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Chapter 1: Introduction

1 A History of the “Split” Brain

The corpus callosum is the main commissure connecting the two cerebral
hemispheres in placental mammals, and the largest fiber tract in the huiman bra
Epileptic seizures start in one hemisphere or the other; in a single individmatesei
will tend to start in the same hemisphere (right or left) again and again. A grand ma
seizure is one in which abnormal electrical activity spreads from the henasghe
origin into the other hemisphere, affecting the whole brain. Subjects in theahalst
grand mal seizure will usually lose consciousness. Over time repeatecseimy
cause damage to neural tissue. And people with severe epilepsy may experience
multiple seizures per day.

A callosotomyis surgical procedure in which the corpus callosum is severed
or sectioned. In a partial callosotomy, the anterior two thirds of the callasaim
sectioned; in a full callosotomy, the entire corpus callosum as well as the
hippocampal commissure is sectioned; a commissurotomy entails full callosotomy

plus sectioning of the anterior commisstioctors began performing callosotomies

! Unless otherwise specified, | do not use the te¢'caiosotomy” and “split-brain surgery” to refes t
cases of only partial callosotomy. | use it to reethose who have undergone both full callosotomy
and commissurotomy. Patients operated on by Bogérvagel in the 1960’s (the “West Coast
series”) underwent commissurotomy, and those opéran by Wilson in the 1970’s (the “East Coast
series”) underwent full callosotomy (although iaggs), but not commissurotomy (Churchland, 1986).
The term “split-brain” is generally used to refertioth callosotomy and commissurotomy subjects,
and again | use it in the same way. When potentialevant to a claim, argument, or idea, | will
distinguish between subjects with intact antermnmissures and subjects in whom the anterior
commissure has been sectioned.



in the 1940’s on subjects with debilitating, sometimes life-threatening epilEpsy
operation apparently proved quite successful at preventing seizures from spreading
from one hemisphere to the other in a majority of subjects; not infrequently it
eliminated or drastically reduced seizure occurrence altogetheeaons not fully
understood. A majority of those subjects who were not helped by a callosotomy were
helped by a commissurotomy. Meanwhile clinical post-operative studies of these
subjects turned up only few side effects after the initial recovery permst|ym

involving motor coordination, and little if any significant cognitive decline eesalt

of the surgery. More commonly, in fact, “split-brain” subjects experiencedtoggni
improvement on many measures, presumably the result of at least one hemisphere
being spared further seizures. These preliminary results, suggestingctia@ting

the callosum—again, the largest fiber tract in the human brain—has remaskably f
negative effects, led one neurophysiologist to joke, in 1949, “I have laughingly said
that, so far as | can see. . . . the only demonstrable function of the corpus callosum,
[is] to spread seizures from one side to the other” (McCulloch, 1949: 21).

At about this same time Ronald Myers and Roger Sperry were studying the
results of callosotomy on cats (e.g., Myers 1955; Myers and Sperry, 1953; Sperry,
Stamm, and Miner, 1956). Callosotomy had of course been tested on animals prior to
performing it on human subjects. Myers’ and Sperry’s experiments were novel
because in addition to sectioning the callosum of each cat they also sectionad its opt
chiasm, limiting each hemisphere’s visual information to that it could recered
single (ipsilateral) eye. A simple eye-patch could then easily be usdédtvefly

(yet temporarily) “blind” an entire hemisphere. The observed “disconnectiect£ff



were fascinating. Among other things, the animals could be trained to make
competing visual discriminations with each eye, with no evident interference
effects—as if the two surgically separated cerebral hemispheres ethbodie
functionally independent perceptual, learning, memory, and action-guidasteesy
Sperry and others formed two, non-competing hypotheses for why human
callosotomized or “split-brain” subjects seemed relatively normal siditgn major
brain surgery, despite the important cognitive role they now had strong reasons to
believe the callosum should play in human (not just feline) subjects. First, in humans
(and similarly in other mammals), what is seen with a single eye is sent to both
hemispheres what is heard with a single ear is sent to both hemispheres, what is felt
with either hand is likely to be seen as well, and so forth. In other words, there is a
great deal operceptuaredundancyn day-to-day life: the coil that feels hot glows
red; the cashier who puts the five-dollar bill and two dimes in your hand says, “Five
twenty is your change,” and the cold rain is felt and seen and heard and eved.smelle
This perceptual redundancy ensures that, in both daily life and under most
experimental situations, the two halves of a brain have access to similaxahtor
about the environment (and the badyhether they receive this informatifnom

each otheor not.

2 Each hemisphere receives visual input from theratateral eye via the optic chiasm and from the
ipsilateral eye via the nerve. Although the hemésph receive different visual information from the
optic tract, visual information is lateralized gt eye but by visual field. THeft visual field (LVF)
projects to theight hemisphere (RH), and thight visual field (RVF) projects to thieft hemisphere
(LH). In other words, each hemisphere receivestheaoptic tract, information concerning the
contralateral visual field, the RH about the lédtesof space, the LH about the right side of space.
“normal” subjects—subjects who have not undergaaréigd or full callosotomy—each hemisphere
also receives visual input from the ipsilateralnikfield via the corpus callosum.



Myers’ and Sperry’s second hypothesis for why split-brain subjects seemed so
unimpaired following sectioning of the callosum was thanansplit-brain subjects
in particular were, albeit not necessarily consciously or deliberatetim§ ways to
compensate for the lack of cortical (callosal) communication betweenwieir
hemispheres, partly via various attention-directing and self-cuing meclsagagm
behaviors® Some of this “cross-cuing” they couldn’t help but engage in; for example,
as Sperry pointed out, “the two retinal half-fields of the eyeball move as one,eand ey
movements are conjugate, so that when on hemisphere directs the gaze to a given
target the other hemisphere is automatically locked in at all times on theasgete
(1974: 7-8).

A second wave of split-brain studies—on human subjects—began in the
sixties. On the basis of Myers’ and Sperry’s results, the new studies weneedesig
first of all, to direct sensory information to only a single hemisphere iateaatind,
second of all, to prevent or limiehaviorthat would serve as a means of
“‘communication” between the hemispheres. The results of these studies—the split-
brain experiments, which are still ongoing—are famous, and famously fasginati
Just like those of split-brain cats, the two hemispheres of human split-brasctsubj
evidenced high degrees of functional independence.

There are several ways to limit the path of incoming sensory information to

one hemisphere only. The simplest is in the case of tactile stimulation of the hand,

% Throughout this dissertation, | use the tesubjectto refer to a single human animal. | mean this term
to beneutralon all questions concerning personal identity; #ssibject may or may not be

equivalent to a person, asdbjectsmay or may not stand in a 1:1 relationship vettivjects of
experienceln other words, a split-brasubjectmay or may not be (or possess) multiple subjects of
experience, and the reader should not mistakeofakibjects for talk of subjects of experience.

This choice of terminology may be slightly confugitbut | prefer referring to split-bragubjects

rather than to split-braipatientsbecause many split-brain subjects are merely vYatymparticipants in
scientific research, and are not actually seekiedioal treatment or advice.



which is transmitted largely contralaterd]lg split-brain subject’s left hemisphere
receives tactile information primarily from her right hand, and vice versallSare
only slightly more difficult; smell is transmitted only ipsilaterallg,iEthe person’s
right nostril is sealed, only his left hemisphere knows what’s cooking. More
complicated set-ups are required to keep the left hemisphere ignorant of what the
right hemisphere sees or hears, but this is still possible, and many of the most
compelling split-brain experiments involved visual perception in particular.

As mentioned previously the experiments also had to be designed and
monitored with the goal of preventing the hemispheres from communicating via
behavior: subjects had to be prevented fpmekingatthe object they’'d been asked
to explore manually, from talking out loud to themselves as they worked, and even
from gesturing with their hands. Stimuli presented to either hemisphereeiagidy
anemotionalresponse (often creating a change in facial expression) often teermit
more than one form of communication between the hemispheres, as we shédirsee la

During these carefully designed and controlled experiments, split-brain

subjects were found to suffer some cognitive or perceptual deficits: put ahintgec

* In general, the more proximal the body part, treater degree of bilateral projection; the moréadiis
the body part—particularly the hands—the more &ired the projection. Even for the trunk,
however, there may begaeaterdegree of contralateral than ipsilateral sensoojegtion.

Most split-brain experiments that stimulate theystimulate the hands. Information about pain,
temperature, and “passive touch” is carried viasihieothalamic pathways, which have both
contralateral and ipsilateral projections. “Actbeeich” and proprioceptive information travels along
the dorsal-column-lemniscal pathways, which havé@sidateral projections. But because dtive
touchthat’s required for object-recognition in the tlectlomain—i.e. for recognizing an object on the
basis of havindelt, and, generallynanually exploredhe object—and because most of the studies of
split-brain perception in the tactile domain tesbégect recognition, tactile perception can gergtad
treated as contralateral only.

Sensory information from any point on the face nadk is available to both hemispheres.

® In a dichotic listening experiment, each hemisphagra split-brain subject will perceive acoustic
signals from the contralateral ear, only. Visudéimation is lateralized by presenting visual stimu
not at fixation point but left or right of that pdi (Or two distinct stimuli may be presented
simultaneously, one in each visual field.) The Riiceives the LVF, the LH the RVF.



a split-brain subject’s left hand, and, if this hand remains hidden from the subject’s
view, he will tell you he has no idea what he’s holding. But the phenomenon didn’t
look like anomia exactly; after all, if the same object was placed in the ssiliglt
hand, he could tell you immediately what it was. It was only at right hemisphere
perceptual tasks, indeed, that the subjects appeared to suffer from some sort of

linguistic impairment.

If this were the end of the data, we would most likely conclude that the subject
simply didn’t know what he was holding in his left hand, just as he said. We would
conclude that for some reason, the tactile information wasn’t registetting at
cortical level or entering conscious awareness, or even that the subjscnha more
profound sensory deficit on the left side of his body; that the subject’s leftiemas
escaped the surgery cognitively intact, while his right hemisphere forreasen did
not. This would already be interesting, even though, in a way, we might have
expected something like this. We might expect that people who undergo such major
surgery should suffer some major cognitive impairment. We might not even be
surprised to find that the two hemispheres are differently affected by tlee sam
surgical procedure. By the 1960’s it had already been known for a hundred years that
in humans the two hemispheres are not functionally identical. It was beliexedie
the time for example (and is still popularly believed) that the right hemiseixeels
at certain kinds of spatial reasoning, and visual tasks requiring holistic grases
like face-recognition. Best known and best studied is the linguistic asymmetry

between the two hemispheres. For most people, the left hemisphere contairs Broca



area (responsible for language production) and does most of the receptive language-
processing as well.

But what was fascinating about the split-brain subjects was not that they
showed severe right hemisphere impairment, but that they seemed, in fact, less
impaired than theglaimedthey were. Put a pipe in a split-brain subject’s left hand,
and he will say, as long as he doesn’t have visual access to that hand, that he doesn’t
feel anything and can’t even guess what he might be holding; then placentkat sa
hand in a box containing a pencil, a pipe, a paperweight, and an apple, ask him to
select the object he was just holding, and he will select the pipe every tithe, al
while complaining bitterly that the task is pointless since he has no idea whas he w
just holding, as he has already told you. The subject’s right hemisphere, in other
words, seemed able teelthe pipe, tadentifyit, to remembeit, and tore-identifyit.
But the subject—speaking through his left hemisphere, the hemisphere with spoken
language, but which hadn’t received the necessary perceptual informatiothé
left hand—would claim ignorance.

Via their left hemispheres, however, split-brain subjects actually professed

ignorance less often than they should have. In particular, when a subject angages

® For the sake of brevity and simplicity, | geneyalpeak as if the left hemisphere were the
“dominant,” linguistic hemisphere in all adults.i$ls in fact not the case: a small but significant
percentage of the population is right hemispheraidant. (It is estimated that 10% of the population
is left-handed—i.e., right hemisphere-dominantrfator tasks—and that up to 20% of the left-handed
population is right hemisphere-dominant for languag well. This means that perhaps 2% of the
general population is right hemisphere-dominantdoguage.)

There is a very small group of subjects who hawdetgone either callosotomy or hemispherectomy
(in which callosotomy is performed and then anrertiemisphere removed or functionally
incapacitated). The subset of this group whicligltrhemisphere-dominant for language must of
course be many times smaller. That said, it searssilple that the rates of right hemisphere-
dominance are somewhat higher among those whoapalepilepsy in early childhood than among
the general population, because early left-hemigptiamage (for many subjects, seizures have a
pattern of beginning in the same hemisphere, whettlet or left, each time, and thus over time may
particularly damage the tissue in that hemisphen&ht lead the right hemisphere to take over
linguistic structures and functions.



some right hemisphere-initiated or right hemisphere-controlled behavimadnsf
admitting (via his left hemisphere) that he has no idea why he’s just done Xeetsubj
often immediately confabulates (via the same hemisphere) an explanatéaal irkor
example: one subject, N.G., giggled when her left visual field (LVF), i.e. her right
hemisphere (RH), was presented with a picture of a naked woman (Gazzaniga,
LeDoux, 1978: 154). When asked why she was laughing, she seized upon the
experimental equipment. “That’'s a funny machine,” she said.

