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PHILOSOPHY AND NEUROSCIENCE
@ THE GULF D

FIFTH ANNUAL MEEEING OF
THE DEEP SOUTH
PHILOSOPHY AND NEUROSCIENCE WWORKGROUP

HILTON PENSACOLA BEACH,
PENSACOLA BEACH, FL

SEPTEMBER 22-24, 2022

Due to our beachfront locale and long lunch breaks,
INFORMAL (AMERICAN) BEACH ATTIRE RECOMMENDED

SPECIAL DESIGATION ON PROGRAM:
This is our fifth annual meeting! Speakers at our first annual meeting, held at this location on
September 28-29, 2018, are denoted in the program with a **.

SCHEDULE OF TALKS

All talks will be held in the EMERALD COAST MEETING ROOM,
on the second floor of the Tower building.

THURSDAY, SEPTEMBER 22
8:00-8:30am: Meeting room open, coffee, water, breakfast snacks available

8:30-8:40am: Introductions (Bickle)

Session 1: Computational Neuroscience

8:40-9:10am: Pohl, Stephen, New York University, “Computation in neural networks and the flow of
information”

9:15-9:45am: Williams, Danielle J., University of California, Davis, “What a theory of computation
can’t be if the brain is a computer”

9:50-10:20am: Castelo Branco Matos, Natalia, Yale University, “On the explanatory depth of
neurocomputational fictions”

10:20-10:40am: Morning break, coffee, water, snacks available

Session 2: Cognitive Neuroscience

10:40-11:10am: Barack, David L., University of Pennsylvania, “The new central executive”
11:15-11:45am: McCaffrey, Joseph, University of Nebraska, Lincoln, “Functional localization in
cognitive neuroscience: Foundations and conceptual change”

11:50am-12:20pm: Nathan, Marco, University of Denver, “Towards a predictive philosophy of cognitive
neuroscience”



12:20-2:10pm: Lunch break

Session 3: The Conscious Brain

2:10-2:40pm: Gillett, Carl, Northern Illinois University, “Physiology, the quirks of conscious experience
and the “felt” mind-body problem”

2:45-3:15pm: Kozuch, Ben, University of Alabama, “Better bridges: Integrating the neuroscience and
philosophy of consciousness”

Session 4: Neuroscience Experimentation

3:20-3:50pm: Neuroscientist Keynote: Jonathon Crystal, Indiana University, “Animal models of
episodic memory”

3:55-4:25pm: Bollhagen, Andrew, University of California, San Diego, “What is an experimental dead
space?”

4:25-4:45pm: Afternoon break, coffee, waters, snacks available

Session 5: Neuroscience Keynote

4:45-5:15pm: Bouagnon, Aude, and Svivastava, Alok, University of California, San Francisco and
Independent Researcher, San Francisco, “The interaction of the adaptive capacities of cellular regulation
and neurohormonal regulation suggests a mechanism-based modeling of body as mind”

Session 6: Relating Psychology to Neuroscience

5:20-5:50pm: Van Rooy, Nina, Duke University, “What can neuroscience do for our cognitive
ontology?”

5:55-6:15pm: (blitz talk) Favela, Luis, University of Central Florida, “From environmental information
to neural manifolds: The neurological theory of affordances”

FRIDAY, SEPTEMBER 23
7:45-8:15am: Conference Room opens, coffee, waters, breakfast snacks available

Session 7: Affective Neuroscience

8:15-8:45am: Philosophy Keynote: Schroder, Tim, Rice University, “Eagerly awaiting the punishment
signal”

8:50-9:20am: May, Josh**, University of Alabama, Birmingham, “Addiction is not a brain disease”
9:25-9:55am: Neuroscientist Keynote: Sarto-Jackson, Isabella, Konrad Lorenz Institute for Evolution
and Cognition Research (Austria), “How adverse social interactions shape the human mind —

A transgenerational perspective”

10:00-10:20am: (blitz talk) Hopkins, Patrick**, Millsaps College and University of Mississippi
Medical Center, “Questioning the constructionist theory of emotion: Is it true that emotions are not
physically real, not neurally localized, don’t do anything, and that people from Tahiti can’t be sad?”

10:20-10:40am Morning Coffee Break, coffee, waters, snacks available
Session 8: Molecular Neuroscience

10:40-11:10am: Neuroscientist keynote: Ressl, Susanne, University of Texas, “The structural basis of
synaptic connectivity”



11:15am-11:45am: Bickle, John**, de Sousa, André and Silva, Alcino J., Mississippi State University
and University of Mississippi Medical Center; and University of California, Los Angeles, “New imaging
tools in MCC: Eschewing the levels metaphor of the behaving organism”

Session 9: Neuroscientist Keynote
11:50am-12:20pm: Michael Lehman, Kent State University, “Brain control of reproduction in health and
disease”

12:20-2:20pm: Lunch Break

Session 10: Neural Representations

2:20-2:50pm: Philosophy Keynote: Machery, Edouard, University of Pittsburgh, “Representational
similarity analysis and neural representations”

2:55-3:25pm: Jacobson, Anne, University of Houston, “Propositions and representations”
3:30-3:50pm: (blitz talk) De Vivo, Michael J., Florida State University, “Attitudinal pluralism about
neural representations”

3:50-4:10pm: Afternoon Break, coffee, waters, snacks available

Session 11: Levels in Neuroscience

4:10-4:40pm: Brooks, Daniel S., Ruhr University, Bochum, “Levels of what? Busting the shell game
surrounding the levels concept”

4:45-5:15pm: Maley, Corey, Kansas University, “Collapsing Marr’s levels”

Session 12: Explanation and Realization in Neuroscience

5:20-5:50pm: Couch, Mark, Seton Hall University, “A derivational account of mechanistic explanation
in neuroscience”

