Annex M
Report of the Sub-Committee on Whalewatching

Members: Kato (Chair), An, Anseleme, Bolanos, Bejder, Berggren, Bjerge, Carlson, Cark, Childerhouse, Deimer-Schutte, Dolman, Edwards,
Engel, Findlay, Fortuna, Funahashi, Gallego, Galletti, Gamboa, Groch, Hucke-Gaete, Iniguez, Kato, Lawrence, Lens, Lusseau, Mattila, Nishiwaki,
Palazzo, Parsons, Porter, Punnett, Rambally, Reijnders, Ritter, Robbins, Rose, Rowles, Shigetoshi, Simmonds, J., Simmonds, M., Stachowitsch,
Tominaga, Tunesi, Weinrich, Williams, R., Williams, S., Yoshida, Young.

1. CONVENOR'S OPENING REMARKS AND TERMS OF REFERENCE

Kato welcomed the members of the sub-committee and noted the priority items identified by the Scientific Committee (SC): (1) assessing the
biological impacts of whalewatching on whales; and (2) identifying data sources from platforms of opportunity of potential value to the Scientific
Committee. In addition, the following items were identified: (1) review of whalewatching guidelines and regulations; (2) reports from intersessional
Working Groups (identify data sources from platforms of opportunity of potential value to the SC and develop a questionnaire and improved
methodologies to assess the extent and potential impact of swim-with-whale operations); (3) review of potential impacts of ‘swim-with’ programs on
populations of cetaceans; and (4) review of risks to cetaceans from high-speed whalewatching vessels.

2. ELECTION OF CHAIR AND APPOINTMENT OF RAPPORTEURS
Kato was elected Chair and Carlson was appointed rapporteur with assistance from Bejder and Rose.

3. ADOPTION OF AGENDA
The adopted Agenda is given as Appendix 1.

4, REVIEW OF AVAILABLE DOCUMENTS

The documents available to the sub-committee were identified as SC/58/WW1-14; SC/58/E21; SC/58/SH19; SC/58/SM12; Hingham and Lusseau,
2006; Bejder et al. 2006a; Bejder et al., 2006b; Frohoff et al., 2005; Visser et al., 2006; Williams et al., 2006a; Williams et al., 2006b; Yazdi, 2005.

5. BIOLOGICAL IMPACTS OF WHALEWATCHING ON CETACEANS

5.1 Framework for assessing impacts on population dynamics

The group considered the application of the US National Academy of Sciences Population Consequences of Acoustic Disturbance (PCAD) model
as a framework for assessing the potential for population-level impacts of whalewatching (Fig. 1). In recent years, there has been considerable
attention given to the way in which disturbance responses, especially to acoustic stimuli, can affect cetacean populations. In response to this, a
team of scientists and managers developed and introduced the Population Consequences of Acoustic Disturbance (PCAD) model. During the pre-
meeting of the Standing Working Group on Environmental Concerns to Review the Potential Impacts of Seismic Surveys on Cetaceans, the PCAD
model was discussed in detail. That group ‘recognized that the US National Research Council NRC PCAD model is an appropriate and valid
framework by which to compare relative levels of uncertainty when describing the linkages from sound exposures to population level impacts.
Furthermore, it helps focus attention on the general areas of research from which a relatively small incremental gain in knowledge would have a
significant benefit for constraining and reducing risk’. While during acoustic discussions the model was thought to have certain difficulties in
practical application today (especially in the transition between life function impacts and vital rates), these may or may not be as limiting for
whalewatching impact studies. In general, the model represents a constructive basis upon which the biological impacts of whale watching on
cetaceans can be discussed.
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Fig. 1. Framework to evaluate biological significance
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During discussion, one member commented that the framework may be more valuable as a way to reflect the present state of knowledge rather
than as a method to translate life function impacts into vital rates. Another noted the need for caution when using judgmental terms such as
‘disturbance’. It was acknowledged that the framework presented some difficulties but that work to be presented to the sub-committee might bridge
some of the gaps. In addition, principles of life history strategies can be applied to inform knowledge gaps. Long-term studies are important to place
inferences about population level impacts in the context of natural variation in population dynamics.

The sub-committee agreed that this model offers a useful framework for considering the potential for population-level consequences on cetaceans
from human activities of any kind.

5.2 Quantitative methods for assessing impacts

5.2.1 Methods

SC/58/WW?T reported on the development of an individual-based model (IBM) quantifying the links between whalewatching impacts, observable at
the individual- and school- level, and the potential dynamics of targeted populations. Recent studies showed that the stress related to both
whalewatching interactions and the avoidance strategies used by individuals can affect the fitness of individuals and their reproductive success.
The decrease in individual fitness can result in lowered survival probabilities, because of increases in either mortality or emigration rates. The IBM
was based on a range of realistic scenarios in which schools of individuals are exposed to boat interactions on a daily basis. The length of each
interaction, and the time elapsed since the previous interaction, was drawn from a gamma distribution which mimicked observed values for each
case study. For each interaction, a number of individuals are exposed to an interaction, the number being drawn from a gamma distribution which
fits the observed school size distribution. This results in different yearly cumulative exposure to boats for each individual. The relationship between
survival and reproductive parameters are then linked for each individual to their boat exposure using logistic functions which are informed by
observed behavioural and biological impacts (Fig. 2). Variance is introduced in these functions to highlight both the uncertainty in the relationships
as well as individual variation in effect size, and include the possibility that some individuals may not be affected by boat exposure (because of
higher fitness or individual variability in sensitivity to interactions).

0.5F 0.98 T T -
0.499+ 0.978¢ 1
[
o
g 0.498 :
g : 7 0.976¢ 1
s =
20.497 S
3 £ 0.974r j
g g
& 0.496¢ -
0.972¢ 1
0.495¢ 1
. . . . . . 0.97 . . . .
0 100 200 300 400 500 600 700 0 2 4 6 8 10
Yearly cumulative boat exposure Average interval between 2 boat interactions (in hours)

Fig. 2. Logistic function representing the relationship between boat exposure and reproduction rate (a) and between the average time elapsed between two boat
interactions and likelihood to survive. The effect size in both figures is small (1%), in fig. 2a the effect is not as pronounced as in fig. 2b (the phase transition is not as
sharp).

Using two case studies, in which effect sizes were kept conservatively small, SC/58/WW?7 illustrates how whalewatching could influence the
dynamics of cetacean populations. These cumulative effects could jeopardise the viability of populations which are already at risk, such as small
populations with limited immigration (Fig.3).

120+

AN,

i
N
?A\%&a’/

i
8ol ) e 4}
\ J"@r"

N

'\
)
J

100+

population size

population size

40

20r

Fig. 3. a. Population dynamics model for Doubtful Sound, a small, isolated population without any interactions. The likelihood population abundance will decrease by
10% is 0.38, the likelihood population abundance will halve is 0.07, and the likelihood the population will go extinct is 0. b. Models ran with a 0 to 5% effect size on
both the reproductive and survival rates and 16 interactions per day (the level of interactions in Doubtful Sound in 2002). The inflection points changed for each run
and the effect size is randomly selected for each individual and for each year. Population abundance ranges from 0 to 350 after 100 years. The likelihood population
abundance will decrease by 10% is 0.69, the likelihood population abundance will half is 0.56, and the likelihood the population will go extinct is 0.19. Extinction may
occur within 30 years.

