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I HAVE often been asked, when people hear 
that my research amounts to a quest after 
the hidden machinery of  human thought, 
“Oh, so that means that you study the 
brain?”
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    One part of  me wants to 
reply, “No, no — I think about 
thinking. 
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I think about how concepts and words are 
related,…
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• what ‘thinking in French’ is, 
• what underlies slips of  the tongue and other types of  errors, 
• how one event effortlessly reminds us of  another, 
• how we recognize written letters and words, 
• how we understand sloppily spoken, slurred, slangy speech, 
• how we toss off  untold numbers of  utterly bland-seeming yet never-

before- made analogies and occasionally come up with sparklingly 
original ones, 

• how each of  our concepts grows in subtlety and fluidity over our lifetime, 
• and so forth. I don’t think in the least about the brain — I leave the wet, 

messy, tangled web of  the brain to the neurophysiologists. 
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… I leave the wet, messy, 
tangled web of  the brain to 
the neurophysiologists.” 
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     Another part of  me, however, wants 
to reply, “Of course I think about the 
human brain. By definition, I think 
about the brain, since the human 
brain is precisely the machinery that 
carries out human thinking.”
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This amusing contradiction has 
forced me to ask myself, “What do I 
mean, and what do other people 
mean, by ‘brain research’?”, and this 
leads naturally to the question,…
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“What are the structures in 
the brain that someone could 
in principle study?” 
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amino acids 
neurotransmitters 

DNA and RNA synapses  
dendrites  
neurons  

Hebbian neural assemblies 
columns in the visual cortex 
area 19 of the visual cortex 

the entire visual cortex 
the left hemisphere 
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     Although these are all legitimate and 
important objects of  neurological study, 
to me this list betrays a limited point of  
view.
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Saying that studying the brain is limited 
to the study of  physical entities such as 
these would be like saying that literary 
criticism must focus on…
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paper and bookbinding, 
ink and its chemistry, 

page sizes and margin widths, 
typefaces 

and paragraph lengths, 
and so forth.
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But what about the high abstractions that 
are the heart of  literature —
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plot and character,  
style and point of  view, 

irony and humor, 
allusion and metaphor, 

empathy 
and distance, 

and so on?
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Where did these crucial essences 
disappear in the list of  topics for literary 
critics?
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My point is simple: 
abstractions are central, 
whether in the study of  
literature or in the study of  the 
brain.
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Accordingly, I herewith 
propose a list of  abstractions 
that “researchers of  the brain” 
should be just as concerned 
with:
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the concept “dog”  
the associative link between the concepts “dog” and “bark” 

object files (as proposed by Anne Treisman) 
frames (as proposed by Marvin Minsky) 

memory organization packets (as proposed by Roger Schank) 
long-term memory and short-term memory 

episodic memory and melodic memory 
analogical bridges (as proposed by my own research group) 

mental spaces (as proposed by Gilles Fauconnier) 
memes (as proposed by Richard Dawkins)  

the ego, id, and superego (as proposed by Sigmund Freud) 
the grammar of one’s native language  

sense of humor 
 

“I” 
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     DH then makes a key point, implicitly 
calling attention to the various kinds of  
science. Besides slicing and dicing the 
branches of  science, one can distinguish 
descriptive, experimental and theoretical 
sciences.
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DH concludes this section: “Why 
couldn’t the establishment of  
various sorts of  precise 
relationships among the above-listed 
kinds of  entities, prior to (or after) 
physical identification, be just as 
validly considered brain research?”
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DH concludes this section: “This 
is how scientific research on genes 
and atoms went on for many 
decades before genes and atoms 
were confirmed as physical 
objects and their inner structure 
was probed.”
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DH makes “a simple but 
crucial analogy between the 
study of  the brain and the 
study of  the heart.”
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“In our day, we all take for 
granted that bodies and 
their organs are made of  
cells. Thus a heart is made 
of  many billions of  cells. 
But concentrating on a 
heart at that microscopic 
scale, though obviously 
important, risks missing 
the big picture, which is 
that a heart is a pump.”
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“Analogously, a brain is a thinking 
machine, and if  we’re interested 
in understanding what thinking 
is, we don’t want to focus on the 
trees (or their leaves!) at the 
expense of  the forest.”
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“The big picture will become 
clear only when we focus on the 
brain’s large-scale architecture, 
rather than doing ever more 
fine-grained analyses of  its 
building blocks.”
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DH then gives an evolutionary 
example moving from cells to 
pumps as the key natural 
selection factor.
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DH ends this section by focusing 
on what levels heart surgeons and 
carbuyers work on: returning to 
what his ‘brain research’ focuses 
on:
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“And thus, to close out my heart–brain analogy, 
the bottom line is simply that the microscopic 
level may well be — or rather, almost certainly 
is — the wrong level in the brain on which to 
look, if  we are seeking to explain such 
enormously abstract phenomena as concepts, 
ideas, prototypes, stereotypes, analogies, 
abstraction, remembering, forgetting, confusing, 
comparing, creativity, consciousness, sympathy, 
empathy, and the like.”
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DH bemoans that too many DON’T GET this 
“simple but crucial analogy between the study 
of  the brain and the study of  the heart.” 

