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Joseph LeDoux is a University
Professor and the Henry and Lucy
Moses Professor of Science,

and Professor of Neural Science,
Psychology, Psychiatry, and Child
and Adolescent Psychiatry at New
York University. He also directs the
Emotional Brain Institute at NYU.

His work is focused on the brain
mechanisms of emotion, memory, and
consciousness. LeDoux has received
numerous awards for his research,
including the Fyssen Prize in Cognitive
Science, The Karl Spencer Lashley
Prize from the American Philosophical
Society, and the William James Award
from the Association for Psychological
Science. He is an elected member of
the American Academy of Arts and
Sciences and of the National Academy
of Sciences USA and is the 2023
President-Elect of the Association for
the Scientific Study of Consciousness.
LeDoux is the author of several

books, including The Emotional Brain,
Synaptic Self, Anxious (20716 APA
William James Book Award), and The
Deep History of Ourselves (finalist for
the 2020 Pen America E.O. Wilson
Award for Literary Science Writing).
His forthcoming book, The Realms of
Existence, is due out in October 2023.
As a side line, he is the lead singer
and songwriter in the rock band The
Amygdaloids and in the acoustic duo
So We Are.

What turned you on to science

in the first place? | grew up in

small town in South Louisiana in the
‘boomer’ generation. Like many of

my cohort, as a teen | wanted to be

a rock and roller. | was not inclined
towards science. | did poorly in math
in high school, and the only science
class | remember taking is chemistry.
My major in college at Louisiana
State University was business
administration, and | steered clear of
science there as well, except for a
class that, these days, would be called
‘physics for dummies.’ | went on to
receive a master’s in marketing, also
at LSU, during which | got interested
in psychology, and, in particular, why
people buy the stuff they buy. The last
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psychology class | took at LSU was
taught by Robert Thompson who did
research on memory in rat brains. |
ended up working in his lab for a few
months, and three years later, in 1978,
| had a PhD in Psychology from Stony
Brook University for research | did on
consciousness in split-brain patients.
A career is not necessarily launched
along a straight line.

How did you get started in your
specific field of research? My mentor
at Stony Brook, Mike Gazzaniga, was
very open minded, and didn’t hold

it against me that | had little formal
scientific background. | didn’t get
much course knowledge in grad school
either, since the PhD program was
research based and had few course
requirements — the only one of any
substance was a class on behaviourist
psychology, which reflected the fact
Stony Brook was one of the last
bastions of behaviourism. But the lack
of course work didn’t matter since my
PhD research on consciousness in
‘split-brain’ patients was not a hi-tech
adventure and didn’t require a lot of
technical or neuroscience expertise.

What is the best advice you’ve been
given? Truth be told, | did feel like an
imposter. All the other students had
some kind of relevant educational
background. So, one day | told

Mike | thought | should learn some
biochemistry. He said, why would

you want to do that? Out of context,
that may sound like a flippant, if not
strange, response. But the context
was that he felt | should focus on the
big questions of psychology — what
is the mind? How does consciousness
come about? If | needed biological
support, | could always collaborate
with, or even hire, someone. That
advice came in handy when | joined
Don Reis’ lab at Cornell Medical
School in 1979 as a post-doc. He had
every major neurobiological technique
of the day. My research goal was to
understand brain systems that control
behaviours in rats that, in humans,
are correlated with fear. Through
on-the-job training, and especially by
collaborating, | published state-of-
the-art neurobiological research. By
the time | joined NYU in 1989 as an
associate professor, my career as a
wet-lab, behavioural neuroscientist

was well established, even though

| myself was not an expert in most of
the procedures used in my lab. Like
Mike advised, | simply hired post-docs
who were experts.