5:55-6:15pm: (blitz talk) Gamboa, J.P., University of Pittsburgh, “Thinking about circuits”

SATURDAY, SEPTEMBER 24
7:45-8:15am: Meeting room opens, coffee, waters, breakfast snacks available

Session 13: Sensory Neuroscience

8:15-8:45am: Neuroscience Keynote Lecture: Stuart Firestein, Columbia University, “The smell of
inhibition”

8:50-9:20am: Barwich, Ann-Sophie and Severino, Gabe, Indiana University, Bloomington, “The wire is
not the territory: Representational drift in olfaction and its role in sensory cognition”

9:25-9:55am: Dopkins, Jordan, University of California, Santa Cruz, “Laboratories, natural
environments and the distinction between proximal and distal visual cues”

10:00-10:30am: Drayson, Zoe, University of California, Davis, “Varieties of realism and anti-realism
about neural representation5

10:30-10:50am: Morning Coffee Break, coffee, waters, snacks available
Session 14: Neuroscientist Keynote Lecture

10:50-11:20pm: Van Den Heever, David, Mississippi State University, “The neuroscientific
investigation of free will: Moving beyond the readiness potential”



Session 15: Motor Neuroscience

11:25-11:55am: Sayed, Eden, Harvard University, “Conceptualizing and localizing motor centers that
generate the drive for voluntary movements”

12:00pm-12:20pm: (blitz talk) Ward, Zina, Florida State University, “Motor representations and the job
description challenge”

12:20-2:15pm: Lunch break

Session 16: Neuroscience Varia |

2:15-2:45pm: Keeley, Brian, Pitzer College, “Conspiracy theory of (or as) folk psychology”
2:50-3:20pm: Rifkin, Maximiliana, City University of New York, “On the construct stability of gender
identity in neuroscience”

3:25-3:55pm: Berkeley, Istvan**, University of Louisiana, “The new problem of other minds”

3:55-4:015pm: Afternoon break, coffee, waters, snacks available

Session 17: Neuroscience of Memory

4:15-4:45pm: Colago, David and Robins, Sarah, Ludwig-Maximilians-Universitit Miinchen (Germany)
and Kansas University, “Why have “revolutionary tools” found such purchase in memory research?”
4:50-5:20pm: Mace, Caitlin, University of Pittsburgh, “Memory engrams and neuronal ensembles:
Should causal relays be representations?”

Session 18: Neuroscience Varia Il

5:25-5:55pm: Abrams, Marshall**, University of Alabama, Birmingham, “Using tests for
pseudorandomness to illuminate neural mechanisms for random movement”

6:00-6:20pm: (blitz talk) Nemati, Nedah and Gianferrara, Pierre, Columbia University and Carnegie
Mellon University, “Cortico-centrism and the prospects of a synthetic biology approach to behavior and
the mind”

6:20pm: Closing: A request to all participants (Bickle)



PRESENTERS, AFFILIATIONS, EMAILS AND ABSTRACTS OF TALKS
(Alphabetized by last name)

ABRAMS, MARSHALL, Department of Philosophy, University of Alabama,
Birmingham, mabrams@uab.edu

Using tests for pseudorandomness to illuminate neural mechanisms for random
movement Session 19 (Saturday afternoon)

I argue that when adaptive random movement in an animal might be generated by neural
processes, statistical tests used to evaluate pseudorandom number generators can help us
to understand the processes that generate the movement. Results of such statistical tests
could provide evidence for or against a neural source for the movement’s randomness, guide search for
neural patterns connected to random movement, and constrain possible neural mechanisms. I describe
my preliminary work on this strategy with random movement generated by central pattern generator
circuits in the thoracic and abdominal segments of fruit fly larvae.

BARACK, DAVID, Departments of Neuroscience and Philosophy, University of
Pennsylvania, dbarack@gmail.com

The new central executive Session 2 (Thursday morning)

In the philosophy of mind, executive processes pose a challenge to computational
approaches to cognition because those processes are not local, that is, they are not
determined by the parts of representations and their organization. Similar problems occur
for cognitive neuroscientific accounts that try to explain executive processes in the prefrontal cortex. I
argue that recent work on recurrent neural networks can provide new grounds for explanations of
executive processes, using wide epistemic grounds, that potentially any representation can be relevant
to or cause any other depending on the context, as illustration. Recurrent neural networks can be
described in terms of activation spaces determined by the network’s connections. The correlations in the
node-to-node causal interactions, which are local, constrain which points in the network’s state space
the system can occupy and so help explain wide epistemic grounds.

g BARWICH, ANN-SOPHIE and SEVERINO, GABRIEL, Departments of History
and Philosophy of Science and Medicine and Cognitive Science, Indiana University,
Bloomington abarwich@iu.edu gabesevy39@gmail.com
The wire is not the territory: Representational drift in olfaction and its role in sensory
cognition Session 13 (Saturday morning)
— This talk provides a conceptual analysis of a recent neuroscientific breakthrough that casts
previous explanatory models of primary sensory cortices into doubt. A 2021 study by Schoonover et al.
confirms that olfactory stimulation results in representational drift and a dynamic picture of temporally
shifting patterns in piriform. We argue that this finding presents both readings of the dynamical system
hypothesis with support: (1) the ontology of dynamical systems best covers the behavior and material
features of the olfactory system; and (2) modeling the piriform cortex as a dynamical system generates
new theoretical perspectives about the perceptual nature of olfactory signals.

BERKELEY, ISTVAN, Department of Philosophy, University of Louisiana
istvan.berkeley@louisiana.edu

(Speaker at Philosophy and Neuroscience at the Gulf I, September 2018)

The new problem of other minds Session 16 (Saturday afternoon)

The traditional problem of other minds is a venerable favorite in the philosophy
of mind. However, recent findings suggest that the problem needs to be expanded. Traditionally,




minds have been broadly connected to neuroscience. For this reason, so-called ‘Artificial
Intelligence’ has always been something of a puzzle. This talk will discuss recent evidence of mind-
like properties being exhibited by entities such as plants that lack any neural substrate. Thus, it
will be argued the notion of ‘minds’ needs to be re-evaluated.

