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The main threat for fin whales and sperm whales in the 
Mediterranean Cetacean Migration Corridor is marine 
traffic. In 2018, the ‘Mediterranean Cetacean Migration 
Corridor’ was established as a Marine Protected Area 
(MPA). However, several important shipping lanes use 
this area and therefore, cetacean species are critically 
exposed to ship strikes and noise pollution. As part of 
the ongoing development of a management plan for 
the Marine Protected Area (MPA), it is imperative to 
conduct a risk assessment for collisions involving these 
species. 

METHODOLOGY

1 Aerial and maritime surveys 

Fin whale sightings and sperm whale acoustic 
detections recorded during the surveys were used to 
determine the presence and absence of whales across 
the study area in a 4x4km cell grid. Static, physic and 
oceanographic variables were considered as 
explanatory oceanographic variables to describe fin 
whale distribution over the study area and static 
variables for sperm whales. Fin and sperm whale 
distribution were modelled using Generalised 
Additive Models (GAMs) with binomial distribution 
family and log link function, using the R package 
mgcv. The final GAM was used to predict the monthly 
and spring average occurrence of these species.

A total of 4407 km and 1972 km were surveyed during the aerial 
and maritime survey respectively. In total 16 fin whales were 
observed during the aerial survey and 28 in the marine survey. 
Sperm whales were detected in 109 occasions in the whole area.
The whole study area presents high-risk vessel presence, being 
higher in the southwestern area due to the interconnectedness 
of major harbors such as Tarragona, Barcelona with the Balearic 
Island and the rest of the Mediterranean Basin (Figure 2). 
Occurrence of fin whales during spring predicted by the best 
GAM model (30,5% explained deviance) can be observed in 
Figure 3b. Fin whale appears to prefer the western portion of the 
corridor, with limited presence in the northeast. This spatial 
distribution is mirrored in collision risk potential maps, primarily 
impacting the western extents of the corridor and the area 
north of Menorca (Figure 4a).
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Fin and sperm whales are potentially exposed to marine traffic throughout the northern Mediterranean Cetacean Corridor. The collision 
risk for fin whales is primarily concentrated in the western part of the Marine Protected Area (MPA), whereas for sperm whales, the central 
and northwestern areas of the corridor pose the highest collision risk.
Since fin whales are only present during the spring months, seasonal mitigation measures focused on the west of the MPA could be 
contemplate. Conversely, as sperm whales are present year-round, different mitigation strategies should be considered. Additionally, the 
submarine canyons off the Catalan coast and adjacent to the MPA must be considered when defining mitigation measures due to the 
presence of these species in the area. It is crucial to identify priority areas and periods, were mitigation measures can be most effective. 
The results obtained are expected  be taken in account during the elaboration of the  management plan of this MPA.

Collision risk was calculated as the product of the 
probability of fin whale occurrence (GAM prediction) 
and probability of a vessel (EMODnet computed data), 
resulting in a relative probability of co-occurrence or 
whale/vessel encounter. The resulting risk index 
ranged from low (0) to high (1), indicating areas of 
elevated risk. 

Route densities in the study area were obtained 
from the EMODnet database, focusing on high-risk 
ship strike vessels such as tankers, cargo ships, and 
passenger ships. The mean of the number of routes 
per month (April to June) was computed in the 
same 4x4 km grid cell resolution and normalized 
from (0) to (1). 

Aerial and maritime line-transects were conducted  in 
spring and summer 2023 in the northern section of the 
Mediterranean Cetacean Migration Corridor (Figure 1). 
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Sperm whale predicted distribution 
shows a higher occurrence in the 
western and eastern central edge of 
the Corridor (Figure 3b). Sperm whales 
are found in those areas with deep 
canyons and well as submarine 
features. Therefore, the areas with a 
higher collision risk for this species are 
located in the central longitudes of the 
study area and northwestern edge 
(Figure 4b). However the GAM model 
needs to be improved. 

Figure 2 Mean spring route density of cargo, tanker
and Passenger vessels. . 

Figure 3 a.Predicted fin whalespring distribution.  b. 
Predicted sperm whale distribution

Figure 4 Probability of fin whale–vessel co-occurence. 
a. Fin whale b. Sperm whale

Figure 1 Fin whale sightings and sperm detections. 
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