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The main research question of our laboratory is: How did the mammalian brain evolve?

Explicitly we want to determine the strength of environmental influence on the evolution of
the mammalian brain, by investigating aquatic mammals, (whale and pinnipeds), in comparison
to the closes land living relatives (even toed ungulates and carnivores). Especially we are interested
in, if an aquatic lifestyle leads to predictable changes in the morphology of the mammalian brain? This
is of importance, as it raises the rarely investigated issue of how evolution of the mammalian brain is
influenced by the physical environment in which it evolves. While it is widely assumed that social
complexity is the primary driver of human brain evolution (social brain hypothesis), recent studies
indicate that this might be not the only and major factor that governs brain evolution and that the
physical environment plays an important role, but specifics, in terms of what the physical
environment can actually influence, are still mostly unknown.

Figure 1: Representations of brains from marine mammals (upper row) and closely related terrestrial

species (lower row). Marine mammal brains show a different cortical folding pattern as well as a more

spherical shape when compared to their closest terrestrial relatives.

To answers this question, we use the comparative neuroanatomical approach. The following
techniques are implemented in our laboratory: Magnetic Resonance Imaging (MRI) and Diffusion

Tensor Imaging (DTI), histology, immunohistochemistry, isotropic fractionator etc..

Figure 3: A series of coronal MRI sections through the brain of the Baird’s beaked whale.
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