BICKLE, JOHN (presenting), SOUSA, ANDREF. and SILVA,
ALCINO J. Department of Philosophy and Religion and
Shackouls Honors College Faculty, Mississippi State University
and Department of Neurobiology and Anatomical Sciences,
University of Mississippi Medical Center; Department of
Neurobiology, University of California, Los Angeles; and
Departments of Neurobiology, Psychology and Psychiatry and Director, Integrative Center for
Learning and Memory, Brain Research Institute, University of California, Los Angeles
jbickle@philrel.msstate.edu andrefil.sousa@gmail.com Silvaa@mednet.ucla.edu

(Bickle: Speaker at Philosophy and Neuroscience at the Gulf I, September 2018)

New research tools in MCC generate a new levels-less image of the behaving organism Session 8
(Friday morning)

New experiment tools have recently changed experimental practices in the neuroscience field of
molecular and cellular cognition (MCC), enabling researchers not only to manipulate individual
molecular components in specific neurons and track effects on behaving organisms, but also to
simultaneously record circuitry activity with such exquisite temporal and cellular specificity to permit
the manipulation of molecules in a circuit-meaningful manner. We illustrate these new tools by
presenting an exemplar recent case of MCC research. Philosophically, results using these new tools
provide a new image of the behaving organism, with its molecules, cells, circuits and systems unified
into the single causally-interactive system it is. Finally, we can eschew the antiquated “levels” image of
the behaving organism and all of the philosophical difficulties it generates.

BOLLHAGEN, ANDREW, Department of Philosophy, University of California, San
Diego, abollhag@ucsd.edu
What is an experimental dead space? Session 4 (Thursday afternoon)
In this talk, I discuss a case in which researchers studying kinesin—a molecular motor
driving axonal transport—interpreted data coming from a particular experimental tool—
. the single-molecule motility assay—to support a hypothesis according to which kinesin
“walks” hand-over-hand along its microtubule “track.” While this was the dominant view
of the matter from 1989-2002, their remained a number of alternative hypotheses, each of which was
consistent with the general hand-over-hand model and with experimental data but between which
researchers could not adjudicate using their assay. This “space” of alternative hypotheses I call an
experimental dead-space. After discussing how researchers in my case gained access to this dead-space,
I attempt to characterize the idea in more general terms in hopes of rendering it more readily exportable
from my case and, so, able to facilitate philosophical analysis of other cases.

BOUAGNON, AUDE and SRIVASTAVA, ALOK, Department of
Physiology, University of California, San Francisco; Independent
Scholar, San Francisco audetojoy@gmail.com
alok.srivastava@gmail.com

Neuroscientist Keynote




The Interaction of the adaptive capacities of cellular regulation and neurohormonal regulation
suggest a mechanism based modeling of body as mind Session 5 (Thursday afternoon)

We take as a grounding case the work of Aude Bouagnon et al ((2019) - Intestinal peroxisomal fatty acid
[-oxidation regulates neural serotonin signaling through a feedback mechanism. PLoS biology, 17(12)
- which shows that inter-level metabolic and regulatory processes organize the complex adaptive
responses of the body of the organism to the environment during their life-span. In this paper we
reconcile and integrate the explanations of the complex adaptive capacities of body physiology in a wide
range of conditions with the capacity of organisms to thrive in novel environmental situations and
futures. We bring together the coordinative concepts of (1) homeorhesis, (2) allostatic change and (3)
inter-level molecular and neuronal regulation to conceptualize the body’s ‘restless clockwork’ of
regulatory mechanisms as enacting the agency and mind-like capacities of organisms’ bodies.

BROOKS, DANIEL, Department of Philosophy (1), Ruhr-University Bochum
(Germany), daniel.stephen.brooks@gmail.com

Levels of what? Busting the shell game surrounding the levels concept Session 11
(Friday afternoon)

A common trap of intuition in philosophy and science is the expectation that the word
“levels,” without qualifier, sufficiently designates a coherent discourse. It does not.
Scientists and philosophers nonetheless regularly speak of “levels of explanation,”
“analysis,” and other phrases. In this paper, we attend to this situation by acknowledging that there is a
core concept at work, at least in biology, in the notion of levels of organization. From this core notion,
other leveled phrases are quickly revealed as derivative, or otherwise as misleading uses of the term
“levels” that can be discarded or deflated into more appropriate notions.

CASTELO BRANCO MATOS, NATALIA, Interdepartmental Neuroscience
Program, Yale University, natalia.castelobrancomatos@yale.edu

On the explanatory depth of neurocomputational fictions Session 1 (Thursday
morning)

The idea that the working parts of neurocomputational explanations are constructs that do
not straightforwardly represent the ontology of nervous systems has been recently
defended by Mazviita Chirimuuta (Chirimuuta, 2021). A suitable framework to appraise the explanatory
power of fictions is Alisa Bokulich's epistemic conception of scientific explanations. In her view,
neurocomputational models can be explanatory because they expose counterfactual dependencies
holding within their target systems. I will then examine a computational model up-close and flag some
potential shortcomings in its explanatory depth if treated as fiction. That is, one might contend that such
explanations are still too shallow and press for a detailed account of the ontological basis of the
counterfactual dependencies at stake. I will argue that to provide the latter, we would need to trace the
fictional aspects of our explanations back to our target's true features. Unfortunately, translational keys
for nervous systems' information-processing nature seem muddy at best and non-existent at worst.

