watching boats. An additional six humpback whales not
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carrying tags were included in this study. For these animals, the methodology was the
same except that parameters could only be calculated from their surface behaviour. Data
from the fin whale and from the humpback whale calf were not included in the impact

L'}

study.
!
For every individual whale, behavioural parameters were calculated as averages for

each phase. Due to low sampling numbers, only data collected at the surface could be

used to evaluate any effects of the Code of Conduct.

6.2.4 Data analysis

Surface behaviour

Parameters used to analyse whale surface behaviour are presented in Table 6.4

(Dolphin, 1987b; 1988; Baker and Herman, 1989).

Table 6.4: Parameters used for humpback whale surface behavioural analysis

(Dolphin, 1987b; 1988; Baker and Herman, 1989).

PARAMETER DESCRIPTION

Number of blows per surfacing Count data

Blow interval (sec) Interval data

Blow rate (n/sec) Number of blows/[(surface interval (sec) +

subsequent diving time (sec)]

Fluke-up time (time from last blow to fluke-up) (sec) Interval data
Ratio between surface time and diving time Ratio
Frequency of shallow dives (dives with no fluke up) Count data
Frequency of surface behavioural events Count data
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Surface behaviour (immediate responses)

Video footage was used to analyse whale behavioural reactions to tagging
attempts. Whale reactions were classified according to Weifirich et al. (1992a) (Table
6.5). A total of 32 attempts (different individual humpback vx;hales) were analysed. Nine
of these were successful taggings, 10 involved some tag contact with whales’ bodies, and

13 were close approaches by the boat (< 5 m), but with no tag contact.

Table 6.5: Classification of immediate humpback whale behavioural responses

(Weinrich et al., 1992a).

SCALE OF REACTION DESCRIPTION

No reaction No interruption of pre-tagging behaviour

Low Slight change in behaviour (i.e. immediate dive often with a fluke down)

Moderate More forceful change in behaviour (i.e. trumpet blows and tail slashes)

Strong Forceful reaction of the animal which may be prolonged after the tagging event (i.e.
multiple tail slashes and repeated trumpet blows)

Spatial parameters

The tag inclinometer did not prove to be a very reliable tool for measuring whale
speed, and noise levels in the speed graphs obtained were very high. These difficulties,
associated with the fact that tags were positioned in different locations on the whales’
bodies (and possibly susceptible to different turbulence; Fish, 2002) made tag speed
measurements very inaccurate and comparisons impossible. Therefore speed was only

calculated from surface data.
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To investigate if humpback whales adopted horizontal avoidance strategies to whale-
watching vessels, spatial parameters considered were (according to Williams et al.,

2002a; Jahoda et al., 2003):

- speed (m/sec) (average speed at the surface)
- 1index of linearity (ratio of the net distance between the initial and final tracking

point over the total distance travelled)

Diving profiles

To investigate if humpback whales adopted vertical avoidance strategies to whale-
watching vessels, I analysed diving profiles according to Dolphin (1987a; 1987b; 1988)
and Baird er al. (2002). Classification of dives in cetaceans can be problematic (Hooker
and Baird, 2001). In this thesis, when depth data were not available, I defined a dive as
any interval between a fluke up (or down) and the subsequent blow or any interval
between two blows that lasted more than 1.5 min (Dolphin, 1987a; 1988). I categorized
dives in which humpback whales did not show their flukes prior to submerging as
shallow dives (Carwardine, 2000). In cases in which depth data were available, I defined
a dive as an immersion deeper than 5 m. According to the results shown in Fig 6.3, I also
discriminated dives as shallow (£ 25 m) and deep (> 25 m). Due to the malfunctioning of
the speed sensor, ascent and descent rates were calculated from the diving profiles.

Parameters calculated are presented in Table 6.6
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(paired replicates) were used to investigate differences in population distributions. GLM
(Univariate and Repeated Measures) were used to investigate the contributions of
multiple independent variables on the variance of a dependent variable. Least Significant
Difference (LSD), and HSD Tukey’s post-hoc tests were usc;::d to investigate significant
differences within experimental variables following a significant ANOVA (Lomax,
2001). For non-parametric multiple comparisons, the procedure described by Siegel and
Castellan (1988; 180 p.) was used.

Spearman's coefficient rho was calculated to investigate correlations between
variables. The statistical package used for data analysis was SPSS 12.0.1 (SPSS Inc.,
1989-2004). The level of confidence assumed was 95%. Means and standard deviations
were usually used as descriptive statistics, but medians (25 — 75, percentiles) were used

for the diving data (impact of tagging), because dives showed a bimodal distribution.
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6.3 Results

6.3.1 Effects of tagging on humpback whale behaviour

Immediate behavioural response

Of the 19 events where the tag made contact with the animals’ body, two of the
whales had no reaction, four had a low reaction, eight had a moderate reaction and five
had a strong reaction. The mother displayed a strong reaction while the calf had no
visible reaction. Immediate dives were observed in all cases except responses in the ‘no
reaction’ category. Moderate reactions included tail slashing above or below the surface.
Strong reactions included slashing the tail toward the boat, repetitive trumpet blows and
changes in swimming direction. Table 6.7 presents a comparison of the results of the
present study with studies of other authors that investigated humpback whale reactions to
a similar procedure (biopsy attempts) (Weinrich et al., 1992a; Clapham and Mattila,
1993, Brown et al., 1994).

The present study found a higher percentage of strong reactions (26.4%) than all the
others (< 5.6%) [x*(9, n = 858) = 191.77, p < 0.01; standardised residual = 10.2, p <
0.01]. The analysis included a 2 x 2 cross tabulation to compare the results of the present
study with those of Weinrich et al., (1992a), which reported the second highest

percentage of strong reactions [xz(l, n=90)=7.12,p <0.01].

193



Table 6.7: Responses of humpback whales to tagging in 2003, compared with other

studies (all categories based on Weinrich et al., 1992a).

STUDY No reaction Low reaction | Moderate reaction | Strong reaction N
Weinrich Count 5 19 43 _, 4 1
et al. (1992a) Percentage 7.0% 26.8% 60.6% 5.6%
Std. residual -4.7 0.6 42 4 3.5
Clapham and Count 249 127 188 1 565
Mattila (1993) Percentage 441% 22.5% 33.22% 0.18%
Std. residual 0.1 -0.3 0.5 -2.2
Brown Count 119 48 36 0 203
etal. (1994) Percentage 58.6% 23.6% 17.8% 0%
Std. residual 3.2 0.2 -3.6 -1.5
This study Count 2 4 8 S 19
(2003) Percentage 10.5% 21.0% 42.1% 26.4%
Std. residual 2.2 -0.2 0.8 10.2
Total Count 375 198 275 10 858

Table 6.8 reports the types of reactions of humpback whales to tagging attempts

divided by tagging outcome (whale was tagged; whale was touched but tag did not attach;

tag missed the whale). Total number was 32. Tagging outcome did not influence the level

of whale reactions [x*(6, n=32)=3.27, p=0.77].

Table 6.8: Comparison of immediate humpback whale reactions in relation to

tagging outcome during the 2003 study.

OUTCOME No reaction Low reaction Moderate reaction Strong reaction | N

Tag was attached Count 1 3 3 2 9
Percentage 11% 33% 33% 23%

Tag touched but Count 1 1 5 3 10

did

'd not attach Percentage 10% 10% 50% 30%

Tag missed Count 3 4 4 2 13
Percentage 23% 31% 31% 15%

Total 5 8 12 7 32
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surface lasted for 1.4 min, during which the whale blew 5 times (no trumpet blows). At
12:33:20 the whale lingered with the tail sticking out of the water in a vertical position.
The whale dove again with a fluke up at 12:34:20. This dive lasted for 4.0 min with a
maximum depth of 60.2 m. The shape of this dive was more i:rregular with respect to the
previous two dives and presented few changes in depth.

Diving profiles were available for 6 humpback whales. Two of these whales showed a
low immediate behavioural reaction to tagging, 3 a moderate reaction and 1 a strong
reaction. In all 6 cases, whales immediately dove after the tagging event (tagging dives).
In 5 cases these initial dives were shallow. For the tagging dive, the overall median
maximum diving depth was 12.8 m (10.2 - 37.7). Median diving time was 0.9 min (0.6 —
1.4). Median descent rate was 0.72 m/sec (0.48 - 1.01), while median ascent rate was 0.58
m/sec (0.47 - 0.79). Median time at maximum depth was 0.4 min (0.3 - 0.5), which
represented 46% (33 - 55) of total diving time. Only one whale performed a deep dive
(maximum diving depth 83.6 m; diving time 2.5 min). This whale had shown a moderate
immediate reaction to tagging.

In 4 cases humpback whales followed the shallow dive with a deeper and longer dive.
For this second dive, the median maximum diving depth was 32.4 m (11.1 - 47.8), diving
time was 1.9 min (1.0 - 2.4), descent rate was 0.76 m/sec (0.37 - 1.10) and ascent rate
was 0.48 m/sec (0.23 - 1.16). Median time at maximum depth was 0.7 min (0.4 - 1.1),
which represented 44% (37 - 53) of the total diving time.

Four out of six whales also showed a deep third dive. For this dive, the median

maximum diving depth was 37.4 m (17.6 - 62.2), diving time was 2.5 min (1.4 - 3.3),
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6.3.2 Whales’ diving profiles in Witless Bay

Adult humpback whales

4

!

In total, 95 dives were included in this analysis, recorded for 6 adult humpback
whales (3 of these whales took part in the impact study, but as analysis showed no
vertical reaction to tour boats, including them in this analysis seemed legitimate). The
average number of dives per whale was 15.8 £ 13.1 (range 2 — 33, tagging dives excluded
from this analysis). Diving depth showed a bimodal distribution, with a cut off point in
the 2630 m range (Fig. 6.3). Therefore, for the scope of analysis, I discriminated

between shallow (£ 25 m; n = 53; 56%) and deep dives (> 25 m; n = 42; 44%,).

% of dives
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Fig. 6.3: Frequency distribution of adult humpback whale dives (study 2003, n = 95).
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Fig. 6.4: Correlation between the diving time and the diving depth of humpback

whales during the 2003 study (Spearman’s rho = 0.90, p < 0.01) (n = 95).

Diving profile for humpback #2
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Fig. 6.5: Example of diving profile of an adult humpback whale (Whale ID #2, 2003

study) as recorded by the VHF-TDR tag.
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Humpback whale calf

For the humpback whale calf, a total of 50 dives were recorded. Of these, 34 were
shallow (£ 25 m; 68%) and 16 were deep (> 25 m; 32%). The frequency distribution of
’

dives for this animal is shown in Figure 6.6.

% of dives
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diving depth (m)
L |

Fig. 6.6: Frequency distribution of dives of the humpback whale calf recorded

during study 2003 (n = 50).

For shallow dives, the average diving depth was 9.9 + 4.5 m and the average diving
time was 1.3 = 0.6 min. The average descent rate was 0.37 + 0.16 m/sec and the average
ascent rate was 0.33 £ 0.19. The average time at maximum depth was 0.9 = 0.4 min. The

average percentage of time spent at depth with respect to total time was 69 + 13%.
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For the deep dives, the average diving depth was 32.4 + 3.5 m and the average diving
time was 3.5 £ 0.9 min. The deepest dive was performed at 15:32 and was 40.6 m deep
(water depth 70 m). The longest dive (at 14:32) was 4.9 fnin, during which the calf
reached a depth of 31.5 m (water depth 39 m). For the deef) dives, the average descent

‘
rate was 0.49 £ 0.21 m/sec (maximum 0.85 m/sec). The average ascent rate was 0.38 £
0.21 (maximum 0.96 m/sec). The average time at maximum depth was 1.4 =+ 0.5 min. The
longest time spent at maximum depth (35.1 m) was 2.2 min. The average percentage of
time spent at depth with respect to total time was 41 + 11%. The diving profile of the

humpback whale calf is shown in Figure 6.7. This whale was active at the surface until

14:30 (rolling, spy-hopping, etc.) and then started travelling at 14:30.

Diving profile of the humpback calf
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Fig. 6.7: Diving profile of the humpback whale calf tagged during the 2003 study

(Ocean depth data incomplete due to loss of visual contact with the calf).
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Fin whale

Fifteen dives were recorded for the fin whale, of which 4 were to the ocean floor, and
one was less than 25 m (Fig 6.8). The overall average divin:g depth was 39.9 £ 143 m
and diving time was 3.9 + 0.9 min (water depth range was 37 - 87 m). The deepest dive
(15:39) reached 63 m (water depth 68 m). The longest dive (11:30) was 5.2 min, during
which the fin whale reached a depth of 48 m (water depth 70 m). The average descent
rate was 0.51 + 0.21 m/sec (maximum 1.01 m/sec). The average ascent rate was 0.35 +
0.19 (maximum 0.75m/sec). The average time at maximum depth was 1.0 + 0.5 min. The
longest time spent at maximum depth (69.6 m) was 1.8 min. The average percentage of
time spent at depth with respect to total time was 28 + 12% (maximum 55%). The
behaviour of this whale included resting below the surface (until 12:30), slow travelling

within a limited area (12:30 — 15:00), and then linear travelling after that.

Diving profile of the fin whale
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Fig. 6.8: Diving profile of the fin whale tagged during the 2003 study.
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The frequency of behaviour depended on the number of observing whale-watching
boats (Goodman and Kruskal’s tau = 0.27, p < 0.01, behaviour = dependent variable). In
particular, when the number of tour boats increased (> 1), instances of aerial behaviour
increased significantly (standardised residuals = 10.1 and 6.6, p < 0.01; Table 6.11).
Instances of aerial behaviour were also statistically higher during approaches of one boat
than during the absence of vessels (contingency table 2 x 3, no boats versus one boat,
Goodman and Kruskal’s tau = 0.15, p < 0.01, behaviour = dependent variable,

standardised residual = 3.3, p < 0.01).

Table 6.11: Frequency of humpback whale behaviour by number of whale-watching

boats performing a ‘whale watch’ during the 2000 study.