Callosotomy results in what is sometimes called the “callosal disconmectio
syndrome,” in which the two hemispheres of the brain can be shown to function, at
least in experimental situations, independently of each other, with respeaidd a g
deal of their perceptual, cognitive, and motor processing. | will simplytaalthe
split-brain phenomenorplit-brain studies on humarased a host of philosophical
problems and questions that the studies on cats alone would not have raised, at least
not as vexingly or as pressinglyak sectioning a person’s callosum create two

streams of consciousness? Two subjects of experience? Two persons? Two minds?

2 Minds, Brains, and Unity

The split-brain studies done by neuropsychologists like Sperry sparked aflurry
philosophical papers, written both by philosophers and by various scientists writing in
a philosophic mode, on the import of these studies for our understanding of personal
identity, consciousness, free will, and the mind-brain relationship. In fact theyhistor

of responses to the split-brain studies is interesting in and of itself. Thérsyht-

cases were ahead of their time in terms of the degree of interdisgi@itemtion



they almost immediately attracted. And when the philosopher Puccettidairgt981
that both split-brain and “normal” subjects have two minds and are two persons
apiece, his article, published Tine Behavioral and Brain Sciencess followed by
peer commentaries written by professionals in philosophy, in hospitals and Imedica
centers, in academic psychology, in cognitive psychobiology laboratories, and in
medical colleges.

Despite having attracted the attention of a broad range of thinkers early on, the
results of the split-brain studies continues to be grappled with by psychologists and
by philosophers. Despite the fact that callosotomies are performed |lassnitg@s
the years pass and with the advent and improvement of less invasive treatments for
severe epilepsy, those old (and those few new) split-brain subjects who are still
around are heavily sought after by neuropsychologists, and new split-brain atedies
published each year.

Attempts to characterize these subjects’ mental lives occupy alnergt ev
possible position. Eccles (1965) has argued that the right hemisphere isn’ttadsocia
with any mind. Gazzaniga has argued that the corpus callosum is the mechanism for
mental and conscious unity in “normal” subjects, and that split-brain subjects
therefore have two minds, but views the left-hemisphere mind with the distinctively
human (Gazzaniga, 1983a, 2000). Marks (1981) has argued that the split-brain cases
show that a single mind need not have unified consciousness; Sperry has argued that
split-brain subjects have two intelligent minds (1990); Bogen has argued that the

split-brain cases show that a single person can have two minds (1990); Puccetti



(1981, 1989) has argued split-brain subjects have two minds and are two persons—
just like everyone else with two cerebral hemispheres.

The split-brain cases have retained their ability to surprise and amdagyor
years partly because the philosophical and scientific questions they heineate
still open now. This work is aboutdividuating mental tokerfsom a theoretical or
scientific perspectiveand about the insights that the split-brain studies yield into such
individuation. It focuses on two questions about mental tokens in split-brain subjects
in particular: how many minds they have, and how many streams of consciousness

they have.

2.1 Brain Bisection and the Unity of Consciousness
It may be instructive to examine a work in the existing literature on individuat
mental entities in split-brain subjects—Nagel's (1979) “Brain bisectidrtiza unity
of consciousness’—for two reasoR&st, Nagel provides a good introduction to
many of the philosophical puzzles about the split-brain phenomenon, and neatly
describes some of the difficulties associated with ascribing eithgahaiality (two
minds apiece) or mental singularity (one mind apiece) to split-brain subjegsl’'N
article also ends up being as much about individuafi@stionsas it does about their
answers: his own remarks on individuation issues raise further questions about the
methodology of individuating mental tokens, and about what it is that we're doing
when we ask how many minds split-brain subjects have.

Split-brain subjects can easily be cast as walking, talking embodiments of the
so-calledmind-body problemwhich is no doubt one source of their enduring

fascination To Nagel, the split-brain phenomenon reveals an acute tension, one that

10



isn’t only, or perhaps even primarily, a tension between mental and physical
properties, or mental and physical descriptions of phenomena—the tensiordreferre
by theexplanatory gagroblem. Rather, for Nagel, the studies reveal, first, a tension
between two different modes of reasoning and acquiring eviddiwg the structure

of split-brain subjects’ cognition. For the subjects déeetas if they have two

minds, or two streams of consciousness. And in their daily lives theylukdrélveas

if they do, either. But during carefully controlled experimental situatioey,dbact

as if they have two minds, and have two streams of consciousness, and so forth.
Moreover, the scientific explanation for their more “disunified” behavior s¢éems
require that if they have two minds and two streams of consciousness at their most
“disunified” moments, they have them always. So the split-brain subjects pussent
with two conflicting sets of evidence: that acquired from ordinary experigrce a
interaction with the subjects, and that revealed via careful experiment.

But for Nagel this points to a much deeper tension revealed by the split-brain
phenomenon. The phenomenon reveals a tension between two different ways of
understanding the human subject and the human mind, all human minds: scientific
modes of understanding, and non-scientific, intuitive or folk psychological, swijecti
and inter-personal, modes of understanding. Nagel's fundamental concern is whether
there is any scientific plausibility to our concepts of mental, personal,casdious
unity, and whether a scientific understanding of ourselves as physical system
compatible with our pre-theoretic ways—personal, practical, moral, legal—of
understanding ourselves and those around us, as mental beings, as persons, as the

subjects of a unified consciousness and a coherent mental life. And Nagel Wtimate
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suspects not only that the two modes of understanding are incompatible—that they
will yield incompatible claims about split-brain subjects, and everyone elsethdiut
we won't be able to let go of either one of them. He despairs, that is, that our
understanding of ourselves as persons, as experiencing beings, and saifsidh,
the context of a scientific psychology, will prove incompatible with a growing
scientific understanding of ourselves as physical systems.

This work is in part an attempt to meet at least some of the challenge posed by
Nagel, the challenge of showing that there is a determinate answer to thengoies
how many minds and streams of consciousness split-brain subjects have. But that
portion of the work is necessarily tentative, and it could turn out that the concept of a
single unified stream of consciousness, for instance, really doesn’t applytoeatly
split-brain subjects. | am less interested (at least in this dissejtatintegratingthe
theoretical and the pre-theoretic modes of understanding, though | do argue at some
points that the approach to individuating mental tokens | defend, and any answers it
yields, will not be so incompatible with our ordinary ways of understanding split-
brain subjects. That is, | not only argue for what I think is the proper saentifi
understanding of split-brain subjects’ mental lives; | also suggest that thésrobde
mind and of consciousness that | apply to split-brain subjects would not do the
violence to our ordinary (practical, personal, social, moral) ways of understanding
them that Nagel feared. Still, the most fundamental aim of the work is simply to
defend a theoretical approach to individuating mental tokens in split-brain subjects

(and, of course, in general), in part simply by attempting to take such an approach.
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2.2 Five Hypotheses
Nagel formed five competing hypotheses as to how many minds and streams of
consciousness a split-brain subject might have. The first was that suchch babje
single mind and a single stream of consciousness, both associated with only her lef
hemisphere, and the second was that, while the right hemisphere might be aksociate
with some conscious experiences, those experiences don’t belong to a mind (and
perhaps aren’t part of a genuine stream of consciousness, either). Hel iihjeste
first two hypotheses quickly. The right hemisphere-controlled behavior thattsubje
engage in during the split-brain experiments reflects the presence of a right
hemisphere mental system that perceives and remembers, that learnastre, re
that experiences human emotions: love, humor, embarrassment. Right hemisphere
mental processes, in other words, reveal the functional organization of & mind.
Whether the right hemisphere of a split-brain subject is associated with
consciousnental phenomena is somewhat more controversial. It is unlikely that it
would have the vergamekinds of conscious experience as the left hemisphere; it is
unlikely that a split-brain subject’s right hemisphere, for instance, woulergee a

stream of inner speech, given its non-dominance for the production of propositional

"It should be noted that there are significantvittial differences between split-brain subjectshwi
respect to all the “normal” mental properties (efgpnality, intelligence, etc.), but also with resfto

the abilities of their right hemispheres in parf@gcuAt one extreme, some split-brain subjects tlon’
appear to engage in any interesting right hemisphentrolled behavior; at the other extreme some
subjects even learn gpeakout of the right hemisphere. (Subject P.S. begardweide verbal
descriptions of LVF/RH phenomena about two yeallsviong callosotomy, for instance (Gazzaniga

et al. 1979). See Gazzaniga, 1983a for one pergpext RH linguistic capacity in split-brain
subjects.) Split-brain experiments are of courseusing the subjects from whose right hemispheres
interesting behaviortanbe elicited. These are the subjects | talk abothimdissertation. Of course
there are individual differences among those subjae well, and so some of my specific claims about
the split-brain phenomenon will apply more to sarhthese subjects than to others (or perhaps only t
some subjects and not to others), and perhapsigottisay about the phenomenon will applhatio
split-brain subjects. It is possible to make thégslophically important points, though, while
abstracting away from these differences.
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language. And right hemisphere consciousness may be depressed in many(agbjects
Sperry (1990) speculates), due to left hemisphere dominance and draining of
attentional resources. But right hemisphere-controlled behaviors are sometimes
intelligent anddeliberatelooking to a degree that strongly suggests consciousness.
On some theories of consciousness, the right hemisphere’s conscious status will be
less certain than on others’. But Nagel, at least, concludes, and | accept in khis wor
that the right hemisphere of a split-brain subject is associatedovitbstream of
consciousness, and some mind, or other. The question is: which one?

Nagel's next three hypotheses all closely conasividuatingminds and
streams of consciousness. Hypothesis three is that each hemisphere diraiaplit
subject is associated with a unique mind and a unique stream of consciousness. | will
call these the claims of mental and conscious duality. Hypothesis four is thabthe t
hemispheres jointly constitute a single mind, and perhaps even generate amteng
hemispheric stream of consciousness; at some moments, however, the hemispheres
may each be associated with a distinct stream of consciousness, and, racalygen
the contents of the two hemispheres are occasionally “dissociated.” These
hemispheres still always jointly constitute a single mind, however. (Betlaiss
hypothesis attributes to split-brain subjects a single mind at all times, aaukbet
can attribute to them a single stream of consciousness at most timestd riefesr
making mental and conscioamgularityclaims.) And hypothesis five is that split-

brain subject®iormallyhave a single mind, and a single stream of consciousness, but
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that sometimes—especially under experimental conditions—they have two minds and
two streams of consciousnédss.

According to the last hypothesis, callosotomy alone is insufficient to divide a
single mind into two. Rather it is only the combination of callosotomy and a
calculated directing of sensory information to one hemisphere or anotheepad st
taken to prevent split-brain subjects from engaging in cross-cuing that diviees o
mind into two. The similarity between split-brain subjects’ behavior, outside of
experimental situations, and our behavior, owes to the fact that they like us have
single minds during these times. The dissimilarity between split-braincssibje
behavior, inside of experimental situations, and our behavior, owes to the fact that
they unlike us have two minds during these times.

This hypothesis most explicitly raises the issue of what sorts of pescasd
capacities are sufficient to yoke potentially distinct mental systetms single mind.
The primary strength of this hypothesis is its midway position betwedpuétig
either one mind always or two minds always to split-brain subjects—either cf whi
makes a commitment to one popular intuition (one stream of consciousness per mind
and one mind per body, respectively) at the cost of abandoning another (one mind per
body and one stream of consciousness per mind, respectively). And the last

hypothesis seems to fit particularly neatly waththe data on the subjects—at least

8 Note that in all these hypotheses it is the mestalis of the right hemisphere that is considered
need of determination. The association of theHefhisphere with a mind, and the identificationtwf t
subject with at least one mind, is not questioiieid.clear why: pre-surgery, the subjects had mind
and post-surgery, they talk, act, and claim to feeth the same. Through their left hemispheres, the
subjects speak of their families, their recovepnirthe operation, their moods. There must be a mind
in that brain somewhere, in other words, and tftehesmisphere can avow its own conscious
mentality. The split-brain puzzle arises becauseean’t easily see how the right hemisphere coald b
associated with no mind at all (because right hph@ge-controlled behavior seems mindful) or with
the left hemisphere’s mind (due to the disconnectindrome) or with its own mind (because then the
subjects would have two minds each, which seenra@xtinary).
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on the surface of things. For it can attribute any odd behavior to duality, and any
“normal” seeming behavior to singularity.

The problem with the last hypothesis, as Nagel notes, is that it is “eratrely
hoc’ (Nagel 1979: 161); it achieves a “neat fit” with the behavioral data, or a kind of
superficial explanatory plausibility, at a steep cost. For now how should wenexpla
the significant change in mental structure a split-brain subject undergoesbet
entering and exiting an experimental situation? The split-brain expgahparadigm
is certainly artificial. . . But still mainly just involves controlling the kirads
perceptual input that the subjects (or each of their hemispheres) have ackless t
could merelysealing a nostricreate a second mind? As Nagel says, “So unusual an
event as a mind’s popping in and out of existence would have to be explained by
something more than its explanatory convenience” (ibid).