COLACO, DAVID and ROBINS, SARAH (presenting), Centre for
Mathematical Philosophy, Ludwig-Maximilians-University Munich
(Germany); Department of Philosophy, Kansas University,
davidjcolaco@gmail.com skrobins@ku.edu

Why have “revolutionary tools” found such purchase in memory
research? Session 17 (Saturday afternoon)

The neurobiology of memory has advanced by leaps and bounds over the past decade. On its face, this
matches what Bickle describes as a “revolution” brought by tool development. However, this
“renaissance” is centered around memory, while the tools that have driven advancements were not




developed for solving problems in memory research. “Revolutionary” tools like optogenetics and
clarifiers were designed around distinct motivating problems, mostly in neuropsychiatry. We argue that
this memory renaissance cannot be explained without considering both the tool and how we
conceptualize memory. Therefore, conceptualization of the target is needed when we account for tool
revolutions in neuroscience.

COUCH, MARK, Department of Philosophy, Seton Hall University,
Mark.Couch@shu.edu

A derivational account of mechanistic explanations in neuroscience Session 11 (Friday
afternoon)

The topic of how to understand mechanistic explanations in neuroscience has been a
central concern among recent philosophers. The most popular current account comes from
Craver (2007), who describes them in terms of the “ontic account of explanation.” But
there is a problem with how the account makes use of “representations” that are part of how humans
give and receive information (Bechtel 2008). I will describe how this problem can be addressed in terms
of an older way of thinking about the notion of explanation that borrows from Hempel (Hempel and
Oppenheim 1948) and Levine (2001). I will explain the features of this derivational account and discuss
two worries with it, using an example from neuroscience.

CRYSTAL, JONATHON, Department of Psychological & Brain Sciences, Indiana
University, Bloomington, jcrystal@iu.edu

Neuroscientist Keynote

Animal models of epistemic memory Session 4 (Thursday afternoon)

A fundamental issue concerning the evolution of cognition is the extent to which cognitive
processes are uniquely human. Historically, episodic memory was considered uniquely
human, although over two decades of research has established that nonhuman animals have
several elements of episodic memory. Episodic memory consists of representations of unique past
experiences. The approaches using nonhumans focus on the content of episodic memories, rather than
the subjective experiences that may accompany episodic memory in humans. Most of the research
focused on episodic memory in nonhumans may be characterized as demonstrating that animals
remember a single event, which may suggest a critical limitation of episodic memory in nonhumans. We
propose that rats represent multiple items in episodic memory and engage in memory replay, a process
by which the rat searches its representational space in episodic memory to find items at particular points
in the sequence of remembered events. This approach has the potential to transform our understanding
about the uniqueness of human cognition. We expect that this approach can be used to identify the range
and limits to complex cognition in nonhumans.

DE VIVO, MICHAEL, Department of Philosophy, Florida State University,
md22p@fsu.edu

Attitudinal pluralism about neural representations Session 10 (Friday afternoon)
Cognitive neuroscientists often speak of the brain as representing things like edges, faces,
memories, and goals. Some see such talk as describing the brain’s capacity to objectively
represent the distal environment (e.g., Shea, 2018; Thomson & Piccinini, 2018). Others
prefer talking in this way simply to make operations of the brain more intelligible and to
relate them to our explanatory interests (e.g., Coelho Mollo, 2020; Egan, 2014, 2020). Too often,
proponents of either view assume that they are mutually exclusive. To the contrary, I argue that both
views have a place in our theorizing but that neither view applies in all neurocognitive contexts.




= | DOPKINS, JORDAN. Department of Philosophy, University of California, Santa
4; Cruz, jdopkins@ucsc.edu

88 Laboratories, natural environments, and the distinction between proximal and distal
visual cues Session 13 (Saturday morning)

One distinction researchers use to characterize differences between visual cues is the
distinction between proximal and distal cues. The standard way of thinking about this distinction
involves thinking of distal cues as beyond an experiment apparatus and proximal cues as within that
apparatus. I argue there is a problem with thinking about the distinction this way; there are no proximal
or distal cues in natural environments and so the cues are not explanatory of behaviors in those
environments. Then, I consider two ways of rethinking the distinction to avoid this problem. First, in
terms of the information carried by boundary cells, then in terms of information about retinal image size
in early vision.

DRAYSON, ZOE, Department of Philosophy, University of California, Davis,
zdrayson@UCDAVIS.EDU

Varieties of realism and anti-realism about neural representation Session 13
(Saturday morning)

In this paper I survey the plethora of positions in the debate between realists and anti-
realists about neural representations, mapping out the logical space with a view to future
discussion. I introduce the most robust form of realism, according to which our best theories commit us
to discrete concrete vehicles of representation which objectively possess determinate content. I show
how other positions in the debate (including those of Egan, Coelho Mollo, and Rescorla) can be
characterized by which of the requirements (e.g. concreteness, objectivity, determinacy) they drop. I
am particularly interested in how we characterize 'deflationary' view of neural representation.

FAVELA, LUIS, Department of Philosophy and Cognitive Sciences Program,
University of Central Florida, Luis.Favela@ucf.edu

From environmental information to neural manifolds: The neuroecological
theory of affordances Session 6 (Thursday afternoon)

Affordances—perceivable opportunities for behavior—are a core part of Gibsonian
ecological psychology’s theory of perception. A common criticism of affordances is
the purported absence of even a sketch of potential neuronal contributions to
perception. My current aim is to provide such an account: the neuroecological theory of affordances.
This theory claims that affordances can be explained via connections between environmental
(ecological) information and finite classes of low-dimensional neuronal manifolds. Doing so preserves
core features of ecological psychology while not treating the brain as a mere “hunk of wonder tissue.”