NUMBER OF BOATS Blow Fluke up Aerial N
Count 211 41 1 253
No boats Percentage 83.4% 16.21% 0.39%
Std. residual 7.5 3.0 -9.9
Count 283 59 46 388
One boat Percentage 72.9% 15.2% 11.9%
Std. residual 6.4 3.2 -8.7
Count 107 21 307 435
Two boats Percentage 24.6% 4.8% 70.6%
Std. residual -75 -35 10.1
Count 101 21 206 328
Three boats Percentage 30.8% 6.4% 62.8%
Std. residual -49 -2.1 6.6
Total Count 702 142 560 1404
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6.3.4 Effects of boat interactions and of code on humpback whale behaviour (pre,

during, post-interaction study)

6.3.4.1 Vertical avoidance “

Three adult humpback whales retained the VHF tags long enough to allow a complete
recording of whale diving behaviour during the three experimental phases (the tagging
dive was excluded from analysis). For the other six humpback whales, vertical avoidance
was investigated from parameters calculated from their surface behaviour.

For the variables ‘diving time’ and ‘ratio surface/diving time’, it was possible to test
both the effects of tour boat interaction and of compliance to the code. Descriptive
statistics and the results of ANOVA (repeated measures) for variables calculated from tag
data are reported in Table 6.12. (Data for the repeated measure analysis was submitted as

average per each individual whale per each phase).

Table 6.12: Descriptive statistics and results of the repeated measure ANOVA for
diving parameters of humpback whales recorded with the VHF-TDR tags (n = 3)

during different experimental phases of the 2003 study.

VARIABLE N EXPERIMENTAL PHASES ANOVA p value
Pre During Post
Ave + SD Ave + SD Ave + SD
Average depth (m) 3 26.0+£9.7 27.8+15.9 326 +20.2 F=0.98 0.45
Descent rate (m/sec) 3 0.61+0.21 0.50 £ 0.71 0.60 +0.24 F=1.14 0.40
Ascent rate (m/sec) 3 0.46 £ 0.11 0.43 £0.20 0.63 +0.28 F=3.41 0.13
Time at max dept (min) 3 0.8+0.2 1.0+£04 1.3+£0.8 F=1.21 0.38
Time at max depth (%) 3 456 +1.8 476 1.5 547 +57 F=7.35 0.10
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The average depth of the dives, time at maximum depth, and percentage of time at
maximum depth did not change significantly (respectively, p = 0.45, p = 0.38, and p =
0.10). Descent and ascent rates showed no significant dit}ferences during the three
experimental phases (p = 0.40 and p = 0.13). Although not statistically significant, the
frequency of shallow dives was higher before (67%) and during the interaction (64%),
than in the post-interaction period (45%) [x* (2, n = 79) = 3.85, p = 0.14].

The results of the repeated measure GLM for diving time and for the ratio
surface/diving time are reported in Tables 6.13 and 6.14. Although both of these variables
decreased during the interaction with the tour boats and then increased again when the
boats left, differences were not statistically significant (p = 0.08 and p = 0.49

respectively). Compliance to the Code of Conduct (interaction of phase*compliance with

code) did not have an effect on these two variables (p = 0.09; p = 0.48).

Table 6.13: Descriptive statistics for humpback whale diving time and ratio
surface/diving time during the experimental phases of the 2003 study and when the

Code of Conduct was followed or breached (n = 9).

VARIABLE EXPERIMENTAL PHASES
SUBJECTS Pre During Post n
Ave + SDj Ave + SD Ave + SD|
Diving time (min) ICode Followed 4.7 + 3.4 4.5+ 3.3 6.2 + 5.4 3
Code Breached 43120 3.9+18 4.1+2.0 6
Total 4.4 +2.3 41+£21 4.7 +£3.1 9
Ratio surface/diving time ICode Foilowed 1.21 £ 1.10] 0.83 + 0.49 1.02 + 0.58
ICode Breached 2.27 £ 3.12 1.55+1.78 3.47 +4.99
[Total 1.98 + 2.70 1.35 + 1.54] 2.80 £4.33
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Table 6.14: Results of the repeated measures GLM for humpback whale diving time
and ratio surface/diving time during the experimental phases of the 2003 study and

when the Code of Conduct was followed or breached (n =9).

&4

Tests of Within-Subjects Effects

DIVING TIME !

Source Type Il Sum of Squares df | Mean Square F p value
Phase 14640.47] 2] 7320.2 2.95 0.08
Phase * compliance with code 13802.96] 2 6901.48] 2.78 0.09
error (phase) 44668.44| 18 2481.58

RATIO SURFACE/DIVING TIME

Source Type Il Sum of Squares df | Mean Square F p value
Phase 489 2 2.45 0.75 0.49
Phase * compliance with code 3.62 2 1.81] 0.55 0.58
error (phase) 58.97] 18 3.27

6.3.4.2 Horizontal avoidance

The results of the analysis of horizontal responses to tour boat approaches is
presented in Tables 6.15 and 6.16.

The index of linearity was lower during the interaction with the boats than in the pre-
and post-interaction phases, and the difference approached statistical significance (p =
0.06). Compliance with the Code of Conduct did not influence path linearity (p = 0.35).
Compared to the pre-interaction phase, whales’ speed was statistically higher during
approaches of boats and in the period after the interaction (GLM, p = 0.02, LSD test, p <
0.05). Compliance with the code did not affect whale speed (p = 0.62) (data for the
repeated measure analysis was submitted as one value per individual whale per each

phase).
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Table 6.15: Descriptive statistics for humpback whale index of linearity and speed

during the experimental phases of the 2003 study and when the Code of Conduct

was followed or breached.

v

VARIABLE EXPERIMENTAL PHASES
SUBJECTS Pre ¢+ During Post n
Ave + SD Ave + SD Ave + SD
Index of linearity Code Followed 0.82 0.22 0.89 1
Code Breached 0.48 + 0.36 0.34 +0.16 0.56 = 0.33 6
Total 0.53 £0.35 0.32 +0.15 0.61 + 0.32 7
Speed (m/sec) Code Followed 0.82 £ 0.64 1.73 £ 1.65 1.49 + 0.61 2
Code Breached 0.67 £ 0.22 1.37 £ 0.67 0.86 + 0.45 6
Total 0.71 £ 0.31 1.46 + 0.86 1.02 £+ 0.53 8

Table 6.16: Results of the repeated measures GLM for humpback whale index of

linearity and speed during the experimental phases of the 2003 study and when the

Code of Conduct was followed or breached.

Tests of Within-Subjects Effects

INDEX OF LINEARITY

Source Type Il Sum of Squares df Mean Square F p value
Phase 0.40 2 0.20( 3.68 0.06
Phase * compliance with code 0.12 2 0.05{ 1.07 0.38
error (phase) 0.54| 14 0.05

SPEED

Source Type Il Sum of Squares df Mean Square F p value
Phase 1.93 2 0.96} 5.38 0.02
Phase * compliance with code 0.18 2 0.09| 0.49 0.62
error (phase) 2.15( 16 0.18

LSD multiple comparison for experimental phases: pre = during; pre = post (p < 0.05)
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6.3.4.3 Respiratory parameters and behavioural reactions

Descriptive statistics for respiratory parameters and fluke up times recorded before,

4
during, and after boat-approaches to humpback whales are ’presented in Table 6.17.
Results are also broken down according to tour boat operator compliance or violation of

the Code of Conduct (data for the repeated measure analysis was submitted as average

per each individual whale per each phase).

Table 6.17: Descriptive statistics for humpback whale respiratory parameters and
fluke up times during the experimental phases of the 2003 study and when the Code

of Conduct was followed or breached.

VARIABLE EXPERIMENTAL PHASES

SUBJECTS Pre During Post
Ave * SDi Ave + SD Ave + SD
Blow interval (sec) iCode Followed 18.5 £ 2.9 249+47 32.8+253
iICode Breached 20.0 + 6.8 20.5+9.2 22.0+9.1
Total 19.5 + 5.6 22.0+7.9 25.6 £ 15.5
Number of blows per surfacing ICode Followed 9.6 £5.7 7.0+ 1.4 10.6 £ 3.6}
Code Breached 8.9+25 8.6 +4.3 8.1+ 3.1
Total 9.1+3.5 8.1 £ 3.6 8.9+ 3.3
Blow rate (n of blows/sec) ICode Foilowed 0.019 +£ 0.001 0.019 + 0.001 0.019 £ 0.001
Code Breached 0.021 + 0.005 0.021 £ 0.004 0.026 + 0.017|
Total 0.020 + 0.007] 0.020 + 0.006| 0.024 £ 0.015
FU times (sec) iCode Followed 49+19 8.4 +25 6.0 £ 0.5
Code Breached 8.6+ 1.7 6.4+1.1 10.1 £ 3.5
Total 7.6 24 7.0+1.7 9.0 + 3.5
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Although not statistically significant, the blow interval showed an increase during the
interaction with the whale-watching boats and in the post-interaction phases (repeated
measures GLM, p = 0.11). Compliance with the code did not affect the blow interval
(repeated measures GLM, p = 0.26). The number of blows I}er surfacing, the blow rate
and the fluke up times did not change significantly (repeated measures GLM, lowest p =

0.10).
Behavioural frequencies

The results of the analysis of whale behavioural frequencies before during and after
the interactions with whale-watching boats are presented in Table 6.18. Results are
categorized by tour boat operator compliance with or violation of the Code of Conduct.

When the code was followed there were no significant changes in behavioural
frequencies during the pre-interaction, interaction and post-interaction phases [¢” (8, n =
500) = 9.55, p=0.30].

When the code was violated, however, frequencies of trumpet blows and tail slashing
increased during the interactions with the whale-watching boats [y? (8, n = 1237) = 39.68,
p < 0.01; standardised residuals respectively = 4.1, p < 0.01 and = 2.0, p < 0.05]. In the
period after the interactions, the frequencies of tail slashing and trumpet blowing both
returned to pre-interaction levels [pre- versus post-interaction comparison,; x> (4, n = 929)

=8.02, p = 0.09].
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Table 6.18: Comparison of humpback whale behavioural frequencies when the

Code of Conduct was followed (n = 3) or breached (n = 6) (TB = trumpet blows; FU

= fluke up; TS = tail slashes).

ANALYSYS OF BEHAVIOURAL FREQUENCIES (Ovérall)

!

CODE WAS FOLLOWED BEHAVIOUR
(n=3) Blow FU Aerial B TS n
PHASE Pre Count 114 14 4 4 0| 136
Percentage 83.9% 10.3% 2.9% 2.9% -
Std. residual -0.3 0.2 0.6 1.9 -0.9
During Count 88 12 1 1 0 102
Percentage 86.3% 11.7% 1.0% 1.0% -
Std. residual 0.0 0.6 -0.8 -0.2 -0.8
Post Count 229 23 6 1 3| 262
Percentage 87.4% 8.78% 2.29% 0.38% 1.15%
Std. residual 0.2 -0.5 0.1 -1.2 1.1
Total Count 431 49 11 6 3| 500
x*(8, n = 500) = 9.55, p = 0.30
CODE WAS VIOLATED BEHAVIOUR
(n = 6; # infractions 3.5+ 0.9) Blow FU Aerial B TS n
PHASE Pre Count 520 64 6 7 1] 598
Percentage 86.96% 10.7% 1.0% 1.17% 0.17%
Std. residual 1.0 -0.7 -0.8 -3.0 -0.7
During Count 234 39 8 24 3| 308
Percentage 75.9% 12.7% 2.6% 7.8% 1.0%
Std. residual -1.4 0.5 1.8 4.1 2.0
Post Count 274 42 3 12 0| 331
Percentage 82.8% 12.69% 0.91% 3.6% -
Std. residual -0.1 0.5 -0.7 0.1 -1.0
Total Count 1028 145 17 43 4| 1237

2 (8, n=1237) = 39.68, p <0.01

Considering that frequencies were pooled among different whales, a case-study

analysis was performed to control for individual variation. Three of six whales responded

to approaches of boats violating the code by increasing instances of trumpet blowing (one

also with aerial behaviour and one with tail slashing; vessels were different, Table 6.19).

Of the three remaining whales (not reported here), two performed only blows and fluke

2
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ups, and one showed aerial behaviour and trumpet blowing during the pre-interaction

phase, but differences were not statistically significant [x* (6, n = 235) = 3.87, p = 0.69].

+

&
Table 6.19: Behavioural analysis of 3 individual humpback whales that showed
[

responses to boat approaches in violation of the Code of Conduct.

ANALYSYS OF BEHAVIOURAL FREQUENCIES (individual whales)

Whale ID#3 BEHAVIOUR
(2 infractions) Blow FU Aerial B TS n
PHASE Pre Count 132 11 1 2 1] 147
Percentage 89.8% 7.48% 0.68% 1.36% 0.68%
Std. residual 1.7 -0.1 -1.9 -3.4 0.5
During Count 27 4 5 15 0 51
Percentage 53.0% 7.8% 9.8% 29.4% -
Std. residual -2.0 0.0 2.3 4.2 -0.5
Post Count 33 4 3 9 0 49
Percentage 67.3% 8.2% 6.1% 18.4% -
Std. residual -0.8 0.1 0.9 1.7 -0.4
Total Count 192 19 9 26 1] 247
Whale ID # 10 BEHAVIOUR
(4 infractions) Blow FU Aerial TB TS n
Pre Count 67 9 1 2 - 79
Percentage 84.8% 11.4% 1.3% 2.5% -
Std. residual 0.1 -0.1 0.2 -0.5 -
During Count 45 8 1 5 - 59
Percentage 76.3% 13.5% 1.7% 8.5% -
Std. residual -0.6 0.4 0.5 2.0 -
Post Count 49 6 0 0 - 55
Percentage 89.1% 10.9% - - -
Std. residual 0.5 -0.2 -0.8 -1.4 -
Total Count 161 23 2 7 -l 193
Whale ID # 14 BEHAVIOUR
(4 infractions) Blow FU Aerial B TS n
PHASE Pre Count 66 8 1 0 0 75
Percentage 88.0% 10.7% 1.3% - -
Std. residual 0.5 -0.5 -0.2 -11 -1.1
During Count 26 6 2 3 3 40
Percentage 65.0% 15.0% 5.0% 7.5% 7.5%
Std. residual -1.2 0.4 1.6 2.9 29
Post Count 57 9 0 0 0] 66
Percentage 86.4% 13.6% - - -
Std. residual 04 0.2 -1.0 -1.0 -1.0
Total Count 149 23 3 3 3] 181
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6.3.5 Effects of code and number of infractions on humpback whale behaviour

Data were collected during 32 trips on 5 different vessels in 2002 (two belonged to
the same company). In 8 trips the code was followed, in 24 i:t was breached. When the
code was breached, the number of infractions varied from 1 to 5.