Of course, this objection to this hypothesis isn’'t decisive, either. We should
have to know more about what kinds of things minds are to know how easily they can
“pop” in and out of existence. And from one perspective, functionalist commitments
may make the hypothesis look not entirely unreasonable. Perhaps whether two mental
systems (understood broadly to include everything from whole minds to visual
systems and so forth) jointly constitute a mind or instead each constitutmet dis
mind is a matter of the kinds of communication (or lack thereof) between them. And
perhaps the split-brain experimental paradigm alters that communicatioraimngm
sufficient to break down that bi-hemispherically constituted mind into two minds.

More searching questions about what minds are, and about the kinds of interactions
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between mental systems that suffice to make them one mind, will be considered in
Chapters Two and Three.

Nagel is soon left with hypothesis three (according to which split-brain
subjects have two minds and two streams of consciousness apiece) and hypothesis
four (according to which they have a single mind apiece, with sometimes dissloci
contents conscious contents). A version of this latter hypothesis has been defended
both by Marks (1980) and by Tye (2003): according to these philosophers, a split-
brain subject always has a single mind, and usually has a single stream of
consciousness, but occasionally—especially during the split-brain expenmmemt
the conscious contents of the two hemispheres (most) diverge—such a subject has
two streams of consciousness.

Nagel believes that there are very strong conceptual connections between
unity of mind, unity of consciousness—and unity of the person. In fact at some points
in his 1979 he refers seemingly interchangeabheinga single persorhavinga
single stream of consciousness, Aaglinga single mind. It is in part because the
conceptual connections between these things are so tight, for Nagel, that he cannot

accept hypothesis four:

Lack of interaction at the level of a preconscious control
system would be comprehensible. But lack of interaction in the
domain of visual experience and conscious intention threatens
assumptions about the unity of consciousness which are basic
to our understanding of another individual as a person. These
assumptions are associated with our conception of ourselves,
which to a considerable extent constrains our understanding of
others. (Nagel, 1979: 160)
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So for Nagel it doesn’t appepossibleto discuss how many minds or streams
of consciousness split-brain subjects have without fairly definitive impicafior
personal identity. And we have deep commitments in the realm of personal identity,
such that how we think about persons, including ourselves, and presumably in all
sorts of non-scientific contexts, effectively constrains what we aaapaabout their
minds and consciousness. For Nagel, it seems, attributing two streams of
consciousness to a single person (simultaneously) is impossible prima&glyskeeve
can't “conceive what it is like tbeone of these people” (ibid; original emphasis).

Thus a person is a subject of experience, for Nagel, also, and a single person cannot
be associated with two subjects of experience or two streams of consciousness.

As we shall see in Chapter Three, Marks (1981) and Tye (2003), in contrast,
again both accept versions of this hypothesis. And | think they are right to suspect
more flexibility in ourconceptf mental and conscious singularity than Nagel
allows? Certainly scientific concepts and ideas appear amenable to a greatt deal
revision in light of new evidence and revised understanding, before they must be
scrapped entirely. Even our folk psychological concept of a single mind may not
absolutelyrequirethat a single mind has a single stream of consciousness (at a time).

For the folk appear comfortable ascribing various sorts of mental and conscious

® Although most philosophers writing about indiviting minds and streams of consciousness in split-
brain subjects have contrasted the mental and warssduality or disunity positions with the mental
and consciouanity positions, | contrast mental and conscious dualitih mental and conscious
singularity. | prefer this terminology because tafkunity and disunity connotes harmony and discord
respectively, while talk of singularity and dualhigs fewer of these connotations. Split-brain stibje
don’t seem subject to a great degree of inter-h@maiscconflict; | argue that they may nonetheless
have two minds and two streams of consciousnesshapsijust two cooperative minds, or two
streams of consciousness with consistent cont8ntswill generally contrastingularity with duality

(or, sometimes, witmultiplicity). There may be times however at which | referrtityuand disunity,
either because | am saying something about mentadrescious harmony or discord, or because | am
describing someone else’s views, and those viearstagasily or accurately translated into talk of
singularity and duality.
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duality and disunity to single individuals: consider stories like that of Dr. Jekyll a

Mr. Hyde, fear of demonic possession. . . . (Or even a recent mediocre film in the
comedy genrdn which a mortal who becomes God for a week is shown with the
prayers of however many billions of the world’s inhabitants—or at least thd'svorl
believers—running through his head simultaneously). So maybe Nagel’'s conceptual
framework is unusually fixed; maybe neither the scientists nor the folkdviave as

so much trouble admitting of a single mind with two streams of consciousness.

The hypothesis faces other challenges, however. Most fundamentally, a
proponent would have to offer an account of the sort of mental architecture that
would sustain one stream of consciousness most of the time and then two streams of
consciousness occasionally—and one would have to offer an account of
consciousness and conscious unity that permitted this also. But this objection
obviously requires explanation and argumentation, and | won't attempt to provide
those things in this introductory chapter. But moreover, iiweeen’'tsure whether
the right hemisphere of a split-brain subject is associated with any conscious
phenomena at all, this wouldn’t dissolve any worries that we had about how many
minds the subject has. The subjects appear, at least at some moments, to have not just
two sets of conscious experiences, but two sets of memories and beliefs, two sets of
goals and desires and intentions—even two sets of dispositions, likes and dislikes.
They really do appear to have two minds, and not just two streams of consciousness.

Or, as Nagel says:

The experimental situation reveals a variety of dissociation or
conflict that is unusual not only because of the simplicity of its
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anatomical basis, but because such a vadgeof functions is
split into two noncommunicating branches. It is not as though
two conflicting volitional centers shared a common perceptual
and reasoning apparatus. The split is much deeper than that.
(Nagel, 1979: 159; original emphasis)

This objection isn’t definitive, of course. But it at least threatens to undercut
the main motivation behind hypothesis four, whose main advantage seems to be (this
is certainly why Nagel proposes it) that it purports to obviate the need to attviloute t
mindsto a split-brain subject. Except that it wouldn't.

What, then, of hypothesis three—that split-brain subjects have two minds and
two streams of consciousness at all times? The mental and conscious dualgy cla
for split-brain subjects face several objections, some more and some lesdingmpel
since | defend these claims, objections to them will be dealt with in somelatetail
on in the work. The most obvious (and most often cited) objection to these positions
concerns the generally “normal” and “integrated” character of theabjpehavior,
at least outside of experimental situations. In fact, as Nagel notes, treebe a
fairly integrated fashion even when they are at their most “disunifieddureng the
split-brain experiment The challenge from split-brain subjects’ gegenddigrated
behavior is significant, and | will deal with it, again, at several points throughisut t
work, though especially in Chapters Three and Four. But for now, simply note that
the challenge may not be quite as great as some believe. Nagel, for instance, i
ultimately unwilling to accept his third hypothesis in part because of the yhighl
integrated character of the subjects’ relations to the world in ordinagntstances”

(Nagel, 1979; 159). But surely this is explained in significant part, at leat$te lgict

that the hemispheres are both hooked up to the same world—in the same place at the
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same time at every time. By achieving a fit with the world, they would achoewe s
degree of fit with each other—even without interacting with each other in amy dire
world. He also says that it seems “strange to suggest that we are not inoa posit
ascribe all those experiences to the same person, just because of sorastigscul
about how the integration is achieved. The people who know these subjects find it
natural to relate to them as single individuals” (ibid). But again, this fiist st
assumes that@ersoncannot possess more than one mind. Secondelsawould
“the people who know these subjects find it natural to relate to them,” than as single
individuals? Of course is natural to relate to the walking, talking, famiidy bf a
loved one as if he were a single person with a single mind—patrticularly when he
seems, to you, unchanged by the operation (assuming you aren’t performing
experiments on him yourself), before which you also related to him as apangte
with a single mind. Though Nagel is right that it would indssdstrange, and
probably uncomfortable, to ascribe to a single person two minds—or to claim that a
single body were home to two persons (if we want to keep a one-to-one relationship
between persons and minds)—this strangeness and even our discomfort do not mean
that such an ascription wouldn’t in fact be the most correct. For whateveratsnatt
making this ascription could in time come to feel quite natural, if it did in fasteli
with the data, and if this fit is important to our concepts of mind and person.

Nagel also makes a sort of regress objection to the duality position: if we
allow that at least some human beings have two minds, why not allow that they have
four or six or seven? Perhaps there is one mind associated with the visual cortex, one

associated with the auditory cortex. . . . He suggests in other words that if we allow
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that a human being can have two minds, there will be no non-arbitrary way of
limiting him to just two, either because each hemisphere may be itsalfrimsed

of many somewhat functionally distinct systems, or, perhaps, because he thinks
distinct centers of consciousness might supervene on individual sensory processing
areas. | don’t think most people who advocate a mental duality in split-brain subject
are concerned about this though. For many of those who defend the mental duality
model of split-brain subjects may take minds to be things that have, for example,
memories and motor systems and perceptual systems; Bogen for instancénatrites t
“If the ‘mind’ includes (at least) the abilities to perceive, discriminedenpare with
previously stored information, consider alternative actions, choose among them, and
then to act, it is doubtful that any smaller subdivision of a mammalian brain than one
hemisphere can support a mind” (1990: 216). A simple distinction between minds and
modules can probably be drawn firmly just where Nagel fears that it can’t.

Nagel’s final objection to the hypotheses of mental and conscious duality in
split-brain subjects takes the form afealuctio.If the mental duality claim offers the
right way to think about split-brain subjects, he asks, then might it not offer the right
way to think about all of us? If the fact that split-brain subjects seem likenomtd
people every day is best explained not by saying they do in fact have singlébntinds
by referring to perceptual redundancy, shared embodiment, indirect or virtual
communication between the hemispheres, then perhaps the fact that we alkkeeem li
one-minded people is best explained not by saying that we have single minds but by

referring to perceptual redundancy, shared embodiment, direct or neural and indirect
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or virtual communication between the hemispheres. In our case, the communication is

perfect; in split-brain subjects, the communication is simply less perfect.

But it is clear that this line of argument will get us nowhere.

For if the idea of a single mind applies to anyone it applies to

ordinary individuals with intact brains, and if it does not apply

to them it ought to be scrapped, in which case there is no point

in asking whether those with split brains have one mind or two.

(Nagel 1979: 162)
But, first of all, even if accepting a mental duality claim for split+iorai
subjects somehow required accepting such a claim regarding “normalétsuibje
mental lives, also, this need not, contra Nagel, constitrgductioof the duality
model. Why couldn’t “normal” subjects turn out to have two minds? If the empirical
evidence and best theoretical models suggested that almost atlatfage two
minds—hemispherectomized subjects constituting an exception—the concept of a
single mind would hardly turn out to be useless or meaningless. The concept would
still usefully pick out what “normal” subjects have two of—and what
hemispherectomy subjects have one of. It is probably true that our concept of a single
mind developed with average human beings in mind as exemplars. But this does not
yet show that the meaning of the concept is exhausted by these exemplalse And t
concept could survive the loss of thasexemplars.
Moreover, the adequacy of a mental duality model for split-brain subjects

would not entail the adequacy of such a model for “normal” subjects. Agaould
turn out that both “normal” and split-brain subjects have two minds apiece. It could

also turn out that the former have one mind apiece and that only the latter have two

minds apiece. Which of these is in fact the case depends both upon what it is exactly
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that the corpus callosudoeswhen it is present and functioning normally, and on
what kinds of integration typify the inner workings of a single mind.

Still, Nagel, at least, was unable or unwilling to accept a mental duality cla
for split-brain subjects, even if he doesn’t reject it in the disdainful language he
reserves for some of the other hypotheses. He in fact ended his paper not by
answering the “how many minds?” question but by finally considering theéigues
itself. What kind of a question is it; from what standpoint would it be answerable?
Nagel confesses that he sees no compelling reason to conclude that split-brain
subjects have either one mind or two—or even that we ourselves have either one
mind or two. He suggests that this is because our very idea of mind:

may resist the sort of coordination with an understanding of humans

as physical systems, that would be necessary to yield anything

describable as an understanding of the physical basis of mind.
(Nagel 1979: 147)

... and that our concept of mind will turn out to be “recalcitrant to integration with. .

. . data [from neuroscience, etc.].” Thus, he says, either our “idea of a single person
will come to seem quaint some day” or else—and this is perhaps worse—‘we shall be
unable to abandon the idea no matter what” scientists discover about the human
behavior, psychology, and the brain. Nagel himself seems to believe that this second

prediction is more likely to be born out by time (1979: 164).

3 Conclusion

As some of the quotes above illustrate, questions about how many streams of
consciousness split-brain subjects have and about how many minds they have seem to

be inextricably linked, for Nagel, to questions about how many persons they are. This
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dissertation isn’t about personal identity, however; | focus on the individuation of
minds and streams of consciousness and mental states instead. But my concerns in
this work do overlap with Nagel’s, to a significant degree, for this dissertati
attempts to sort out a few matters essential to developing an understanding of human
minds as physical systems. Unlike Nagel's “Brain bisection and the unity of
consciousness,” however, this dissertation focuses on the individuation of mental
tokens from a theoretical perspective—from the standpoint, that is, of scientifi
psychology.

