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Understanding population dynamics, habitat use patterns, social 

behaviour and migratory patterns are key to establishing 

conservation measures for humpback whales, Megaptera 

novaeangliae, especially for endangered populations such as the 

Central American Population (CAM) where data are limited and 

dedicated research is urgently needed. Our study combined citizen 

science and science-based datasets collected at two coastal sites in 

northern and southern Nicaragua over multiple breeding seasons 

from 2004 to 2023. We investigated whether Nicaragua is a breeding 

area for humpback whales, and if differences in habitat use patterns 

were identified between northern and southern Nicaragua according 

to the social groups. The number of individuals that visit Nicaragua 

were calculated and the presence of spatial structuring was inferred 

through photographic recaptures between both sites. We further 

investigated migratory routes and connections by comparing photo-

identification data from Nicaragua with the international database 

Happywhale. A temporal analysis of the recaptures was performed 

to understand the migratory timing of the animals. We investigated 

the migratory connection of a different Southern Hemisphere 

population that was observed by citizen scientists during the wet 

season (July – October), the Breeding Stock G (BSG). Since different 

environmental conditions are occurring between the dry and the wet 

season due to the occurrence of the Costa Rica thermal Dome (CRD) 

upwelling system in coastal waters, we further investigated how this 

was influencing abundance and behaviours of the two humpback 

whale populations. Environmental parameters related to marine 

productivity included sea surface temperature, chlorophyll-a and 

time-lagged chlorophyll-a. This study provided a better knowledge of 

population dynamics, migratory behaviours, and habitat use patterns 

and behaviours in relation to dynamic environmental conditions. This 

knowledge serves as a basis for conservation measures, such as 

managing whale watching activities, mitigating anthropogenic 

threats, and planning the future development of Marine Protected 

Areas.  
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