Instances of behaviour recorded (n = 903) included blows (88.8%), fluke ups (7.2%),
aerial behaviour (3.0%), trumpet blows (0.67%) and tail slashes (0.33%). These
frequencies did not change according to compliance or violation of the code [y* (4, n =
903)=5.71, p=0.22).

Descriptive statistics for humpback whale behavioural parameters are presented in

Table 6.20. The results of the Mann-Whitney U-test showed that there were no statistical

differences in whale behaviour when the operators followed the code or violated it.

Table 6.20: Descriptive statistics and results of the Mann and Whitney U-test for
humpback whale behavioural parameters during the 2002 study when the Code of

Conduct was followed or breached.

BEHAVIOURAL PARAMETERS CODE U-test, p value
Followed N Breached N
Ave £+ SD Ave + SD
Blow interval (sec) 33.7+9.5 8 31.6+13.3 24 0.40
Fluke up times (sec) 58+0.7 5 64+1.2 20 0.09
Diving time (min) 28+0.7 8 32+14 24 0.40
Number of blows per surfacing 57+41 5 5120 18 0.22
Blow rate (n of blows/sec) 0.014 £ 0.002 4 | 0.015+£0.005 16 0.14
Ratio surface/diving time 216 +2.45 7 1.33+1.70 17 0.89
Index of linearity 0.67 £ 0.27 7 0.63 +£0.30 17 0.66
Speed (m/sec) 1.68 + 0.62 7 1.45+0.58 17 0.39
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The number of infractions per minute had a significant effect on the average blow
interval (p < 0.01) (Fig 6.9). When the number of infractions/min increased, the average
blow interval increased as well (Linear regression, R = 0.44, p = 0.01; cases with no
infractions were included in the regression, although their h‘igh variability reduced the

y
value of the R). Blow intervals also varied according to which vessel performed the
interaction, ranging from a minimum average of 27.3 + 8.9 sec to a maximum of 38.2 £

14.2 sec (p = 0.03). The length of the tour boat-whale interaction and the time of season

did not have any significant effects (respectively p = 0.76 and p = 0.07).

70

Average blow interval (sec)

0.00 .05 .10 .15 .20

Infractions/min

Fig. 6.9: Average blow interval of humpback whales when the number of

infractions/min increased (2002 study) (n = 32).
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6.4 Discussion

The different methodologies used during this study proviged useful information on
&

the biology and ecology of whales in Newfoundland and Labrador, and on the impact of
!

whale watching on humpback whales.

Tagging

The newly introduced technique of tagging whales to measure individual responses to
whale-watching boats proved to be revealing, even if the number of tags deployed was
low (n = 10). Low deployment-success seems to be a common factor in tagging studies
using suction cup attachments. Stone et al. (1994) successfully tagged three Hector’s
dolphins. Schneider et al. (1998) successfully tagged 10 bottlenose dolphins, but only 5
tags remained attached for any period of time. In a study on Dall’s porpoises
(Phocoenoides dalli), Hanson and Baird (1994) had only three successful taggings (out of
13 attempts), with only one remaining on long enough to get adequate data. Baird et al.
(2000) managed to recover diving data for 13 humpback whales tagged in Hawaii (out of
31 attempts). Common factors affecting the success of tag delivery include: the
difficulties in accessing animals, weather and sea conditions, problems with tag
attachment and loss of suction, electronic failures in the radio and data logger, loss of
tags at sea, and, generally, the low number of tags that can be purchased and used due to

high manufacturing costs.
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In my study the average time tags remained on humpback whales (1.2 + 0.9 h) was
lower than in other studies. In the same species, Baird et al. (2000) reported tags
remaining attached for an average duration of 4.8 h, while ‘Goodyear (1989) had tags
attached for an average of 15 h (n = 12). The shorter attachmént duration could be due to

‘

differences in tag size (Goodyear’s tags did not have a TDR), differences in the
attachment and release systems, or differences in whale behaviour. Tag detachment
following bursts of aerial behaviour was noticed in at least three cases. It is also
interesting to note that the fin whale, a species that does not frequently perform aerial
behaviour, had the longest deployment (6.2 h). Differences in skin surface and water
turbulence immediately adjacent to the skin may also be important (Fish, 2002). Fin
whales have been reported as retaining suction cup tags for up to 3 days (Giard and
Michaud, 1997).

During the study, it appeared that whales in pairs (excluding cow-calf pairs) or in
groups were easier to approach for tagging, as they seemed to be less wary of the

research vessel. Stronger reactions from single humpback whales have been noticed in

other locations as well (Bauer, 1986; Clapham and Mattila, 1993; Baird ez al., 2000).
Impact of tagging on whale behaviour
The main goal of this segment of the study was to evaluate whether suction-cup

VHF-TDR tagging had an effect on the behaviour of the study animals. Ethical scientists

have to minimise the disturbance and/or pain inflicted to animals under study (quoted in
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Brown ef al., 1994). Validation of the methodology for testing the impact of whale
watching on humpback whales carrying VHF-TDR tags was also important.

Moderate reactions to tagging attempts were most common (42.1%), a finding
consistent with Weinrich e al. (1992a), but not with the othér two studies on humpback
whales considered for comparison (Clapham and Mattila,’1993; Brown et al., 1994;
Table 6.7). These authors found the most common reaction to be no reaction.
Interestingly, the present study showed the highest occurrence of strong reactions
(26.4%). There are several possible explanations for these differences.

The likelihood of a strong response did not depend on whether or not the tag actually
touched the whales’ bodies, indicating that the main source of disturbance was likely the
boat’s close approach. The animal had to be approached at a distance of 5 m in order to
deliver the tag with the pole, while delivery with crossbows, as was performed during the
other studies, allowed for distances of 10 - 15 m. Other authors also suggest that
humpback whales may be reacting strongly to close vessel approaches, masking the
effect of being struck (Clapham and Mattila, 1993; Mate et al., 1998). Indeed, it may be
that humpback whales’ skin is rather insensitive. Researchers have reported that
humpback whales are often more disturbed by biopsy arrows hitting the water surface
than by those hitting their bodies (Dr. Jon Lien, personal communication).

Individual differences, behavioural status, and sex may all have played an important
role in influencing the response to tagging. For example, animals engaged in feeding
behaviour seem less likely to react to the strike of a biopsy dart than those engaged in

other types of behaviour (Weinrich et al., 1992a). During this study, most of the animals
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were engaged in searching behaviour, while actively feeding animals were rarely
approached. This is a possible explanation for the higher rates of disturbance found in the
current study.

In addition, females have shown lower response thresholéis than males (Brown er al.,
1994; Gauthier and Sears, 1999). Males also seem to be less sensitive in competitive
groups in the breeding ground when already in a state of arousal (Clapham and Mattila,
1993). Except in the case of the humpback cow, it was not possible to determine the sex
of the animals during this study. The cow showed a strong reaction to tagging, including
tail slashes and lobtails. The presence of her offspring in the vicinity likely contributed to
the forceful display (Mann, 2002). Tail slashes have been interpreted as a common
display following a threat (Weinrich et al., 1992a; Florez-Gonzalez et al., 1994). One
study suggested that tail slashes are a reflex response, as they have been observed in
almost all instances when a dart hit an individual (Weinrich et al., 1992a). This does not
seem to be the case for my study, however, as tail slashes from the cow and from other
adult humpbacks were repeated and directed towards the research vessel.

The analysis of diving patterns subsequent to tagging revealed that the most common
reaction of humpback whales was to perform an immediate short shallow dive that lasted
less than one minute. This is consistent with studies performed on other species (e.g.
sperm whales, Miller et al., 2004; Watwood et al., 2006). In the literature, shallow dives
in the presence of whale-watching boats are commonly interpreted as avoidance
behaviour, especially if accompanied by abrupt diving and erratic path (Baker and

Herman, 1989; Kruse, 1991; Blane and Jaakson, 1995). The occurrence of these dives did
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not seem to be correlated with the intensity of the responses at the surface, as whales that
dove shallowly had shown different immediate responses to tagging. In addition, the only
whale that performed a deep dive had shown a moderate reaction to tagging, like two

4
other whales that instead dove shallowly.

It is interesting to note that after the tagging dive, whales rapidly dove again after
resurfacing for only a short period of time. The trend in the number of blows and interval
between blows (both lower during the first surface period than in the subsequent one)
supports the impression that whales performed a shallow dive as a reaction to tagging, as
whales were compelled to come back to the surface to finish the ventilation before being
able to perform a longer and deeper dive. The third dive was most likely to be a deep
dive, indicating that whales at that point were able to resume regular deeper dives, after
having spent more time at the surface to replenish oxygen supplies. These deeper dives
also had more irregular profiles, suggesting that at this point whales were probably able
to resume foraging (Acevedo-Gutiérrez et al., 2002).

Analysis of respiration parameters was not possible, as the four adult humpback
whales that had sufficient data during the post-tagging period lacked pre-tagging data.
Comparisons, therefore, could not be conducted, but other studies have shown no long-
term effect of tagging or biopsy sampling on whale breathing patterns (Weinrich et al,
1992a; Clapham and Mattila, 1993; Brown et al., 1994; Baird et al., 2000).

In conclusion it can be said that the tagging procedures, including failed attempts,

may induce some behavioural reactions in humpback whales, but effects are probably
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only short-term. This makes it a valid methodology for testing the impact of whale

watching on humpback whales.

Diving behaviour

Adult humpback whales showed a bimodal distribution in their diving depths, with
dives in shallow waters (< 25 m) accounting for slightly more than half of all dives.
During deeper dives, the average diving depth was just over 50 m, revealing that whales
preferentially used lower portions of the water column (water depth average 63 + 17 m,
range 35 — 88 m), and dove to the ocean bottom on one fifth of the deep dives. Diving
time, and descent and ascent rates were positively correlated with diving depth.

These findings are in general agreement with other studies of humpback diving
behaviour, although some differences are present. Dolphin (1987a; 1987b), for example,
did not find a bimodal distribution in the feeding grounds of Alaska (66% of dives were
in the first 20 meters of water, 10% in the 21 - 40 m range, 9.0% in the 41 — 60 m range
and 15% were deeper than 60 m). The deepest dive was to 148 m (water depth averaged
here 369 + 488 m). In the Hawaiian breeding grounds about 40% of a whale’s time is
spent in the top 10 m of the water column and about 95% of the time is spent in the top
100 m (Baird, 2000). In Hawaii (where waters depth ranged from 40 to 296 m in depth),
the maximum diving depth registered was 176 m (Baird, 2000). The maximum diving

depth ever reported for a humpback whale was 240 m (Hamilton et al., 1997). This
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occurred near Bermuda, where the whale was most likely feeding in the deep scattering
layer.

Humpback whales in Witless Bay showed a less pronounced use of shallow waters
than in other feeding grounds, and also spent a considerable ar:nount of time in the 41— 60
m range, and in association with the sea bottom. Differences in prey type and distribution
may be involved, as these have been shown to influence foraging behaviour of humpback
whales (Bredin, 1985, Dolphin, 1987b). Information on prey depth distribution was not
collected during the 2003 study, but studies in the same area have shown that while
capelin schoolsrpreferentially dwell between the surface and the 5° C isotherm (< 20 — 30
m, Methven and Piatt, 1991), they may also be found deeper (< 70 m, Piatt e al., 1989)
and near the sea floor (Dr. David Schneider and Dr. John Piatt, personal
communications). Although whales could not be directly observed, it is possible that
bottom feeding was occurring, as in other locations humpback whales have been
observed preying on bottom-dwelling fish (e.g., sandlance; Hain et al., 1995; Clapham et
al., 1995). Humpback whales could be using the sea floor to corral schooling fish, as
similar strategies for humpback whales have been observed when feeding close to the
surface (Hain et al., 1982) and next to the cliffs (Corbelli and Lien, 2003).

Overall, whales in Witless Bay recorded shorter diving times, and slower ascent and
descent rates than those reported for other feeding grounds, indicating that dives were
most likely limited by the depth of the ocean floor (< 90 m) (Dolphin, 1987a, 1987b).
The longest dive was 75% shorter than that reported for the Alaskan feeding grounds

(21.1 min) (Dolphin, 1987a, 1987b). The fastest descent and ascent rates were
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respectively 27% and 36% slower than those reported for humpback whales in Alaska
(respectively 2.3 and 2.5 m/sec) (Dolphin, 1987a, 1987b).

The maximum time spent at depth was 32% shorter than the 6.0 min reported by

Dolphin (1987a, 1987b), which he also considered the maximum length of time that

‘

humpback whales spend at depth regardless of further increases in dive length. It is
interesting to notice that animals have been shown to forage more efficiently (in terms of
time and energy consumed) in water < 60 m deep and with diving times between 4 - 6
min (Dolphin 1987a, 1987b). This allows them to remain in their aerobic range:
utilization of oxygen supplies dramatically increases in deeper waters, and dives deeper
than 100 m require 5 times the expenditure than dives in the first 20 m of the water
column (Dolphin 1987a, 1987b). Humpback whales in Witless Bay, therefore, seem to be
able to forage efficiently on shallow water prey (< 60 m). Other baleen whales are also
known to be shallow divers (Brodie et al., 1978, Mate et al., 1992; Lowrly, 1993).