[THE KEY TO STUDYING ANYTHING, I 
believe, is DECIDING WHAT IS THE BASIC 
UNIT OF ORGANIZATION IN THAT FIELD.] 
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DH then instances John Searle as one 
who just 

DOESN’T 
GET 
IT! 
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DH instances Searle’s scorn on 
artificial-intelligence research and 
computational models of  thinking, 
taking special delight in mocking 
Turing machines.” 
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Photo Credit: Photo of a 
Turing Machine (without the 
infinite tape memory) created 
by Mike Davey, CC 3.0 license 
by Wikipedia user Rocky 
Acosta (Arttechlaw)
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Turing machines: “A 
momentary digression... 
Turing machines are 
extremely simple idealized 
computers whose memory 
consists of  an infinitely long 
(i.e., arbitrarily extensible) 
“tape” of  so-called “cells”, 
each of  which is just a 
square that either is blank 
or has a dot inside it.” 

Next
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About this mocking DH states: “In his vivid 
writings, Searle gives the appearance of  
tossing off  these humorous images light-
heartedly and spontaneously, but in fact he is 
carefully and premeditatedly instilling in his 
readers a profound prejudice, or perhaps 
merely profiting from a preexistent 
prejudice. …”
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“… The light-hearted, apparently 
spontaneous images that Searle puts up 
for mockery are in reality skillfully 
calculated to make his readers scoff  at 
such notions without giving them 
further thought — and sadly, they often 
work.”
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DH takes apart a 2nd sarcastic 
Searle sample: the terribly 
thirsty beer can.
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DH concludes: “No serious 
modeler of  mental processes 
would ever propose the idea of  
one lonely beer can (or neuron) for 
each sensation or concept, and so 
Searle’s cheap shot misses the 
mark by a wide margin.”
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DH compares this faulty example to: 

“It’s also worth noting that Searle’s 
image of  the “single beer can as thirst-
experiencer” is but a distorted replay 
of  a long-discredited idea in neurology 
— that of  the “grandmother cell”.”
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DH notes the error: 

“It’s not my aim here to attack Searle in detail 
(that would take a whole dreary chapter), but to 
point out how widespread is the tacit 
assumption that the level of  the most 
primordial physical components of  a brain 
must also be the level at which the brain’s most 
complex and elusive mental properties reside.”
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DH analogizes: 

“Just as many aspects of  a mineral (its density, its color, 
its magnetism or lack thereof, its optical reflectivity, its 
thermal and electrical conductivity, its elasticity, its heat 
capacity, how fast sound spreads through it, and on and 
on) are properties that come from how its billions of  
atomic constituents interact and form high-level 
patterns, so mental properties of  the brain reside not on 
the level of  a single tiny constituent but on the level of  
vast abstract patterns involving those constituents.”
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DH concludes: 

“Dealing with brains as multi-level 
systems is essential if  we are to make even 
the slightest progress in analyzing elusive 
mental phenomena such as perception, 
concepts, thinking, consciousness, “I”, free 
will, and so forth.”
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DH reiterates his conclusion: 

“Trying to localize a concept or a sensation or a 
memory (etc.) down to a single neuron makes no sense 
at all. Even localization to a higher level of  structure, 
such as a column in the cerebral cortex (these are small 
structures containing on the order of  forty neurons, and 
they exhibit a more complex collective behavior than 
single neurons do), makes no sense when it comes to 
aspects of  thinking like analogy-making or the 
spontaneous bubbling-up of  episodes from long ago.”
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DH considers 
WHAT DOES WHAT: 

“Was it some molecules inside 
my brain that made me 
reshelve it? Or was it some 
ideas in my brain?”
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The book was  
Molecular Gods: How Molecules 
Determine Our Behavior February, 1981 
by Philip B. Applewhite 
[see also Molecules of  Emotion: The 
Science Behind Mind-Body Medicine May 
11, 2010 by Candace B. Pert]
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DH cites another influence: “a 
chapter by the neurologist 
Roger Sperry, which not only 
was written with a special zest 
but also expressed a point of  
view that resonated strongly 
with my own intuitions.”
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“I [DH] would like to quote 
here a short passage from 
Sperry’s essay “Mind, Brain, 
and Humanist Values”, which I 
find particularly provocative.”

