
An aerial and maritime survey were conducted in Spring 2023 in the northern part of

the Marine Protected Area (MPA) of the 'Mediterranean Cetacean Migration

Corridor’, during CETAMED Project. The study covered an effective effort of 4,694 km

during aerial survey and 2284 km during maritime survey. 11 sightings of Risso’s

dolphins (ER=0.00234 sightings/km) were reordered during aerial survey and 7

sighting (0.0044 sightings/km) were recorded on effort during the maritime survey.

We present here the results from the spatial distribution model of Risso’s dolphins of

the maritime survey analyzed using a Generalized Additive Model (GAM) with a

binomial distribution and a logit link, incorporating 23 different predictive variables

based on local daily environmental and physiographical variables. These results are

compared with data from previous research conducted in a neighbouring region,

revealing geographical overlap with the MPA and involving a system of submarine

canyons. The research was carried out off the central coast of Catalonia (NE-Spain)

from 2009 to 2021, covering an area of 9,790 km² and involving a survey effort

spanning 8,026 km. In total 24 sightings of Risso’s dolphins (ER=0.0019

sightings/km) were included in the GAM Model, but only physiographical variables

were included.
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GRAMPUS MARITIME MODEL ENVIRONMENTAL VARIABLES 2023

▪ Correlation observed between the spatial distribution of Risso’s dolphins in 
the 2023 survey and variations in slope, depth, and chlorophyll presence in 
the Marine Protected Area (MPA).

▪ Risso’s dolphins primarily inhabit areas between 500m and 2000m depth 
and 60 to 100km from the coastline, aligning with the final part of 
submarine canyons.

▪ Direct inverse relationship identified between the presence of Risso’s 
dolphins and their proximity to the shoreline.

▪ The model explains 17.7% of the variability in Risso’s dolphin presence in 
relation to environmental factors

GRAMPUS MARITIME MODEL PHYSICAL VARIABLES 2009-2023

• Correlation observed between distance to canyons, which was not apparent 
in the 2023 model due to incomplete coverage of submarine canyons in the 
surveyed area.

• Strong correlation identified with hillshade values, indicating terrain 
ruggedness or complexity, often associated with topographic features like 
submarine canyons.

• The model for 2009-2023 explains 10.7% of the deviance despite an increase 
in data to 24 sightings, highlighting the significance of incorporating 
environmental variables.

GRAMPUS MARITIME MODEL 
ENVIRONMENTAL VARIABLES 2023

GRAMPUS MARITIME MODEL 
PHYSIOGRAPHICAL VARIABLES 

2009-2023

The study area is the north part 
of the Marine Protected Area 
(MPA) 'Mediterranean Cetacean 
Migration Corridor,' situated 
between the Catalan coast (NE-
Spain) and the Balearic Islands. 
Covers a total area of 32,652 km2 
and serves as an offshore 
habitat, particularly suitable for 
deep-diving cetacean species. 

STUDY AREAINTRODUCTION

Edf Ref.df Chi.sq p-value
s(DEPTH)      2.020 2.458 6.148 0.0745 .

s(SLOPE_SD) 2.499 2.813  8.416 0.0343 *
s(DIST_COAST) 1.000 1.000 5.947 0.0147 *
s(CHL) 1.000  1.000  0.0483 0.010109 *

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1
R-sq.(adj) =  0.0449   Deviance explained = 17.7%
UBRE = -0.87795  Scale est. = 1         n = 644

Predicted smooth splines of the response variable presence/absence of Grampus griseus as a function of the 
validated explanatory variables. The degrees of freedom for non-linear fits are in parentheses on the Y-axis. Tick 
marks above the X-axis indicate the distribution of sightings. Dotted lines represent the 95% confidence intervals of 
the smooth spline functions.

Edf Ref.df Chi.sq p-value
s(HILLSHADE)  1.000         1.000  6.897 0.00864 **

s(DIST_CANYO) 1.000 1.000 3.840 0.05006 .
s(X) 2.21 2.767 7.704 0.04845 *

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1
R-sq.(adj) =  0.0299   Deviance explained = 10.7%
UBRE = -0.77987  Scale est. = 1         n = 920

Effort conducted
2009 -2023

• Confirmation of previous findings (Chicote et. al 2023)* indicating a shift in 
species distribution towards offshore areas in the Mediterranean.

• Emphasis on the significance of locating the species in the terminal 
segments of canyons.

• Highlighting the necessity to extend protective measures to these specific 
areas, particularly submarine canyons, to safeguard a significant portion of 
the species' habitat.

*Chicote et al. (2023). Submarine canyons as key habitats to preserve Risso's dolphin (Grampus griseus)
populations in the northwestern Mediterranean Sea.Frontiers in Marine Science,
10,1080386.https://doi.org/10.3389/fmars.2023.1080386
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