FIRESTEIN, STUART, Department of Biological Sciences and Zuckerman Mind
Brain Behavior Institute, Columbia University, sfirestein@gmail.com
Neuroscientist Keynote

The smell of inhibition Session 13 (Saturday morning)

With the seminal discovery in 1991 by Linda Buck and Richard Axel of a large gene family
of receptors in the olfactory system the field of olfaction was thrust into the molecular age.
It seemed then that we were on the verge of answering one of the deepest and obdurate questions in the
field — how do we detect and discriminate between an enormous number of small molecules known
colloquially as odors. And then of course how was that discrimination represented in the brain as an
olfactory object or perception. As it has turned out the molecular discovery was not the answer but
perhaps even a diversion. Turning back to physiology we recently discovered that inhibition as well as
activation plays a significant role in discriminating between blends of odors. This realization requires a




thorough rethinking of how the nervous system interprets olfactory inputs. This talk will present some
of the data demonstrating inhibition, a model for how this increases rather than decreases olfactory
discrimination, and some speculation on how this might alter our ideas about brain maps and other
processing models that have dominated neurobiology.

]

GAMBOA, J.P.. Department of History and Philosophy of Science, University of
Pittsburgh, jog122@pitt.edu

Thinking about circuits Session 12 (Friday afternoon)

The dominant view among philosophers of mind is that human cognition is neurally
realized. However, it is an open question whether the extensive philosophical literature on
(multiple) realization sheds light on ontological unclarity in neuroscience. This paper

identifies the kinds of experiments in neuroscience that are relevant to determining whether and how
cognition is neurally realized. I then argue that the realization concept is not implicit in neuroscientific
discourse that relates circuits to cognition with “filler” verbs. The point is not merely semantic. I argue
on empirical grounds that realization is not a relation between individual circuits and cognitive
phenomena.

GILLETT, CARL, Department of Philosophy, Northern Illinois University,
cgillett@niu.edu

Physiology, the quirks of conscious experience, and the genesis of the mind-body
problem Session 3 (Thursday afternoon)

- I highlight what your experience does — and does not -- represent about your body and
| mind. Your experience represents, amongst much else, the surface of your body and your
hlgher psychological properties or activities. But your experience does not represent your internal
organs. Consequently, you experience your higher psychological activities/properties as unlocated in
any body part. We can thus see why humans have felt (and continue to feel) a mind-body problem
because their lived experience represents their own higher psychological activities and properties as
incorporeal, unlocated, or even immaterial.

HOPKINS, PATRICK, Department of Philosophy, Millsaps College, and
Department of Psychiatry, University of Mississippi Medical Center,
hopkipd@millsaps.edu

(Speaker at Philosophy and Neuroscience at the Gulf I, September 2018)
Questioning the Constructionist Theory of Emotion: Is it true that emotions are not
physically real, not neurally localized, don’t do anything, and that people from Tahiti
can’t be sad? Session 7 (Friday morning)

For years, one of the dominant approaches in affective science has argued that humans have a set of
universal basic emotions that are highly correlated with physiological arousal factors, facial expressions,
and generating events. The assumption has been that basic emotions are evolutionarily adaptive,
neuroanatomically localized, and causally relevant to behavior. Currently, however, a new theory in the
neuroscience of emotions challenges all that. Described by its defenders as the equivalent of a
Copernican or Darwinian revolution in emotion science, the constructionist, or concept-act theory,
argues that emotions are not universal natural kinds and not distinct mental events but are rather
conceptual analyses and labelings of basic physiological arousal governed by language and culture,
having a purely social ontology. In this talk, I will go through the central tenets of the constructionist
approach and examine the meaning and veracity of some of the most problematic claims—including that
animals cannot have emotions (being nonlinguistic), that emotions have no explanatory power, that




emotions have no “dedicated” or “innate” neural circuitry, and that feeling an emotion requires having
the prior concept of that emotion.

JACOBSON, ANNE JAAP, Departments of Philosophy and Computer and
Electrical Engineering, and Biology of Behavior Institute, University of Houston,
phil8@Central. UH.EDU

. Propositions and representations Session 10 (Friday afternoon)

Serious challenges have been made to recent philosophical accounts of representations
and propositions. In this paper I will focus on “representation” which has, I will argue,
at least two very different senses, one that employs semantical notions while the other
puts an idea of similarity at the center. Each has appeared in neuroscientific reports. The disunity
discernible in “representation” - semantic vaue/similarity - makes the use of mathematical apparatus
potentially enlightening. In this respect, we will look at Kriegeskorte‘s use of matrices to develop a
notion of similarity that is in fact important to neuroscience.

KEELEY, BRIAN, Department of Philosophy, Pitzer College (CA),
Brian Keeley@pitzer.edu

Conspiracy theory and (or as) folk psychology Session 16 (Saturday afternoon)
This paper explores how a mainstay of philosophy of neuroscience—eliminative
materialism—fares in domains beyond those where neuroscientists have had much to
say, to date. One perennial issue within conspiracy theory theory is whether, or to
what extent, the central concept—conspiracy theory—should map on to the common,
lay usage of the term. Some conspiracy theory theorists insist that we use the term as everyday people
use it. So, for example, if the term has a pejorative connotation in everyday parlance, then academic
work on the concept should reflect that. Other conspiracy theory theorists take a more revisionary
approach, arguing instead that while their use of the theoretical concept should bear some relation to its
use in natural language, it need not follow it slavishly. I argue that elements of this debate mirror debates
that were prominent in the philosophy of mind in the 1980s over folk psychology and eliminative
materialism (debates that continue today, such as within the philosophy of perception and theories over
how to individuate the senses). At that point, there was a debate over whether the concepts of
commonsense psychology, such as <belief> or <desire>, should be treated as theoretical posits, and
hence open to significant revision or elimination, or whether they were instead the targets of explanation.
On this latter view, <belief> is not an explanatory term, but instead the very thing that needs explanation.
As somebody who embraces eliminativist approaches in my philosophy of mind, I will argue that an
eliminativist approach to <conspiracy theory> has significant merit.