Next



Chapter 2 This Teetering Bulb of Dread and Dream
Levels and Forces in the Brain                                                                                 31

“In my own hypothetical brain 
model, conscious awareness does 
get representation as a very real 
causal agent and rates an 
important place in the causal 
sequence and chain of  control in 
brain events, in which it appears as 
an active, operational force…." 
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“To put it very simply, it comes down to the 
issue of  who pushes whom around in the 
population of  causal forces that occupy the 
cranium. It is a matter, in other words, of  
straightening out the peck- order hierarchy 
among intracranial control agents. There exists 
within the cranium a whole world of  diverse 
causal forces; what is more, there are forces 
within forces within forces, as in no other cubic 
half-foot of  universe that we know...." 
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“To make a long story short, if  one keeps 
climbing upward in the chain of  command 
within the brain, one finds at the very top 
those over-all organizational forces and 
dynamic properties of  the large patterns 
of  cerebral excitation that are correlated 
with mental states or psychic activity.... 
Near the apex of  this command system in 
the brain.... we find ideas." 
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“Man over the chimpanzee has ideas and 
ideals. In the brain model proposed here, the 
causal potency of  an idea, or an ideal, 
becomes just as real as that of  a molecule, a 
cell, or a nerve impulse. Ideas cause ideas 
and help evolve new ideas. They interact 
with each other and with other mental forces 
in the same brain, in neighboring brains, 
and, thanks to global communication, in far 
distant, foreign brains." 
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“And they also interact with the 
external surroundings to 
produce in toto a burstwise 
advance in evolution that is far 
beyond anything to hit the 
evolutionary scene yet, including 
the emergence of  the living cell." 
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DH: “Yes, reader, I ask you: Who shoves 
whom around in the tangled mega- 
ganglion that is your brain, and who 
shoves whom around in “this teetering 
bulb of  dread and dream” that is mine? 
(The marvelously evocative phrase in 
quotes, serving also as this chapter’s 
title, is taken from “The Floor” by 
American poet Russell Edson.)"
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Russell Edson - The Floor 

The floor is something we must fight against.  
Whilst seemingly mere platform for the human  
stance, it is that place that men fall to. 
  I am not dizzy. I stand as a tower, a lighthouse;  
the pale ray of my sentiency flowing from my face. 

  But should I go dizzy I crash down into the floor;  
my face into the floor, my attention bleeding into  
the cracks of the floor. 

  Dear horizontal place, I do not wish to be a rug.  
Do not pull at the difficult head, this teetering  
bulb of dread and dream . . .
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DH notes that Sperry identifies the key issue 
of the “I”, i.e. consciousness: 
“Sperry’s pecking-order query puts its finger 
on what we need to know about ourselves — 
or, more pointedly, about our selves.” 