Chapter Two lays out some of the background necessary to individuating
minds in split-brain subjects. It includes discussions on identity and individuation, a
modest characterization of what minds are, and an attempt at sketchingcidrsti
between what | calhter-mindandintra-mindinteractions. In Chapter Three | defend
the mental duality model for split-brain subjects, arguing that neuroanatomic
evidence supports such a model, and criticizing some competing views on the role of
neural—and behavioral—facts in individuating mental entities. Chapter Four then
lays out some of the background necessary to individuating streams of consciousness
and describes some of the resources that the conscious duality model hagro expla
the generally integrated-seeming nature of split-brain subjects’ beh@wapter
Five defends the conscious duality model for split-brain subjects from some
alternative models. Finally in Chapter Six | offer a defense of (majenatd-brain
superveniencer his chapter offers the final word @arhyneural facts constitute a
special kind of evidence for the individuation of mental entities; they occupy a place

of privilege which some philosophers have argued is ill conceived. But emphasizing
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neural evidence (while in no way neglecting behavioral evidence) in individuating
mental entities does not amount to some kind of neglect of or lack of appreciation for
the mental (functional). In fact, quite the reverse is fRealismabout the mental
requires making various forms of commitments to the neural entities and dnagnts t

sustain mental phenomena.
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Chapter 2: On Individuating Minds and Other Melidiatities

1 Introduction

In this chapter, | will begin to talk about individuating mental tokens, and in
particular, individuating minds. Some of the many issues that arise in the course of
this venture are: What are minds? Do minds (as opposed to mental states) really
exist? Are neural facts relevant to individuating minds—or should we look at
psychological facts only? Is there a principled distinction between ttseeaor
interactions that can occur between minds—and the sorts of interactions that can
occur only within a mind? And what is the relationship between the identity questions
raised here and other identity puzzles in philosophy?

| do not yet, in this chapter, draw any conclusions about how many minds a
split-brain subject has. This will wait for later chapters. This chaptergesvhe
background necessary to doing that later work. Its main goals are tansatysm
about what a mind is, what we’re doing when we try to individuate minds, and how
we should go about doing that.

In the next section | talk about the kinds of identity or individuation problems
| will be concerned with in this work, and roughly locate them with respect to some
other identity and individuation problems in the existing philosophical literature. |
also talk a bit about thentitieswhose individuation concerns me in this work, and
about the kinds of things | think that they are.

In that same section | also briefly discuss the nature of the “how many

minds?” question specifically. | identify a possible deflationary response to the
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guestion according to which it is merely a verbal one. According to this positisn, it i
not only indeterminate how many minds a split-brain subject has, but also thete aren’
actuallyminds,in any interesting sense: there are mental states, and there arglreal a
interesting questions about mental states, and so forth, but none about minds qua
minds. | argue that at the very least the “how many minds?” question, which is a
guestion about how to individuate minds (in general and in the split-brain subject), is
not merely a verbal issue, but rather is interesting from the perspect\scm@ntific
psychology, and no doubt from other perspectives as well.

Section Three is about the criteria for a system’s constituting (one or more)
minds. | sketch a very modest set of criteria for mindhood, setting aside a range of
controversial questions about the details of the mental architecture thatetzeaa
mind. In this section | also introduce a distinction between purely functional and
partly neural accounts of mindhood and criteria for individuating minds. For knowing
the criteria that some systems must meet in order to qualify as at leasinoheloes
not yet tell you how many minds a system is or some systems are. Oneedsao
know thecriteria of individuationfor systems of that kind.

In the split-brain case, one wants to know whether the two hemispheres are
associated with one and the same or with two distinct mental systems or minds. The
answer to that question depends upon facts about the ways in which and the extent to
which the hemispheres interact with each other—for they do interact with each othe
in all sorts of ways; the question is whether those interactions are of anniinia-
or an “intra-mind” sort. A purely functional approach to individuating minds would

want to characterize those interactions purely functionally, while a peatsal
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approach would also look at facts about physical interaction. Either sort of approach,
however, will need to make some kind of distinction between intra-mind and inter-
mind interactions, since causal interactions between mental states occurthioth wi
and between minds. In Section Four, | propose one way of beginning to draw this

distinction.

2 On Mental Entities

Most work in psychology probably asks causal rather than constitutive questions
about, and seeks to develop causal rather than constitutive accounts of, mental
phenomena. But constitutive rather than causal analyses of psychologitaingina
are common in philosophy of mind, and they are the primary focus of this work,
though obviously I rely on causal claims and analyses as well.

Within the philosophy of mind, meanwhile, most work providing constitutive
analyses of psychological phenomena is probably work on characterizing mental
types. But this dissertation is most directly concerned, insteadingithduating
mental tokensmental states, streams of consciousness, and minds. It does offer some
characterizations of mental states, streams of consciousness, and minds, too, of
course, since determining a thinggkenidentity depends upon thgpeof thing that
it is. So in this chapter, for instance, | offer a (very minimal) chaiaaten of what
minds are; in Chapter Four, meanwhile, | will turn to the nature of a stream of
consciousness.

Because there is a lot of ground to cover, and because the major questions

about split-brain subjects that | focus on and the approach that | take to those
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guestions are somewhat different from those many philosophers have taken,tl think i

will be helpful to make some more introductory remarks and distinctions before reall

beginning. In the remainder of this section, then, | lay out some broad positions and

assumptions that form the necessary background for the project of this dmsertati
Section 2.1 explains the major theoretical orientation or perspective | take in

this work. | then say just a little about what | take mental tokens in gearetahinds

in particular to be. These will just beryrough, quick characterizations, and | won't

at that point provide any arguments for them or for the psychological accounts the

presuppose. Much of thvgill instead be offered, gradually, over the course of the

next several chapters (though of course like everyone else, | have to tabnve

fundamental assumptions, as well). In Section 2.2 | locate individuation questions

about minds with respect to other sorts of identity and individuation problems. And in

Section 2.3 | motivate the debate about how many minds split-brain subjects have,

arguing that the “how many minds?” question for those subjects has both empirical

and interesting conceptual aspects. These remaining introductory sectiertbga

way for the characterization of minds and the criteria for individuating mintarda

developed in the rest of the chapter.

2.1 Types, Tokens, States, and Systems
To begin with, this dissertation is psychofunctionalist in its orientation.
Psychofunctionalism is a branch of functionalism that says that our best
understanding of the constitutive conditions for various mental phenomena will come
from a developed scientific psychology. In other words, the story providing the best

analysis (by ramsification) of mental states will be one of sciepsychology, and
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the best answer to questions like, “What is it to be a thought?” and “What is a mind?”
will come from a developed psychological thebtpf course, scientific psychology
is, at this point, a work in progress, and not a complete and well-accepted theory or
collection of theories. This admittedly gives the claims defended in thisavor
definite tentativeness, but many of the claims | defend deal with basitscad
pictures and thus are hopefully not entirely premature.

Although | believe that mental states are tokens of particular fundtional
defined types, these mental types needn’t be characterized entirelpriatgti
either. Some of the constitutive conditions for mental phenomena could turn out to be
neural, or other physical conditions, as well. Functionalism involves abstractayy aw
from some aspects of the physical, of course. But it is far too soon to say that a
developed psychological theory will abstract away from the physicaldylarty the
neural) altogether. So a functionalist theory of the constitutive conditions forimenta
phenomena needn’t be givenantirely functional terms; it might refer to neural
phenomena also, or to other physical (bodily or environmental) phenomena. (See on
this issue Rey’s discussion of “anchored” functionalism, 1997, pp. 191-194.)

| refer to mental states, mental events, and mental representations,
interchangeably, to refer to things like Alena’s desire for a sandwich, teahe
Devon experiences when the phlebotomist gets out the needle. The term “mental
token” will be used in a broader way, sometimes to refer to a particular belief or
emotion, for instance, but sometimes to refer to a (particular) stream of

consciousness, or a (particular) visual system, or a (particular) mind. he ter

19 Ramsification is a (logical) technique for defigitheoretical terms, according to which the meaning
of a theoretical term is entirely determined by tble that term plays within a theory. (The teclugiq
was developed by David Lewis (1972), inspired byd@aa of Frank Ramsey.)
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“mental token” will be used, that is, to refer to dhing that is mental or that
possesses mental properties. (Context should make clear whether the memtal toke
being referred to is a particular mental event or representation, or sogex™lar
mental token, such as a whole mind.)

There are differertypesof mental tokens, such as events of experiencing, of
perceiving, of guessing, of remembering, of doubting, of believing, and so forth. Note
that one or more of these psychological types just listed could turn out not to exist,
however, since the best account of the constitutive conditions for mental entities wil
be given by a psychological theory or by theories that we don’t yet possess, and |
which events likeguessingcould turn out to play no part. But this work is not really
about mental types: it is really about what makes a particular mentalttaen
particular mental token, as opposed to a different token ciatmetype, for instance.
| do nonetheless require some basic assumptions about mental types genehally, suc
as that mental states are intentional—they have content—and that to be in a mental
state is to stand in a certain functional relationship to a representationatconte
(Something—a subject, or a system—may stand in different functional relagisnshi
to the same representational content, and something may also stand in the same
functional relationship to different (i.e. to multiple) representational contdus
while the dissertation assumes a functionalist/representationalist actooental
states generally, and therefore assumes that the identity of any nesietéd always
in part a matter of its functional role, nothing said here precludes the possibility that
somemental stateadditionallypossess qualia, or non-mental, non-representational

properties, that also matter to their identity.
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Finally, | take it that physicalism is true, and that every mental token has
physical properties. This in and of itself will not be argued for. For most of this
dissertation, however, | additionally assume that the mental tokens are okenal t
but in Chapter Six this claim will be argued for explicitly. This work ie s is
probably clear by now) written from the standpoint of realism, rather than
instrumentalism, about mental phenomena and psychological explanation. | argue in
Chapter Three that the joint commitment to realism and to physicalism has
implications for individuating mental tokens in split-brain subjects and in general

Like a desire or an emotion, a mind is a kind of mental token—but it is a
different kind of mental token. If mental states are staitasnental system, a mirnsl
such a mental system. So while some might identify minds with streams of
consciousness, for instance, and some with agents, | accept what I think is the most
useful view of minds—and the one that does the most justice to current psychological
theorizing on minds—which is that a mind isystema collection of parts organized
So as to function as a whole, and as to yield operations that are not just the sum of any
of the operations of its parts. (Of course, an agent can also be understood as a kind of
system.) So the system must engage in operations or behaviors of charastetsstic
and it must have an organization or architecture of a certain sort also: a mind it is
composed of various subsystems interacting with each other in particular ways.
Because these subsystems also generate and manipulate mental tokens, and have the
own internal organization, they are also mental systems (or, as Iwvdltaecall them
to avoid confusion, mentalibsystemsA mind,though, is a special kind of mental

system. A mind is a mental system that doethalthings that a mind must do,

33



whatever those things turn out to be, and again it does this by virtue of possessing a
certain architecture, whatever that architecture turns out to be. | sayabmt these
matters in Section 3.

Now that I have laid out, very broadly, the kind of perspective on the mental
that is taken in this work, let me also make some basic remarks about identity and
individuation, and roughly locate the identity and individuation questions that are the

focus of this work with respect to other sorts of identity and individuation problems.

2.2 Identity and Individuation
As | have said, this dissertation’s primary focus is the individuation of meriitke.
There is, of course, a great philosophical literature on identity and individuation.
Much of this literature concerns the identity of persons, a subject not spegificall
addressed in this work. That said, certain concepts that figure in personal identity
debates, including those wiind, stream of consciousness, subject of experiande,
conscious unityfigure very significantly in this dissertation as well.

A great deal of the philosophical literature on identity also concerns identity
overtime This literature’s fundamental question is: given an X attl and a Y at t2,
what makes it the case that X (where X is the Self, or the Ship of Theseus, or the
Vienna Circle) = Y? And indeed the split-brain phenomenon does obviously pose
some interesting problems for accounts of diachronic identity, perhaps diachronic
personal identity in particular. Those tempted to identify the split-brain swidjbct
two persons, for instance, would have to say either that the subject was (constituted
by or associated with) two persons even before the surgery, or else shg that t

subject was a single person prior to the surgery, but that that person has ceased to
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exist. . . . Or else say that the subject was a single person prior to the surgéinata
that person continues to existasof the personsurrentlyassociated with the
subject.

But it is synchronic, and not diachronic, identity that is the focus of this work.
Granted, because a mind is a mind in virtue of its activities and functional
organization, rather than because of some static property, | cannot separate the
synchronic from the diachronic entirely; | cannot, and do not, confine myself to
speaking of instantaneous mental properties in individuating minds. But it is
nonetheless the case that much of the philosophical literature on identity concerns
diachronic identity most directly, and that diachronic and synchronic identity
guestions involve a related and overlapping but still distinguishable set of concerns.