This current model is basic and needs to be further developed by incorporating more realistic scenarios. For example, it could incorporate
information on social structure which might affect which individuals are drawn into each interaction, or the effect of boat interactions could vary to
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reflect the influence of boat behaviour on the impact interactions have. The IBM is hierarchical in its nature and therefore interactions with other
extrinsic features, such as prey availability or other human activities, if know, can be easily incorporated. While this work is preliminary, Lusseau
and his colleagues already were able to draw some general conclusions that can be useful in identifying how whalewatching can impact population
dynamics. It is important to note that once whalewatching reduces the survival probability and reproductive success of individuals, its influence on
the population is going to be accentuated as population size declines and whalewatching pressure remains constant. The cetacean population-
whalewatching system can rapidly drop in an extinction vortex, which appears to be an R-type vortex (decreased abundance, increased variance)
based on the preliminary case studies. Lusseau and his colleagues felt that this question urgently needs to be examined in-depth and therefore
made available via a website, the model code in SC/58/WW?7 for application to other case studies and for further development. The authors agreed
to coordinate an effort to develop more generalist models.

One member suggested that while effects on reproductive success were shown in some studies, the actual influence of whalewatching on the
parameter of individual survival rates had not been addressed. Lusseau commented that influences on survival rates were inferred from
observations on habitat displacement. There were two reasons for this: (1) life history theory explains that individuals will choose to use a habitat to
maximise their fitness; therefore any impact that displaces them will lower their fitness and consequently their likelihood to survive but the
magnitude of these effects can vary widely; and (2) incorporating survival alterations showed that the model was able to deal with this type of
information and more importantly could incorporate uncertainty around these relationships. In the presented case studies the size of the effect on
survival rate of individuals was small and varied within a range which included 0% (0-5%) and the steepness of the relationship was flatter than in
the case of the function affecting reproductive rate.

It was noted that a useful advancement of the model would be a parameter for energy intake, especially if one could model the energetic costs of
moving to a different fiord. The authors noted that individual experience and habitat familiarity is likely to be important in finding prey, and an animal
may have to work harder to find equivalent prey in a novel habitat. It was suggested that this could be modelled by introducing an energetic cost of
shifting habitats for a set period, which would disappear over time.

When asked if the model could be manipulated easily to incorporate more complex relationships such as the influence of contaminant loads on vital
rates, the author replied that since the model was built in a hierarchical fashion, it could be expanded to include more complex relationships and
interactions between factors influencing population dynamics. In addition, it was noted that the model was versatile and could not only be used to
assess the consequences of observed impacts, but also to help in exploring different options and exposures to understand theoretical exposures to
various factors and their interactions (such as the effects on added energetic demand from the release of contaminants in animals from the blubber
which can then be passed on to offspring through lactation). It was noted that an avenue to expand the model would be to add a component
incorporating behavioural decisions, that the processes individuals undergo to choose which stress avoidance strategies to use depending on the
costs and benefits of the locations where the interactions take place as well as other ecological factors (predation and prey) and to deal with
synergistic impacts. The author noted that bottlenose dolphins in Fiordland would be an interesting case study of this as we already have good
understanding of the mechanisms involved in decision making for this population.

The sub-committee encouraged further development of the model.

SC/58/WW12 described the behaviour of killer whales in western Canadian waters. Vessel traffic has been implicated as a potential contributing
factor to the at-risk status of two killer whale populations in western Canada and the United States (Baird, 2001). Relevant guidelines can be
informed by conducting experimental impact assessments that allow animal response to guide vessel management. Two published experimental
studies documented stereotyped avoidance responses by killer whales to boats (Williams et al., 2002a, b), and opportunistic observations from one
of these studies (Williams et al., 2002a) suggested a shift in avoidance behaviour when approximately 3 boats approached within 1,000m.
SC/58/WW12 presents the results of a study designed to test experimentally whether killer whales did, in fact, respond differently to approach by
few (1-3) versus many (>3) vessels. Data were collected in summer 2004 in Johnstone Strait, British Columbia, using a cliff-based theodolite to
track positions of boats and individually identifiable focal whales. Experimental trials included 20-minute ‘no-boat’ and 20-minute ‘boat’ phases.
Local whalewatching vessels agreed to stay away from focal animals for 20 minutes to provide suitable experimental controls, and also served as
experimental treatment boats, throughout which periods behavioural data were collected continuously on the same focal whale. In terms of making
recommendations for experimental design of future studies, it is important to note that responses of the 16 adult male killer whales differed
significantly between treatment levels (Wilcoxon’s test P=0.0148). Swimming paths became less direct when whales were approached by few
boats, but whales increased their path directness when approached by many boats. Pooling both treatments would have masked these significant
responses with strong statistical confidence (Wilcoxon’s test P > 0.999), falsely suggesting that boat presence had no effect. The distinction
between ‘few’ and ‘many’ boats was supported by analysis of 140 opportunistic observations on 26 whales from the population of 216. Generalised
Additive Models (GAMs) were used to control statistically for effects of potentially confounding variables, and confirmed a non-linear relationship
between the number of boats approaching within 1,000m and whales’ swimming path directness, with more detailed baseline analyses providing
statistical support for the existence of an inflection point at approximately three boats. The authors urge caution when designing impact
assessments that rely on a simple absence-presence framework, which can mask significant multivariate or non-linear responses. Interpreting
biological significance of null findings from impact assessments is problematic and therefore statistical power, experimental design, and
appropriateness of response variables must be considered. The sub-committee thanked Williams for bringing the work to their attention and
commended him for his experimental design.

Based on decades of detailed behavioural records, Bejder et al. (2006b) evaluated long-term impacts of vessel activity on bottlenose dolphins
(Tursiops sp.) in Shark Bay, Australia. Dolphin abundance relative to the degree of vessel activity was investigated through a treatment/control
experimental-design approach. This entailed defining control and impact (i.e. treatment) sites within a larger study area, and comparing relative
dolphin abundance during three periods of varying tourism intensity - spanning a total of 13.5 years. Specifically, dolphin abundance was compared
within adjacent 36-km? tourism and control sites, over three consecutive 4.5-year periods wherein research activity was relatively constant but
tourism levels increased from zero, to one, to two dolphin-watching operators. A nonlinear logistic model demonstrated that when comparing
periods with no tourism and with one tour operator, there was no change in dolphin abundance. As the number of tour operators increased to two,
there was a significant average decline in dolphin abundance (14.9%; 95% CI = -20.8 to -8.23), approximating a decline of one per seven
individuals. Concurrently, within the control site, the average increase in dolphin abundance was not significant (8.5%; 95% CI = -4.0 to +16.7).
Given the substantially greater presence and proximity of tour vessels to dolphins relative to research vessels, tour-vessel activity contributed more
to declining dolphin numbers within the tourism site than research vessels. Although this trend may not jeopardize the large, genetically diverse
Shark Bay dolphin population, the authors concluded that the decline is unlikely to be sustainable for local dolphin tourism. A similar decline would
be devastating for small, closed, resident or endangered cetacean populations. Bejder stated that, given the substantial effect of tour vessels on
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dolphin abundance in a region of low-level tourism, it calls into question the presumption that dolphin-watching tourism is benign and he argues that
it may be time to raise the question as to when, where, and under what circumstances cetacean-watching tourism should occur at all.

