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How larger brains can predict social behaviours

January 18%, 2021 — Eagerto understand how the environmentcan impact animal cognitive performance,
a team of researchers discovered that, in cleanerfish from the Great Barrier Reef, the size of the brainis
important for complex social decision making. The study published in Nature Communications suggests
that large forebrains (the forward-most portion of the brain) enable individuals to adapt better to local
environmental conditions, important datato add to the study of coral reef ecosystems.

Brain size varies greatly across vertebrates as the result of a myriad of selective forces exerted during
evolution, as they had to adapt to the environments they were exposed to. But natural selection, that
filters existing genetic differences, isn’t everything when it comes to explaining adaptation. Phenotypic
plasticity —the ability of the same collection of genes to produce different observable traits depending on
the environment—is an alternative mechanism of adaptation to local environments.

The comparison between brains of many species suggests that larger brains confer better cognitive
abilities, and, infishes, studies report that phenotypic plasticity at the level of morphology can occuras a
result of social or environmental changes. Looking at wild populations of cleaner fish from Australia
(Labroides dimidatus), an international team of researchers, co-led by the principal investigator Rui
Oliveira from Instituto Gulbenkian de Ciéncia, questioned whether variation in social complexity and
relative size of different brain parts and their cells counts can predict brainpower in terms of cognitive
ability.

Cleanerfish are the stars of one of the most classicstories of mutualismin nature. Their survival depends
onthe cleaningservice theyprovide to their “clients”, since theyfeed on parasites and dead skinof larger
fish. The higher the number of cleaner fish, the higher the number of “clients” and so is the local sodial
complexity. More social complexity entails an increase in the competition over access to “clients”, that
end up choosingbetween cleaners, especially if made to wait.

These premises inspired the team to simulate this environment in the laboratory using the ephemeral
reward task. “It consists of presenting the focal subject with a choice between two plates that offer the
same food reward, but one isretracted if not chosenfirst (ephemeral plate), while the other remainsuntil
thefood onitiseaten (resident plate). The optimal solution inthis task is to give priority to the ephemeral
option”, explainsRui Oliveira. “We collected cleaners from populationswith high densities and found that
they successfully learnedto prioritise the ephemeral plateoverthe resident plate, whereas cleaners from
low densities failed the task”, adds the researcher.

The study then tested whetherthe observed successes and failures in the cognitive task can be explained
by the size and cell numbers of specificbrain areas. “We measured the brainsof these fish and found that
large forebrains, the more frontal parts of the brain, with higher computational power, are correlated
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with a better performance in this task, in turn translating into better social competence. In other words,
larger forebrains yielding a higher capacity for information processing may be what allows a better
performance in complex social decision makingin cleanerfish”, reveals Rui Oliveira.

The results of this study capture key aspects of the social interactionsin cleanerfish and open new doors
forfuture research thatexploresin more detailthe relation between the plastic features of the brain and
the social competence in vertebrates. Bridging fundamental areas of Biology like development and
evolution will be necessary to understand how social competence evolves in cleaner fish and ultimately
invertebrates.

This study was developed at Lizard Island Field Station, Great Barrier Reef, Australia. Funding was granted
by the Swiss Science Foundation and by the Lizard Island Reef Foundation.

Original Paper: Zegni Triki, Yasmin Emery, Magda C. Teles, Rui F. Oliveira & Redouan Bshary, 2020. Brain
morphology predicts social intelligence in wild cleaner fish. Nature Communications.

DOI: https://doi.org/10.1038/s41467-020-20130-2

For more information

Ana Morais

Head of Institutional Communication
@: anamorais@igc.gulbenkian.pt
Phone:+351 965 249 488



https://doi.org/10.1038/s41467-020-20130-2
mailto:anamorais@igc.gulbenkian.pt

