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ONR Working Group

m Population Consequences of Acoustic Disturbance (PCAD)
- ldentify and use most robust data sets
- Span:

m Taxonomic groups

m Reproductive strategies

m Chose:
- Elephant seals
— Coastal bottlenose dolphins
- North Atlantic right whale
- Beaked whales




New Conceptual Model

m Population Consequences of Disturbance (PCoD)
- Disturbance doesn’t have to be acoustic
- Physiological, as well as behavioural changes
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Elephant Seals

m What we know:
- Mother’s mass determines wean mass (Arnbom et al. 1993)
- Wean mass is related to pup survival (McMahon et al. 2003)
— Role of pup survival on population growth rate (McMahon et al. 2005)
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All the Rest
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All the Rest
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Vital Rates and Population Dynamics

m We know how to link them
- e.g., matrix population models
- Not always easy
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Disturbance, Behaviour and Physiology

m More and more information becoming available

- BRS studies
- Marine stress research program
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Data Hungry

m Certain links will be difficult to quantify for most populations
- Not enough data
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PCoD lite

m Link directly to vital rates
— Published relationships
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PCoD lite

m Link directly to vital rates
- Published relationships

m Example: killer whales

— Disturbance could affect
m T[ime spentin foraging areas
m Ability to forage

— Chinook abundance affects survival (e.g., Ford et. al 2010)




Interim PCoD

m Use expert judgement to fill knowledge gaps
- (Can address a variety of questions
- Rigorous approaches to expert elicitation

- Reliable and practicable
— Quantifies uncertainty

PHYSIOLOGICAL

m Only used until data
are available

King et al. 2015
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Elicitation Results

m Experts are asked for:
- Best estimate
- Lowest and highest plausible values
— Their certainty in their response

m Information is combined to form a distribution
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Off-shore Wind

m EE to define relationship between disturbance and vital rates

m Simulate disturbed and undisturbed populations
- 500-1000 times
- Over 1-20 year period
— Results from EE in disturbed simulations only
- Uncertainty in both

m Compare the distributions of the two populations
- Difference represents the theoretical loss of animals
- Compare to the PBR




(Interim) PCoD and Uncertainty

m Uncertainty accounted for includes:

- The number of animals disturbed per day as a result of different
kinds of activity

- The size and status of the population that is likely to be affected
- The duration of the disturbance response

- The vulnerability of different components of the population
- Variations among experts in the parameter estimates

- Environmental stochasticity

- Demographic stochasticity
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