Diachronic identity puzzles typically arise because of the probleshasfge
what sorts othangescan a thing undergo and still remé#e same thing It is
intuitively easy to see the difficulty of answering such questions. But one rhigkt t
thatsynchroniddentity or individuation problems would be easy to resolve—indeed,
perhaps that they might not even arise. It is easy to know whether some stuff is one
individual thing or several things, isn’t it? And easy to tell whether, at any one
moment, something is one thing not another (or part of another) thing of the same
sort? (I don’t mean to put the problem entirely epistemologically, since ultinvege
are interested in whatakessomething an individual.)

| think that it is easy to think that individuation is easy because when we think
of individual thingsthe first things we tend to think of are familiar physical objects:

tables, chairs, sandwiches, alarm clocks, motorcycles. And it is relatashte
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individuate such objects. At any given moment, even if one is not certain what has
become of the Ship of Theseus, and whether the ship one is sailinthatslsp, it

is at least clear that one is standingpaeship and not two. One might think that this
clarity, this ease of synchronic individuation, generalizes. No matterlwhak

shall become of me tomorrow (or after my brain transplant, or after my
teletransportation, or after my death), it is clear, at least, that Isamgla person,

with a single mind, now—isn't it?

But it isn’t. Familiar physical objects are one thing, and other sorts of things
are something else. Indeed, what is puzzling and difficult about some diachronic
identity problems may be explained at least in part by questions about the synchronic
individuation of the entities at isstieA shipmight be easy to at leasdividuate(at
a time). The Vienna Circle is less so; if one knew the principle of individuation for
such a group (if a group is what it was), then one might know—or at least stand a
better chance of knowing—under which counterfactuals the Vienna Circle continued,
or ceased, to exist.

Mindsare more complex than ships. Additional problems arise for the
individuation of minds that don’t arise for the individuation of molecules, sporks,
planets, and other physical objects. This is because, as | argue in this work, minds ar

systemsBecause a system is a collection of parts with a certain, possibly quite

" Indeed, Nozick (1981) argues that what he calfifieation” (following Quine, 1964: 1) and what |
call individuation “takes place in one fell swoo85); temporal considerations enter into even
synchronic individuation, since causal connectesli®an element of synchronic unity or
individuation. This is certainly true to some extehindividuating minds (and probably true of
individuating mental systems generally) and thattreent of individuating minds and other mental
tokens that is given in this work is of course #@#resto extended patterns of interaction and fioma!
activity.
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complex, functional, active organization, th@dersandboundariesof systems are
less clear than the borders and boundaries of, for example, sporks.

So there are no doubt individuation questions about lots of systems: is the
U.S. fighting a single war against terror, on multiple fronts, or are wentlyrre
fighting multiple wars? What are the boundaries of an ecosystem, and how big or
inclusive can one be? What makes something one storm rather than two? One root
system or two? One legal system or two?

It may be difficult or even impossible to give precise criteria of identity
individuation for all sorts of entities, and the best criteria may be contextual, and
sensitive to a wide range of (not necessarily obvious) considerations andsnterest
Thus I do not attempt, in this work, to give criteria for the individuation of minds that
will work in all context. (Much less do I try to given general criteria for the
individuation of all complex systems!) Instead | merely try to work out how to
individuate minds within one particular group of subjects. And even there, | abstract
and idealize to some extent; there are significant individual differencasgaisplit-
brain” subjects, in part because there is not a single kind of “split-brain surgery.”

In light of the no doubt great difficulty of giving individuating criteria for all
sorts of complex systems, we should consider Rey’s (1997) “Fairness Maxim” for
philosophy of mind:

DON'T BURDEN THE MIND WITH EVERYONE ELSE’'S
PROBLEMSAIlways ask whether a problempsculiarto the

mind, or whether the issue could equally well be raised in other
less problematic areas. If it can be, settle it for those &irefas

andthenassess the philosophy of mind.
(Rey 1997: 27; original emphasis)
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The problems of identity and individuation raised in this work are, on the one
hand, hardly unique, insofar as there will probably be some easy cases and numerous
hard cases for the individuationarfy sort of complex system. Moreover, some of
the features that make something a hard case for individuaintgmay make
something a hard case for individuating other complex systems as well. @me fea
which makes for a hard case in the instance of individuating minds, for example, is
shared stated.e., some (mental) states of one putatively distinct system appear also
to be states of another putatively distinct system. But two putatively distinc
departments could share some members, or some administrative officessand thi
could complicate those departments’ individuation as well. More importantly, how to
individuate different sorts of systems will hinge upon the same sorts of questions at a
very abstract level. In particular, as | argue in this work, questions about indivgluat
minds, and no doubt about individuating many other sorts of complex systems, are
largely questions about functional and causdépendence and interaction.

On the other hand, knowing how to individuateesort of system, that is—
for instance a root system—won’t necessarily tell you how to indivicaradghersort
of system—a legal system. To say that two sets of parts constitutetdigstems if
those sets operate independently of each other in some requisite way and/or to some
requisite degree, or that they are part of a single system if theycintesmme
requisite way and/or to some requisite degree, is to offer no more than a veagtabstr
schema for individuation. For what counts as independence or interaction of the

requisitesort or degree, will vary depending on tiggeof system in question.
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Consider, for illustration, some of the individuation problems that arise for
living organisms. The philosopher of biology Wilson writes:

The theories of individuation generated by considering only a
narrow and conventional range of examples prove inadequate
when applied to real living things whose normal modes of
existence include complex metamorphoses, regeneration of lost
parts, splitting apart and fusing together. A clonal population of
the fungusArmillaria bulbosaoccupies at least fifteen
hectacres in a Michigan forest. Some mycologists have called it
the largest individual living thing on earth. What are the
grounds for this claim? Some species of rhizocephalans, a
group of parasitic barnacles, have several distinct
developmental phases. Is each phase a separate individual or do
they collectively compose an individual? Strawberries can
reproduce through sexual or clonal reproduction. Is each clone
an individual or does the entire set of clones compose an
individual? Or are both individuals? Questions like these
cannot be answered satisfactorily by a theory that treats the
characteristics of a higher animal as the necessary and
sufficient conditions of individuality. In fact, cases like these
raise the question of whether thare necessary and sufficient
conditions for individualitysimpliciter.

(Wilson, 1999: 2, emphasis added)

Rather, a thing’s individuality may be a matter of the type of thing that it is
and in some cases may be best determinable from within a sofg¢haésort of
thing. Wilson explains for instance that although the “true jellyfish” (plsoyoan
jellyfish) and the colonial siphonophore resemble each other physically, and have
“essentially the same functional structure” (1999: 7). But from a biolbgica
perspective other things may matter also: developmental history, evolytaigin,
mode of reproduction, and so forth. How organisms such as colonial jellyfish are
individuated may depend upon—or for that matter influence—the outcome of debate

between the “gene’s eye view” and the “organism’s eye view” of evolutieng|8y

and Griffiths, 1991). Advocates of the “organism’s eye view” of evolution will find it
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important to determine exactly what qualifies as the life cycle ofghesorganism,

and may determine this on the basis of factors which the “gene’s eye viewstheori
finds irrelevant. Advocates of the “gene’s eye view” of evolution meanwhile take
cases like these, in which it is difficult to determine what constitutes andaodivi
organism, precisely as reasons for rejecting a view of evolution accordingcto whi
phenotypic traits ofvhole organismsire the units of natural selection.

In other words, although individuation problems are hardly unique to
psychology, there needn’t be a general problem of individuation admitting of a
general solution. Rather, how to individuate organisms and the life-cycles of
organisms may be an issue best resolved by a science of living organisms. That
why the work of this dissertation really is unique to philosophy of mind. Limited
analogies between minds and corporations, between the two “disconnected”
hemispheres and the circulatory systems of conjoined twins, or whatevererofy b
some use. But ultimately how many minds split-brain subjects have really is a
problem for psychology, and for philosophers of psychology, in particular. This
dissertation explores the individuation of mental entities—in split-brain sabpect
particular—from a scientific, theoretical perspective: that of cogntsyehology.

The analogy to individuation problems in biology above, however, should not
be taken to imply thadll individuation problems are scientific problems, problems
best answered from a theoretical, scientific perspective. Some individissies
may be proper to the legal domain, some to the philosophy of art. And arguably there
are some individuation problems regarding split-brain subjects that are not best

answerable, or are not determinable at all, from the standpoint of a scientific
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psychology. In particular | believe that questions about the individuatipersbns

(in split-brain subjects and in general) are not proper to the domain of scientif
psychology in the way that questions about the individuation of minds are. Of course
many findings from scientific psychology may teevantto the individuation of

persons. But the concept of a person appears to be one with inextricably normative or
as Locke (1690) once said “forensic” aspects, and of profound import to many non-
scientific domains of human activity and understanding.

Of course, minds and persons are conceptually linked in various ways, and
indeed questions about individuating minds in split-brain subjects have often been
raised simultaneously with questions about personhood in split-brain subjects. In fact
much of the philosophical and even neuropsychological literature on split-brain
subjects has treated questions about individuating minds (and streams of
consciousness) and questions about individuating persons interchangeably. That how
many minds split-brain subjects have and how many persons they are have so often
been treated as interchangeable questions is entirely understandablepasdhptsc
mindandpersonare again obviously deeply related. They are nonetheless distinct
concepts; most obviously, a creature can have a mind without being a person.

There is therefore the potential for becoming badly confused by many of the
claims that are defended in this work, if the distinction between minds and pe&rsons i
ignored or forgotten. For this work is about the individuation of entities that arguably
dofall within the proper province of scientific psychology: it is about minds, mental
states, streams of consciousness, and so forth—but not about persons. | do have my

own (not very definitive) views on personhood in split-brain subjects and in general,
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and in Chapter Three | argue that the mental duality or “two minds” modgilfier s
brain subjects may be compatible with multiple ways of understanding personhood in
split-brain subjects. But the nature and identity of persons are excluded fsom thi
dissertation to the extent possible, because the concept of a person does not seem t
be proper to scientific psychology. (Again, even if findings from scientific
psychology contribute to our understanding of persons.) And I've tried to keep this
work within theoretical psychology, not because non-scientific perspecteéssa
interesting, but simply to see what can be said within this one, and to provide a kind
of unity to dissertation.

Finally I want to say something about the relationship between the
classification, or type-identifying, and the individuation, or token-identifying, of
entities. Intuitively these activities can be distinguished: we caroaskstance
whether something is an artifact or a natural object, while still knowingvhatever
it is, it is an individual; or, talking about what are uncontroversially metegical
phenomena of a certain sort, we can ask whether we’re looking at one cold front or
two. But as the foregoing discussion implied, asking either one of these questions
requiressomesense of both classification and individuality. For in both cases, we
pick out some portion of the world from the rest of it to ask about, and in both cases,
we pick that portion to ask about on the basis of features that contribute to making it
the type of thing that it is. This is in part to say again that the criteriadmidnating
a thing depends upon the kind of thing that it is.

Still, classification and individuation can be distinguished in part

methodologically, for they differ with respect to what they take as givenvaat
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they take as unknown. These correspond to two ways of approaching the “how many
minds?” question for split-brain subjects, for example. One approach takesras give
the token-identity of @hysicalsystem qua physical system, and asks questions about
its mental identity; a second approach takes as given the criteria of indmdigata

mind and then asks what physical stuff meets those criteria:

Approach one: Given a split-brain subjectght hemispheréi.e.
single cerebral hemisphere), and/or right hemisphere plus subcortical
structures and so forth (but minus the subject’s left hemisphetieqtis
single thinga mind? (Or is ihota mind in and of itself—is it jugiart
of a mind?)
Approach two: Given the criteria for being an individual mind, what
meets those criteria in a split-brain subject? The whole organism? The
organism’s nervous system? The organism'’s left hemisphere? Left
hemisphere and right hemisphere, individually? Left hemisphere plus
subcortical structures? Left hemisphere plus right arm?
Either approach should get you to the same an\ilégre former approach
just puts the issue in terms of classification or type-identity of physikahs, and
the latter puts it in terms of individuation, or the entokening of mental types. But each
approach presupposes an answer to the other approach’s problems. They simply differ
in what they take as given versus what theyaldake as given. The former

approach presupposes the individuality of a physical thing qua physical thing and

tries to determine its mental individuality; the latter presupposes an acconahtzi

12 These are not the oniywo ways of approaching individuating minds in spliain subjects. Another
approach—one that probably has a longer, more abtestradition—would be to ask of a set of token
mental statesvhether or not they all belong to the same mind-etiér or not they are aib-mental,
that is. To some extent | take this third appraadhis work, but | do so in a way that’s parasdit

the first kind of approach, because | ask whetiggat hemispherandleft hemispherenental events
belong to the same mind or n8bmeway of picking out the mental stuff in questiomieded, that is.
If you can’t pick them out by reference to an aligandividuated subject of experience, for instance
or an already individuated mind, you refer to pbgklocatedness.
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individuality and tries to find physical stuff that, relative to or under such auatc
constitutes an individual.