Prior to the current study, I found no records of tags deployed on humpback whale
calves. Along with this calf tagging, a tag was delivered to its mother; the mother’s tag,
unfortunately, was never retrieved and results are based on data collected at surface. Data
indicated that the calf dove, on average, less deeply than adult whales in the same area
(37% less for deep dives). The deepest dive was 44% shallower than that recorded for
adults. For deep dives, descent and ascent rates were also slower than those of adult
whales (- 45% and - 55%). The longest time at depth was 41% shorter than that of adult
whales. The average diving time and the longest dive, however, did not show major

differences (respectively + 9.3% and — 5.8%).

224



The mother’s average diving time while accompanying the calf was 4.1 + 1.9 min and
the longest dive was of 7.2 min. The diving depth is not available, but studies have shown
that this parameter is usually correlated with the length of the dive (Dolphin 1987a,
1987b; Kramer, 1988; this study). Considering the fact that tfle two whales dove together

‘

in 63% of the cases and that the diving times of the mother were comparatively longer,
the calf likely did not take part in the deeper dives, but instead, remained in shallower
portions of the water column. This may have been due to aerobic limitations (Dolphin,
1987a, 1987b; Mann, 2002). The two whales probably dove together in order to maintain
pair cohesion in the first portions of the dives and to reduce the vertical distance between
them during the deeper phase of the mother’s dives. Stable mother-calf associations have
been reported as common for Newfoundland and Labrador, and are due largely to the fact
that first-year calves are still nursing (Whitehead, 1983). Additional functions could
include predator avoidance behaviour in waters where attacks by killer whales have been
reported (Whitehead and Glass, 1985), and reducing energy expenditure for locomotion,
with the calf taking advantage of the mothers’ water displacement (Brodie, 1977).

The dive analysis of the fin whale in Witless Bay showed that this whale dove more
shallowly than what has been reported elsewhere. The deepest dive (almost 70 m) is
considered low for these whales, capable of diving to 500 m (Harrison and Kooyman,
1971; Panigada et al., 1999). In addition, the maximum diving time was much shorter
than that of whales living in deeper waters (- 80%) (Panigada et al., 1999). Its diving

behaviour was obviously limited by the shallow waters of the Witless Bay area. The

average diving time was similar to that of non-foraging whales in the Pacific (Acevedo-
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Gutiérrez et al., 2002) and to Mediterranean fin whales (Jahoda er al., 2003). Fin whales
have been reported feeding in Witless Bay (Piatt e al., 1989; Piatt and Methven, 1992).
However, a lack of feeding lunges observed at the surface and at depth indicate that this
fin whale most likely was not feeding during the period of observation (Acevedo-

’

Gutiérrez et al., 2002).

Impact of whale-watching boats on humpback whale behaviour

In comparison to previous studies (as reviewed by Bejder and Samuels, 2003), the
three different methods used to record humpback whale behaviour in the present research
allowed for a broader view of the possible impacts of whale watching.

The present study found that the main effects of tour boat interaction on humpback
whale behaviour included increases in blow intervals (2000 and 2002), increases in
trumpet blowing (2003), increases in instances of aerial behaviour (2000) and tail slashes
(2003), and adoption of horizontal avoidance responses (2003). Compliance with the

Code of Conduct had only limited effects.

Respiratory parameters

During this study, changes in blow intervals were found in response to an increasing

number of whale-watching vessels approaching whales (> 1), when the number of

infractions increased, and in response to approaches by specific vessels. Other respiratory
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parameters considered for analysis did not change. Compliance to the Code of Conduct
did not influence respiratory parameters.

Humpback whale respiratory parameters have been shown to change in response to
whale-watching vessel approaches in other studies (Peterson,: 2001; Stone et. al., 1992).
A decrease in blow interval is interpreted as a sign of disturbance as animals may be
trying to reduce time at the surface (i.e. vertical response) (Tinney, 1988; Baker and
Herman, 1989; HWRT, 1991; GBRMPA, 2000). However, I found an increase in the
interval between blows. Longer blow intervals are usually observed when humpback
whales are travelling and moving faster (Whitehead er al., 1979; 1982; Bredin, 1985;
Dolphin, 1987b).

When the operators did not follow the Code of Conduct, some whales reacted by
producing a significantly higher proportion of trumpet blows during the interaction as
compared to the pre- and post-interaction phases, but when boats followed the code this
frequency did not change significantly. Trumpet blows are forceful wheezing exhalations
that have been reported in humpback whales as responses to: attacks from killer whales
(Florez-Gonzalez et al., 1994), biopsy sampling or tagging (Gauthier and Sears, 1999;
this study), and dolphins swimming in close proximity to whales’ eyes during bow-riding
(Wiirsig, 2002). Humpback whales also perform trumpet blows when caught in fishing
gear and during procedures to disentangle them (personal observation). The increase in

the number of trumpet blows during the interaction with the code-violating tour boats

suggests that whales perceive these interactions as more annoying or threatening.
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Aerial behaviour

The frequency of aerial behaviour significantly increased when humpbacks were

approached by a whale-watching boat and further increased ciuring the presence bf two or
‘

more vessels. Aerial behaviour included breaching, lobtailing, flippering and spy-

hopping. An increase in tail slashing was also found when the code was breached

(although differences were driven by one animal).

It must be noted that when observations were performed from the cliff (2000), a slight
bias towards recording the more conspicuous behaviour could have been introduced
(Bejder and Samuels, 2003). From land, it was difficult to discern the cause-effect
relationship, especially in cases where the number of tour boats around active animals
increased. Indeed, operators are known to approach acrobatic animals in order to provide
a more exciting experience for the passengers. For this reason, a directional measure of
association was used to analyse the data. During the pre-, during, post-interaction study
(2003), I was able to follow individual whales from a closer distance and for a longer
period of time, allowing for a more accurate recording of behaviour.

While the exact function of aerial behaviour in cetaceans is still debated, breaching
has been interpreted to signify extreme annoyance, general arousal and power display
(Prior, 1986). Instances of aerial behaviour can happen in response to biopsy sampling or
tagging (Dr. Jon Lien, personal communication; Gauthier and Sears, 1999, this study).

Other functions attributed to aerial behaviour include vision above water, stretching,

breathing during storms, maintaining social cohesion, escaping predators, and acoustic

228



communication, especially during rough weather (Payne and McVay, 1971; Prior, 1986).
Breaching is commonly interpreted as a form of play when performed by young animals
(Whitehead, 1985). Whatever the function, breaching is a higp energy-consuming activity
for whales and animals may become fatigued and progressi‘vely decrease the portion of
body lifted out of the water during prolonged bouts of this ac':ivity (Whitehead, 2002).

The function of lobtailing is still subject to speculation but is most commonly
considered to have communication and social functions or, as an alternate hypothesis, to
play a role in foraging (Jaquet, 2002). Tail slashing is a common whale defence
mechanism and has been witnessed during encounters with killer whales as a way to fend
off attackers (Florez-Gonzalez ef al., 1994, Mann, 2002).

Several studies have found changes in aerial behaviour with vessel presence in
Alaska, Hawaii and Australia (Baker, 1988; Baker and Herman, 1989; Corkeron, 1995;
Green et al., 1999). Humpback whales in Witless Bay seemed to respond to the presence
of whale-watching boats in a similar manner. These whales also presented higher
frequencies of aerial behaviour when the number of boats increased (> 1), indicating that
this situation may represent a bigger disturbance to them. This scenario may carry some
additional costs for animals, directing energy to performing increased aerial behaviour. In
these circumstances animals may also miss important foraging opportunities.

It is difficult to discern if whales are performing aerial behaviour as a response to a
noisier environment in an effort to maintain social communication or because they

perceive the approaching boats as a physical threat and use this behaviour as a power

display (Corkeron, 1995). In support of the first hypothesis, studies have found that
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.
whales are very sensitive to their acoustic environment and respond differently to whale-
watching boats with different engine types and different hull characteristics (Au and
Green, 2000; Erbe, 2002). Individual characteristics and previous experiences may also
influence how animals respond to vessel sounds. In other s;ituations, humpback whales
exposed to the same sound stimuli have responded diff!erently by ceasing to sing,
increasing the duration of songs, or by not giving any apparent response (Miller et al.,
2000).

Conversely, studies have shown that the sounds produced by whales’ aerial behaviour
are not very loud underwater, thereby making their contribution to underwater
communication fairly minimal (Wiirsig et al., 1989). Furthermore, the shallow depth of
Witless Bay may further decrease the efficacy of this behaviour as a form of
communication, as shallow coastal water environments are notably noisier than deeper
and open ocean waters (Urick, 1983). If communication is not the main purpose, aerial
behaviour may instead serve as a display of power. Testing the acoustic environment of

Witless Bay would provide useful information in understanding the function of the aerial

response to the whale-watching vessels in this area.

Spatial avoidance

Humpbacks responded to approaches of whale-watching boats by swimming faster

and, possibly, having a more erratic path. After tour boat departures, speed remained
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significantly higher. The Code of Conduct did not modify the animals’ spatial responses
to the approaches of whale-watching vessels.
Cetaceans live in a three-dimensional environment and have been observed avoiding

whale-watching boats by actively increasing horizontal distance (Edds and Macfarlane,
!

1987; Kruse, 1991; Constantine, 1995; Blane and Jaakson, 1995; Nowacek et al., 2001,
Rivarola et al., 2001; Williams et al., 2002a; 2002b; Jahoda et al., 2003) and/or vertical
distance from vessels (Baker and Herman 1989; Blane and Jaakson, 1995; Janik and
Thompson 1996; Nowacek et al.,, 2001). Vertical avoidance is usually signaled by an
increase in dive duration and a decrease in blow intervals and swim speed, while
horizontal avoidance happens with a decrease in dive duration and an increase in blow
intervals and swim speed (Baker and Herman, 1989). Both these responses are simple
and effective ways to cope with negative stimuli (GBRMPA, 2000). However, some cost
for the animal may be involved in terms of more energy consumed (Dolphin, 1987a;
1987b; Williams et al., 2002a), with vertical avoidance considered to be the more
demanding of the two (Lusseau, 2003a; 2003b).

In the present study, results indicate the adoption of a horizontal avoidance response
to vessels, as whales increased speed at the surface (+ 67%). This interpretation is also
corroborated by the trend in path linearity (- 39%). Similar horizontal avoidance
strategies for other cetacean species have been reported (Williams ef al., 2002a; 2002b).

Humpback whales did not show a vertical response to whale-watching boats in
Witless Bay. This may be because not an effective strategy in these shallow waters,

although, it is not ruled out that other factors may be at play, including individual
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‘,
differences, higher threshold levels, or the fact that a vertical response may not be part of
the behavioural repertoire of this population of whales. Another study has shown that this

kind of avoidance strategy likely carries a high metabolic cost, and that cetaceans switch

to vertical avoidance only as a last resort (Lusseau, 2003b). *

In the present study, there was also no increase in shallo'w dives as a response to the
approaches of the whale-watching boats, which is commonly reported in the literature
(Baker and Herman, 1989; Kruse, 1991; Blane and Jaakson, 1995). An increase in
shallow dives was, however, observed during the tagging study and, therefore, this kind
of behaviour may be more correlated with a startle response. Similar startle responses
have been found in terrestrial species (e.g. Artiodactyla) subject to stalking by stealthy
predators or in response to human disturbance (Schultz and Bailey, 1978; MacArthur et
al., 1982; Webster, 1997). The lack of shallow dives in response to the approaches of the

whale-watching boats may be explained by the fact that humpback whales can hear these

boats approaching from a distance.

Effect of compliance with the Code of Conduct

Whether or not whale-watching vessels complied with the Code of Conduct had little
effect on humpback whale behaviour. Violations of the code were associated with
increased trumpet blowing and probably tail slashing as responses to vessel approaches.

Compliance or violation of the code, however, did not change the horizontal response, a
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response apparently more linked to the simple presence of boats than to operator
behaviour.

Although there may be limited effects of compliance versus breaching the code when
the number of infractions was low, when the number of infractions increased (and/or the

‘

number of boats), an increase in blow interval was detected. This may suggest that when
interactions became more intrusive, whales were possibly shifting from narrow-ranging
activities (like feeding) to wide-ranging activities (like travelling). A shift from tortuous
routes to more linear paths has been observed in fin whales when closely approached by a
zodiac (Jahoda et al., 2003), and also in killer whales, that switched avoidance
mechanisms when boats became too numerous (William et al., 2002a; 2002b). The same
authors compared this behaviour with typical predation avoidance behaviour, where an
irregular path may be a useful avoidance tactic with a single predator (i.e. boat) but
ineffective with more than one (Howland, 1974).

Boat number, boat manoeuvring, and failure to comply with whale-watching
regulations have been shown to affect whale behaviour in other locations. Resting
behavior of bottlenose dolphins decreased as the number of tour boats increased
(Constantine et al., 2004). Short-finned pilot whales responded to increasing numbers of
whale-watching vessels by actively avoiding them; when three or more vessels were
present the whales showed the strongest reactions (Glen and Butler, 2003). The intensity
of responses by beluga whales to vessels increased as the number of boats increased
(Blane and Jaakson, 1995). Southern right whales generally moved away from boats that

circled them or approached them head on (Campagna et al., 1995; Richardson et al.,
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1995; Groch et al., 2003). In Ecuador, humpback whale responses to tour boats increased
when boats violated local guidelines (e.g. getting too close, performing high-speed or
wrong-side approaches, and/or overtaking the group; Felix, 2001).

In 2002, differences in humpback whale blow intervals we::re also found in response to
different vessels. These results suggest that some vessels may be inherently more
disturbing to whales regardless of skipper behaviour. Four of the five vessels were quite
similar structurally, while one was notably different. A likely explanation is that whales
reacted differently to boats’ underwater sounds, as this as been found in other locations
where whale watching occurs (Au and Green, 2000; McCauley and Cato, 2001). Boats, in
fact, are known to vary in regards to underwater sound signatures due to hull size and
type, engine size and type, size and condition of propellers, cavitation noises, etc.;
McCauley and Cato, 2001). Underwater sound levels, however, were not measured
during this study and reaction to visual stimuli is also possible (Watkins, 1986).

