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Group structure and kinship
In beluga whale societies

Greg O'Corry-Crowe'*’, Robert Suydam?, Lori Quakenbush?, Thomas G. Smith*,
Christian Lydersen®, Kit M. Kovacs®, Jack Orr®, Lois Harwood’, Dennis Litovka® &
Tatiana Ferrer*

Evolutionary explanations for mammalian sociality typically center on inclusive-fitness benefits of
associating and cooperating with close kin, or close maternal kin as in some whale societies, including
killer and sperm whales. Their matrilineal structure has strongly influenced the thinking about

social structure in less well-studied cetaceans, including beluga whales. In a cross-sectional study of
group structure and kinship we found that belugas formed a limited number of distinct group types,
consistently observed across populations and habitats. Certain behaviours were associated with group
type, but group membership was often dynamic. MtDNA-microsatellite profiling combined with
relatedness and network analysis revealed, contrary to predictions, that most social groupings were
not predominantly organized around close maternal relatives. They comprised both kin and non-kin,
many group members were paternal rather than maternal relatives, and unrelated adult males often
traveled together. The evolutionary mechanisms that shape beluga societies are likely complex;
fitness benefits may be achieved through reciprocity, mutualism and kin selection. At the largest
scales these societies are communities comprising all ages and both sexes where multiple social
learning pathways involving kin and non-kin can foster the emergence of cultures. We explore the
implications of these findings for species management and the evolution of menopause.
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Téxkeukbnorus? (TaxRenblie MéTasMbi) BITKaHAX A0BLITEIX cebbix knTos AB YyKErKE |

| 2015 2016 2017 2019 2020 2021 20221 2023i | KV
cpeaHee + SD 0.030+0.014 | 0.034+0.022 | 0.027+0.041 | 0.188+0.038 | 0.051+0.010 | 0.017+0.007 | 0.033+0.006 | 0.024+0.005 | 0.5
Hg pasbpoc 0.014-0.048 | 0.007-0.087 | 0.000-0.189 | Nodata | 0.029-0.060 | 0.005-0.030 | 0.004-0.058 | 0.005-0.06
Kor-Bo npo6 5 19 37 10 15 30 27 12
cpearee + S 0 255+0.186 | 3000+1.042 | 0.262+0.311 | 0.33420.424 | 0.006+0.003 | 0.021+0.009 | 0.034+0.009 | 0.049+0.017 | 0.05+0.017 | 5.0
As Pasbpod| 0.020-0.600 | §800-4.000 | 0.030-1.310 | 0.010-1.860 | Nodata | 0.010-0.033 | 0.012-0.046 | 0.015-0.1 | 0.023-0.075
Kon-Bo npo 13 5 19 37 10 15 30 27 12
cpeAHee + SIY| 0 287+0.232 | (§054+0.098 | 0.041+0.046 | 0.053+0.075 | 0.031+0.012 | 0.029+0.005 | 0.063+0.012 | 0.049+0.015 | 0.023+0.007 | 0.2
cd pasbpod 0.007-0.700 | @005-0.230 | 0.003-0.155 | 0.001-0.289 | Nodata | 0.017-0.036 | 0.034-0.083 | 0.010-0.080 | 0.010-0.034
Kon-Bo npo6 5 19 37 10 15 30 27 12
cpearee = SD B0 204+0.116 [§0.206+0.111 | 0.099+0.098 | 0.027+0.026 | 0.24+0.09 | 0.035+0.011 | 0.233+0.167 | 0.030+£0.009 | 0.221+0.077 | 1.0
Pb pa3bpoc 0.100-0.390 | 0.011-0.344 | 0.000-0.160 | Nodata | 0.005-0.059 | 0.019-0.060 | 0.012-0.11 | 0.106-0.36
Kon-Bo npob 5 19 37 1 15 30 27 12
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Jata BUII [TapoBupyc Xmammmuss  Mukomnasma ['epmec Kagmuna Tpuxunenna
21.05.2022 wHeraTuUBeH  HeEraTHBEH HEraTHBeH  HeraTHBEH HeraTuBeH j HeraTHBEH HEeTraTHUBEH HETaTHBEH
25.05.2022 HeraTUBeH HeraTHBeH HeraTuBeH  HeraTHBeH HeraTHRBe NMO3HTHBEH HeraTHBeH HeraTHBeH
27.05.2022 HeraTUBeH  HeEraTHBEH HEraTHBeH  HeraTHBEH HETaTUBE, HETaTHBEH HEeTraTHUBEH HETaTHBEH

31.05.2022 HeraTuBeH  HETaTHUBEH HETaTHBEH  HETaTHUBEH HETaTIBE MO3HTHBEH MO3HTHBEH  HETaTHBEeH

01.06.2022 wHeraTuBeH  HEraTHUBEH HEraTHBEH  HEraTHBEH HEeraTHBS HEraTHBEH HeraTUBEH HeraTHBeH

09.06.2022 HeraTUBeH  HETraTHUBEH HETaTHBEH  HEraTHBEH HETaTHB HeTraTHBEH eraTuseH HeTraTHBEH

10.06.2022 HeraTuBeH  HEraTHUBEH HEraTHBEH  HEraTHBEH HeraTHB( HEraTHBEH HeraTUBEH HeraTHBeH

03.08.2022 HeraTuBeH  HETraTHUBEH HETaTHBEH  HEraTHBEH HeraTuBdl MO3HTHBEH HETaTHBEH HEraTHBEH

17.08.2022 wHeraTuBeH  HEraTHUBEH HEraTHBEH  HEraTHBEH HETraTHBE HEraTHBEH HETraTHBEH HEraTHBEH

13.08.2022 HeraTuBeH  HeEraTHUBEH HETaTHBEH  HEraTHBEH HeraTHBEFR MO3HTHBEH HETaTHBEH HeTaTHBEH

21.06.2022 HeraTuBeH  HETraTHUBEH HEraTHBEH  HEraTHBEH HETAaTHBEHW HEraTUBEH HETraTHBEH HEraTHBEH

23.06.2022 HeraTUBeH  HETaTHUBEH HETaTHBEH  HETaTHBEH HETraTHBEH HeTaTHBEH HeTaTHBEH
01.07.2022 wHeraTuBeH  HEraTHUBEH HEraTHBEH  HEraTHBEH HEraTHBEH HETraTHBEH HEraTHBEH
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