If there seems to be a certain circularity here, there is. It is the same
circularity, | think, that is necessarily involved in the construction of a functional
psychological theory of the brain (or a functional, psychological theory of wdrate
the supervenience base of mind). And it is the same circularity that is ardgess
involved in the construction of a realistic psychological theory—a psychological
theory that is true. What makes an individual physical thing a mental thing is
something—a functional role—sthareswith many other physical, mental things.

And what makes a kind of mental thing the very mental token that it is, is in part a
matter of its physical properties. But this last is something | will haaegue for, as

| do in Chapter Three. In the meantime, since the first approach—which asks about
the mental identity of physically individuated hemispheres—is more fammtiar the
literature on the split-brain phenomenon, this is the one | start with as alegll |

move back and forth between the two approaches, however, as is inevitable, again,

given the relationship between these approaches and the questions they ask.

2.3 On Kinds of Questions
| refer from time to time to the “how many minds?” question regarding sglit-br
subjects. That question asks whether a split-brain subject has one mind, or two. But
someone might object, in the spirit of Parfit (1971, 1984, 1995, 2003a, 2003b), that
though there are many facts about mental states in split-brain subjects, gusré ne
be anyfurther facts aboumindsin such subjects, and the subjects needn’t have any

determinate number of minds. (If facts about minds reduce to facts about the things
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that compose them, then the split-brain case may simply be one in which the lower-
level facts just don't yield a determinate number of entities at the Higher) And
someone might add, in that same spirit, that the “how many minds?” question is
therefore a trivial or a merely verbal one—one that could only be answered by
arbitrary decisiort?

But while it is certainly possible that a split-brain subject ultimately dawe
an indeterminate number of minds, the debate about how many minds split-brain
subjects have is still interesting and important, for several reasons. howtgiit is
in part empirical. There are many empirical facts about cognition in spiit-bra
subjects relevant to resolving how many minds they have, such as the nature and
extent of interhemispheric subcortical interaction in such subjects. For ttiat,ma
there are empirical questions aballtsubjects that are relevant to answering the
guestion, too, questions about memory and the structure of emotional states and so
forth. | hasten to add that of course many of the empirical facts relevant to
determining how many minds split-brain subjects have are of course highly
conceptual or theoretical at the same time. Still, it is no more true thahgiecal
facts are entirely in, than it is that the empirical facts can be detedirby
observation, alone.

The debate about how many minds split-brain subjects have is still admittedly
largely a conceptual one. But conceptual questions can be quite interesting. Among
other things, these are questions about our conceptual framework, and the role a given

concept plays within that framework. Of course questions aboutnologyare

13 parfit is concerned with the identity of persoather than the individuation of minds, but many of
the conclusions he draws about personal identityd-the arguments he makes to support those
conclusions—have possible analogues in positioriadimiduating minds.
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rarely so interesting. But it is wrong to equate conceptual with verbal opuegis

Parfit sometimes seems to); questions about how to think about something, or about
how wedo think about something, are not like questions about whbad to use to

refer to something. Among other things, terminological questions can be resolved by
decision to a greater extent than can questions about our concepts. We can and do
change our concepts, of course, just as we can and do change our beliefs; but just as
one can't simply decide to change one’s beliefs and have done with it, one can’t
always change one’s concepts simply by deciding to do so. (One can just decide to
call brooks “creeks,” regardless of how one thinks about such moving bodies of
water.) And even when conceptual questions can’t be resolved by anything but
decision, the decision often needn’tdrbitrary in the way many terminological
decisions aré?

So, although there may be no absolute distinction between empirical and
conceptual questions, even those conceptual debates that are most distant from the
empirical, that seem least capable of being resolved by observation, finag stil
interesting conceptual questions. Furthermore they may matter, simplisbebay
matter to us. For instance, although | can imagine the concepeot@nnot figuring
implicitly or explicitly into any empirical or scientific theory all, the concept is
arguably still a central one to many domains of thought: central morally, legally
socially, and simply pragmatically. The concept of a mind could also be similarly

important in some or all of these domains.

41 don’t mean to draw too firm of a line betweembad and conceptual questions or decisions, either,
though; terminological disagreements often areimoly arbitrary, and when they aren't, it is
generallybecausdifferent terms have different conceptual connoteithat are not easily divorced
from them. What might appear to perely terminological disputes, in other words, in faften turn

on contested concepts.
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But many conceptual questions are asientific Indeed one of the things |
do in this work is explore the significance of the conceptroiral (among other
concepts) to psychology (and to neuropsychology). There is at a minimum one sense
in which the “how many minds?” question appears to be an important conceptual
guestion, from the standpoint of scientific psychology. As a conceptual question, it
concerns, in part, the relationship between neural and mental properties, entities, a
events, as will be made clear over the course of this work. One can alreaty see
some of the literature on how many minds split-brain subjects have sevargitatte
at answering that question whose general logic, if accepted, would havdigenega
impact on psychological theorizing.

And although is too soon to say whether the term “mind” or some successor of
it will have any role to play in future psychological theories, still, everdin’t, the
concept of a mind might still play an implicit role in some such theories. Most
simply, the concept of a mind might play the role of simplifying our thought about the
smaller entities and activities out of which they’'re composed. Because mends ar
systems, their behavior is “emergent” (in an unspooky sense) relative to theobehavi
of the things that compose them: their behavior, that is, is not just the sum of the
behavior of its component parts, but also a function of the interactions between them.
| suspect, moreover, that the concept of a mind plays an important, if alwaistimpl
role infunctionalanalyses of psychological phenomena: we need some sense of the
boundaries of minds in order to correctly characterize the functional type of some
token mental states. This point will be returned to and explained towards the end of

Chapter Three.
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3 The Criteria for Mindedness

In this section, | discuss some basic criteria for mindedness: minimaisctiitat
something must meet to qualify as (at least) a (single) mind. | also copyealy
psychological to partly neural criteria for mindedness. In this section,thbtarus

on thetypeof things minds are; only in the next section will criteria for individuating

tokenminds begin to be developed.

3.1 Modest Criteria for Mindhood
Minds are systems: structurally complex entities that are composedbpganized
in such a fashion as to yield the operations characteristic of a mind. But whaifsort
operations or activities? What sorts of properties must a mind, a complex menta
system, possess?

There is quite a lot of dispute about this question. Some make the criteria for
possessing a mind very stringent, believing that to possess a mind one must possess
natural language (see for instance Davidson, 1975, 1982; Dennett, 1996). According
to such philosophers (they are mostly philosophers) having a mind requires having a
mind a lot like ours. At the other extreme there are those who argue that eves insec
have minds (Carruthers 2004a), even if minds fairly differently (functionally)
designed from ours. As with most things, most philosophers and neuropsychologists
probably occupy an intermediate position on the question of what criteria a mind
must meet. But there are numerous positions occupying even this middle ground, and
numerous disagreements about the importance of consciousness and self-

consciousness, for instance, or about whether minds are massively modular or rather
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characterized by a capacity for the “promiscuous” interaction of infawrredt(or
belief) and directional (or goal or desire) states.

Fortunately, most of these disputes are orthogonal to current purposes. For
again, the primary focus of this work is the individuation of mental tokens, including
minds—and criteria for mindhood are not equivalent to criteria for individuating
minds. Note that one could be certain, for instance, when faced with two mental
systems, that either one of them, in the other’s absence, would constitute a unique
mind—and yet arguably not know whether either of tligdrconstitute a unique
mind. For whether multiple mental systems are part of a single mind on the one hand
or constitute distinct minds on the other depends upon the functional relationship
between them. What is most relevant to current concerns is what kinds of functional
relationshipdetweermental systems suffice for those systems to jointly constitute a
single mind.

That said, the criteria for mindedness are of course not irrelevant to
individuating minds. So nall of the disputes hinted at above, concerning the proper
criteria for mindhood, are orthogonal to my purposes. The split-brain subjects
constitute an interesting “hard” case for the individuation of minds primarilyibnly
both hemispheres of a split-brain subject would meet the criteria for mindhood in the
other’s absence. And this is the claim that | need to move forwardn tthegt absence
of the other hemisphereither hemisphere of a split-brain subject would constitute
(possibly in conjunction with some non-cortical structures) a mind. The tepaibilit

this claim requires the rejection of the most stringent criteria for mindhood+-mos
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especially those requiring possession of full-blown (propositional) naturaldgagu
capacities.

Fortunately, that the right hemisphere of a split-brain subject is at least a
candidatefor beingsomekind of mind, is not as controversial as the positions that |
will be arguing for. Most philosophers and neuropsychologists do believe, that is, that
the right hemisphere of a split-brain subject does function in such a fashion that it
would, in the absence of the left hemisphere, support a mind “comfortably
characterizable as human” (Marks, 1981: 47, fn. 18). This right hemisphere mind
would not be capable of all the things of which a human mind (or a human left
hemisphere mind?) is capable, again particularly productive propositional ¢ggngua
But the right hemisphere can certainly see, hear, smell, and feel, and learn and
remember. Right-hemisphere controlled behavior reflects the presengletof r
hemisphere beliefs and desires, likes and dislikes—even the presence of a sense of
humor, and of recognizable and appropriate emotions, from fear to pride to slightly
embarrassed self-consciousness. Under control of their right hemisphetdésaspl
subjects respond to experimental instructions, can draw objects from memory, can
indicate how positively or negatively they feel about their lives and thensselve
(Schiffer et al., 1998), and can engage in abstract (non-verbal) reasoning, (Zaide
Zaidel, and Sperry, 1981). That tleé hemisphere would support a mind in the
absence of the right is meanwhile of course never called into question, in ldrge pa
due to that hemisphere’s capacity to speak for itself.

In moving forward | will assume that in the absence of the left hemisphere,

the right hemisphere of a split-brain subject would (again, possibly in conjunction
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with non-cortical structures) constitute a mind. Partly in order to justify this
assumption, | adopt a modest set of criteria for mindhood, that says that minds are
information-integrating systems, mental architectures in which Kelief

“informational”) and desire or goal (or “directional”) states intetagyield reasoning

and decision-making, and that engage in various other paradigmatic mental jgrocesse
such as perceiving and learning. | do not enter any further into the disagreements

between the various criteria for mindhood referred to above.

3.2 Purely Psychological versus Partly Neural Criteria for Maoadi
The criteria for mindhood referred to up until this point, including the very modest
one | just advocated, have thus far all been given in purely psychological or
functional terms. As minimally described, these functional accounts of wkadbibe
a mind make no commitment as to whmaplements mind’s functional architecture.
But some constitutive accounts of mind would identify minds explicitly with brains or
with nervous systems—or, rather, witthateverphysical part of a creature
implements its various mental processes, processes like perceiving, remgmbe
decision-making, and so forth.

Of course, a partly neural account of mindhood in and of itself might not seem

to rule out much except dualism. (Compare this to an account of mindhood that views

15 See Rey 1997 on “modest mentalism” for a senskeomodest criteria for mindhood that | accept.
Of course the modest criteria given above mightolbemodest in certain respects; it would be natural
to object that additional constraints are needgdtemporal constraints: a mind must make decisions
in real time, that is—quickly enough sarvivein this world—and not just over the course of
millennia. I’'m sure the accoudbesleave out some further constraints, but my intentito defend

this one as adequdiar all purposesas is. | think it is adequate for my purposes, haxefor my

intent is simply to say that on some modest, regsierset of criteria for mindedness, the RH of a
split-brain subject would meet it in the absencarmf LH mind. Indeed this is an understatement: the
RH meets the criteria for being a characteristycaliman mind, if not an entirely “normal” human
mind.
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natural language as central to genuine mentality; such an account rules outajuite a
of things as not viable candidates for mindhood.) And of course a partly neural
account of mindhood is perfectly compatible with a very wide range of functional
criteria for mindedness. Indeed a partly neaatlof criteria for mindhood would still
necessarily bpartly functional or psychological. While one cowdopt purely
psychological set of criteria for mindhood, a purely neural set of critegis: ot

seem to be similarly possible. The closest one could come to provigingls

neural approach to individuating minds would be to say that a mind is a functioning
nervous system (or a functioning brain). But, first of all, this might include totymuc
the Aplysiahas a nervous system (probably the best understood nervous system of
any living organism, currently), but | suspect many would balk at attndpatimind

to it, because it is not clear that one neegsyahologicatheory (as opposed to a
neuroscientific theory) to explain its behavior. If, on the other hand, one triessto insi
on some more stringent readingfanctioning nervous systethjs is presumably an
attempt to sneak in some reference to psychological capacities and behssiab. af
Finally, there could be some argument about how to individuate nervous systems. (In
fact questions about how to individuate nervous systems inform the debate about how
to individuate colonial jellyfish as mentioned earlier.) And surely that question
dependsn parton the special functions of nervous systems. And once the system
reaches a certain level of complexity, its functions are psycholamea: nervous
systems process, transform, and communicate information (representdtiens);

remember, they perceive, and so forth.
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Although a partly neural set of criteria for individuating minds would be
compatible with a wide range of very different functional criteria for mindexnies
choice between a purely psychological and a partly neural set ofecftemindhood
is still significant, however, because the choice of criteria, heragimies or may
even determine the choiceintlividuatingcriteria. One who adopted a purely
functional account of mindhood, for instance, might similarly adopt a purely
functional set of criteria for individuating mind&Vhichfunctional criteria those
should be will be discussed in the next section.) But one who adopted a partly neural
account of mindhood would presumably adopt a partly neural method of
individuating minds, as well. The difference between a purely functional and partl
neural set of criteria for mindhood is just that the former would acknow/{atl¢gast
the possibility of) non-physical minds, while the former wouldn’'t—a differentle wi
no pragmatic significance, perhaps, whatever metaphysical (and tb@retport it
may have. The difference between a purely functional and a partly neural set of
criteria for individuating minds is (at least prima facie) among dthiegs of more
methodological import, however. From the perspective of a purely functional set of
criteria for individuating minds, the absence of a corpus callosum in a spiit-brai
subject is not necessarily even relevant to determining how many minds such a
subject has. From the perspective of a partly neural set of criteria, hoviexer, t
absence, that neuroanatomical fact, has prima facie significance.