Who were your key early influences?
Sigmund Freud; B.F. Skinner; Karl
Lashley; Robert Thompson; Mike
Gazzaniga; Don Reis. | came across
Freud in a psychology course at LSU. |
was intrigued by him, but | didn’t know
how to articulate what he meant to
me. Skinner’s behaviourist approach
captivated me and | wrote to him
about using his models to understand
consumer behaviour. He wrote back
that he felt it was wrong to use
scientific psychology to manipulate
consumer choices. | was actually
more into consumer protection, but |
was very impressed to get Skinner’s
letter, which motivated me to leave
business. While working in Robert
Thompson’s lab | came across the
ideas of Karl Lashley on memory

and consciousness. Thompson had
worked with Lashley, which made me
feel like | had a scientific past. Mike
Gazzaniga taught me to think and
write. But Lashley was also in Mike’s
intellectual past, and that made me
doubly connected to him. The trifecta
was complete when | received the
Lashley Award from the American
Philosophical Society. Putting it all
together, Don Reis provided me state-
of-the-art neurobiological techniques
and collaborators, allowing me to

ask Gazzaniga-like psychological
questions about emotional behaviour
using the behaviourist methods | had
learned from Thompson. | will explain
Freud later.

If you had to choose a different
field of biology, what would it be? |
wouldn’t want to be any other kind of
biologist. Maybe because, if anything,
| think of myself as a psychologist
who flirted with neuroscience, and the
psychology/neuroscience interface
really is all | know and care about. Of
course, all psychological functions are
biological functions, but as a scientific
identity you can be a psychologist
without ever thinking about the
nervous system, and a neuroscientist
without ever thinking about the genes
and molecules that concern most
biologists.
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Joseph LeDoux, playing his ‘heavy mental’
songs, in Kaka Kverulantkaterdalen (the ca-
thedral of quarrels) in Stavanger, Norway.
Photo by Karsten Hegland.

Do you have a favourite science
book? Early on, as | was trying to
make the transition from business to
behavioural neuroscience, | immersed
myself in several books: Robert E.
Silverman’s Psychology; J.P. Chaplin
and T.S. Krawiec’s Systems and
Theories of Psychology; C.S. Hall and
G. Lindzey’s Theories of Personality;
and Joseph Altman’s Organic
Foundations of Animal Behaviour. Long
after becoming a professor at NYU,

| learned that Silverman published

his book while teaching psychology
at NYU in the early 70s, when Mike
Gazzaniga was a professor there, just
before moving to Stony Brook.

What do you think are the biggest
problems in your field? Neuroscience
is in an age of technical wizardry. We
can turn genes on and off and control
brain circuits and behaviours. But

the question is, what are we looking
for, and will we know it when we see
it? This is where Gazzaniga’s advice
above really rings true. We need to

be as rigorous in our concepts and
interpretations as in our data collection
and analysis. A big part of the problem
is that psychology has special linguistic
impediments not faced by other
sciences. In the late 1950s, George
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Mandel and William Kessen noted
that physicists, astronomers, and
chemists don’t need to take seriously
commonsense ideas about nature
because people’s beliefs and attitudes
about the stars, matter and energy,
and chemical elements don’t affect
the subject under investigation. But
psychologists do have to pay attention
because people’s beliefs about the
mind influence their thoughts and
actions in daily life and are thus an
important part of what psychology is
all about. For example, when biologists
name a gene with a common language
term like hedgehog, no one mistakes
that for the animal of the same name.
But when psychologists refer to a
behaviour with a term derived from
human introspection, like fear, the
assumption is that the mental state of
fear has some special relation to the
behaviour, and also to the brain circuit
that controls the behaviour. From time
to time, we need to step back and
evaluate the language of science. It’'s
not that mental state words like fear
are not useful. It’s just that they should
be used for mental states, and not be
automatically assumed to be causes
of behaviour in animals or humans just
because the mental state is correlated
with the behaviour in humans.