One member asked whether the decreased use of the tourism site by the dolphins was attributable to decreased occupancy or a decline in the
population and noted that these have different implications for the nature of the disturbance and potentially, the mitigation strategies that would be
implied. Bejder answered that the analysis was based on the number of individuals using the defined impact site.

Bejder et al. (2006a), presented results of a multi-faceted study designed to investigate immediate, behavioural responses of Indo-Pacific
bottlenose dolphins (Tursiops sp.) to experimental vessel approaches in two defined sites: impact and control sites in Shark Bay, West Australia.
The impact site was defined as the area in which commercial cetacean-watch tours occurred, defined by automatic GPS downloading during 372
trips aboard the tour-vessels. A distant control site (17km away) was selected wherein dolphins were naive to tourism and recreational vessels but
had limited exposure to research-vessel activity. Multiple behavioural response measures were monitored from land-based observation platforms
before, during and after each experimental approach. Individual dolphins involved in experiments were photographically identified and information
about their age and sex was obtained from long-term records of the Shark Bay dolphin research project. Complete segregation of dolphin subjects
between sites validated the selection of experimental sites. There were no statistical differences between sites in dolphin subjects that were male
versus female or belonged to one of three age classes. Age classes were defined as calf (dependent on mother), juvenile (weaning to adult), and
adult (males aged >15 years; known reproductive females or females aged >13 years). There was no statistical difference between sites in dolphin
focal group size. Using multi-variate statistics, the authors documented that experimental vessel approaches elicited significant changes in the
behaviour of targeted dolphins when compared with their behaviour before and after approaches. During approaches, focal dolphin groups became
more compact, had higher rates of change in membership, and had more erratic speeds and directions of travel. Responses were documented at
both the control and impact sites; however, dolphins at the control site had stronger and longer-lasting responses than those at the impact site (Fig.
4 - diagram). Because there were no differences between sites in the age/sex composition or size of focal dolphin groups, the author stated that
site-specific differences in behavioural response were likely due to differences in exposure history to vessels by dolphins residing in each area.
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Fig. 4. Schematic diagram of short-term responses at control and impact sites.

In absence of additional information, the moderated behavioural responses of impact-site dolphins would likely be interpreted to mean that long-
term vessel activity within a region of tourism had no detrimental effect on resident dolphins. However, results showed that dolphin-watching
tourism in Shark Bay has contributed to a long-term decline in dolphin abundance within the impact site. Those findings suggest that the
documented moderated responses were not because impact-site dolphins had become habituated to vessels but because those individuals that
were sensitive to vessel disturbance left the region before this present study began. This re-interpretation of findings led the authors to question the
traditional premise that short-term behavioural responses are sufficient indicators of impacts of anthropogenic disturbance on wildlife. Furthermore,
the authors concluded that they narrowly avoided the mistake of providing incorrect scientific recommendations to managers — only because long-
term data were available to interpret short-term responses. This narrow escape is cause for concern with respect to cetacean-watching tourism
worldwide. There are only few locations other where cetacean behavioural responses to tourism could be evaluated within a longitudinal
perspective. Limitations elsewhere may result in incomplete or inaccurate conclusions as to how tourism affects targeted animals.

One member noted that for short-term studies, it is important to have control and study sites in close proximity as environmental factors are unlikely
to differ. In this case, the control and study site are approximately 17km apart. The author noted that individual animals, photographically identified,
did not reside at both sites. Females in this population have smaller home range than males and few females reside at the control site. Home
ranges for males are greater and there is some overlap, however males did not overlap both sites in their ranging pattern during the study.

The sub-committee agreed that this work raised important issues. However, these efforts could only be detected because long-term studies were
taking place in Shark Bay, Australia. Whalewatching takes place in many locations which are not supported by similar efforts and it was unclear
how these techniques could be applied in other locations. Bejder emphasised that this work was providing weight of evidence that could be used to
place short-term findings into @ more general context at other sites. However, he cautioned that the current state of whalewatching impact studies
tend to span over a period of only 1 or 2 years, due to funding constraints and immediate management needs. Bejder stressed the urgent need for
strategic planning of long-term and population-level studies around the world. He felt that the subcommittee was a suitable forum to discuss
strategies to identify populations that could be targeted for large-scale experimental studies to test the general principles driving impacts of
whalewatching on cetacean populations. The sub-committee agreed with the need for strategic planning of long-term and/or population-level
studies around the world.

When asked whether any acoustic measures of vessel noise had been carried out at the site, Bejder replied that acoustic data had been collected
during the experimental approaches during this study and analyses were currently being carried out. He further noted that while the commercial
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cetacean-watch vessels at this site are sailing catamarans, they often use their engines to go into and out of gear (on average three times per
minute when within 50m of dolphins) to stay with the dolphins, generating engine noise when in close proximity to the dolphins. One member asked
whether it would be possible to review records before whalewatching started to see whether some individuals were more sensitive to research
vessel approaches than others to test the theory of displacement of sensitive individuals. The author noted that while it is important to identify
populations where we can use these studies, it is important to keep in mind that some populations have already been exposed to whalewatching for
a long period and therefore more sensitive individuals already may have died, moved out of the area or been habituated.

The sub-committee agreed that long term studies in areas where whale watching activities are taking place, especially those studies measuring
vital rates over time, are extremely helpful in assessing whether changes in individual fitness and/or population-level effects were caused by whale
watching. They are also often necessary to detect subtle effects which might otherwise be missed.

The sub-committee further agreed that it is extremely important to obtain baseline data from areas where whalewatching has not occurred and is
likely to begin and recommend that such data be collected whenever possible.

Williams et al. (2006b) presented a novel method to attempt to assess the potential for energetic consequences of short-term avoidance responses
of killer whales to vesssel traffic. While previous studies on this population recorded detailed behavioural observations on focal animals (Williams et
al. 2002a, b; SC/58/WW12), Williams et al. (2006b) used coarse-scale observations of all animals in the study area. The study examined the
activities of ‘northern resident’ killer whales (Orcinus orca) in Johnstone Strait, British Columbia, Canada, in July and August, from 1995 to 2002.
The primary aims of the study were to test whether boat presence altered whales’ activities, and if so, to estimate whether behavioural responses
were likely to have carried energetic costs. A land-based observation site near a vessel-exclusion marine protected area allowed the authors to
conduct a natural experiment to monitor whale activities in the presence and absence of boats. Using Time-Discrete Markov Chain models, boat
presence was linked to significant changes in the probability that focal whales would switch from one activity state to another, which led to
significantly different activity budgets in the presence and absence of boats. The authors used existing data from captive killer whales (Kriete, 1995)
to estimate the energetic cost of meeting these budgets. The methods used illustrate the value of a study design that uses a suite of
methodological and analytical tools, including inter alia: complementary data collection of fine-scale observations of focal animals and coarse-scale
observations of all animals in the population/study area; statistical methods for addressing serial autocorrelation; combinations of captive and free-
ranging studies; and appropriate energetics modelling methods. However, Williams pointed out that this method allowed the authors to assess only
relative, not absolute, energetic costs.