The partly neural account of mindhood is the one that neuropsychologists
who've looked at the split-brain phenomenon tend towards, and the account probably

reflects the sort of approach to psychological phenomena that they tend towards in
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general, understandably, given their professional orientation. This sorioiihcs
again perfectly compatible with the modest functional criteria for mindhoodhtbat
said | will be assuming. The two sorts of account can easily be combined bynply
saying that a mind is that physical part of a creature that bears itnational and
directional states and sustains or implements their interacting, fopéxabr, more
generally, a mind is that physical part of a creature that implemsmental
architecture.

Such a partly neural account of mindhood might seem to entail that a split-
brain subject has two minds. For each hemisphere contains the mechanisms for
memory and attention, each is subject to emotion, sensation, perceptual experiences
of all kinds, and each sustains the interaction of informational states with each othe
and with directional ones, in order to guide behavior. Each hemisipingks. The
activities each hemisphere engages in suggest that each hemispheratesteti
mental architecture necessary for mindedness. If a mind is just angadipasit of a
creature that embodies or implements its essential mental capabitie each
hemisphere is probably associated with a distinct mind.

This partly neural account of mindhood, in other words, might be used to
construct the following argument for mental duality in split-brain subjecti$ ti@s

the “argument from hemispherectomy”:

P1: In the absence of the right hemisphere, the left hemisphere
would constitute a unique mind; in the absence of the left
hemisphere, the right hemisphere would be identified with a
mind.
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C: Therefore the right and left hemisphere are each associated
with a mind.
The argument has a hidden premise, one that | think makes it, and the method
of individuating minds that it assumes, unacceptable. Still there has been some
temptation towards this first partly neural method of individuating minds; one ean se

it in Puccetti for instance (1981), and even Nagel flirts with it when he says:

If we decided that. . . [split-brain subjects] definitely had two
minds, then it would be problematical why we did not conclude
on anatomical groundthat everyone has two minds, but that
we do not notice it except in these odd cases because most
pairs of minds in a single body run in perfect parallel due to the
direct communication between the hemispheres which provide
their anatomical bases.
(Nagel 1979: 162; emphasis added)

In this vein, someone might suggest that, actually, if we're going to identify
every physical part of a creature thatildmeet the criteria for mindedness with a
distinct mind, then split-brain subjects, and “normal” subjects as well, probably have

threeminds apiece: one mind associated with the left hemisphere, one with the right,

and one with the whole bratf.

16 Rey (1975) once made just this proposal (thouglpéosons rather than minds), asking whether
split-brain subjects, and “normal” subjects as wmlight indeed each be associated with three psrson
a left hemisphere person, a right hemisphere peeswha third person jointly constituted by the
previous two. | think, however, that Rey was nahgshis first method of individuating minds being
discussed here, but rather the one | will discassrinoment, which identifies a mind with that plogsi
part of a creature that in fact functions as amtisimind. Rey suggested, that is, that both tpktri
hemisphere, and the left hemisphere, and the Bsaenwhole, may all function as unique persons (or
in this context minds).

Despite its initial apparent counter-intuitiveness position has a lot to recommend it, and atsor
well with the principles for individuating mentalkens that | advocate in this work. While | argoatt
the two hemispheres largdbck the kind of integration that characterizegngle mind (and thus

adopt a mental duality model for split-brain sulg@cl do this primarily in the context of arguing
against a mental singularity claim for split-braimjects. Depending on how the empirical facts come
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The proper response to this suggestion, and to the argument from
hemispherectomy, and to this first possible method of individuating minds as physical
systems, is to insist on the distinction between what is counterfactuatiggaeabout
a hemisphere, for instance, and what is actually the case about this hemidpdiere. T
is, whatmightbe a distinct mind given certain counterfactuals may nonetheless not
actually constitute a unique mind, in and of itself, but may rather be only one of
multiple mental systems that jointly constitute a single mind. It is no dawb{and |
am assuming) that the absence of the other cerebral hemispli@iowing
hemispherectomy, say), either hemisphere of a split-brain subject would (p@rhaps
conjunction with some non-cortical structures) constitute a single mind. B alotbgs
not necessarily show that in theesencef the other hemisphere, a single
hemisphere of a split-brain subject constitutes a unique mind.

Most obviously, in the absence of a second hemisphere, either hemisphere
might undergo significant re-organization, physically and functionally, ictiese
of which it might come to take on roles that it did not play when there was another
hemisphere to play them. But this says nothing about what either hemisphere is
actuallydoingwithoutsuch reorganization. Surely a mind is somethingdbas(for
instance) reason and learn and perceive and so forth, rather than something that

merelycouldcome to do all those things, given significant reorganizdfion.

in and are conceptualized, however, a three mindetn@nental trinity?)ouldbe best. But | don't sort
out how such a model would work in this dissertatio

" Note that | say that a mind is something thatresson and remember and so favithout
significantreorganizationto make sure that min@dsleepor minds severely intoxicated, or whatever,
are still minds. For something needn’t necesséeglgurrentlyreasoning or perceiving or remembering
in order to constitute a mind. But it needs tolrdase that the system in questianuld reason and
perceive and remember and so forth giverréhevantcounterfactuals. Of course, giving the precisely
relevant counterfactuals is challenging at thisipan part due to the absence of a developed
psychological theory that would help specify th@&ut | take it that the relevant counterfactuals Wwon

56



But even if either hemisphere could support a unigue mind in the absence of
the othemwithoutsignificant reorganization, arguably ttssll does not show that the
two hemispheres in split-brain subjects (or in “normal” subjects) are atswevith
distinct minds. For in each other’s presence, and with or without a corpus callosum
between them, the two hemispheres mightfstiilttionas one mind. (Compare: two
people who are perfectly capable of acting as unique agents may nonetpbtess r
now be acting as a single agent.) And, indeed, few neuropsychologists who have
believed that split-brain subjects have two minds have believed that “normal” (non-
split-brain) subjects do also. (Bogen (1990) is an exception, but Bogen’s reason for
attributing two minds to a “normal” subject is not Nagel’s, above; Bogen is mativate
by particular views about thend of interhemispheric interaction the corpus callosum
affords, and by particular views about the kind of interaatiecessaryo integrate
what would otherwise be two minds into one.)

So it is too simplistic to say that any physical part of a creature that
implements all the psychological processes a mind must implement i fetitates
a unique mind. How that physical system relates to other physical systems
implementing those same processes is also relevant. This is a crucial point:
hemispherectomy data, for instance, while relevant to determining how many minds
split-brain subjects have, isn’t decisive to that determination. One who wantsrto cla
that a split-brain subject has two minds must show not only that either hemisphere
couldmeet the criteria for mindhood independently of the other, but also that the two

“disconnected” hemispheres in fdahctionas distinct minds.

be things like, “Given an additional six monthgoé-natal development” or “given significant neural
rewiring,” for instance.
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This suggests a second partly neural method of individuating minds. First,
determine which physical parts or systems in a creature implement the pgycdlol
processes and organization characteristic of a mind. Next, determine wiatioris
are necessary (or at least sufficient) to integrate what would offeeb@imultiple
distinct minds into a single mind—a single goal-and-information-intewyaystem,
for instance. Then look for the structures supporting or implementing those functions.
If thosestructures are absent between the mental systems in quésismsystems
are each distinct minds.

Note that there is a circular relationship between individuating psychological
entities and individuating neural entities within this partly neural approacts (Thi
explains why there can be parelyneural or physical method of individuating
minds.) True, the approach uses neural facts—facts about physical connections and
their absence—to individuate mental entities. But the neural facts that, medtear
because of their psychological identity. So using facts about particulat neura
structures to individuate minds isn't justified by those structures’ pureisiqsi
features (1), such as the shape or size or location or even physical connecthaty of
structures. The role those structures play in individuating minds must be ¢ustifie
part by their functional significance. So first, the neural is psychologizegivem a
psychological taxonomy. Onljrencan purely physical features of the structures—
such as, their being intact, versus their being severed—be used to individuate minds.

A defense of partly physical criteria for individuating mental things can be
found in the account of persons taken by Wiggins (1976), who suggests that the

concept, ‘person’ is defined both in terms of natural kinds and in terms of a functional
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specification, along this sort of line: x is a person if x is an animal that pescei
feels, remembers, imagines, carries out projects, and so forth. So “On this account
personis a non-biological qualification @nimal” (161; original emphasis). Wiggins
also insists that the individuating criteria for a person can’t be distincttrem
individuating criteria for an animal (albeit an animal possessing rgrsgichological
properties), although one might be able to argue with him on this point. (Perhaps a
person is necessarily constituted by but not identical to an animal, for instance.)
Along similar lines, Rey (1977), citing Wiggins (1976) turns from a purely
psychological criterion for survival in part because the central psychalagiteria
for survival requirecausal linksof the right sort (between one’s mental states, and
between one’s mental states and events in the world), and causal links in turn require

(realizing) substance. But some substance matters more than others:

What brings the bodily and psychological criteria together is

the fact that there aertainparts of our bodies that are crucial

to important part of minds. . . Not all our embodiment is, that

is, strictly personal.

(Rey 1977: 58; original emphasis)
In other words, mental and physical criteria for survival converge on the brain.

So this too seems to be a philosopher’s analysis of a (partly) psychological kind,
according to which the criteria for individuating tokens of that kind are partly
physical (in this case neural). Yet the physical system in question niluaest
certain psychological criteria.

Since few contemporary philosophers of mind are dualists (much less

substance dualists), one might think thlhtvho have looked at the split-brain
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subjects and wondered how many minds they have would have used a partly neural
set of criteria for individuating minds in such subjects. This sort of account of mind,
after all, still can’t help but be deeply psychological. Yet my impressidrats t
philosophers of mind as a group have been somewhat less likely to adopt this account
of mindhood than have neuropsychologists. Or, at least, they have been somewhat
less likely to adopt a partly neural set of criteria for individuating mindee (Z003),
for instance, explicitly states that a mind is (constituted by) a brapetbaps a
brain’s global organization, for one brain might have several such organizatiohs). B
his criteria for individuating minds, at least in split-brain subjects, are purely
psychological.) Philosophers have had a greater tendency, in particular, thateny t
split-brain subjects’ neuroanatomy can be used to provide any support for a mental
duality claim for those subjects. Marks (1981) and Tye (2003), as we will s8e, de
that lack of a direct causal relationship between two sets of neural eventappses
obstacle to identifying them with a unique mental token; these facts aifdgfks
and Tye) at most facts about how minds are implemented, and not about mental
architecture in particular. These philosophers have argued for whatcbkWipurely
psychologicamethod of individuating minds. They have rejected the use of facts
about neural connection and disconnection, neurally mediated interaction or lack of
interaction, to determine how many minds a subject has.

Such arguments will be examined at various points throughout this work, but
especially in Chapter Three. While the arguments in question make important
contributions to the literature on the mind-brain relationship and on individuating

mental tokens specifically, | reject them, in favor of the neuropsychologiitea
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unspoken and usually undefended assumption that neural facts offer constraints on
mental individuation. Again, they only do so in a particular way: it is easy to use
physical independence to argue for the presence of distinct minds for exantyale

you have theight sortof physical independence—but theht sortof physical
independence is partiyentalto begin with.

Nonetheless, the claim that neural factsjaseimplementation facts, and not
facts about mental architecture as well, is arguably poorly motivated entd. Of
course it is very difficult to see at what level of abstraction a developetgsgcal
theory will be pitched, and therefore at what level of abstraction the st
conditions for minds (and other mental phenomena) will be given. (If all of
psychology ultimately ends up even being pitched at a single level of albstiact
Still, 1 believe that the claim that neural facts are just implementaia fignores the
important relationship between mental and physical architecture of which ithe spl
brain studies constitute obvious evidence. For co-mentality—the relation thailenulti
mental tokens bear to each other when they either jointly constitute or all belong
one mind—requires, in fact consists in, a rich causal integration of cognitiee stat
and processes. This causal integration has to be achieveshwephysical
medium—it has ta@onsist insome kind ophysicalinteraction—and that physical
medium then poses additional constraints on identity. And as | ultimately argue in
Chapter Six, neural stuff is, at least right now, the only physical medium cayfable
implementing the very subtle and intimate interactions that characteziz@lm

processes.
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If neural factsare relevant to individuating minds, then neuroanatomical facts
about split-brain subjects provide sopréna faciesupport for the identification of
each hemisphere of a split-brain subject with distinct minds. This jastdecause
the hemispheres are not physically connected at the cortical legdbeltause of the
plausible psychological function of the corpus callosum: to integrate mental
processing across the two hemispheres (at least to some extent). Thasplit-br
experiments seem to provide some evidence that the corpus callosum is a major
mechanism subserving interhemispheric mental integration in “normal” (ni¢n-spl
brain) subjectdf that is correct, then, deprived of that mechanism, the hemispheres
should each constitute a distinct mind.