KOZUCH, BENJAMIN, Philosophy Department, University of Alabama,
4 bkozuch@ua.edu

. Better bridges: Integrating the neuroscience and philosophy of consciousness Session
. 3 (Thursday afternoon)

The recent proliferation of philosophical and neuroscientific theories of consciousness
raises the question of which we should invest time and effort into developing, with this in
, turn being a function of how well each theory is supported. What is not frequently realized
is that evidence from outside of a given theory’s domain can be used to evaluate that theory, i.e.,
neuroscientific evidence can be used to evaluate philosophical theories, and vice versa. This, at least,
can be done whenever the right conceptual connections are drawn between the neuroscientific and
philosophical theories of consciousness. This talk builds some of these needed conceptual connections,
then uses them to draw some tentative cross-domain conclusions about some of our contemporarily
popular neuroscientific and philosophical theories of consciousness.




LEHMAN, MICHAEL, Director, Brain Health Research Institute, Kent State
University, lehman@kent.edu
Neuroscientist Keynote
‘ Brain control of reproduction in health and disease Session 9 (Friday morning)
'g A fundamental assumption of neuroscience is that in order to gain a full understanding of
' the factors responsible for brain disease, we also need to understand the mechanisms by
which brains and brain pathways normally work in healthy individuals. My lab has been investigating
the basic circuitry responsible for control of mammalian reproduction, using a variety of cellular,
anatomical and physiological techniques. In this talk, we will describe our recent discovery of a group
of neurons in the hypothalamus called “KNDy cells” that we and others have shown to be essential for
normal reproduction in animals and humans. This work has led to an awareness of the role that KNDy
cells play in reproductive disease, and the development of new therapeutics for those disorders —
providing an example of particularly rapid translation of basic neuroscience discoveries to the clinic, and
the importance of basic science research to improving human health.

MACE, CAITLIN, Department of History and Philosophy of Science, University of
Pittsburgh, CBM49@pitt.edu

Memory engrams and neuronal ensembles: Should causal relays be representations?
Session 17 (Saturday afternoon)

Neuroscientists suppose that neuronal ensembles have representational capacities when
their activity is correlated with an environmental cue and reliably precedes a behavioral
proxy for cognition. Is this basis sufficient justification for representational capacities? One
worry is that ensemble activity is a mere causal intermediary between environmental stimulus and
behavioral response—positing representations would be ontological overkill. However, Cao (2022)
advances a representational pragmatism allowing causal relays to be representational if this would be
explanatorily valuable for neuroscientists. I argue that explanatory value is too loose a notion to provide
any normative guidance in neuroscience; explanatory indispensability better fills this role. But
representations are explanatorily indispensable only when they are not merely causal intermediaries. I
conclude with considerations for future work on whether there are representations at all.

MACHARY, EDOUARD, Department of History and Philosophy of Science and
Director, Center for Philosophy of Science, University of Pittsburgh,
machary@pitt.edu

Philosophy Keynote

Representational similarity analysis and neural representations Session 10 (Friday
afternoon)

Representational Similarity Analysis is the most recent method for identifying neural representations on
the basis of the BOLD signal, as measured by fMRI (e.g., Kriegeskorte et al. 2006; Kriegeskorte &
Bandettini, 2007), and it is now widely used in neuroscience (e.g., Freund et al., 2021). Representational
Similarity Analysis has also attracted the attention of philosophers of neuroscience, who have defended
its merits (e.g., Roskies, 2021). In this talk, I will argue that the prospect of Representational Similarity
Analysis as a tool for identifying neural representations is bleak.




MALEY, COREY, Department of Philosophy, Kansas University, cmaley@ku.edu
Collapsing Marr’s levels Session 11 (Friday afternoon)
Neuroscientists continue to adopt Marr's tri-level hypothesis. Although philosophers have
said much about Marr's work, an important point about two of Marr's three levels has so
far gone unnoticed. In short, the implementational level and the
representational/algorithmic levels are not independent, or even separate, when it comes
. to analog computing systems. This is because analog systems take advantage of their
physicality, rather than abstracting away from it—unlike digital systems. Insofar as neural computation
is understood as analog computation (a claim I've argued for elsewhere), it is a mistake to take
implementational-level details as separate and independent of representational/algorithmic-level details.
For analog systems—both artificial and neural—they are one and the same level.

MAY, JOSH, Department of Philosophy, University of Alabama, Birmingham,

joshmay@uab.edu

(Speaker at Philosophy and Neuroscience at the Gulf I, September 28-29, 2018)

\ Addiction is not a brain disease Session 7 (Friday morning)

> Most health professionals now believe that substance use disorder is a brain disease that

"X,T\ greatly inhibits self-control with respect to using drugs (including alcohol). I argue that,
although addiction is a disorder of some sort, it’s not a brain disease that erodes control.

The proximate mechanisms of addiction are certainly brain-based, but importantly they are not primarily

drug-induced. Moreover, the brain mechanisms involved in addiction look to be the same as those

involved in more ordinary failures of self-control. Fortunately, rejecting the brain disease model can

empower addicts without implying moral failure.

McCAFFREY, JOSEPH, Department of Philosophy, University of Nebraska,
Omaha, jmccaffrey@unomaha.edu

Functional localization in cognitive neuroscience: Foundations and conceptual
change Session 2 (Thursday morning)

Conventional wisdom holds that cognitive functions have stable neural realizers, that brain
areas are specialized for particular cognitive functions, and that there is little variability in
the brain’s functional topography within or between healthy individuals. Recent work—
including neural reuse, context-sensitive functional mapping, and neural degeneracy—challenges this
wisdom and revives debates between localizationists and anti-localizationists about the nature and extent
of functional localization in the human brain. In this talk, I argue that assessing whether the functional
architectures implied by this work do, or do not, permit functional localization, requires examining the
core commitments of localizationism. I claim that localizationism consists of three tenets—regional
specificity, localization of function, and intrinsicality—that can be held or violated independently. While
functional localization still holds in architectures that violate one of these tenets, architectures that violate
many of them simultaneously may signify a return to more radical forms of anti-localizationism.