When asked about the status of the northern resident population of killer whales, the author responded that while less pronounced than the
southern resident population, both populations did experience a short period of decline. One member asked if some of the increase in resting
observed with increased vessel presence might be, rather, an increase in low levels of activity due to vessel noise. Williams responded that this
category refers to a low activity state, the question being, does it cost animals more to swim fast than slow? He noted that there was a further step
required to infer the functional role of particular activity states. He further noted the whales’ preference for Robson Bight (Michael Bigg) Ecological
Reserve for feeding and beach rubbing (Williams, 2003). In the past, animals spent twice as much time in the Reserve as one would predict if
whales used the entire study area uniformly and were significantly more likely to be feeding there (Williams, 2003). It was asked whether the results
reported in Williams et al. (2006b) had implications for whalewatching guidelines. Williams responded that the boats recorded in this study were
primarily commercial fishing boats not commercial whalewatching boats, and do not directly approach the whales. Instead, Williams suggested that
the study has stronger implications for the value of protecting small, but important, patches of habitat, providing that such areas are identified using
objective criteria and truly protected.

5.2.2 Case studies on population level effects

SC/58/WW6 presented a synthesis of the study carried out in Fiordland, New Zealand between 1999 and 2002 looking at the effects of tourism on
bottlenose dolphins. At the end of that study Lusseau and colleagues predicted that if the amount of boat traffic was not capped in Doubtful Sound,
some of the individual dolphins resident in that fiord could be displaced to other fiords. Reproductive success of females could be decreasing
because avoidance tactics used in that fiord appeared to be energetically expensive for females, especially mothers, as they did not use them as
readily as other members of the population. Finally, the decrease in individuals’ fitness, through habitat displacement and altered energetic
budgets, could also result in lowered survival probabilities. Boat traffic has continued to increase in Doubtful Sound from 2002 until this day
providing a natural experiment to test these predictions. As predicted, starting in 2003, dolphins only observed in Doubtful Sound until 2002 started
to be observed repeatedly in some of the other fiords. Female reproductive success lowered and the occurrence of stillbirth increased. These
alterations in life history parameters resulted in a dramatic 20% decline in population abundance over a four-year period. Preliminary modelling
work shows that such a decline could conceivably be attributed to the impact of boat interactions, even with an effect of small size (0-5%) on
survival rate and reproductive success (SC/58/WW7).

Childerhouse outlined progress towards addressing the issues identified in SC/58/WW8. He recognised that Lusseau and colleagues’ research has
been incredibly useful to the Department of Conservation (DOC) and is regarded as a significant resource. DOC is deeply concerned about the
findings of Lusseau. Since Lusseau’s 2002 report, DOC has established several measures designed to improve the protection and management of
dolphins in Fiordland including: developing stronger relationships with operators and other stakeholders through the establishment of liaison
groups; developing a new Code of Practice for commercial operators in Fiordland; carrying out workshops and education initiatives with users;
brought operators under the marine mammal permit system to provide for better management; increased compliance checks; and has been
advocating under the Resource Management Act (RMA) for less traffic in critical habitat areas. It is important to note that while marine mammal
tourism is managed by DOC, other forms of commercial tourism are managed under the RMA, administered by the local regional council rather
than DOC. The local regional council, Environment Southland, has also appreciated Lusseau’s research in that it provides key information which
the council can consider through its consent process. Another significant step in improving protection has been the establishment of eight new
marine reserves in Fiordland since 2002. DOC is continuing to work towards increased protection and improved management of dolphins in
Fiordland following a two pronged approach, namely investigating a marine mammal sanctuary and advocating for reduced surface water activities
in critical areas.

When asked whether survival of individuals could be linked to their exposure to boats, Lusseau replied that this could be examined but probably not
with as much statistical power as in the Shark Bay study, because of sample size.
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The sub-committee recognised that there appears to be a significant impact from marine mammal watching and vessel traffic on this critically small
bottlenose dolphin population and recommend that the New Zealand Government urgently increase protection for this population and other
bottlenose dolphin populations in Fiordland.

SC/58/WWS8 noted that while recent developments within the disturbance literature are showing promising venues for interpretation of short-term
responses, ultimately these frameworks and models rely heavily on assumptions and simplifications. Ultimately, they only provide predictions of
outcomes of anthropogenic disturbances on vital rates, e.g. reproduction, survival and habitat utilization. Better yet would be to have direct, long-
term information on the very measures that models try to predict. With this in mind, the Indo-pacific bottlenose dolphin population in Shark Bay,
Australia, was identified as a system where possible cumulative, long-term effects on female reproductive success of vessel exposure could be
tested. Specifically, using long-term records for individual bottlenose dolphins, female reproductive success was evaluated in relation to cumulative
vessel exposure targeting dolphins over an 11-year period. Eighty-four females were identified for whom calf survival was known and >4 years of
reproductive data were available since the onset of tourism in Shark Bay. To evaluate possible long-term impacts of vessel exposure on individual
female reproductive success, a ‘cumulative exposure index’ was calculated for tour vessels (CElrv) and research vessels (CElrv) for each female.
Female reproductive rate was significantly negatively correlated with both CElrv and CElrv (r =-0.277; P = 0.01 and r = -0.253; P = 0.02,
respectively). The eighty-four females included in the analysis were ranked based on their cumulative exposure indices and were subsequently
categorized into CEI quartiles, i.e. four groups of 21 individuals — with Quartile 1 consisting of the 21 females with lowest cumulative exposure
indices and Quartile 4 consisting of those with the highest cumulative exposure indices. The proportion of individuals that reproduced successfully,
i.e. those with a non-zero reproductive rate, was calculated for each quartile (Fig. 5). One hundred percent (n=21) of the females in the first quartile
(least cumulative vessel exposure) reproduced successfully, while only 47.6% (10 of 21) of the females in the fourth quartile (highest cumulative
vessel exposure) reproduced successfully.
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Fig. 5. Proportion of females in CEIl Quartiles that had non-zero reproductive rates (n=21 females per quartile). Quartile 1 consists of the 21 females with lowest
cumulative exposure indices while Quartile 4 consists of those with the highest cumulative exposure indices. The composition of the quartiles, whether they were
based on CElv or CElrv rankings, was the same because females that had greatest cumulative exposure to tour vessels also had greatest exposure to research
vessels. CEls for the two vessel types were not directly comparable as they have different units.