Humpback whales in Newfoundland and Labrador could be using a two-step
horizontal avoidance. The first step happens in cases of low disturbance (i.e. one boat
approach following the code). In these instances, whales respond with increased speed
and possibly a more tortuous path. A circuitous escape-route could signify less distance
travelled, therefore allowing whales to remain in the same area. This could be particularly
important for whales that are engaged in important feeding activities in restricted areas
where concentration of fish above a certain threshold makes it energetically convenient to

feed (Piatt and Methven, 1989). The lack of change in respiratory parameters during this

low level of disturbance is probably due to the fact that these parameters are closely
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linked to the behavioural statuses in which whales are engaged (Whitehead et al., 1979,
Bredin, 1985; Watkins, 1986; Dolphin, 1987b; Richardson and Wiirsig, 1997). This also
indicates that the metabolic rate, which in cetaceans is usually linked to the blow interval
(Sumich, 1983; Kriete, 1995), did not change, although SOI:;’IC energy would need to be
redirected from foraging to the horizontal avoidance strategies. When a single operator
breached the code, the increase in trumpet blowing and tail slashing indicated that these
interactions were more disturbing to some animals.

The second step occurs when disturbance further increases with the presence of more
than two boats or a higher number of infractions. In these cases whales may abandon
short-range avoidance mechanisms and start travelling. Due to methodological
limitations, individuals could not be followed long enough to confirm this impression,
however similar responses have been found for other species in other locations (Williams
et al., 2002a; Jahoda et al., 2003; Lusseau, 2005). In these instances, the fact that boat
traffic can force animals to swim away from food may carry consequences for animal
fitness.

Overall, a threshold level for boat disturbance on humpback whales in Witless Bay
could exist. This threshold level is hard to quantify, dependent as it may be on individual
whales and their previous experiences with whale-watching boats, and with other factors
such as prey concentration and previous foraging opportunities.

From the results of the studies on the impact of tagging and of tour boats on
humpback whale behaviour, a tentative scale effect of these activities may be

extrapolated (ordinal values). This is presented in Table 6.23.
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Table 6.23: Effects of tagging and of whale watching on humpback whale behaviour

along with hypothesised cost for the animal.

IMPACT SCALE | EFFECT COST FOR THE ANIMAL

No boats 0 - s -

Tagging 1 Short-term immediate« Animals resume normal
evasive reactions , behaviour almost immediately

Approach by a single whale-watching 2 Horizontal avoidance: Probable redirection of energy

vessel following the Code of Conduct increase in speed, (more from foraging to swimming
circuitous path?) faster

Approach by a single whale-watching 3 Increases in trumpet Increase in disturbance,

vessel violating the Code of Conduct blowing (and tail- (energy redirected for the
slashing?) surface response?)

Approach by a single whale watching 4 Increases in aerial Energy redirected for the

vessel committing a high number of behaviour; changes in surface response, travelling,

infractions or by a higher number of boats breathing rates and and possible missed foraging
possible travelling opportunities

Limitations

It should be noted that this study was not intended to be longitudinal; different aspects
of the code were investigated in different years, making multiyear comparisons difficult.
Some behavioural differences were found during the three years (e.g. the higher
frequency of aerial behaviour in 2000). A tempting explanation could be that bringing in
the code in 2001 diminished tour boat disturbance on the whales. This hypothesis,
however, cannot be corroborated because exact distances between boats and whales were
not measured in 2000. Generally, differences found between years are likely due to the
varied methodologies applied, whale individual variability (e.g. age, sex, reproductive

status, previous experiences with whale-watching vessels, etc.), prey availability and
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distribution, whale return rates, and other unknown variables that could have changed

across years.

Summary of Results

Tagging:

1) Tagging is a feasible procedure for use in evaluating the effect of whale watching
on humpback whales (although the low delivery success may limit its potential).

2) Tagging procedures, including failed attempts, may induce some behavioural
reactions from humpback whales, but effects are short-term.

3) The most common reaction to tagging was to take short shallow dives.

Whale diving behaviour:

1) Adult humpback whales showed bimodal diving profiles, with slight differences
from other feeding grounds; the shallow waters in the Witless Bay area likely
restrict diving performance.

2) The humpback whale calf showed relatively limited diving capabilities, perhaps
due to its restricted aerobic capacity.

3) Cow-calf diving behaviour was typical of mother-infant whale behaviour.
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4) Fin whale diving behaviour was typical of non-foraging animals; again, the
shallow waters likely limited diving performance.

’

Impact of whale-watching boats on humpback whale behaviour:
!

1) Whales in Witless Bay reacted to the approaches of tour boats with aerial
behaviour (2000).

2) Humpback whales responded to approaches of vessels by adopting a horizontal
avoidance strategy. This included increased swimming speed and indications of a
more tortuous path (2003).

3) No vertical avoidance was noticeable, including no performance of a higher
number of shallow dives during boat approaches.

4) The exact costs of tour boat interactions with whales are unknown, but the
redirection of energy to increased swimming speed is likely to carry some costs

for the animals.
Effects of complidnce with the Code of Conduct in reducing boat impact
1) Violations of the code were associated with a higher occurrence of trumpet blows,

and possibly of tail slashes; complying with the code, therefore, could diminish

disturbance for some whales.
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2)

3)

4)

Compliance with the code did not influence the occurrence of horizontal
responses.
An increased blow interval as a response to the presence of two or three vessels

’

and to a higher rate of infractions may suggest the €xistence of a threshold level
!

for boat disturbance, after which whales may start travelling.

By complying with the code, operators may limit the energetic costs of missed

foraging opportunities for animals travelling away from the food source — a

possible response indicated when interactions became more intrusive.

239



Chapter 7 - Conclusions

Whale watching is often promoted as an eco-tourist activity. Despite this claim, there

+

are no studies demonstrating that whale watching simultanebusly meets all of the criteria
generally agreed upon as constituting ‘eco-tourism’: namely’, focus on a flagship species,
sustainability, educational benefit, and proper management. To the contrary, previous
studies have indicated, and the present study does little to allay the suspicion, that whale
watching can have a negative impact on cetaceans, tends to have limited educational
benefits, and tends to be poorly managed.

In 2001, responding to concerns about possible impacts of whale watching on
cetaceans and as a precautionary measure, a voluntary Code of Conduct for commercial
whale watching was developed in Newfoundland and Labrador. In agreement with
studies on management of whale watching and other eco-tourist activities, the code was
based on adaptive management strategies. This implies a commitment to monitoring and
to systematic review of its relevance as a practical method for ensuring a secure habitat
for wildlife.

The main objectives of this study were to determine if commercial whale watching in
Newfoundland and Labrador could be properly managed with a voluntary Code of
Conduct and if it could be designated as an eco-tourist activity. In order to accomplish
this, the following steps were taken: 1) information on the extent and development of this
activity in Newfoundland and Labrador was gathered; 2) operators were engaged in the

study; 3) compliance with code rules was investigated; 4) the educational value of whale
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watching was assessed; 5) methods to increase the educational value of whale watching
trips were devised and evaluated; 6) the feasibility of a passenger-enforced Code of
Conduct was evaluated; 7) methodologies to assess the impact of whale-watching vessels
on cetaceans were devised and applied; 8) the impact (:)f tour boat interaction on
humpback whales was measured; and 9) the effect of the voluntary Code of Conduct in

reducing potential impact of whale-watching boats on cetaceans was tested.
Code of Conduct

After the completion of the first whale-watching season with the code, operators
declared that it was easy to follow the rules. Most of them considered it good for their
business because it made the industry look more professional. Operators reported that
passengers were informed about the code. Only one operator reported some minor
complaints from passengers of a diminished experience because the code was in place.
None of the operators filed reports of non-compliance to ATANL.

The skippers’ claim that the code was more challenging to respect in difficult sea or
weather conditions was disproved by the results of this study showing that even in such
circumstances, or with faster whales, some skippers were able to comply with the rules.
The number of infractions was, in fact, largely attributable to which skipper was in
charge. Differences among vessels were found in the length of the interaction with the
whales and in the number of course change/min, both of which contributed to a higher

number of infractions per trip. ‘Non-compliant’ skippers tended to control the boat-whale
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interactions, performed a high number of catch-up manoeuvres, and went too close to the

whales. Overall, the code was breached on three-fourths of the trips. Tour boat operators

in the Witless Bay area used a method of approaching whales that is not compatible with

the actual Code of Conduct, given that this method involvéd actively manoeuvring the
p

boats to enter the 100 m exclusion zone.

It is important to highlight that compliance to the rules of the Code of Conduct did
not affect passenger satisfaction. Whale watching in Witless Bay was, overall, a very
satisfactory experience for passengers, regardless of the distance from the whales. The
findings suggest that whale watchers are concerned about the well being of the animals,
favour operations that subscribe to a code, and consider whale watching to be a potential
learning experience. From these results, it is clear that violating the rules of the Code of

Conduct does not benefit operators.
Educational value

The educational value of whale watching in Newfoundland and Labrador proved to
be low and there was no increase in environmental awareness in the passengers
subsequent to their trip. These results seem to be linked more to an unsatisfactory
interpretation program by operators (or the informal setting) than to other factors such as
lack of tourist interest and receptivity. In fact, when a structured educational program was
put into place, it proved to be effective in providing information on whale biology. The

educational video developed for this study was an effective tool, with effects similar to
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those of exposing passengers to an educational talk. There was no difficulty in gathering
passengers to participate in the educational deliveries while they were waiting to board,
demonstrating their receptivity to such initiatives.

The advertising material produced by the tour boat o})erators was another issue

p
identified in this study. Brochures and websites were designed without incorporating the
principles of the code, and misleading pictures and statements were common. In only one
case was the voluntary Code of Conduct mentioned, but the 100 m rule was not specified.
At least one-third of boat passengers had been exposed to advertising material before

their trip. Overall, expectations of whale watchers were inconsistent with code guidelines,

as almost three-quarters of passengers anticipated being within 100 m of the whales.

Passenger enforcement of the code

Although most whale watchers were generally aware of the Code of Conduct after the
trip, passengers do not seem capable of serving as effective enforcers. Passengers showed
poor knowledge of the specific rules of the code, and even when they did know the rules
they failed to recognise operator infractions. Whale watchers demonstrated an apparent
bias towards a benign view of tour boat operator behaviour, as code-breaching vessel
manoeuvres around whales were disregarded or misinterpreted. The very fact that the
company had signed onto the code perhaps influenced passengers’ judgement, such that

they believed no infraction could have taken place.
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Tagging

The tagging procedure, never before used in a whale-watching impact assessment,
proved to be applicable for evaluating the effect of tour :boats (no vertical reaction
noticed), although the number of tags delivered was low. This procedure induced some
short-term behavioural reactions in humpbacks. The tagging also provided information
regarding the general diving behaviour of whales in Witless Bay. Adult humpback
whales showed a bimodal distribution in their diving depths, with dives in shallow waters
(£ 25 m) being more common. During deeper dives, whales preferentially used lower
portions of the water column and also dove to the sea bottom. The most common depth
range was between 40 and 60 m (water depth average 63 =+ 17 m), allowing animals to
forage efficiently, well within their aerobic limits.

There was no prior intention to tag humpback whale calves, due largely to their
susceptibility to disturbance and their known differences in behaviour from adults, which
would thereby provide limited value for comparison. To my knowledge, there were no
previous diving data collected for these animals in the feeding grounds. Field
circumstances allowed tagging to occur without inducing any noticeable reaction in the
animal, but the effect of whale-watching boats on this whale was not evaluated. The
simultaneous recording of the cow and calf diving behaviour showed that these animals
usually remained close together, although the calf probably did not follow the mother in
the deepest parts of the dives. This is most likely due to its restricted aerobic capacity,

also indicating that these animals would have limited vertical responses to disturbances.
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The tagging of the fin whale was also an unplanned event as these whales are only
occasional targets of whale watching in Witless Bay. However field circumstances again
made this procedure possible without a noticeable disturbance to the whale.
Unfortunately there was no occasion to tag other specignens, making a statistical
comparison with other individuals and the testing of whale-watching impact on this
species impossible. Nevertheless, data retrieved were useful to determine the applicability

of this procedure for fin whales and to gather information on their diving behaviour in

Witless Bay.

Methodologies for studying the effect of whale-watching boats on humpback whale

behaviour.

My study included three different methodologies for testing the impact of whale-
watching boats on humpback whales. These entailed observing whale behaviour from
land, from the tour boats and from an independent research vessel. These three
approaches were applied in three different years. Different experimental questions were
also asked every year. While this allowed for a comprehensive study of the behavioural
reactions of humpback whales to tour boats, inter-annual comparisons were hindered.
The impact study could therefore better be defined as a ‘range-finding study’, (i.e. one
that provides general insights on the range of responses that can be measured). Applying
these three methodologies simultaneously would have provided a better test, however,

this could not be accomplished for logistical reasons.
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The 2000 land-based study considered the effects of the presence/absence of boats
and approaches by multiple boats. Compared to the other years, this study provided larger
samples (92 focal follows), but the distance of the observational point from the boat-
whale interactions (0.5 - 3 km range) was a limiting factot. This did not allow for the
recording of more detailed behaviour (e.g. trumpet blow;) and it made focal-animal
sampling more difficult. Focal-animal sampling was chosen, as it was considered to
provide the best behavioural data for studies of impact assessment (Bejder and Samuels,
2003). Other possible behavioural sampling methods (e.g., group follows with scan,
predominant activity, or one-zero sampling) have their own drawbacks, including higher
likelihood of over-reporting conspicuous behaviour and the need to consider split/re-
joining rates.

The 2002 tour boat-based study focussed on the effects of compliance with the code
and the effects of varied numbers of code infractions. This methodology provided easy
access and closer proximity to the whales, allowing for more precise collection of
behavioural data and recording of boat-whale distances. The fact that whales could not be
studied after boat departure was, however, a serious limitation. For this study (and for
2000), in fact, increases in blow intervals during more intrusive approaches may have
indicated changes from short- to long-range avoidance mechanisms, but individuals could
not be followed long enough to confirm this impression.

