
 

The shape, not size, of our ancestors' brains
may have helped them outlast Neanderthals

April 29 2018, by Deborah Netburn, Los Angeles Times
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For more than 200,000 years, Neanderthals successfully occupied the
cold, dark forests and shores of Europe.

Then early humans came along.
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Archaeological evidence suggests that human migrants from Africa
arrived on the European continent around 40,000 years ago. About that
same time, the Neanderthals all died off.

For decades, anthropologists have puzzled over what factors contributed
to this rapid and total replacement of Neanderthals by their modern
human cousins.

Now, a multi-disciplinary team including mechanical engineers,
neuroscientists and physical anthropologists have provided a new clue to
this mystery by creating the first digital reconstruction of four
Neanderthal brains.

By comparing these brains with an average human brain, the authors
suggest that different ways of processing information may have helped
humans outcompete their hominid cousins.

The work was published Thursday in Scientific Reports.

To reconstruct a Neanderthal brain, the authors started by measuring the
overall shape of the inside of four Neanderthal skulls.

Next, they created an "average" digital modern human brain and skull by
combining MRI data of more than 1,000 modern humans.

Once they had these two measurements, they were able to use a
computer program to warp the size and shape of the human brain to
match the shape of the interior of the Neanderthals' skulls in a process
called deformation.

This method is not entirely untested. The authors report that the same
process has been shown to effectively re-create the structure of a bonobo
brain by morphing a chimpanzee brain, and vice versa.
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Using this technique, the researchers discovered that while the two types
of brains were about the same size, there was a clear difference in shape.

In particular, the authors found that the cerebellum, a region of the brain
that lies toward the lower back of our heads, was significantly larger in
humans than in Neanderthals.

This part of the brain is associated with speech comprehension and
production, working memory and cognitive flexibility, said Naomichi
Ogihara, a mechanical engineer at Keio University in Yokohama, Japan,
who worked on the study.

And in this region of the brain, size does matter.

The researchers demonstrated this by looking at data on brain size and
abilities from 1,095 people that showed a clear relationship between the
size of the cerebellum and language comprehension and cognitive
flexibility.

The authors propose that because of their relatively small cerebellums,
Neanderthals may have been less able to adapt to changes in the
environment compared with the early human invaders, giving the
humans a tremendous advantage.

However, the team's reconstructions also suggested Neanderthals did
have at least one advantage over early humans. The visual processing
center of their brains, known as the occipital lobe, was larger than their 
human counterparts.

Ogihara said the Neanderthals may have developed this adaptation in
response to the low light levels in Europe compared with Africa, but it
could have hindered them from expanding the cerebellum.
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If that is indeed the case, this volumetric trade-off worked for a very
long time—until it didn't.

Oh, and one more thing: Readers should remember, however, that this
attempt to reconstruct the brain inside a fossil skull is new to the field,
and perhaps could be improved upon in the future, Ogihara said.

"We would like to further elaborate our methodology by exchanging
thoughts and ideas with researchers in the related fields working on 
human brain evolution," he said.

He'd also like to use this method to reconstruct the brains of other
hominins in the future.

  More information: Takanori Kochiyama et al. Reconstructing the
Neanderthal brain using computational anatomy, Scientific Reports
(2018). DOI: 10.1038/s41598-018-24331-0
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