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1. Who I am… 

Courses I teach:  
Behavioral neuroscience, Evolutionary Psychology, Research Methods, Psychopharmacology 

…and what I’m doing here? 



SCIENCE 
OUTREACH 

Science  
      Bringing             



Neuroscience is a incredibly broad topic! 
 

So what can I tell you about in 50min? 



Picture of a brain. This one happens to be my brain 
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2. What is Neuroscience? 
Narrow Definition – Studying how the nervous system works 

Biological Variables     Behavioral Variables 
(observe or manipulate)   (observe or manipulate)  

relationships 



http://www.sfn.org/NeuroscienceInTheNews.aspx 

* 

* 



2. What is Neuroscience? – Example of my own research 

1 mm 

6 day old larval zebrafish 

Back-labeled RS  
neurons in hindbrain 

RS neuron schematic 

Research question: How do neurons that descend from the 
brain to the spinal cord control movement? 

Methods: relate activity of 
individual descending neurons to 
sensory-motor behavior 



2. What is Neuroscience? – Example of my own research 
This neuron is required for visually guided prey capture behavior 





High speed camera 

Confocal microscope 

Electrophysiology rig 

Microtome 



Recap: 
 
Narrow Definition of Neuroscience:  
 
How the nervous system controls 
behavior and the mind. 
 
There are many ‘how questions’ still to 
answer, e.g., in social neuroscience 



Broad Definition –  Studying what makes us who we are 

2. What is Neuroscience? 



Contrast induced motion  
You experience motion but no motion is occurring. 
The point: your brain creates the ‘reality’ you experience. 



Blind spot  - a gap in photoreceptors where your optic nerve 
exits the retina. The point: your mind fills in the gap! 

Cephalopods don’t have a blind spot – are you jealous? 

wiki 



Another mind-blowing visual illusion 
Motion induced blindness: 
http://www.youtube.com/watch?v=vw101eBziHI 
 



"You, your joys and your 
sorrows, your memories 
and your ambitions, your 
sense of personal identity 
and free will, are in fact 
no more than the 
behavior of a vast 
assembly of nerve cells 
and their associated 
molecules" 

Neuroscience: studying what makes us who we are 



The idea that the brain creates our 
reality is not a new one. 
 
"By convention sweet and by 
convention bitter, by convention 
hot, by convention cold, by 
convention color: in reality atoms 
and void." 

Neuroscience: studying what makes us who we are 



Pyramidal neurons in the hippocampus 

“The brain is wider than the sky. 
For put them side by side the one the other will 

contain with ease, and you, beside” 
-Emily Dickinson, 19th century American poet 
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3. Why do we even have brains and mental states? 

“Psychology will be based on a new foundation, that of 
the necessary acquirement of each mental power and 
capacity by gradation.” 
-Darwin, 1859 
 
“Is it not reasonable to anticipate that our understanding 
of the human mind would be aided greatly by knowing 
the purpose for which it was designed?” 
George C. Williams 

Neuroscience is not a theory. Evolution provides the meta-theory for 
neuroscience and psychology. 

Darwin’s key insight:  
Natural selection* shapes behavior and psychology just as it does 
physical body parts. 

*Definition of evolution by natural selection:  
 Differential reproductive success of inherited variants. 



4. Careers in neuroscience Typical research 
career path 

College 
Major: Biology, Psychology, 

Chemistry, Engineering.  
Do research internships. 

 
Graduate School 

PhD, MD 
 

Post-doctoral fellowship 
2-5 years is typical 

 
Investigator / professor 

•Research 
•Education 
•Health care 
•Biotechnology 



http://neurocritic.blogspot.com/2010/11/rand
om-observations-from-sfn-2010.html 

Being a neuroscientist is fun… 

But whatever you do, just learning a bit 
about neuroscience will be illuminating 



5. Resources 
Lots of information about neuroscience and careers 
 -Society for Neuroscience: www.sfn.org 
 
Look up neuroscience (and any biology) articles using keyword searches at  
 www.ncbi.nlm.nih.gov/pubmed 
 
Recommended books about neuroscience 
 -Steven Pinker (How the Mind Works, others) 
 -VS Ramachandran (Phantoms in the Brain, others) 
 -Oliver Sacks (Man who Mistook his Wife for a Hat, others) 
 -Carl Sagan (Broca’s Brain) 
 -Richard Dawkins (Ancestor’s Tale, others) 
 -many others 
 
Recommended videos about neuroscience 
 www.pbs.org/wnet/brain/ 
 nobelprize.org/nobel_prizes/medicine/laureates/2000/kandel-lecture.html 
 www.ted.com/speakers/jim_fallon.html 
 www.youtube.com/watch?v=M7lE2cl2zFo 



THANK YOU!! 

Contact: 
ethan.gahtan@humboldt.edu 



“we are who we are in large part because of what 
we have learned and what we remember” 



NATURAL SELECTION APPLIES TO THE MIND 
"Psychology will be based on a new foundation, that of the necessary acquirement of each 
mental power and capacity by gradation."  Darwin, 1859 

Evolutionary Challenges 
Acquire nutrients 

 
 

Avoid toxins 
 
 

Reproduce 

Psychological adaptations 

Hunger 
      Food preferences 
 
Disgust 
 
Lust   Jealousy 
              Humor                            
                     Aesthetics 





How to read the chart: 
 
People differ on these personality traits. ie, there is 
‘variability’ in the population 
 
The numbers are the percentage of variability that 
can be explained by your genetics alone 

Also large genetic influences on: 
Alcoholism and drug use, religiousness, occupational interests, leisure activities, artistic 
interests, likelihood to marry, intelligence, memory ability, etc etc 