How do you feel about applied
versus basic science? When | was
just getting started as a scientist, |
steered clear of applications. Having
so little formal training in science | was
trying to do my best to mimic the way
a real scientist would think about basic
versus applied research — that applied
science lacked the beauty and purity
of basic science. Then the more | got
to know about research on emotions
like fear and anxiety, the more | realized
that the reason treatments for fear and
anxiety disorders were not very good
was because basic science notions
about these states were wrong. The
problem started with Darwin and his
acolytes in the late 19™ century. They
viewed emotions as states of mind
inherited from mammalian ancestors.
In the early 20" century, behaviourists
banned this kind of anthropomorphic
talk about mental states. But they
continued to use mental state terms
like fear and anxiety to describe
behaviours. Treatments for problems
with fear and anxiety emerging in the

mid 20" century were influenced by
the behaviourist approach. Today, the
focus remains on using behaviour as
a marker for mental disorders, with
little concern for the mental part of
the problem. The assumption is that
behaviour is a better readout of ‘fear’
than the feeling of fear. But so long as
the mental part of mental disorders

is marginalized, people will suffer
mentally. In retrospect, | think that’s
what | understood in Freud but didn’t
know how to articulate.

Is there too much emphasis on

big data-gathering collaborations
as opposed to hypothesis-driven
research by small groups? Big data
and hypothesis driven research both
have a place. But both could use
more emphasis on the conceptual
underpinnings of the research.
Scientists are taught how to collect
and analyse data. Philosophers are
taught to think. It might be helpful if
scientific education could include a bit
of this kind of training as well.

If you would not have made it as

a scientist, what would you have
become? Well, | always wanted to be a
musician as a kid. Decades later, being
a scientist actually made that possible
in ways | never expected. In 2005 or
so we had a band composed of NYU
researchers that played songs about
mind and brain at holiday parties —
Manic Depression, Mother’s Little
Helper, 19" Nervous Breakdown. We
called ourselves ‘The Amygdaloids’,
since a lot the work | and other band
members were doing was on that part
of the brain. Then | wrote a couple

of these mind-brain songs myself

for a gig that was written up in a

local newspaper with the headline
‘Heavy Mental’. We went on to record
several heavy mental albums (see The
Amygdaloids YouTube channel) and
played countless gigs in NY and on the
road. As an acoustic duo, two of us
have travelled the world doing gigs in
cities where | have lectured.
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Quick guide
Hoover the talking
seal

Diandra Duengen’,
W. Tecumseh Fitch?,
and Andrea Ravignani'*®

Hoover, who? Hoover (1971-1985;
Figure 1) was a male harbor seal

(Phoca vitulina) famous for imitating
human speech, who spent most of his
life at the New England Aquarium in
Boston, USA. Initially raised by a Maine
fisherman, Hoover began imitating
English phrases once he reached sexual
maturity. The seal’s repertoire included
“hello there”, “come over here”, “hurry”,
“hey hey”, and “Hoover”. Hoover
provides an unparalleled example of
speech mimicry — a form of vocal
learning — in seals.

How did a seal learn to parrot human
speech? Hoover was an orphaned
seal, found at Bethel Point, Maine, in
1971 and rescued a few weeks after
his birth. George Swallow took the
orphaned pup home, handfeeding and
frequently speaking to him. Growing
fast, Hoover was donated to the New
England Aquarium at about three
months. He started producing speech-
like sounds much later, around his fifth
birthday. Hoover produced his speech-
like vocalizations typically in the water,
from a vertical position, followed by
bubble blowing. These vocal displays
were especially frequent during breeding
season, and often appeared directed
at female seals, suggesting that these
vocalizations may have acted as
‘breeding songs’ like those produced
by male harbor seals. Importantly, the
aquarium staff did not train Hoover to
produce these displays.

Did Hoover faithfully copy speech,
or simply trick us into thinking he
does? One might think that Hoover
was no different from some ‘YouTube
stars’, like Siamese cats or Huskies
that say ‘Mama’ or ‘| love you’. Human
perception is so attuned to finding
(speech) patterns that some animals
may trick our brains into hearing
speech sounds where no such similarity
exists. However, in the case of Hoover
there is solid evidence for speech



mailto:ledoux@cns.nyu.edu