The 2003 research vessel-based study focussed on whale behaviour before, during,
and after the interactions with tour boats. This methodology seemed particularly

promising in testing the effects of whale watching, although sample sizes ended up being
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quite small due to the difficulties in delivering tags. For this reason, no finer scale than
compliance vs non-compliance to the code could be included in the analysis. Generally,
studies on the impact of whale watching have been performed through opportunistic
observation (and therefore with little or no manipulation' of independent variables) or
through experimental approaches (where researchers contro'l the terms of the interactions,
limiting applicability to ‘real world’ scenarios). The methodology used in 2003 was
innovative and effectively brought ‘the laboratory into the field’, along the same lines as
the ‘meso-cosmos’ techniques in ecotoxicology utilised in environmental impact analysis
(Bacci, 1993). In this study, variables could be manipulated but at the same time the
effects of ‘real-life’ whale-watching activities could be monitored. Tour boat approaches
were arranged and ‘unwanted’ approaches by other tour boats were controlled during the
pre- and post-interaction phases. By using the same experimental animal as control,
treatment and post-treatment subject, the problem of inter-individual variability could be
controlled. As shown by the case studies, responses of individual whales were indeed
very different. Carrying out a trial consecutively and calculating behavioural parameters
as averages for each phase allowed external effects (e.g., of location, time of day, prey
distributions and other unknown variables) to be controlled as well.

One limitation of this study is the possible confounding effects of the presence of the
research vessel. As such, this study could be better defined as: “testing the additional
effects of whale-watching vessels on the behaviour of humpback whales when already
followed by a research vessel” (as it is also defined in the literature, e.g. Corkeron, 1995;

Jahoda et al., 2003). An effort to maintain the effect of the research vessel as a ‘constant’

247



during the three phases of the 2003 study was undertaken (reduced noise, slow speed,
distance from the whales > 100 m). Performing a simultaneous study from the land could
have teased potential effects of the research vessel apart from those of the tour boats.

During this thesis, differences among vessels were not investigated. Instead, the focus
was on operator behaviour and compliance with the code. Ir’lcluding details of operators’
boats in the analysis was considered unethical, as it would enable specific companies to
be identified and possibly targeted by authorities or competing tour boat companies as
code violators. I am aware that by selecting this procedure I may have limited some
specific comparisons with other locales. However, the selection of Witless Bay, the area
with the highest impact, and the humpback whale as a keystone species should make the
results found here applicable to other places and other species targeted in Newfoundland
and Labrador. The type of whale-watching operations in this province is in fact quite
homogenous, with local people, most commonly ex-fishermen, owning whale-watching
companies in their own communities. (In this province external revenue leakage is not an
issue as of yet). Most boats used for whale watching are in-board (diesel engine),
including several converted fishing vessels (i.e., Cape Islanders). Boats are also
sometimes sold from one operator to another (and from one location to another), as
activities are started, terminated or expanded, making the whale watching fleet very
similar overall. Finally, consistent with a new paradigm in community-based

conservation (Berkes, 2004), the research in this thesis followed a ‘place-based model’;

for sustainability science (where scientists and stakeholders interact to define important

248



questions): “understanding the dynamic interaction between nature and society requires

case studies situated in particular places” (Kates et al., 2001).

Impact study

The main finding from the impact study was that humpback whales in Witless Bay
react to approaches of tour boats. One response was to adopt a horizontal avoidance
strategy (2003). This included increased swimming speed and, possibly, a more tortuous
path. In 2000, an increase in aerial behaviour also occurred when whales where
approached by tour boats. Aerial behaviour, especially breaching, consumes a great deal
of energy, so this may entail additional energy expenditure for the animals. Overall, no
vertical avoidance was noticeable, including no increase in shallow dives during boat
approaches. In most cases, respiratory parameters did not vary, indicating no increased
metabolic demand, however, some interference with feeding activities and some

redirection of energy expenditures from diving into swimming faster may have occurred.

Compliance versus non-compliance to the code

Compliance or violation of the Code of Conduct had minor effects on humpback

whale behaviour. During approaches in compliance with the code the frequencies of

trumpet blows and of tail slashing were lower. This may indicate that these interactions

were less disturbing for whales, as trumpet blows and tail slashing are usually performed
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p
as a response to a threat or annoyance. Respecting the Code of Conduct did not, however,
limit the occurrence of the short-range horizontal response, a response linked to the
simple presence of boats.

3

Although there was little difference in whale behaviour when the strict effects of
compliance versus violation were investigated, the resul':s showed that changes in
respiratory parameters took place when disturbance was higher. With the presence of two
or three vessels and a higher number of infractions, whale blow intervals increased,
suggesting that in these circumstances whales were shifting from foraging to travelling.
In these cases, missing foraging opportunities may carry repercussions for animal fitness.

Overall, operator compliance with the Code of Conduct was low (see Chapter 4), and
statistically, the code made little difference on humpback whale behaviour when the
number of infractions was kept low. Nevertheless, two major points underline the
importance of maintaining this (or possibly introducing a stricter) form of regulation: 1)

the code may limit the number of more intrusive approaches, thereby reducing higher-

scale effects on the whales; 2) the code seems to make a difference for individual whales.

Comparison of key statement of the Code of Conduct with the results of this thesis

In Table 7.1, I present a summary of the results and a comparison with some of the

key statements to which tour boat operators agreed when they signed onto the code.
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Table 7.1: Comparison of key statements of the voluntary Code of Conduct for

Newfoundland and Labrador with the results of this study.

CODE OF CONDUCT STATEMENT

FINDINGS OF THIS STUDY

We will participate in training programs so that our
staff has accurate, in-depth and up-to-date
information on the marine environment and its
inhabitants.

Participation in wotkshops never exceeded 20% of
operators that sigmed onto the code.

L

We will report to the appropriate authorities any
misconduct that is deemed to have a negative
impact on the marine environment.

No reports of non-compliance have been filed by
any of the operators to date; during this study the
code was violated on 73% of trips

Prior to whale-watching tours, we will encourage
realistic expectations of encounters with whales to
avoid disappointing our customers and to reduce
pressure from them to undertake risky vessel
activities.

Advertising material was inconsistent with code
principles, always picturing whales close to
vessels. The 100 m rule was never mentioned.
Seventy-two per cent of passengers expected to be
within 100 m from the whales.

We will operate our vessel in a manner that does
not disturb whales. Harassment is indicated when
the animal changes its behaviour because of our
presence or activities. A change in behaviour is
observed when whales change their swimming
direction or speed, when they cease or increase
specific behaviours, or when they leave an area.

Tour boat activities caused whales to swim faster
and (possibly) change their direction more often
than when boats were absent. Other changes in
behaviour included increases in aerial behaviour,
trumpet blowing and tail slashing. More disruptive
boat behaviour may have also caused whales to
switch into travelling patterns.

When we are within 100 m from whales we will not
try to get any closer to them.

When animals are within 100 m of our vessel we
will allow the whales to completely control the
interaction and operate the vessel with due caution.

In 33% of the trips in 2002 and in 48% of trips in
2004, operators manoeuvred their boat to further
decrease the distance from the whales when
already closer than 100m (defined as infraction #2).

We will not pursue or chase whales.

The most likely direction of whales was away from
the whale-watching vessels (69%). When whales
were heading away, boat-whale interactions lasted
on average 37% longer.

In 83% (2002) and 72% (2004) of the cases when
the boat-whale distance was less than 100 m, it
was because the operators had breached the 100
m exclusion zone (defined as infraction #1).

We will ensure that animals are not surrounded by
boats by giving way when more than two boats are
within 100 m from whales.

In 3% (2004) of the trips a boat approached a
whale when two vessels were already performing
an interaction with that animal (defined as infraction
#3).

We will not cut across animais’ path but we will
approach slowly from the rear, parallel to animals’
path.

in 16% (2004) of the trips a boat approached a
whale from the front or from the side (defined as
infraction #4).

We will provide passengers with accurate, up to
date information about whales, and information
about their role in the ecosystem. We will urge
them to appreciate and support the conservation of
animals and preservation of the marine habitat
animals requires.

There was only little gain in knowledge of
humpback whale biology after passengers had
gone whale watching. Passengers also did not
show any gain in awareness of conservation
issues, nor showed intent to get more invoived in
conservation in the future.

We will encourage research and co-operate with
researchers that examine the impact of our boats
on whales and the marine environment.

Operators provided full collaboration to monitor and
to determine the impact of commercial whale-
watching activites on humpback whales in
Newfoundland and Labrador.
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Possible reasons for non-compliance

The extremely low compliance to the rules of the Code of Conduct and to its basic
principles is a concern for the management of whale watching in Newfoundland and
Labrador. Unsuccessful forms of management may provide’ a false sense of security that
policies to protect wildlife are in place, thereby relieving pressure for other more
meaningful conservation actions to be implemented (Reeves, 2002).

This lack of compliance was unexpected because operators voluntarily signed up for
the Code of Conduct. Indeed, some of them were strongly advocating for the code and
were trying to involve other operators in the province. Operators also showed concern
towards other whale conservation issues. For example, they reported cases in which
whales were carrying fishing gear and helped with logistics during entrapments. They
documented cases in which other boats (e.g. fishery patrols or tourist vessels) entered the
reserve or when these boats were speeding in the vicinity of whales. Furthermore, they
seemed to understand that minimising boat disturbance to humpback whales was
necessary in order to maintain an abundant and thriving population of whales in Witless
Bay and thus, a sustainable and remunerative business.

There are several possible reasons for the low compliance to the Code of Conduct.
The first one is that tour boat operators commit infractions because they are not aware of
breaching the code. This could be because they are not able to judge the 100 m minimum

distance. Operators do not carry range finders on board, and estimating distances at sea

has proven to be difficult. It is also possible that operators do not comprehend that when
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going parallel with whales, a 100 m distance should always be maintained, adjusting boat
speed to whale speed. It was common to observe skippers starting to follow a whale from
outside 100 m (in compliance with the code), but with boat speed slightly higher than
whale cruising speed. At each whale resurfacing, they thti:refore slowly crept a little
closer until the boat was well within 100 m of the whale. This boat manoeuvring seems
‘acceptable’ as a whale is approached parallel from behind, without giving the impression
that the boat is ‘chasing’ whales. When distances were measured, operators almost
inevitably manoeuvred their boats within 100 m from the whales. Thus, by failing to
adopt a proper speed operators were breaching the Code of Conduct.

The third reason for non-compliance may be an inherent difficulty in following the
rules. However, for the most part, skippers are expert mariners and during this study were
observed performing boat manoeuvres much more difficult than merely maintaining a
100 m distance from a whale. Some skippers managed to respect the code more
consistently than did others, demonstrating that the rules can be followed.

Another factor could be a lack of peer pressure and/or passenger enforcement (only
one complaint has been filed to ATANL). The absence of pressure from HNL and the
fact that there were no repercussions for breaching the code likely contributes to the
laxness. In addition, most of the operators apparently do not understand the benefits that
the Code of Conduct could provide in terms of marketing for the whale-watching
industry, and did not include information about the code in their advertising.

Finally, operators seem to have a generally benign view of the effect of their

operations on the whales. This attitude has several explanations. Some of the skippers in
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Witless Bay have been performing interactions with humpback whales for 20 years. Their
modus operandi has guaranteed them close encounters with whales throughout this
period, without obvious permanent shifts or reductions in‘ whale population. Certain
whale behavioural reactions probably pass unnoticed by the operators. As demonstrated
‘
in this study, some effects of boat interactions are evident only if compared to periods
before and after boats are present. Certain behavioural reactions, however, did become
more noticeable in cases where the code was not respected. These may be overlooked or
sometimes conveniently ‘interpreted’ as, for example, cases of increased aerial behaviour
being explained as ‘the whales putting on a show for us’. Furthermore, operators claim
the role of ‘environmental ambassador’, an image that they use to legitimate their
operations, yet the assumption that whale watching provides an educational experience
for passengers is unjustified. Finally, operators may try to downplay possible impacts of
their operation on the whales out of fear that if serious impacts of whale watching on

humpback whales are demonstrated then their businesses could be in jeopardy or subject

to Federal regulations.
Recommendations
The voluntary Code of Conduct for whale watching in Newfoundland and Labrador

was introduced in response to the DFO-proposed amendments to the Marine Mammal

Regulations that would require a licence for operators and stricter rules. It was hoped that
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the Code of Conduct, if demonstrated to be successful, would preclude the need for
additional regulations.

The findings from this research show that compliance with the Code of Conduct may
help reduce some of the effects of tour boats on humpback whale behaviour, especially of
the more obtrusive interactions. The potential benefits, h’owever, were limited by a
general lack of compliance. The management agencies involved in the development of
this code have at least three options: the first is to maintain this form of management, but
revise the voluntary Code of Conduct by introducing some modifications to increase its
effectiveness and operator compliance with its rules; the second is to adopt a set of
regulations that would require a licensing process and external enforcement; the third
alternative is to adopt a blend of the two. In order to aid decision-makers in this process,
recommendations for the management of whale watching in Newfoundland and Labrador

with specific attention to the Witless Bay area are provided. These suggestions are based

on the results of this study and on my personal observations.
Recommendation for improving the Code of Conduct and operator compliance
1) Some rewording of the code of conduct should be considered. The code specifies
that: “operators once within 100 m will not try to get closer” and “‘operators will

not pursue or chase whales.” What is not addressed is how the operators get

within 100 m of the whales. Therefore, the previous two statements should be
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2)

3)

4)

replaced with: “operators will not use speed and/or course changes to get or
remain closer than 100 m from a whale.”
The 100 m minimum distance approach rule showed some relevance. It may
nevertheless be prudent to increase this distance as whales were also shown to
‘
react to vessels in compliance with the code. A precautionary approach would be
to double this distance (200 m). The effects of the new distance should then be
tested. This suggestion is only tentative, as there is no current biological data
indicating a specific distance. If future research indicates a need to increase the
distance, such an increase should be made.
The present Code of Conduct allows two vessels to approach a whale at the same
time. However, the higher rates of aerial behaviour shown during the presence of
two vessels may suggest that these approaches are more disturbing than a single
vessel approach. Maximum number of boats allowed should be reduced to one.
On-site training programs for tour boat operators should be implemented.
Operators must be made aware of how often they breach the code and that
violating the code may have an effect on some animals. During the whale-
watching season, a dedicated person - a member of the University or DFO - could
conduct sessions with tour boat operators. Training sessions should take place at
least twice in a season with the trainer accompanying the skippers on trips and
monitoring approaches to the whales. In order to be effective, the trainer should
immediately point out instances in which the code is not respected (and identify

potential responses from the whales like trumpet blows, tail slashing, etc.).
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)

Suggestions on how to operate the vessel according to the code should be

provided.