Because tour vessels were physically and acoustically more intrusive and spent significantly more time with dolphins (refer to Bejder et al., 2006b),
tour vessel exposure is deemed likely to be the more significant factor affecting female reproductive success. Authors noted that documented
declines raise concerns for the long-term sustainability of the cetacean-watching industry (locally and elsewhere). Although declines may not end in
jeopardizing the large, genetically-diverse Shark Bay population, similar effects could have population-level effects for closed or isolated cetacean
populations, e.g. such the bottlenose dolphin populations in Fiordland, New Zealand (SC/58/WW®). It was noted that if the findings at this site of
low-level tourism be extrapolated to the many high-level tourism sites around the world one is forced to conclude that cetacean watch tourism,
especially on odontocetes, may not be as benign as previously presumed. Given the scale of the cetacean-focused tourism industry and its
continued proliferation worldwide, coupled with the dearth of available long-term studies evaluating impacts of cetacean tourism, it is imperative that
scientific recommendations draw strongly from the best-studied populations, such as this one, where long-term information is available. Bejder
summed up his presentation by bringing together information from Bejder et al. (2006b) and SC/58/WWS8: during the last 4.5 years when tourism
pressure increased from one to two commercial cetacean watching operators at this study site, a significant decline of one in every seven animals
had occurred, and that the females with highest exposure to tourism vessel reproduced less successfully than the least exposed females.

A question was raised about the likelihood of whalewatching efforts expanding to other neighbouring sites if animals become locally extinct in the
current impact site as this would potentially increase the percentage of the population affected by boat interactions. Shark Bay is an isolated area
and the author felt that since limitations in infrastructure dictated the location from which trips could depart, this would be unlikely. When asked how
this impact could be remediate, the author placed the study in an historical context. The study was initiated six years ago when a second tour
operator wanted to start whalewatching in the area. Despite recommendations not to allow this second tour licence, the state government granted
the operator a permit to operate and the study was initiated to provide scientific guidance. Following the results of this study, recommendations
from the state managing body to the ministerial level were deemed unsatisfactory by four independent scientists. The issue is currently in ministerial
hands.

The sub-committee agreed that there appears to be a significant impact from marine mammal watching traffic on the section of the population that
is exposed to vessel-based tourism activities and recommend that the West Australian Government urgently took appropriate action to restore the
abundance and breeding success of individuals in the exposed area.

One member asked if the Moray Firth (Scotland) dolphins would be an example of the kind of population that the authors of SC/58/WW8 had
identified as being especially ‘vulnerable’ (i.e. a ‘small, closed or isolated’ population) and whether recent changes in distribution of these animals
might reflect this? Lusseau responded that the Moray Firth dolphins had recently been shown to be composed of two social units and that one of
these was much more exposed to tour boats and other disturbances. Individuals from this unit had been found to be dispersing to the other one
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which has a wider range and there are indications that there may be differences in survival between the two. These observations appear to be
consistent with observations made elsewhere and challenge the long-term viability of dolphin-watching in this area.

One member asked whether reproductive success had been analyzed against vessel exposure by individuals in a linear function, in addition to the
binned quartiles presented in the paper. The author stated that there were still many aspects to be explored but these first indications highlight the
seriousness of the issue. It was noted that it would be important to tease out the cause of calf mortality - increased predation or lack of maternal
investment. This would help determine the generality of this impact to a wide range of cetacean species. One member noted that while calf
predation may not be relevant to all cetacean species, the underlying mechanism, i.e. mother-calf separation, could be the origin of other problems
that would lower the survivability of the calf in many species.

The results of Williams et al. (2006b) have implications for assessing the implications of short-term responses for the fitness of individual killer
whales, by estimating relative energetic consequences of human activities for killer whales in Johnstone Strait, British Columbia, Canada, in July
and August, from 1995 to 2002. Boat presence was shown to be linked to significant changes in the probability that focal whales would switch from
one activity state to another, which led to significantly different activity budgets in the presence and absence of boats. The authors used existing
data from captive killer whales (Kriete, 1995) to estimate that the energetic cost of meeting these budgets differed by only 3-4%. In the presence of
boats however, whales reduced their time spent feeding and the time spent rubbing their bodies on smooth pebble beaches. Lost feeding
opportunities could have resulted in a substantial (18%) estimated decrease in energy intake. The sensitivity analysis presented provided
preliminary evidence that anthropogenic disturbance could carry higher costs to killer whales in terms of reducing energy acquisition than in terms
of increasing energetic demand, and the authors urge future research to address this directly. In the meantime, the results suggested that
protected areas would confer greatest conservation benefit to threatened killer whale populations if MPAs were designed to identify and to protect
areas shown to be important for feeding activities.

Some members commented on the study’s sensitivity analysis, which showed that if there is concern about the energetic cost of short-term
behavioural responses, avoiding boats can cost less than disruption of feeding activities. It was suggested that behavioural studies should focus on
behaviours that link to vital rates. Williams noted that protecting small areas can have unanticipated benefits, not only for providing experimental
control areas essential for assessing impacts of anthropogenic activities on cetaceans, but also for alleviating those impacts. Williams noted that all
three case studies presented thus far were on closed populations of coastal odontocetes and encouraged similar studies on baleen whales, and
open and pelagic populations, even though such studies may result in estimates with higher variances.

One member noted two case studies on groups of animals exposed to different industries but with different population ecology: spinners in Hawaii
(watched in resting area); and gray whales in Baja (nursery area). Williams suggested that a literature review on the information available on
impacts on cetaceans might be useful. It was noted that it would be important to monitor and differentiate the effect of watching baleen whales in
both feeding and breeding grounds because of differing energetic pressures.

SC/58/E21 presented a study conducted from 1995 to 2003 on factors affecting the distribution of the Kvarneri¢ bottlenose dolphin population
(Losinj and Cres archipelago, Croatia). This population is the subject of an ongoing, long-term study started in 1987. The presence/absence of
dolphins was modelled as a function of six explanatory variables (depth, slope, distance from the nearest coast, distance from three marine petrol
stations, distance from the main route for pleasure boats, and bottom trawling areas). Results of GLM analyses showed that bottlenose dolphin
presence was negatively affected by two anthropogenic parameters: (1) the distance from the three harbours with marine petrol stations, which can
be considered as a proxy for a diffusive negative effect due to the physical presence of boats; and (2) a function of the distance from the main route
connecting two of the primary harbours of the archipelago, which corresponded to the presence of fast and erratically moving vessels. The latter
had a more spatially and temporally localised effect. Both parameters are associated with different types of boat traffic noise: low frequency and
intensity sounds vs. high frequency and intensity sounds, respectively. Stratifying the data by time it was clear that in the morning there was an
exclusion area for bottlenose dolphins along the main route used by speed boats; whilst in the afternoon, when many tourists had crossed the
archipelago and were anchored in small bays, this exclusion did not occur. However an overall exclusion effect along the coasts of the main island
of the archipelago was also detected, regardless of the time of the day. With regards to the potential long-term effect on bottlenose dolphin habitat
use by annual/seasonal changes in numbers of speedboats using the area, the analysis showed that the negative relationship between dolphin
presence and distance from the main speedboat route only became significant during the last triennium of the study (2001-2003), and that dolphins
showed complete avoidance of areas characterised by a highly anthropogenic activity lagged of one year from a crowed summer. In addition, the
distance from the three marine petrol stations became highly significant again after being non-significant during the second triennium. Thus it
appears that in recent years bottlenose dolphins were most affected by activities going on along the main speedboat route, and around the three
main harbours and petrol stations. This may indicate that they have reached their tolerance threshold to the number of boats presently using the
archipelago. Concerning potential long-term impact of traffic on the population there is some evidence of temporal changes during the nine years of
study in fecundity rates and abundance estimates, but not adult survival. GLMs can be a powerful and useful tool because they allow to model
encounters data gathered through not systematic effort, provided that a reasonable sample size is available.

