
  

The structure of spatial interactions in 
social groups of Baird's beaked whales 

(Berardius bairdii)
Anna Klyueva1, Ivan Fedutin1, Olga Filatova1,2, Olga Titova3, Evgeniy Mamaev4, Alexander Burdin5, Erich Hoyt6

1. Faculty of Biology, Moscow State University, Moscow, Russia
2. Federal State Institution "The National Park" Beringia", 689251, Chukotsky A D, Provideniya
3. A.N. Severtsov Institute of Ecology and Evolution of Russian Academy of Sciences, 119071 Moscow, Russia
4. FSBA State Nature Biosphere Reserve, “Komandorskiy”, Russia
5. Kamchatka Branch of Pacific Institute of Geography DVO RAS, Petropavlovsk-Kamchatsky, Russia
6. Whale and Dolphin Conservation Society, UK

 For cetaceans, the spatial group is traditionally used as a unit of 
analysis of social structure: individuals in a group are considered 
associated in a sampling period. The drawback of this approach is 
that some animals may occur in the same spatial group not because 
they have social bonds, but because they are associated with other 
animals that have connections with each other. For a more accurate 
assessment of social associations in dyads, we suggest to analyze 
the arrangement of animals in spatial groups and to consider as 
associated only the animals traveling side by side (fig.2). 
 In this study, we performed the analysis of animal arrangement in 
spatial groups of the Baird’s beaked whale. The analysis included 
data collected in the waters of the Commander Islands (fig.1) in 2008-
2019. From the photographs collected during this period, the animals 
were individually identified and their relative spatial position in the 
group was recorded. We analyzed social associations using SocProg. 
Animals that occurred in each group side by side were recorded in 
dyadic mode. 
 The analysis included 80 animals that were encountered in more than one sampling period. The community 
was divided into 13 clusters with a high modularity level (0.429). Analysis of social associations revealed the 
presence of statistically significant preferences in the spatial arrangement of animals in the group: the 
coefficient of variation of real association indices (3.3) was significantly higher than that for random indices 
(2.8, p = 0.001). On average, animals were observed in  49% (SD = 24%) of cases in the company of their 
most preferred companion. The probability of re-association of individuals gradually decreased with time, 
reaching a random value in about five years. The results of our analysis indicate the presence of 
preferences in the relative position of animals in spatial groups.
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Fig. 1 The map of study area
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Example of data entry 
in dyadic mode
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Example of data entry in group mode

Fig. 2 Comparison between group and dyadic approaches
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