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Good afternoon everyone. Thank to the organisers for this great conference and sorry for not being here with you. Today I will talk about the use of environmental variables that describe the water column in habitat models to study the distribution of deep-diving cetaceans.

http://www.slidescarnival.com/?utm_source=template


Context

2

Virgili et al. (2019)

 Species distribution models are commonly used with static and surface dynamic
environmental variables to predict top predator distributions
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Species distribution models are commonly used with static and surface dynamic environmental variables to predict top predator distributions because they are easily accessible and available at various spatial and temporal scales.
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 Species distribution models are commonly used with static and surface dynamic
environmental variables to predict top predator distributions

 Deep-divers spend most of their time in deep waters to feed
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But, deep-divers like sperm whales and beaked whales spend most of their time in deep waters to feed on mesopelagic and bathypelagic prey. 
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So the use of surface variables may limit the ability to correctly infer their habitats through habitat models.




Objective

Combining static and dynamic variables integrated over 
different depth classes of the water column to model the 

distribution of deep-diving cetaceans
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So, the aim of our study was to combine static variables and dynamic variables integrated over different depth classes of the water column to model the distribution of deep-diving cetaceans and to identify which variables were the most important for each species.
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 Effort and sighting data
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To do that, on one side we have assembled various boat based and aerial surveys in the Bay of Biscay and obtained beaked whale and sperm whale sightings. 
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 Environmental variables
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On the other side, we have extracted various environmental variables including static variables such as depth, slope or roughness
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 Environmental variables
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But also dynamic variables like eddy kinetic enegy, temperature and gradients of temperature, 
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 Environmental variables
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These dynamic variables were integrated over 4 different depth classes from the surface to 2000m.
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 Models

GAMs

Sightings
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All these data were then included in GAMs or generalised additive models to identify wich variables were the most important for each species and predict their distribution.
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Beaked whales Sperm whales

Mean Temperature surface 86 % Mean Eddy Kinetic Energy200-600m 40 %

Standard deviation Temperature0-200m 70 % Standard deviation Gradients of Tsurface 19 %

Roughness 38 % Mean Temperaturesurface 16 %

Depth 28 % Mean Temperature200-600m 16 %
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For beaked whales, the most important variables were the average temperature at the surface, the standard deviation of the temperature between 0 and 200 m, the roughness and the depth while for sperm whales, the most important variables were the mean of the eddy kinetic energy between 200 and 600 m, the standard deviation of the gradients of temperature, the average temperature at the surface and the average temperature between 200 and 600 m.
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With the models, the highest densities of beaked whales were predicted near the continental slope and in the abyssal plain, with maxima predicted in the canyons of the south-eastern Bay of Biscay while the highest densities of sperm whales were predicted further out in the abyssal plain and near canyons and seamounts in the east and the south of the Bay of Biscay. 
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 Highest densities of both taxa predicted near the continental slope, canyons and in
the abyssal plain
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To conclude, the highest densities of both taxa were predicted near the continental slope, canyons and in the abyssal plain in the Bay of Biscay
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 Highest densities of both taxa predicted near the continental slope, canyons and in
the abyssal plain

 But different variables were selected in the models

 Static and surface to subsurface dynamic variables for beaked whale
 Surface and deep-water variables for sperm whale
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But different variables were selected in the models: 
Static and surface to subsurface dynamic variables for beaked whale 
Surface and deep-water variables for sperm whale
which could suggest differences in foraging strategies and in the prey targeted between these species
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 Highest densities of both taxa predicted near the continental slope, canyons and in
the abyssal plain

 But different variables were selected in the models

 Static and surface to subsurface dynamic variables for beaked whale
 Surface and deep-water variables for sperm whale

 Increasing the use of deep-water variables should be considered to improve
knowledge of habitats used by species
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Increasing the use of deep-water variables should be considered to improve knowledge of habitats used by species, especially for the one closely linked to processes at depth.
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Thank you for your attention!

Contact: auriane.virgili@univ-lr.fr

Published in : Virgili, A., et al. (2022). Deep ocean drivers better explain habitat
preferences of sperm whales Physeter macrocephalus than beaked whales in the Bay
of Biscay. Scientific Reports 12, 9620.
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To finish, I would like to thank my coauthors and the DGA for funding this study and thank you for listening. 
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