It was noted that the work follows directly on recommendations made at the IWC Workshop on Habitat Degradation Workshop held in Siena in
2005 (SC/57/Rep2). When asked if animals where identified and expanding their range, the author responded that the population appears to be
slowly moving south but there is only one match from the new area. The sub-committee welcomed the authors’ use of flexible modelling techniques
such as GAM and GLM, which will be essential for many studies in which there is experimental control and manipulation of treatment levels will not
be possible, and consequently, appropriate modelling methods will help in holding confounding effects statistically constant.

The sub-committee agreed that there is new compelling evidence that the fitness of individual odontocetes repeatedly exposed to cetacean
watching vessel traffic can be compromised and that this can lead to population effects. The sub-committee recommend that similar studies
looking at individual fitness of cetaceans be carried out where ever possible. However, in the absence of these data it should be assumed that
such effects are possible until indicated otherwise. The sub-committee strongly encouraged the development of similar studies on large whales.

5.2.3 Case studies on short-term effects

SC/58/WW?9 reported a study on behavior of humpback whale mother-calf pairs observed around the Abrolhos Archipelago, in the Abrolhos Marine
National Park. The area is a special breeding and calving ground for this species in Brazil and also is an area with a high concentration of tourism
vessels. Mother and calf groups were observed by means of continuous sampling and groups with vessels were tracked using a theodolite. Three
whale-vessel categories of distances were analyzed: closer than 100m; between 100-300m; and further than 300m. The rates of behavioral events
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and time spent in different behavioral states were compared separately in all three categories to observations of randomly selected groups of
mothers and calves not involved in a vessel interaction. A total effort of 39h was analyzed, including observations in each of the four categories.

Results showed that differences in humpback whale mother and calf behavior occurred mostly in the presence of vessels within distances of 100-
300m. Mothers increased swimming linearity and mean speed, and decreased blow intervals and time spent resting. Calves exhibited less rolling,
fluke-ups and others active behavioral events as well as diminished resting time by approximately 64% as compared to the calves not exposed to
vessel interactions. The results indicate significant changes in the behavior of mother-calf pairs in the presence of vessels. As these changes may
be interpreted as negative effects, the authors suggested that Brazilian legislation should include a 300-meter caution zone, where boats would
reduce speed and avoid sudden changes in engine gear and direction.

SC/58/WW11 reported results from a study that monitored movements of vessels and northern resident killer whales during summer daylight hours
from July to September (1991-94) to determine whether vessels affected killer whales in the Robson Bight - Michael Bigg Ecological Reserve . Killer
whales were seen in all parts of the Reserve, but spent significantly more time near the rubbing beaches than anywhere else. Overall, killer whales
partitioned their time in the Reserve among resting (12%), rubbing (25%) and other activities (63%). Vessels, primarily commercial fishing vessels,
were observed entering the Reserve over 12,000 times during the 4-year study. They did not appear to have marked effects on the numbers of
whales in the Reserve. However, vessels did appear to affect the movements of the whales in this near-shore habitat. Whales were more likely to
move to another area of the Reserve or to leave the Reserve entirely when vessels were present than when they were absent, and were more
sensitive to vessels near the rubbing beaches than anywhere else in the Reserve. These findings suggest that boats can displace whales from
areas that might be designated as critical habitat. However, the possible long-term consequences of such short-term effects are not known and
require further study.

One member asked whether these data could be used to look at duration of impact. It was noted that such data are available, but were not
presented in paper SC/58/WW11. One member noted the value of analyses such as those presented for identifying habitat displacement, because
such a response can be directly linked to impacts on life-history strategy. It was suggested that future analyses should incorporate information on
prey availability as a proxy for habitat quality, so that the probability of leaving or staying in a zone of the reserve could be modelled as a choice:
that is, a function of both the intensity of the disturbance; and the cost of leaving. Williams noted that this paper provided additional evidence for
the value of protecting seemingly trivial proportions of the whales’ range.

Ritter presented results of a study on a small and resident population of bottlenose dolphins off Choros Island in Chile (Yazdi, 2005). This land-
based study used a theodolite to track animals and to determine behavioural states and swimming speeds during boat exposure and periods
without boat presence (the latter being used as a ‘control’). Behavioural changes were recorded 3.5 times more often during boat exposure, with
the dolphins regularly showing an increase of swimming speed and performing evasive manoeuvres (horizontal and vertical avoidance), including
leaving their preferred residence are. Dolphins also performed more leaps and tail slaps, and a tendency of stronger group dispersion when boats
were <100m of the animals. The behavioural budget was changed markedly, with apparent feeding, resting and socializing behaviours decreasing,
while slow travel and fast travel increased. Results derived during a study by the same author with captive dolphins, where oxygen demand was
used to calculate energy budgets, were transformed to the Choros population. It was found that the mean power requirement of dolphins was
approx. 15% higher when boats were present. This equals 324kJ or 65g fish per hour. When boats came closer than 100m, the dolphins had to use
one third of their energy budget to avoid boats. As feeding and diving behaviours were not observed when boats came close, the energy supply of
the dolphins was impeded.

The sub-committee noted that details on methodology, results, data and how energy requirements were calculated were not presented. They
welcomed the summary presented and a proposal to submit papers on this dissertation during next years’ meeting.

SC/58/WWH12 reported results to suggest that killer whales did, in fact, respond differently to approach by few (1-3) versus many (>3) vessels.
Swimming paths became less direct when whales were approached by few boats, but whales increased their path directness when approached by
many boats. Consistent with previous studies, inter-breath interval, swimming speed, angle between successive dives and rates of surface-active
behaviour did not differ significantly. The authors of SC/58/WW12 recommend that whalewatching guidelines be modified to address crowding.

Rose presented SC/58/WW14 which noted a large increase in whalewatching in Costa Rica since 1998. In seven years, the industry grew by
seventeen-fold. In 2001, this study was undertaken to evaluate the behavioural responses of 4 species of cetaceans (tucuxi, bottlenose dolphins,
spotted dolphins and humpback whales) to various boat behaviours (‘driving strategies’). The boat operators were expected to follow recommended
approach and follow guidelines but frequently violated them. They approached directly (at right angles) rather than from behind the cetacean group
and parallel to it. They also approached within 100m. The most frequently watched species (spotted dolphins) often changed their behavioural state
and direction. They reacted most strongly (and significantly) when operators violated guidelines. The study made a number of additional
observations: the number of operators offering a swim-with-cetaceans option have increased from 35% in 2001 to 80% in 2005. Feeding of
cetaceans never was observed, but two collisions with whalewatching boats were reported. Finally, as many as six whalewatching boats have been
observed around one dolphin group or one mother/calf pair of humpback whales. The authors noted that rangefinders are essential to decrease
bias in distance estimation. The results from this study were instrumental in the formulation and successful 2005 passage of legislation in Costa
Rica that will govern whalewatching as well as other aspects of marine mammal conservation.