None of the operators are currently using range finders to determine boat-whale

distances. The use of these devices should be made compulsory for tour boat
‘

operators signed onto the code, as they would be useful aids in maintaining an

appropriate distance from the whales.

Recommendations for improving the educational value of whale watching

1)

2)

3)

Operators should be informed that passengers value the information provided to
them and consider a good educational program to be an important component of a
whale-watching experience.

Tour boat operators should revise their advertising material and publicise the
voluntary Code of Conduct. Images should depict real whale-watching scenarios,
and emphasis on ‘sensational’ pictures should be diminished. Such revisions
would likely help in reducing passenger expectations, and would be more
consistent with code principles.

Attendance at the pre-season tour boat operator meeting organized by the
Department of Tourism should be made compulsory for companies that wish to
maintain their subscription to the code. Efforts should also be made to involve

tour boat operators that have not yet signed onto the code. In this way, they could
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4)

5)

6)

7)

begin to understand the marketing advantages and the benefits to the animals of

signing onto (and respecting) the Code of Conduct.

Institute formalised training for tour boat guides. Operators that sign onto the

code would be required to hire interpreters that have ‘completed an accreditation
P

program offered by the Department of Tourism, which is currently in place in

Newfoundland and Labrador for other tourist activities.

Make available the educational video on the biology of humpback whales and on

the Code of Conduct developed by the investigators. Operators could set up a

video installation at their facilities and show the video to the passengers prior to

departure. Passengers seem to appreciate such educational initiatives, which also

lend an aspect of professionalism to the whale-watching company.

Evaluate the standards of the educational programs offered and the messages

delivered by the tour boat operators. An evaluation could be performed in

conjunction with the in situ training program for the skippers.

In order to facilitate the movement from learning to action, tourists should be

given some way of acting immediately. There could, for example, be petitions to

sign regarding specific issues of marine conservation, and/or information

pamphlets with overviews and contact information for various environmental

groups and pertinent governmental departments, and/or lists of practical strategies

for conservation in day-to-day life.
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Management issues for the Witless Bay area: some key considerations

There are several problems in the management of whale vyatching in the Witless Bay
area. The biggest problem is that, aside from the recently introduced voluntary Code of
Conduct, there are no other forms of regulations to control ':he scale of whale-watching
operations.

The Provincial Government of Newfoundland and Labrador grants licenses for
entering the Witless Bay Ecological Reserve, comprised of four islands with a 1 km
boundary around them. This boundary is set to protect nesting birds. However, a great
deal of whale watching occurs outside the boundary of the reserve where no licensing
program is in place for these activities. Commercial whale watching is allowable, as long
as operators do not enter the Ecological Reserve, which is something they nevertheless do
(personal observation). The lack of a licensing program for whale watching also means
that there are no specifications on the number and type of vessels that each company can
use. Operators in the area are using this lack of legislation to enlarge their operations and
to build faster and bigger boats. Some of these vessels reach speeds of up to 20-25 knots
(taking only one third of the time of other boats to get to the Ecological Reserve). The
total length of the trips has been reduced from 2.5 h to 1.5 h, in order to perform more
trips. These vessels travel across areas where whales are abundant. Studies show that the
majority of lethal boat strikes occur when vessels are going faster than 14 knots (see
Chapter 2). It is the author’s opinion that the occurrence of a collision in the Witless Bay

area is only a matter of time, given that these have already occurred in other locations
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where whale watching takes place. This is also a matter of concern for the Department of
Transportation as there is a potential danger for the passengers as well.

It is disturbing that there was no requirement for whale-watching operations to
provide an impact assessment before implementing new, larger, faster and louder vessels
in this sensitive area. There was no ‘precautionary’ foresig};t in the Newfoundland and
Labrador Provincial Government concerning the particular impacts that different kinds of
vessels may have in the area. A specific licensing program for whale watching based on
number and type of vessels used should be introduced as soon as possible.

One possible way to manage whale watching in Witless Bay would be to adopt a
strategy that blends statutory and voluntary measures. In order to accomplish this kind of
management approach, Witless Bay should be up-graded from an Ecological Reserve to a
Marine Protected Area or to a National Marine Conservation Area. Under those
circumstances the boundaries for protection would be extended from the 1-km radius
around the islands to the entire larger area in which whale-watching operations occur.
The government could control the issuing of permits that would be necessary in order to
enter the area for whale watching. The development of new commercial activities would
be screened, and recreational whale watching and access for other vessels (e.g. sea-doos)
would be restricted. General regulations could limit the speed of the vessels within this
sensitive area while the revised Code of Conduct could regulate the behaviour of boats in
proximity to whales, potentially reducing the need for enforcement (Baxter, 1993;
Scarpaci et al., 2003). Conversely, if compliance proved unsatisfactory wardens could be

put in place, as happened in the Saguenay-St. Lawrence Marine Park, QB.
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A levy or surcharge to support the management of and enforcement within the area
should be considered and this could be shared between the passengers and the operators.
Passengers declared their willingness to pay an increased price for the ticket if this money
goes directly into research or protection of the local area. Such a regime is in place in

‘

other whale-watching locations such as the Bay of Fundy, NB (www.new-

brunswick.net/new-brunswick/whales/ethics.html).

Long-term impacts and suggestions for further research

The assessment of tour boat impact on humpback whales revealed that whales
showed some reactions to the presence of whale-watching vessels in Witless Bay, a
number of which may have involved energy redirection, missed foraging opportunities,
and fewer chances to socialise and rest.

In addition, when exposed to adverse stimuli, other studies have shown that cetaceans
can build up a stress response (see Chapter 2). The responses of humpbacks to whale-
watching boats in Witless Bay indicate that some animals could be displaying a typical
fight or flight response (i.e. increased surface activity or horizontal avoidance). It is not
known whether or not these responses lead to an adrenal and a corticosteroid response. If
biochemical stress responses are occurring and they are protracted or repeated over time,
long-term consequences for animal health are possible. An early attempt within this
research project to measure the biochemical stress response from biopsies was abandoned

due to methodological and analytical limitations.
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The long-term impact of whale watching should be investigated, given that whales in
other locations have shown reduced usage or abandonment of areas when impacts
become too onerous. A multi-year project to monitor population numbers of humpback
whales in Witless Bay and to determine their inter-annual variation should be undertaken

‘
to see if there are repercussions at the population level.

More research is needed to understand the amount of whale-watching attention to
which humpback whales are subjected during a feeding season in Newfoundland and
Labrador. While whale residency in Witless Bay was not studied, in general humpback
whales have been shown to remain for only short periods in any particular feeding
location during their northern migration (Whitehead et al., 1982). Residency in Witless
Bay seems to vary according to prey distribution, time of season, and weather conditions,
but rarely exceeds one week (personal observation and various whale-watching
captains/company owners communications). Operators are also of the opinion that no
more than 80 individual whales visit the area every summer (in 1989 Piatt et al. estimated
between 50 - 100 individuals), but it is not known how many of the same whales return
repeatedly each year. I managed to photo-identify 70 humpback whales during the 2002
study, representing 0.6% of the entire North Atlantic population as estimated by Stevick
et al. (2003).

Based on the amount of whale-watching activity in Witless Bay (see Chapter 3), I
estimate that, assuming for equal distribution of boat activity dedicated to individual
whales, there would be approximately 17 h of directed whale watching per individual

whale. This represents a substantial amount (about 10%) of the total time (one week,
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nights included) each whale likely spends in Witless Bay. (This percentage may change
with different individuals; surface-active animals, for example, may be subject to a higher
amount of whale watching than less visible individuals). Su¢h a calculation should be
made for all other locations where commercial whale watchir:lg occurs in Newfoundland
and Labrador, as this would give a clearer picture of the amount of time whales are
targeted by tour boats in this province during a feeding season. Ultimately, we need to
consider the proportion of animals affected by the whale-watching industry in relation to
the West North Atlantic population. We could then grasp the extent of the overall impact
on the whales, as it is the population as a whole that must support the burden of whale
watching in order to thrive.

Finally, it must be stressed that whale watching is only one of the possible threats that
this population is currently facing. The North Atlantic population of humpback whales is
thought to be still recovering from the past impact of whaling (Clapham et al., 1999;
Stevick et al., 2003). More recent impacts include ship-strikes, entrapment in fishing
gear, and possible reduction of prey (Baird, 2003). In addition, this population also faces
potential sources of disturbance from seismic activities in important habitats in the Grand
Banks and from other human activities in the breeding grounds (Baird, 2003). Certain
segments of the population tend to be particularly susceptible to such threats, including
mother-calf pairs, juvenile animals, injured or sick animals, and animals engaged in

important life-history processes.
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Final considerations

From a management point of view, whale watching can be defined as a direct, but
unintentional, threat to humpback whales. This means that hls;mans consciously decide to
expose animals to whale watching with the belief that this’ activity is not causing any
harm to the species, or that the harms are balanced out by the benefits. However past
research has shown, and the present study corroborates, that whale-watching activities
affect whale behaviour, especially when this activity is unregulated. Given the past
mistakes in human management of cetaceans and the success of the application of the
precautionary approach (e.g., whaling issues), there is every reason to apply such
prudence to the management of whale watching.

In conclusion, it can be said that whale watching in Newfoundland and Labrador, as it
is currently implemented, is not yet meeting the basic principles of eco-tourist activities.
There are, in fact, indications of short-term effects on the target species. In addition,
whale watching in this province showed low educational value and signs of inadequate
management.

Considering the results of this thesis, and the present commitment of DFO to the
precautionary principle, the time has come for serious reconsideration and revision of
management and tour boat practices. The recent increase in whale-watching activities in
Newfoundland and Labrador, the past and ongoing shortcomings in whale management,
and the existence of other less controllable anthropogenic threats make this an even more
pressing issue. Ultimately, management authorities must work to minimise the impact of

whale watching on humpback whales in this province.
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Contact name:

1) Where is the location of your tour?
2) How many years have you been operating?:

3) How many people are hired helpers in your enterprise ?:

Boat info

4) How many boats do you operate?:

Appendix B: Tour boat operator survey protocol (2004)

Name of the company:

Boat 1 Boat 2
Type of boat Long liner — catamaran - zodiac Long liner — catamaran — zodiac
Length (feet)
Engine type In-board In-board

Out-board Hp Out-board Hp

2 strokes 4 strokes 2 strokes 4 strokes
Propeller Caged Prop Guard no protection Caged  Prop Guard no protection
Load capacity
Upgrades

New boats added?

4) Do you provide any other service beside the tour boat?

restaurant

gift shop

other tours

Operational and species info:

5) How long is your whale watching season?
6) How many times you go out everyday (on average)?
7) Roughly, what’s the total number of trips that you take in a season?

10) Roughly, how many days do you skip because of bad weather in a season?

YES NO

more

11) What percentage of days are of rough waters or with poor visibility (under 5 miles)? (estimate)

8) What’s the total length of your boat trip?

9) As a percentage, how much time do you spend on?

whales

icebergs

seals

birds other?
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12) On average, how many miles do you travel to see whales, icebergs, seals? (estimate)

13) On average, how long does it take to encounter the first whale once on site?

14) What are the species that you see and when is most likely ?

Humpback Fin (finbacks) Mihke

Pilot whales (potheads) Killer Whales White-sided dolphins
White-beaked dolphins Harbour porpoise Saddle-back (common dolphin)
Bottlenose whales Blue Sei

Code of Conduct
15) Are you aware of the Code of Conduct for tour boats? YES NO

16) Did you agree to follow the Code of Conduct for tour boats? YES NO Would you? YES NO

17) Do you inform the passengers of the Code of Conduct for tour boats? YES NO

18) Do you think the Code of Conduct could ensure professional standards in tour operations? YES NO IDK
19) Do you think that the Code of Conduct was of any benefit for your enterprise? YES NO IDK

20) Did you observe other operators who did not follow the Code?  YES NO

21) If seen, what did you do about it?

22) Who delivers the interpretation on board?

23) Would you be interested in tour operators’ and interpreters’ training workshops? YES NO
Number of operators check up

24) How many boat-based whale watching operation are in your area?

25) Are you aware of any new tour boat operator that started in the last 3-4 years?

26) Any comment, suggestions or concern you would like to add concerning whale watching in Newfoundland ar
Labrador and or the Code of Conduct?
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Appendix D: Whale watching experience questionnaire (2001)

The Whale Research Group of Memorial University is conducting a study on the effect of
whale watching activities on whales in Witless Bay and St John's Bay, Newfoundland. We are
examining the effectiveness of a voluntary tour boat operator Code of Conduct in managing
boat-whale interaction. Your co-operation in filling out the questionnaire is voluntary and all
the information that you provide will be used for scientific research. The questionnaire is
anonymous but your contribution will help scientists and tour bdat operators to protect the
whales. We appreciate your help in answering the following questions:

Date: Researcher:

Name of whale watching company you went with:

Time of the day you started your tour finished

1) Was this your first whale watching experience? YES NO

2) How many times have you been whale watching?

3) What kind of whales did you see today? How many?

4) Were you generally satisfied with your whale watching experience?
- very dissatisfied
- dissatisfied
- satisfied
- very satisfied

5) Were you aware that there is a Code of Conduct for tour boat operators? YES NO

6) Do you think close adherence to the rules of the Code of Conduct limited the level of
satisfaction of your whale watching experience? YES NO  IDKN

7) Do you think your whale watching experience was educational? YES NO  IDKN
8) Do you think the whales controlled the interaction with the tour boat? YES NO IDKN

9) Did you feel that the presence of the vessel influenced the behaviour of the whales?
YES NO IDKN (YES, How )

10) In general, do you think your tour boat operator behaved in a respectful way toward the
whales and the marine environment?  YES NO IDKN
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Appendix E: Passenger questionnaires 2002

"BE= Memorial

. University of Newfoundland

Whale watching experience questionnaire (pre-trip) 1of1
The Whale Research Group of Memorial University is conducting a study ‘on the effect of whale watching
activities on humpback whales in Newfoundland. We are examining the efféctiveness of a voluntary Code of
Conduct for tour boat operator in managing boat-whale interaction. Your co-operation in filling out the
questionnaire is voluntary and all the information that you provide will be used for scientific research. The
questionnaire is anonymous but your contribution will help scientists and tour boat operators to protect the whales.
We appreciate your help. (For further information contact the Whale Research Group at the 1-709-737-7638

or send an emarl to eS4cc@mun.ca).

