
THE BRAIN
AND ITS
MYSTERIES

Term 3

Welcome back to week five of our mind-changing experiments!
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You can click here to vote for your favourite image!

Before we talk about today’s experiment, take a look at these beautiful images! 
These are just some of the photos captured by Florey scientists during their 
research this year. You can follow the hyperlink on the slide to place your vote for 
the people’s choice award!
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https://florey.edu.au/neuropix/


MAPPING THE MIND

Today we are going to talk about the brain and its status as the final frontier of 
revolutionary scientific discover (or at least that’s what I hope! Otherwise I may 
be out of a career…)
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In ancient Egypt, the heart was thought to underlie all of our thoughts and 
emotions. However, this is also where we see the first description of the brain 
and brain injuries that affect people’s ability to function.
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In Ancient Greece the idea that the brain was the seat of intelligence became 
more widespread, due in part to Hippocrates.

5



In the late 1700s, Franz Joseph Gall popularised Phrenology. This was the idea 
that different parts of the brain were responsible for different subjective qualities 
and behaviours, and that because of this, a person’s character could be 
analysed using the shape of their head.
As you might guess, this theory lacked support from any kind of experimental 
evidence – it was pseudoscience! However, it’s important for our story today 
because this was one of the first attempts to attribute particular parts of the 
brain to particular brain functions.
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Here are some of the brain regions we already know about…
Hippocampus: was removed in Patient H.M., important for forming new 
memories
Visual cortex: constructs our visual scene using information from our retina
Auditory cortex: processes information coming from the cochlea in the inner ear
Broca’s and Wernicke’s area: responsible for speech production and 
interpretation respectively

The motor and somatosensory cortices are new to us today – the motor cortex 
drives the voluntary movement of your muscles, allowing you to move. The 
somatosensory cortex receives touch information from all over your skin. As you 
can imagine, touch and movement are highly interrelated and so it makes sense 
that these regions are adjacent to each other in the brain.
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Wilder Penfield was a Canadian neurosurgeon that was interested in the motor 
and somatosensory cortices. As a surgeon he operated on patients with epilepsy 
and removed the part of their brain that was causing their seizures. To do this 
well, he had to try to damage the brain as little as possible – he needed to know 
which parts of the brain were responsible for essential functions. So, in the 
1930s and 40s, Penfield stimulated the somatosensory and motor cortices with 
an electrode during awake brain surgery. When he stimulated the motor cortex, 
his patients’ muscles would twitch as if they were attempting to move. When he 
stimulated the somatosensory cortex, the patient would say that they felt a 
touch somewhere on their skin. Even more amazingly, the location of the muscle 
movement and the feeling of touch seemed to be organised in a logical way.
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Penfield recorded the results of the stimulation and created this map, called the 
‘homunculus’ (like the little person inside our heads). Here you can see that the 
distribution of ‘brain space’ to different parts of the body isn’t very fair… the 
hands and lips in particular are high priorities.
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Penfield  used this information to construct these monstrosities… figures whose 
bodies were sized proportionally to the amount of brain area dedicated to them.
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These figures are displayed in schools to explain neuroscience to kids! If they 
manage to not run away screaming, they might end up being interested in the 
brain!
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There is even a company that makes custom figures, here’s their blurb: 

Sharon's Homunculi are bought by universities, therapists, and other 

discerning individuals who appreciate the vivid portrayal of our inherent 

sensory biases. Beyond their scientific utility, these figures serve as captivating 

and eye-catching props, igniting unique and thought-provoking conversations 
wherever they're showcased.
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In case you wondered what other animals’ homunculi looked like, here you go! 
(and I’m sorry for inflicting this on you!)
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Here we have moles with their corresponding homunculi! You can see how they 
change depending on how the mole navigates its environment.
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So we’ve added two new brain regions to our map of the brain. But this was done 
many decades ago, so how are neuroscientists mapping the brain today?
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One technique is fMRI, which uses an MRI scanner to detect changes in blood 
flow within the brain. This allows us to monitor brain activity in a non-invasive 
way, and means that we can do some pretty cool experiments, like the one in the 
following video:
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This experiment shows that one of the most important human features, 
language, isn’t just localised to one part of the brain! Words evoke brain activity 
in an incredibly widespread fashion, arcing between concepts and contexts.
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So how can we interpret some of the more complex functions of the brain and 
include them in our map? One approach is connectomics, which allows us to 
see how different parts of the brain are connected. This gives us another level of 
insight that a more rudimentary, phrenology-style map won’t explain.
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MAPPING THE MIND

So there we go! I hope you can see that mapping the brain is an incredibly 
complex task! But equally, we are using some of the coolest technology in the 
most interesting ways to try to explain how the brain allows us to live our lives.
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