Visser et al. (2006) described preliminary results from a land-based study of the behaviour and activities of Risso’s dolphins in the presence and
absence of boats. The authors were not present to communicate their results, but the subcommittee welcomed the information from a taxonomic
group and a geographic area from which results are not often received. Some members commented on the difficulty they had in interpreting the
methods used and the results reported in this study, and suggested re-analysis of existing data. It was noted that the methods used in SC/58/E21
might be helpful in this case to tease apart the potential confounding effects of boat traffic and seasonality.

Attention was drawn to the recurring theme in the papers presented to this year's meeting, namely the message that cumulative impacts can
change energetic budgets of cetacean populations. In particular, Visser et al. (2006) mirrored previous findings from bottlenose dolphins in
Doubtful Sound, which showed that boat presence was correlated with reduced time that dolphins spent resting, which was suggested as a
particularly vulnerable time for cetaceans. Ritter stated that in his work from whalewatching platforms in the past 10 years, he has rarely, if ever,
observed resting activity in bottlenose, common, rough-toothed, Atlantic spotted or striped dolphins. One member noted that such disruption could
have particular implications for calves and juveniles, who assimilate energy into growth during resting. It was noted that such generalisations were
not universal, and Williams drew attention to the contrast between the results presented here (in which boats were thought to have caused a
decline in the proportion of time that Risso’s dolphins spent resting) and those that he and his co-authors have presented on killer whales (in which

Annex M - Final Sqg.doc 8 17/06/2006



apparent feeding activity seems to have been disrupted by boats). Perhaps one reason why Visser et al. (2006) did not demonstrate foraging
disruption was that Risso’s dolphins were feeding 1,000 below surface, and consequently could not detect success or failure.

The subcommittee agreed that appropriate study design and analytical methods are essential for discriminating between natural ecological
variability and anthropogenic impacts.

Williams noted that the study in the Azores may be able to provide information on an issue frequently discussed in this subcommittee, namely the
role of engine noise in eliciting behavioural responses from cetaceans. Williams noted that Visser et al. (2006) used a jet propulsion system on
their boat, and encouraged the authors to submit information next year on the responses of a variety of cetacean species to experimental approach
by their boat with its quiet engine.

SC/58/WW1 summarized behavioural impact studies over the past year that reported on short-term impacts of whalewatching activities. Richter et
al. (2006) investigated the behaviour of resident and transient sperm whales in response to boat-based and aerial whalewatching in Kaikoura, New
Zealand. They found that time durations at the surface were slightly shortened for sperm whales when whalewatching boats were present, but
surface durations were longer when animals were exposed to aerial whalewatching. The time until the production of the animal’s first echolocation
click when diving was also shorter when whalewatching boats were present, possibly because boat-based noise decreased the effectiveness of
echolocation to find prey and whales may click sooner to compensate. The authors also noted that transient whales reacted more intensely to
whalewatching activity and suggested that resident animals may be habituated. All studies on the impacts of whalewatching activity in Kaikoura
have been conducted after whalewatching was well established in this area, i.e. there is not baseline of natural, undisturbed behaviour against
which to compare current observed behaviour.

Mattson et al. (2005) investigated common bottlenose dolphin behaviour in response to boat traffic in South Carolina, USA, primarily whalewatching
boats. They noted that dolphin groups were significantly larger when animals were surrounded by multiple boats. Moreover, changes in behaviour
type, direction, and both behaviour and direction, were observed in a proportion of groups exposed to whalewatching activity (6%, 4% and 10%,
respectively). However, changes in behaviour and direction were more pronounced in response to other forms of non-whalewatching boat traffic.

5.3 Recommendations for strategic long-term research designs

The sub-committee agreed that the sophistication of the experimental methods and quantitative analyses presented in Item 5.2, as applied to
bottlenose dolphins in Shark Bay, Australia, Fiordland, New Zealand, and Croatia, and northern resident killer whales in British Columbia, Canada
were extremely valuable contributions to the sub committee discussions and encouraged the continued submission of similar works. The success
of these studies was due to their rigorous and multi-scale, BACI (Before, After, Control, Impact) experimental designs and their ability to place
short-term effects in a population level context. In all cases, a multi-scale approach provided evidence of the biological significance of effects. It is
important to point out that quantitative spatial analyses can provide a powerful tool for studies in which effort is not systematically collected. Long-
term studies allowed the repeated observation of short-term effects to be placed into a longer temporal context. The use of defined control and
impact sites, again at various spatial scales, allowed for comparisons which revealed the biological significance at the individual- and population
level. New quantitative analytical techniques were used to incorporate results into a PCAD-like framework.

The sub-committee agreed that the way forward would be to develop a holistic approach to whalewatching impact assessment whose goal is to
tease apart impacts attributed to whalewatching, other human-induced effects and ecological effects. Recent results discussed in the sub-
committee showed encouraging avenues to further our understanding of whalewatching impacts. The sub-committee proposed that a dedicated
workshop to develop a world-wide research design would be very helpful to this process and recommend that such a workshop be held.

It was agreed that the goal of the workshop should give strong consideration to inter alia:

(a) inclusion in research designs of species of varying taxa and life history strategies and exposed to different environmental factors;
(b) experimental studies with appropriate controls and use of innovative technology and analytical techniques, including modelling; and
(

c) availability of specific data (e.g. local history of whalewatching activities, baseline data, longitudinal data on species in question, ecological data,
human impacts including exploitation history).

6. DATA SOURCES FROM PLATFORMS OF OPPORTUNITY OF POTENTIAL VALUE TO THE SCIENTIFIC COMMITTEE

SC/58/WW?3 described the creation of a database to track and evaluate opportunistic data collection programs world-wide. This relational database
contains institutional information, research location, data types(s), focal species and other details necessary to identify opportunistic data sets that
may be of use to the Scientific Committee. Information was extracted from reports previously prepared by Robbins (2000) and Palazzo et al.
(2003) and a request for new information was issued to the marine mammal community via the electronic listserver, MARMAM. Although still
preliminary, the database currently contains 143 individuals or institutions that have reported using opportunistic platforms to collect data in 40
countries and on 45 different species. The authors noted that this database will be updated annually and can be queried at the request of Scientific
Committee members.

The sub-committee discussed the importance of evaluating the quality of opportunistic data sets on a case by case basis. Data collection programs
that are already designed, implemented and/or used by scientists may be of greater value and reliability than those that do not. However, it was
also agreed that some types of data are typically accurate and valuable regardless of the training of the collector. Obvious examples of the latter
include photo-identification and automatic logging of environmental and position data. Robbins clarified that the database includes fields that allow
programs to be categorized by scientist involvement and type of data collected. She plans to continue to track scientific publications emanating
from specific data sets and to incorporate this information into the database.