Date Time of the trip Whale watching company

1) Age 2)Sex M F 3) Country of origin 4) State/province

5) Profession 6) Highest education completed

7) Do you live in? urban area rural area 8) Do you live by the sea? YES NO

9) What's the reason of your trip in Newfoundland? vacation  business I live here  other

10) Ts whale watching the reason for your trip in Newfoundland? YES NO PARTOFIT N/A

11) How did you get to know about whale watching in Newfoundland?

12) Do you subscribe to nature magazines at home? YES NO Which ones?

13) Which one of the following items you have with you? (please circle)

guide-book binoculars camera video-camera other

14) How many times have you been whale watching before?

15) What species of whales do you hope to see today?

16) Why do you want to go whale watching?

17) Whales are considered? (pick one) fish invertebrates mammals crustaceans krill

18) How many humpback whales live in the North Atlantic? 500 1,500 11,000 110,000 1,250,000

19) How long do humpback whales live? 10 years 20 years 50 years 100 years 150 years
20) What's unusual about noises made by humpback whales? males sing females sing echolocation
21) What's the main food of humpback whales in Newfoundland? tuna marine mammals  capelin cod
22) What is the main threat to the whales? 23) What can you do to help?

24) Are you aware that there is a Code of Conduct for tour boat operators? YES NO

25) Do you think the Code is going to limit your whale watching experience? YES NO don't know

26) How close (meters or feet) will you be to the whales?

THANKS FOR YOUR CO-OPERATION
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s Memorial
University of Newfoundland |
< Whale watching experience questionnaire (post-trip) (2002) 1of 2

The Whale Research Group of Memorial University is conducting a study pn the effect of whale watching
activities on humpback whales in Newfoundland. We are examining the efféctiveness of a voluntary Code of
Conduct for tour boat operator in managing boat-whale interaction. Your co-operation in filling out the
questionnaire is voluntary and all the information that you provide will be used for scientific research. The
questionnaire is anonymous but your contribution will help scientists and tour boat operators to protect the whales.

We appreciate your help. (For further information contact the Whale Research Group at the 1-709-737-7638 or

send an email to e94cc@mun.ca).

Date Time of the trip Whale watching company

1) Age 2)Sex M F 3) Country of origin 4) State/province

5) Profession 6) Highest education completed '

7) Do you live in? urban area rural area 8) Do you live by the sea? YES NO

9) What's the reason of your trip in Newfoundland? vacation  business I live here  other

10) Ts whale watching the reason for your trip in Newfoundland? YES NO PARTOFIT N/A

11) How did you get to know about whale watching in Newfoundland?

12) Do you subscribe to nature magazines at home? YES NO Which ones?

13) Which one of the following items you have with you? (please circle)

guide-book binoculars camera video-camera other

14) How many times have you been whale watching before?

15) What species of whales did you see today? How many?

16) Why did you want to go whale watching?

17) Whales are considered? (pick one) fish invertebrates mammals crustaceans krill
18) How many humpback whales live in the North Atlantic? 500 1,500 11,000 110,000 1,250,000
19) How long do humpback whales live? 10 years 20 years 50 years 100 years 150 years
20) What's unusual about noises made by humpback whales?  males sing females sing echolocation

21) What's the main food of humpback whales in Newfoundland? tuna marine mammals  capelin  cod

22) What is the main threat to the whales? 23) What can you do to help?
24) Are you aware that there is a Code of Conduct for tour boat operators? YES NO
25) Do you think the Code limited your whale watching experience? YES NO don't know

26) How close (in meters or feet) were you to the whales?

PLEASE SEE REVERSE —
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2 of 2
27) Were you generally satisfied with your whale watching experience? (circle one)
a) very dissatisfied b) dissatisfied ¢) satisfied d) very satisfied
28) What do you think contributed the most to the satisfaction of your boat tour?

Please assign a grade of importance to each of the following categories: R

4

IMPORTANCE ‘

not slightly important very extremely
important important important important

seeing the whales
getting close to the whales
adherence to the Code
seeing the seals
seeing the birds
seeinqg the icebergs
scenery
weather
information available
naturalist quide
boat ride
comfort of the boat
music
entertainment
refreshments on board

29) Were your expectations fulfilled? YES NO  (if NO, why not? )

30) Did the tour boat operator perform any of the following actions?

YES NO

Getting on purpose closer than 100 m to a whale?

Approaching a whale when already engaged by two other vessels?
Pursuing or chasing a whale?

Not reducing speed when the whale was within 100 m?
Approaching a whale directly from the front or from the side?

31) Do you think your tour boat operator followed the rules of the Code of Conduct? YES NO can't tell
32) Do you think the whales controlled the interaction with the tour boat? YES NO can't tell
33) If you witnessed infractions to the Code of Conduct, would you report them to the authorities?

YES NO not sure
34) Who would you report the infractions to?

35) Did you feel that the presence of the vessel influenced the behaviour of the whales?

YES NO not sure (if YES, How? )

36) In general, do you think your tour boat operator behaved in a respectful way toward the whales and the marine

environment? YES NO don't know

THANKS FOR YOUR CO-OPERATION
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Appendix F: Passenger questionnaires 2003

/ s \g
@ Memorial

University of Newfoundland . . . . . . )
\ Whale watching experience questionnaire (pre-frip) 1of1

4
The Whale Research 6roup of Memorial University is conducting a study on the effect of whale watching
activities on humpback whales in Newfoundland. We are examining the efféctiveness of a voluntary Code of
Conduct for tour boat operator in managing boat-whale interaction. Your ‘co-operation in filling out the
questionnaire is voluntary and all the information that you provide will be used for scientific research. The
questionnaire is anonymous but your contribution will help scientists and tour boat operators to protect the whales.
We appreciate your help. (For further information contact the Whale Research Group at the 1-709-737-7638
or send an email to eS4cc@®mun.ca).

Date, Time of the trip Whale watching company you are going with
1) Age 2)Sex M F 3) Country of origin 4) State/province
5) Profession 6) Highest education completed

7) Do you subscribe to nature magazines at home? YES NO

8) Which one of the following items you have with you? (please circle)

guide-book binoculars camera video-camera other

9) How many times have you been whale watching before?

10) What species of whales do you hope to see today?

11) What makes whales different from fish?

12) How many humpback whales live in the North Atlantic?

13) How long do humpback whales live?

14) What do humpback whales use for communication?

15) What's the main food of humpback whales in Newfoundland?

16) Are humpback whales endangered? ______ 17) How close will you be to the whales? . (m/ft)
18) What are the main threats to humpback whales?

19) Do you foresee any solutions?

20) Are you aware that there is a Code of Conduct for tour boat operators? YES NO

21) Are you involved in environmental conservation? YES NO 22) How?

23) Do you see yourself more involved in environmental conservation in the near future? YES NO I don't know

If YES What will you do?

24) In the future would you agree to pay $2 on top of your ticket as a donation to whale research? YES NO

THANKS FOR YOUR CO-OPERATION
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o - e
e Memorial
University of Newfoundland | . i
) s Whale watching experience questionnaire (post-trip) 1 of 2

The Whale Research Group of Memorial University is conducting a study on the effect of whale watching
activities on humpback whales in Newfoundland. We are examining the effectiveness of a voluntary Code of
Conduct for tour boat operator in managing boat-whale interaction. Your co-operation in filling out the
questionnaire is voluntary and all the information that you provide will be ‘used for scientific research. The
questionnaire is anonymous but your contribution will help scientists and tour bgat operators to protect the whales.

We appreciate your help. (For further information contact the Whale Research Group at the 1-709-737-7638 or
send an email to e94cc@mun.ca).

Date Time of the trip Whale watching company you went with

1) Age 2)Sex M F 3) Country of origin 4) State/province
5) Profession 6) Highest education completed

7) Do you subscribe to nature magazines at home? YES NO

8) Which one of the following items you have with you? (please circle)

guide-book binoculars camera video-camera other

9) How many times have you been whale watching before?

10) What species of whales did you see today? How many?
11) What makes whales different from fish?

12) How many humpback whales live in the North Atlantic?

13) How long do humpback whales live?

14) What do humpback whales use for communication?

15) What's the main food of humpback whales in Newfoundland?

16) Are humpback whales endangered? 17) How close were you to the whales? (m/ft)

18) What are the main threats to the whales?

19) Do you foresee any solutions?

20) Are you aware that there is a Code of Conduct for tour boat operators? YES NO

21) Are you involved in environmental conservation? YES NO 22) How?

23) Do you see yourself more involved in environmental conservation in the near future? YES NO I don't know

If YES What will you do?

24) In the future would you agree to pay $2 on top of your ticket as a donation to whale research? YES NO

PLEASE SEE REVERSE —
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25) Did the tour boat operator perform any of the following actions?

2 of 2

' YES NO
Getting on purpose closer than 100 m to a whale? 4
Approaching a whale when already engaged by two other vessels? p
Pursuing or chasing a whale?
Not reducing speed when the whale was within 100 m?
Approaching a whale directly from the front or from the side?
26) Do you think your tour boat operator followed the rules of the Code of Conduct? YES NO can't tell

27) Do you know what the rules of the Code of Conduct are? YES NO

28) If you witnessed infractions to the Code of Conduct, would you report them to the authorities?
YES NO not sure

29) Who would you report the infractions to?

THANKS FOR YOUR CO-OPERATION
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Appendix G: Passenger questionnaires 2004

3= Memorial
\ University of Newfoundland . . i X
- 7/ Whale watching questionnaire (pre-trip) ) 1of1

"
The Whale Research Group of Memorial University is conducting a study, on the effect of whale watching
activities on humpback whales in Newfoundland. We are examining the effectiveness of a voluntary Code of
Conduct for tour boat operator in managing boat-whale interaction. Your co-operation in filling out the
questionnaire is voluntary and all the information that you provide will be used for scientific research. The
questionnaire is anonymous but your contribution will help scientists and tour boat operators to protect the whales.
We appreciate your help. (For further information contact the Whale Research Group at the 1-709-737-7638

or send an email to e94cc@mun.ca).

Exp Group 1 2 video/talk

Date Time of the trip Whale watching company you are going with
1) Age 2)Sex M F 3) Country of origin 4) State/province
5) Profession 6) Highest education completed
7) Do you subscribe to nature magazines at home? YES NO
8) Which one of the following items you have with you? (please circle)

guide-book binoculars camera video-camera other
9) How many times have you been whale watching before?
10) What species of whales do you hope to see today?
11) What makes whales different from fish?
12) Why do humpback whales come to northern colder waters?
13) Why do humpback whale populations grow slowly?
14) What do humpback whales use for communication?
15) What is the closest distance tour boat operators can approach the whales? (m)
16) How many tour boats can approach a whale at once?
17) What is the best way to approach a whale? from the front from the side paralle! from behind
18) Are you aware that there is a Code of Conduct for tour boat operators? YES NO

19) If you witnessed infractions to the code, would you report them to the authorities? YES NO  not sure

20) Who would you report the infractions to?

21) Are you involved in environmental conservation? YES NO  22) How?

23) Do you see yourself more involved in environmental conservation in the near future? YES NO I don't know

If yes, what will you do?

THANKS FOR YOUR CO-OPERATION
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"B Memorial

{ University of Newfoundland
s 7

Whale watching experience questionnaire (post-trip) (2004) 1of2

The Whale Research Group of Memorial University is conducting a study.on the effect of whale watching
activities on humpback whales in Newfoundland. We are examining the effectiveness of a voluntary Code of
Conduct for tour boat operator in managing boat-whale interaction. Yo#r co-operation in filling out the
questionnaire is voluntary and all the information that you provide will be used for scientific research. The
questionnaire is anonymous but your contribution will help scientists and tour boat operators to protect the whales.
We appreciate your help. (For further information contact the Whale Research Group at the 1-709-737-7638 or

send an email to e94cc@mun.ca).

Exp Group 3 4 video/talk

Date Time of the trip Whale  watching company you  went
with

1) Age 2) Sex M F 3) Country of origin 4)
State/province

5) Profession 6) Highest education completed

7) Do you subscribe to nature magazines at home? YES NO

8) Which one of the following items you have with you? (please circle)

guide-book binoculars camera video-camera other

9) How many times have you been whale watching before?

10) What species of whales did you see today?

11) What makes whales different from fish?

12) Why do humpback whales come to northern colder waters?

13) Why do humpback whale populations grow slowly?

14) What do humpback whales use for communication?

15) What is the closest distance tour boat operators can approach the whales? (m)

16) How many tour boats can approach a whale at once?

17) What is the best way to approach a whale? from the front from the side parallel from behind
18) Are you aware that there is a Code of Conduct for tour boat operators? YES NO
19) If you witnessed infractions to the code, would you report them to the authorities? YES NO  not sure

20) Who would you report the infractions to?

21) Are you involved in environmental conservation? YES NO 22) How?

23) Do you see yourself more involved in environmental conservation in the near future? YES NO I don't know

If yes, what will you do?

PLEASE SEE REVERSE —
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24) How close were you to the whales? (m)

25) Did the tour boat operator perform any of the following actions?

2 of 2

YES

NO

Getting on purpose closer than 100 m to a whale? !

Approaching a whale when already engaged by two other vessels?

Pursuing or chasing a whale?

Not reducing speed when the whale was within 100 m?

Approaching a whale directly from the front or from the side?

25) Do you think your tour boat operator followed the rules of the Code of Conduct?

THANKS FOR YOUR CO-OPERATION

YES

NO

can't tell