Just what order am “I” IN ?
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“Was there truly something referable-to as 
“I” that was “shoving around” various 
physical brain structures, resulting in the 
sending of certain carefully coordinated 
messages through nerve fibers and the 
consequent moving of shoulder, elbow, wrist, 
and fingers in a certain complex pattern that 
left the book upright in its original spot…”
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“— or, contrariwise, were there merely 
myriads of microscopic physical processes 
(quantum-mechanical collisions involving 
electrons, photons, gluons, quarks, and so 
forth) taking place in that localized region of 
the spatiotemporal continuum that poet 
Edson dubbed a “teetering bulb”?”
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“Do dreads and dreams, hopes and griefs, 
ideas and beliefs, interests and doubts, 
infatuations and envies, memories and 
ambitions, bouts of nostalgia and floods of 
empathy, flashes of guilt and sparks of 
genius, play any role in the world of physical 
objects?”
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“Do such pure abstractions have causal 
powers? Can they shove massive things 
around, or are they just impotent fictions? 
Can a blurry, intangible “I” dictate to 
concrete physical objects such as electrons or 
muscles (or for that matter, books) what to 
do?”
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DH ends this section, 
linking the consciousness 
question with 
questioning causality:
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“Have religious beliefs caused any wars, or 
have all wars just been caused by the 
interactions of quintillions (to underestimate 
the truth absurdly) of infinitesimal particles 
according to the laws of physics? Does fire 
cause smoke? Do cars cause smog? Do 
drones cause boredom? Do jokes cause 
laughter? Do smiles cause swoons? Does love 
cause marriage?”
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“Or, in the end, are there just myriads of 
particles pushing each other around 
according to the laws of physics — leaving, in 
the end, no room for selves or souls, dreads 
or dreams, love or marriage, smiles or 
swoons, jokes or laughter, drones or 
boredom, cars or smog, or even smoke or 
fire?”
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DH continues this questioning: contrasting 
and comparing the four basic forces that 
physicists had identified (gravity, 
electromagnetism, and two types of nuclear 
force — strong and weak) 
WITH 
easily graspable macroscopic causal forces 
like religious beliefs, nostalgia, and jealousy
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DH says: “I also realized 
that this kind of shift in 
levels of description 
yielded something very 
precious to living beings: 
comprehensibility.”
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DH restates it another way: 
“All of this, to be sure, is very old hat to 
all physicists and to most philosophers as 
well, and can be summarized by the 
unoriginal maxim Thermodynamics is 
explained by statistical mechanics, but 
perhaps the idea becomes somewhat 
clearer when it is turned around, as 
follows: Statistical mechanics can be 
bypassed by talking at the level of 
thermodynamics.”
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“Our existence as animals 
whose perception is limited to 
the world of everyday 
macroscopic objects forces us, 
quite obviously, to function 
without any reference to 
entities and processes at 
microscopic levels.”
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“all for their own good (or bad) 
reasons, none of which, from their 
point of view, had the least thing to 
do with DNA, RNA, and proteins, or 
with carbon, oxygen, hydrogen, and 
nitrogen, or with photons, electrons, 
protons, and neutrons, let alone with 
quarks, gluons, W and Z bosons, 
gravitons, and Higgs particles.”
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“It thus comes as no news to anyone that 
different levels of description have 
different kinds of utility, depending on 
the purpose and the context, and I have 
accordingly summarized my view of this 
simple truth as it applies to the world of 
thinking and the brain: Thinkodynamics 
is explained by statistical mentalics, as 
well as its flipped-around version: 
Statistical mentalics can be bypassed by 
talking at the level of thinkodynamics.”
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“What do I mean by these 
two terms, 
“thinkodynamics” and 
“statistical mentalics”? 
It is pretty straightforward.”
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“Thinkodynamics is analogous to 
thermodynamics; it involves large-
scale structures and patterns in the 
brain, and makes no reference to 
microscopic events such as neural 
firings. Thinkodynamics is what 
psychologists study: how people 
make choices, commit errors, 
perceive patterns, experience novel 
remindings, and so on.”
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“By contrast, by “mentalics” I 
mean the small-scale phenomena 
that neurologists traditionally 
study: how neurotransmitters 
cross synapses, how cells are 
wired together, how cell 
assemblies reverberate in 
synchrony, and so forth.”
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“And by “statistical 
mentalics”, I mean the 
averaged-out, collective 
behavior of these very small 
entities — in other words, the 
behavior of a huge swarm as 
a whole, as opposed to a tiny 
buzz inside it.”
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“In sum, then, we are 
victims of our 
macroscopicness, and cannot 
escape from the trap of using 
everyday words to describe 
the events that we witness, 
and perceive as real.”
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“We mortals are condemned 
not to speak at that level of 
no information loss. We 
necessarily simplify, and 
indeed, vastly so. But that 
sacrifice is also our glory.”
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“Drastic simplification is what 
allows us to reduce situations to 
their bare bones, to discover 
abstract essences, to put our fingers 
on what matters, to understand 
phenomena at amazingly high 
levels, to survive reliably in this 
world, and to formulate literature, 
art, music, and science.”

Next



Unintended 
consequence! 
I apologize.

I perceived myself 
playing with

the image of negative 
space.

I was told: Jane 
perceived me insulting 

her artwork.
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And who is 
Douglas Hofstadter? find out more…

Watch a few moments of him in 
virtual person, speaking on 
EINSTEIN’S REVOLUTIONARY 
LIGHT–QUANTUM HYPOTHESIS 
  

(Albert Einstein signed his light-quantum paper, “Concerning a Heuristic Point of View 
about the Creation and Transformation of Light” [1], in Bern, Switzerland, on March 17, 
1905, three days after his twenty-sixth birthday. It was the only one of his great papers 
of 1905 that he himself called “very revolutionary”) 
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https://www.youtube.com/watch?v=WcTlipEamEo