NATHAN, MARCO, Department of Philosophy, Denver University,
Marco.Nathan@du.edu

Toward a predictive philosophy of cognitive neuroscience Session 2 (Thursday
morning)

Philosophy of science—the cognitive neurosciences being no exception—has been
dominated by explanation. Yet, the landscape has shifted. Many scientific projects are
increasingly couching their epistemic aims purely in terms of predictive accuracy. This
“predictive turn” calls for some radical reconceptualization. What would a predictive philosophy of
cognitive psychology and neuroscience look like? The crucial shift, I maintain, lies in revising the




hallowed relation between causation and correlation, revealing how neither inference is more
fundamental than the other. Furthermore, these considerations cast a new, different light on the so-called
“black-box problem” that has recently caused a stir in machine learning and artificial intelligence.

NEMATI, NEDAH (presenting) and GIANFERRARA, PIERRE,
President’s Fellows, Columbia University; Department of Psychology and
Center for the Neural Basis of Behavior, Carnegie Mellon University,
NNN10@pitt.edu;

Cortico-centricism and the prospects of a synthetic biology approach to
behavior and the mind Session 18 (Saturday afternoon)

While cortico-centric theories have historically dominated the field of cognitive neuroscience, recent
accounts from emerging fields such as synthetic biology have offered a more nuanced perspective on
cognition which holds the potential to yield better control of biological systems (Levin 2022). We posit
that tracing the methodological developments historically tied to cortico-centric research can shed light
on important evolving interactions between cognition and context. We use an ecological framework for
thinking about how unfixed and continuous categories of cognition could be used by scientists aiming
to apply expanded notions of cognition to humans, for instance in translational research.

POHL, STEPHAN, Philosophy Department, New York University, sp4963@nyu.edu
Computation in neural networks and the flow of information Session 1 (Thursday
morning)

I argue that V1, the first area in the hierarchy of visual processing, represents faces. We
need to understand the flow of information through the brain. Information about complex
features like faces is already encoded in early areas. No processing can increase the amount
of information a signal carries about its source. However, computations reduce the complexity of the
neural code in terms of which complex features are represented. Orthodoxy locates representations of
complex features only in late areas. However, the methodology neuroscientists use, and which computer
scientists adapt in the study of artificial neural networks, points to early layers as representations of
complex features as well.

RESSL, SUSANNE, Department of Neuroscience, University of Texas at Austin,
suressl@utexas.edu

Neuroscientist Keynote

The structural basis of synaptic connectivity Session 8 (Friday morning)

: Proper brain function is based on neuronal networks, which are based on
synapses, the fundamental unit of neuronal communication. Synaptic adhesion proteins bind
across the synaptic cleft to form complexes tethered to pre-and post-synaptic membranes.
Therefore, dysfunction of synaptic adhesion proteins causes brain disorders, ‘synaptopathies.’
An emerging theme shows that the C1q/TNF superfamily members have been adapted during
evolution to act in various physiological roles by binding to specific receptors. Secreted C1Q-
like proteins have been increasingly recognized as master-regulators of tissue organization and
receptor-triggered pathways for crucial cellular responses and communications in higher
organisms.

C1QL proteins are the only known ligands to the adhesion GPCR B3 (ADGRB3) associated with
cognitive brain disorders and various cancers. By interacting with receptors, synapse
organizers facilitate the process of synapse formation, maintenance, and elimination — synapse
homeostasis. To investigate the hypothesis that the secreted C1QL proteins may mediate
tripartite trans-synaptic adhesion complexes, we conducted an in vivo interactome study and
identified new binding candidates. We demonstrate that C1QL3 can mediate a novel cell-cell




adhesion complex involving ADGRB3 and two neuronal pentraxins, NPTX1 and NPTXR.
Single-cell RNA-Seq data from the cerebral cortex shows that C1QL3, NPTX1, and NPTXR are
highly co-expressed in the same neurons, suggesting that all three proteins could be pre-
synaptically co-secreted and capable of binding to post-synaptically localized ADGRBS3.
Identifying new binding partners for Ci1QL proteins and deciphering their underlaying
molecular principles will allow us to understand how C1QL3 protein affects the organization
and function of excitatory synapses.

RIFKIN, MAXIMILIANA, Department of Philosophy, City University of New York
Graduate Center, Mrifkin@gradcenter.cuny.edu

On the construct stability of gender identity in neuroscience Section 16 (Saturday
afternoon)

Jacqueline Sullivan argues that for neuroscientists to offer successful mechanistic
explanations of cognitive capacities, they must design and implement stable constructs and
experimental paradigms through interdisciplinary cooperation with psychologists. For her, this is
because mechanistic explanations rely on the differing expertise possessed, explananda targeted, and
explanantia used by neuroscientists and psychologists, which can only be integrated through cooperative
construct and experimental design. Sullivan thinks stability is achieved when neuroscientists and
psychologists agree on the definitions of terms for a construct, the methods to study it, and when two
such paradigms measure the same capacity. Applying Sullivan’s notion of construct stability to gender
identity, I argue the construct is relatively stable because neuroscientists and psychologists studying it
conceptualize it as a capacity for ‘gender self-categorization’. However, each lab focuses on a different
dimension of how this capacity is realized and uses different methodologies to study it, and each faces
issues with construct validity. Accordingly, to stabilize gender identity, I propose interdisciplinary
cooperation between neuroscientists, psychologists, and philosophers.