The IWC already requests information about opportunistic data collection in Section 2.1.2 of the national progress reports. In response to a query,
Robbins indicated that progress reports are also being mined for information, but that the ad hoc nature of these entries makes this somewhat
difficult. She indicated that it could be helpful to provide guidance or impose additional structure in that section of the report template. The sub-
committee agreed that an intersessional working group be established to:

(1) monitor and evaluate opportunistic data collection programs world-wide, particularly those using whalewatching platforms;

(2) encourage scientifically sound and management relevant data collection methods; and
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(3) facilitate the Scientific Committee’s access to opportunistic data sets that may be relevant to its work.
Robbins agreed to Chair the working group.

Paper SC/58/WW10 followed up on a recommendation to report to the sub-committee on implications of the growing Antarctic tourism industry for
cetaceans. Williams accomplished this by collaborating with Dr. Kim Crosbie of the International Association of Antarctica Tour Operators
(www.iaato.org), who provided the most recent statistics available on Antarctic tourism. Paper SC/58/WW10 noted that the industry has developed
from a few hundred people visiting the Antarctic each year in the 1970s, to more than 20,000 today. The vast majority (~90%) of visitors are
restricted to the Antarctic Peninsula region, and whalewatching is by no means the primary purpose for Antarctic tourism. The authors suggested
that the impacts of Antarctic tourism on cetacean populations are likely to be small, because: the overall number of visitors is low; the likelihood of
animals being approached repeatedly is restricted to a few areas for a few months of the year; and because the industry association members have
developed a code of conduct for whalewatching (SC/58/WW10, table 1) to minimise their impacts on cetaceans. In addition, paper SC/58/WW10
presented case studies on the contribution of the Antarctic tourism industry (since its inception) to the work of the SC by providing invaluable
support to reduce costs of a number of whale-oriented research projects in the Antarctic. Ship-based research is always expensive, but costs are
particularly prohibitive in the Southern Ocean. Existing partnerships between tourism and whale research include, inter alia: logistical support (the
industry provides transportation for personnel to and from research bases every year); work with the Antarctic Humpback Whale Catalogue
(SC/58/SH19) and the Antarctic Killer Whale Catalogue (www.akwic.org) to which passengers and naturalists are encouraged to submit
photographs of individually recognisable whales; and providing ship time for researchers working on well-defined cetacean research projects that
can benefit from non-randomised survey coverage in the Southern Ocean (e.g. Williams et al., 2006a; Pitman and Ensor 2003). In all, this healthy
co-operation between industry and science amounts to an estimated million dollars of in-kind support each year.

The sub-committee thanked their authors for following up on its request to provide such information. Some members noted that new statistical
methodology now enables researchers to make use of data collected from non-randomised survey designs. Williams responded that it would be
interesting for researchers using Antarctic tourism ships to collect data that could explore, for example, ecological relationships between Antarctic
baleen whales and ice cover, and particularly for collecting more information on the three ecotypes of Antarctic killer whales. One member drew
attention to the pelagic component of Antarctic tourism, and noted that it addressed a recurring discussion about the utility of data collected from
whalewatching boats, namely that such data are often geographically restricted to near-shore environments. Williams responded that indeed, the
industry has allowed him to collect information on distribution of fin whales in the South Atlantic sector of the Southern Ocean during dozens of
crossings of the Drake Passage. One member asked about the potential for tourism to grow with the introduction of flights being offered to the
Peninsula. It was noted that indeed, the rough seas typical of the Drake Passage and the Scotia Sea have served historically as a natural barrier to
limit tourism presence in the Antarctic, and that flights to the area could increase tourism numbers dramatically.

SC/58/SH19 summarized opportunistic photographs submitted to the Antarctic Humpback Whale Catalogue (AHWC) curated at the College of the
Atlantic (COA), Bar Harbour Maine since 1987. Opportunistic data represents a significant portion of the AHWC and 50% (397) of catalogued
individuals from the Antarctic Peninsula. The availability of this data has broadened our understanding of the exchange between areas and in some
cases provided information that previously was not available. For example, the submission of a photograph from a cruise ship off South Georgia in
2004 of an animal previously seen in Brazil resulted in the first long-distance resighting of an individual from these areas. The AHWC provides a
unique clearing house for opportunistic data, making the photographs and analysis available to other researchers.

SC/58/SM12 contains examples of new information on dolphin distribution in the Dominican Republic (Samana Bay) collected via whalewatching
operations. Collection of data has been enhanced by the enthusiasm of tour operators to have data about dolphin occurrence; at present the
whalewatching season is about 3 months long. While the activities focus on humpback whales, an abundance of dolphins would allow a longer
whalewatching season and would have economic benefits for the operators. Therefore, helping to collect scientific data could benefit the tour
operators directly.

Noting that this year's focus of the Small Cetaceans sub-committee was the Caribbean region and that there are substantial data gaps as well as a
substantial number of whalewatching vessels in the Caribbean, it is possible these data gaps could be addressed via the use of whalewatching
operations. However, it was noted that training of data collectors and quality assurance of data would be important factors. It was noted that the
web-based Data recording System (DRS) (see www.wdcs.org/drs), as developed by the sub-committee, would be a way of achieving both of these
needs. The sub-committee agreed that an intersessional working group be formed to revisit the DRS and examine data collection from
whalewatching operations. Mark Simmonds agreed to Chair the group.

One member noted that the full cooperation of local tour operators in Shark Bay was essential to document impact and control areas of where
whale watching occurs by allowing automatic GPS downloading of tour vessel movement during cruises (Bejder et al., 2006b). Furthermore, tour
operators agreed to stay away from groups of dolphins that were being tracked from land-based theodolite stations during BACI controlled
exposure experiments (Bejder et al., 2006a). The sub-committee agreed that collaboration with tour operators is highly encouraged to optimise the
effectiveness of experimental designs.

7. OTHER TOPICS

7.1 Review reports of intersessional working groups

Three intersessional working groups were formed at last years meeting of the sub-committee: (1) identifying data sources from platforms of
opportunity of potential value to the Scientific Committee; (2) further development of precautionary approaches (e.g. quantitative risk assessment)
as a science-based framework for management of whalewatching; and (3) development of a questionnaire and improved methodologies to assess
the extent and potential impact of swim-with-whale operations.

Robbins reported on the results of intersessional working group 1 in Item 6 of this years’ sub-committee report. Simmonds reported that discussions
from intersessional working group 2 were subsumed under Item 5 and that there would be no additional report. Rose reported that working group 3
(swim-with) has made progress in developing a questionnaire for researchers and operators in an attempt to get more in-depth data on operational
procedures when people are placed in the water with large whales. Rose invited members of the sub-committee to contribute suggestions for the
questionnaire. The sub-committee agreed that this group should continue its work and report to next years’ meeting. Rose agreed to Chair the
working group.
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