
 
 
 
 

 

 

This presentation reflects ongoing research and all content should be considered 
preliminary. Please do not cite the presentation or its content without explicit 

permission from the senior author. 
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David Lusseau, Rob Williams, Fredrik Christiansen, Lars Bejder 

Marine tourism: a global economic powerhouse 
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Where whalewatching takes place 

 

Lusseau et al. sub, O'Connor et al. 2009 IFAW 
# whalewatchers: 2008 

1998-2008 global annual growth: 3.7% 

Range of interactions 
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Case studies 

Puget Sound, WA 
Johnstone Strait, BC 

Shark Bay, WA 

Doubtful Sound 
Milford Sound 

Faxafloi Bay, Iceland 

PCAD model – coastal bottlenose dolphins 

Behavior 
change 

Nurturing 

Feeding 

Fewer offspring 

Increased offspring 
mortality 

Reduced energy intake 

Increased energy 
expenditure 

Reduced 
condition/growth 

Disturbance 
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PCAD model – coastal bottlenose dolphins 

Behavior 
change 

Nurturing 

Feeding 

Disturbance 

Disrupted activity budget 

Christiansen et al. 2011 IWC/62/WW2; Lusseau 2003 Cons Bio, Lusseau 2004 Eco Soc, Lusseau 2004 MEPS; Williams et al. 2006 Bio Cons; Lusseau, et al 2009 ESR 

• Fiordland bottlenose dolphins: significant changes in 
activity budget 

– ↑ travelling 

– ↓ resting 

– ↑ travelling bout duration 
 

• Minke whales: foraging disruption on feeding grounds 
 

• Killer whales: feeding disruption 

• ↓ energetic gain > ↑ energetic demand 
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Pacific Northeast killer whales 

 

Boat interactions are incorporated as a risk 
factor in the population’s landscape 

 Effect is tuned to boat type 

Lusseau et al in prep;  Williams et al. In prep; Williams et al. 2011; Williams et al. 2006; Lusseau et al. 2009 
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Effect size varies with prey availability 

Lusseau et al in prep; Williams et al. 2011 

Killer whales, Robson Bight: 1995-2004 

 

PCAD model – coastal bottlenose dolphins 

Behavior 
change 

Nurturing 

Feeding 

Fewer offspring 

Increased offspring 
mortality 
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PCAD model – coastal bottlenose dolphins 

Feeding Reduced energy intake 

Increased energy 
expenditure 

Fiordland, New Zealand 

Milford Sound 

Doubtful Sound 
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Fiordland: Milford Sound 

Threshold in Milford Sound: habitat abandonment 
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Lusseau 2005 MEPS, Lusseau 2004 Eco Soc, Lusseau et al. 2006 TiME. 
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If time elapsed between 
boat interactions <70min 
then leave 
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PCAD model – coastal bottlenose dolphins 

Behavior 
change 

Nurturing 

Feeding 

Fewer offspring 

Increased offspring 
mortality 

Reduced energy intake 

Increased energy 
expenditure 

Reduced 
condition/growth 

Disturbance 

PCAD model – coastal bottlenose dolphins 

Fewer offspring 

Increased offspring 
mortality 

Reduced energy intake 

Increased energy 
expenditure 

Reduced 
condition/growth 
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Fiordland: Doubtful Sound 

 

Reduced calf survival 
IBI: 110min → 70 min 

Currey et al 2011; Currey et al. 2007 P Con Bio; Currey et al. 2008 Aq Cons; Currey et al. 2009 Bio Cons; Lusseau et al 2006 TiME; Lusseau 2004 MEPS 
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Shark Bay 

Calving success of individual females 
Shark Bay 

Bejder 2005. 

Whalewatching exposure index 

L
ik

el
ih

o
o

d
 t

o
 c

al
ve

 s
u

cc
es

sf
u

ll
y 

0.2 

0.4 

0.6 

0.8 

1 

0.00 0.05 0.10 0.15 0.20 0.25 



22/10/2011 

12 

Mechanism 

Lusseau et al. sub TREE 

Population 
growth rate

Calf production

Calf growth

Calving success

Adult survival

Female energy 
allocation

Energy

constraints

Disruption of 
behavioural 
domains

Foraging

Resting

Movement 

Socialising

Vigilance

Sustainable disturbance management 
 Whalewatching is an excellent way of making use of whale 

and dolphin resources because of its potential associated 
direct and indirect benefits. 

 

 While it does not have a direct lethal effect on cetacean 
populations, disturbances can still consume that resource. 

 

 Challenge: the pathway to population consequences is not via 
adult female survival. 

 

 Most coastal cetacean populations are exposed to tourism. 
Let’s not get it wrong. 
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