SARTO-JACKSON, ISABELLA, Konrad Lorenz Institute for Evolution and
Cognition Research (Austria), Isabella.sarto-jackson@kli.ac.at

Neuroscientist Keynote

How adverse social interactions shape the human mind — a transgenerational
perspective Session 7 (Friday morning)

Neuroplasticity is one of the most remarkable capacities of the (human) brain. It is,
however, a two-edged sword: neuroplastic processes underlie learning and memory thereby contributing
to our species-typical cognitive abilities, but also making the developing brain highly susceptible to
negative environmental influences. Abuse, social neglect, and violence cause physiological stress
responses that can severely affect cognitive development and brain maturation. Adverse experiences
change an individual’s neurophysiology with consequences that have been widely studied in traumatized
persons. Importantly, these neurophysiological adaptations can also be passed on to future generations
via non-genetic inheritance mechanisms strengthening the view of the brain as a “social organ.”

‘1:_.‘ SAYED, EDEN, Department of Philosophy, Harvard University, and Department of
Neurobiology, Harvard Medical School, eden_sayved@g.harvard.edu

Conceptualizing and localizing motor centers that generate the drive for voluntary
movements Section 15 (Saturday morning)

| Clinical observations of movement disorders and paralysis have long suggested that the
motor system consists of two broad functional parts: the part that initiates and generates
the motor drive for voluntary movements, and the part that transforms and relays the existing motor
drive. Conceptualizing this intuitive parcellation of the motor system has proved challenging in
neuroscience, and as a result has made empirical identification of these two parts effectively intractable.




I propose an explanation of this roadblock and an alternative picture for conceptualizing and
operationalizing this parcellation. I will present my experimental work on applying this alternative
picture using a simple optogenetic paradigm in behaving mice and argue for the conceptual and scientific
utility of this picture.

SCHROEDER, TIMOTHY, Department of Philosophy, Rice University,
timothy.allan.schroader@gmail.com

Philosopher Keynote

Eagerly awaiting the punishment signal Session 7 (Friday morning)

The neuroscience of reward has been a tremendous success, to such an extent that there
are now philosophers writing it up as an illuminating case study in the philosophy of science. Yet there
is no parallel success story concerning the neuroscience of punishment. In this talk, I sketch the story of
reward, and tell the parallel story of punishment, to the very limited extent such a story is possible. I
finish by outlining the theoretical options that seem open, given the state of present neuroscientific
knowledge, and suggest a few possible implications to be hoped for once the long-awaited punishment
signal arrives.

VAN DEN HEEVER, DAVID, Department of Agricultural and Biological Engineering,
Mississippi State University, davidvdh@abe.msstate.edu
Neuroscientist Keynote
The neuroscience of free will: Moving beyond the readiness potential Session 14
(Saturday morning)
The debate on the existence of free will is millennia-old and is one of the most enduring
and discussed problems in all of philosophy, theology, and more recently, neuroscience.
' The pioneering work by Benjamin Libet in the early 1980s demonstrated that a specific
pattern of brain activity, called the readiness-potential (RP), not only precedes voluntary
movement but it also precedes the conscious intention to move by several hundred milliseconds.
However, the issue is far from settled, with the interpretation and meaning of the RP facing serious
onslaught. In this talk I will discuss how we are addressing several of the main criticisms of past
neuroscientific studies of free will by moving beyond the RP using deep learning techniques and
variations on the original studies.

‘ ;, VAN ROOY, NINA, Department of Philosophy, Duke University,
nina.van.rooy(@duke.edu What can neuroscience do for our cognitive ontology?
Session 6 (Thursday afternoon)

To what extent should neuroscientific knowledge influence our cognitive ontology, the
' set of cognitive categories we employ in our psychological sciences? As Mike Anderson
has pointed out, it seems that the brain has its own way of categorizing psychological experiences and
phenomena — its own native cognitive ontology. Thus, one option is to revise our cognitive categories
so that they may align better with the brain’s own cognitive ontology. But what would compel us to do
that — what reasons are there for believing that this is the right or, more modestly, simply a scientifically
fruitful approach? In this talk, I want to look at arguments in favour of taking a bottom-up, brain-centered
approach to cognitive ontologies, and I consider some philosophical issues with and obstacles to this
approach.




WARD, ZINA, Department of Philosophy, Florida State University, zward@fsu.edu
Motor representations and the job description challenge Session 15 (Saturday
morning)

Neuroscientists have long sought to understand the motor cortex by probing what it
represents. This approach has recently been challenged by researchers who instead favor
applying dynamical systems theory to the motor system (Churchland et al. 2012, Shenoy
et al. 2013). To determine whether or not the motor cortex contains representations, we must answer
what Ramsey (2007) calls the “Job Description Challenge” (JDC): what is it for a state to function as a
representation in a physical system? I will argue that existing discussions of the JDC apply only to
sensory representation, and so are useless for assessing representationalism about the motor cortex. I’ll
then tentatively propose a reframing of the JDC that applies to motor representation.

WILLIAMS, DANIELLE, Department of Philosophy, University of California,
Davis heywilliams@ucdavis.edu

What a theory of computation can’t be if the brain is a computer Session |
(Thursday morning)

A theory of computation, sometimes called a theory of implementation, tells us how to
understand a physical system as implementing or performing a formal computation. If the
theory captures non-computing systems, then it is trivial. If it fails to capture paradigmatic
computing systems, then it is insufficient. Using the brain as a case study, I will ask whether current
theories of computation are sufficient for capturing computation in the brain. When we evaluate theories
of computation in light of what we know about the brain, we end up learning either what a theory of
computation can’t be or that the brain itself might not be a computer after all.
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