Still, one might object that even if the corpus callosumngchanism of
(for) interhemispheric co-mentality, one that a split-brain subjeabfse lacks,
there are many otheneans by which the two hemispheres of a split-brain subject
interact. For the two hemispheres of a split-brain subject are not caudalhendent
or isolated from each other; there are all sorts of causal connectionsrbatyitand
left hemisphere mental states. Might these remaining mechanisms that sus
interhemispherianteractionin the split-brain subject constitute mechanismséor
mentality?To answer this, we need to know wkattsof interhemispheric causal
interactions remain in split-brain subjects—and whether they're the kind that count.

Whether multiple mental systems, each of which would, on its own, meet the
criteria for mindhood, do in fact constitute distinct minds, or whether they instead
jointly constitute a single mind, is a matter of kied anddegreeof causal

integration between them. Given the right sort of sufficiently intimate (@galar)
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interaction, those mental systems will plausibly constitute a single mmaigi&en

the right sort of functional independence, those mental systems will eachuterssti
distinct mind. The questions to ask now, are: vidvad of interaction? Whakind of
independence? For the two hemispheres of a split-brain subject function
independently in some senses but not others, and they interact through a variety of
means—»but do they interact through the means relevant to individuating minds?

These are the questions | turn to in the next section.

4 Individuating Minds

We have just concluded that whether multiple mental systems each constitute a
distinct mind, or whether they instead jointly constitute a single mind, is a rohtter
whether and to what extent they functionally interact. It might seem thatengw

in a position to determine how many minds a split-brain subject has. But we are not
quite there yet. For we have not yet specified the kind and degree of independence
and interaction that make the difference between co-mentality and multiple
mindedness. For the human mind is far from an island: its states interact, ¢causally
with the states of many other minds. In this section, therefore, | try tns@yabout

the kinds of interactions between mental states that make (or at least teaddejo m

those states co-mental.

4.1 Inter- versus Intra-mind Interactions

In order to try to uncover some principled distinction between intra-mind and inter-

mind interaction, let us start, in Gricean fashion (Grice, 1965), by examining what
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seems to be a prototypical case of inter-mind interaction. Consider the intuitibn that
and my sister, for instance, do not share a single mind, however many minds each of
us has individually. The “how many minds?” question cannot just be a question about
behavioral unity and disunity, partly because my sister and | can be very
psychologically similar, and very close, and behaving very cooperativelys-skey’

we're in business together, and working jointly on a project—and our behavior can
therefore be very unified. Yet even if our behavior was extremely unified (each
anticipating each other’s desires and objections and striving to meet theoatwi

being asked, perhaps we’re even finishing each other’s sentences), few ayothdts

we share a single mind (or, relatedly, that the best, much less the only, wayato expl
our behavioral integration is to ascribe to us a single shared mind).

The reverse is also true: individual humans can behave in a disunified fashion,
and yet we seem to have other explanatory resources at our disposal in suchsinstance
than just attributing to them multiple minds. It is true that scientists and philasophe
may have a tendency to individuate entities of all sorts at the level at which its
component parts behave cooperatively and at which there is competition between that
entity and other entities identified at the same level. And of course anydwe dr
(non-arbitrarily) around a mind must be such that things (parts, states) witihmd a m
are more closely related to each otleisome respegcthan they are to things outside
that mind (including things in other minds). But why think that the distaateeen
minds must consist in competition or conflict? More precisely, why think that the

relative distance of this relationship must manifestompetitive or conflicted
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behaviorbetween the agents whose minds they'a@értainly in our incredibly
social and psychologically complex species, individuals often act to advaiice eac
others’ interests and sabotage their own.

Since only the incredibly deprived human mind is an island—since the mental
states of one individual are generally intimately causally related te tdfosany
others—the difference between having one mind and having two can’t be one of
causal interaction versus independence in and of itself. The causal boundary between
one mind and another, in other words, will not be absolute.

Answering the “how many minds?” question requires distinguishing what we
might callintra-mindfrom inter-mindinteractions. One possibility is that there is no
distinction between intra- and inter-mind mental interactions as such, ortatdeas
distinction we can draw in purepsychologicaterms. Perhaps the only thing that
makes an interaction between mental states intra- as opposed to inter-natdt is t
an interaction between mental statesioé creaturefor instance, where a creature is
individuated in terms of spatiotemporal location. But if theeeea way to draw the
distinction in purely psychological terms, we might be able to use this distination t

count how many minds a single creature has.

'8 Note that there are probably several mundane sémsehich the two hemispheres of a split-brain
subject, or even a “normal” subject, might be $aidompete, routinely, with each other. Consider fo
example the “horse-race” explanation for the “rethmcy gain”: responses to bilaterally presented
stimuli may be faster (on average) than resporsanitaterally presented stimuli because there are
two mental channels—hemisphere right and hemisgbeére-through either one of which the solution
can be calculated and the response initiated—whehmental system “finishes” more quickly can
initiate the response, that is.
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4.2 Deliberate versus Non-deliberate Interactions
Marks (1981) implies that the difference between inter- and intra-mind ibergor
“‘communication”) is the difference between deliberate versus unintehtiona
automatic communication, respectively. If permitted, split-brain subjettengage
in cross-cuingoehaviors to integrate their behavior, even during experimental
situations during which the hemispheres are denied their normal degree ofysdrcept
overlap. Marks suggests that this cross-cuing represents a method of mjegreti
would otherwise be two minds into one, because there is no evidence that the cross-
cuing behavior igleliberate.This behavior rather seems automatic and unintentional.
So, Marks’ suggestion is thaitra-mindinteraction is automatic and unintentional;
inter-mind interaction is via deliberate communication.

Cross-cuing behaviors in split-brain subjects are fascinating and ekgrem
varied. The term “cross-cuing” itself has been used very broadly, to refer torgnyt
from a split-brain subject using his left hand (under control of his RH) to spell out the
answer to a question on the palm of his right hand, a question only his RH knows the
answer to, to a subject frowning (generated by the RH) when her LH makes an
incorrect guess. The left hemisphere shows an impressive (obviously not perfect)
ability to “read” these cues and use them to help narrow in on the (roughly
characterized) conscious contents of the RH. The cues are of very diffetent sor
spelling the answer on the back of one’s hand looks rather like a deliberate attempt a
communication; frowning in response to knowing that one has just made a mistake

(i.e. gave the wrong answer to a question) looks automatic and unintentional.
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This particular way of marking the distinction between intra-mind and inter-
mind interaction may be compatible with the individuation criteria and accounts of
mind developed in the previous section. We can broadly defimengal systeras a
(functional and perhaps physical) thing organized in such a way as to allow the
interaction of mental states. On this broad understanding, the human brain is a mental
system, and so is a cerebral hemisphere, and so is an auditory cortex. Mydister a
myself (or at least our two brains) together constitute a mental sgstarall. Now
suppose we are interested not just in mental systems broadly speaking but in whole
minds in particular. So we say that a mind is a mental system that (among other
things) integrates informational and directional states, that reasons and makes
decisions, that learns and perceives, and so forth. These criteria for mssledglet
serve to exclude my auditory cortex as a candidate for mindhood, buvoldégn’t
exclude my left hemisphere, my brain, or my byalus my sister’s brain. At least,
they wouldn’t necessarily exclude me and my sister together, for her ratatés
and mine can be integrated, and we can engage in joint decision-making, and so forth.
Marks suggests, however, that the interaction of mental statés a mind must be
automatic and unintentional, as opposed to taking the form of deliberate (and
consciously engaged in?) communication. This, he must think, would prevent my
brain and my sister’s brain together from qualifyingaastly constituting a single
mind. And he also thinks that this way of filling out the intra- versus inter-mind
distinction shows that the two “disconnected” hemispheres of a split-brain subject

mayjointly constitute a single mind.
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Imagine that a split-brain subject has just been asked a question, and that the
subject’s right hemisphere sustains the belief that the correct answerds Tie
subject’s left hemisphere sustains no belief about the correct answer, and so the
patient, under control of her left hemisphere, verbally guesses, “Red?” The'subjec
right hemisphere hears the subject give the wrong answer, and initiates (or
somehow the origin of) a frovn—not as a deliberate attempt of communicating that
an error has been committed, but simply because it is displeased, or whatewver, by t
subject’s error. Feeling the frown (and perhaps some negative affect)bjbetsvia
her left hemisphere, immediately concludes that she (the subject) has made-an e
and she corrects herself, “I mean—nblue.” Her left hemisphereshavesthe
previously solely right hemisphere belief that the correct answer is blileei®dchas
been an interaction between right and left hemisphere beliefs. Right and left
hemisphere information has been integrated, we might say. And this interaction and
this integration occurred via a wholly automatic and unintentional process.
Accordingly, Marks says, the interaction was intra-mind: the subject’s two
hemispheres jointly constitute a single mind.

But the distinction between deliberate and unintentional communication is not
sufficiently robust to support a distinction between inter- and intra-mind intaract
Most obviously, my mental states can causally affect my sister’s nstates
without my wanting them to do so; in fact, my disappointment with the gift she has
given me may cause her to believe that she bought the wrong gift, and to feel sad, and

to wish that she’d bought something else, and so forth—even if | am trying very hard
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notto communicate my disappointment, or to engender in her any regretful beliefs or
desires or feelings.

Only slightly less obviously, my own mental states may frequently interact
with each other via a conscious, deliberate process, as when | practice déepdpre
to calm myself, or play upbeat music to get myself psyched, or (most famtalisly)
to myself in order to keep myself on task, and so forth. In fact it is possible that the
contents of my stream of consciousness are often determined by an intentional
(deliberate) process.

So if there is @rincipled distinction between intra- and inter-mind
interactions, it cannot be drawn in terms of intentional versus unintentional or
automatic communication. (Note that it also, relatedly, can’t be drawn in térms
“person-level” versus unconscious communication, for again | may talk tofijysel

and mental states of which | am unconscious can causally interact witstanssi

4.3 Direct versus Indirect Interactions between Mental States

Consider again the intuition that | and my sister do not share a single mind. It is
interesting to note how strong this intuition seewsn thouglthe case would seem

to present several significant challenges to that intuition. First of all,stey sind |

are psychologically similar in many ways; we remember many of the saents; we
have highly similar senses of humor; we share many of the same interests, gnd man
of the same character and personality traits. Thus our minds are “tyje-sihmot

type identical, to a large extent. If we were conjoined twins they would presumabl

be even more similar (on the basis of an even greater number of shared
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experiences)—and yet the intuition that we would still have two minds seenas just
strong.

Secondly, it is not an accident that my sister and | are psychologicallgrsimi
in many ways, the way my psychological similarity to my twin on twinheaduld
be accidental. It is not an accident that my sister and | remember hatgengtea
same foods this Thanksgiving, for instance. We remember having eaten the same
things because we ate at the same table: many of our type-same rategdiate
their causal origins in the same external events. A similar point may hold for our
mentaltraits and not justontentsif my sister and | have many of the same
intellectual strengths and weaknesses, for example, this similaytypeexplained
in part by the fact that we made our way through the same (primary) scheoh-syst
or by the fact that we carry similar genes. Thus not just our individual tokealment
states but our mental capacities may share a causal origin.

Third, again, my sister’s mental states and my own frequently causally
interact, and have done so for most of my life and all of hers. Thus my sister and |
don't just have many of the same beliefs about our parents, and we don’t just have
many of the same beliefs about our parents because we in fact have the saise par
we also have many of the same beliefs about our parents because we’ve spent time
sharing information about our parents. (“You will never believe what Mom said
yesterday. Well, actuallyouwill.”)

Yet despite these three challenges that this really very mundane example
poses to the intuition that my sister and | have at least two minds between us, the

intuition stands. Is there any way to defend this intuition using purely psychological
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terms? (l.e., without simply referring to the fact that we are differgyamsms, or
that we have different brains?) Or is it indefensible, at least in those terms?

One possibility is that even though my mind and my sister’'s mind are type-
similar, they aren’t typadentical. My sister tells me she has a crush on someone she
calls “cookie boy”; | have never met “cookie boy,” and therefore we have many
different types of beliefs and emotions and desires towards this “cookie boy.” My
sister also dislikes horror movies and likes mushrooms, whereas | like horrosmovie
and dislike mushrooms.

This is surelynotwhat makes it the case that my sister and | have different
minds, however, as is immediately obvious when we consider the fact that | and my
twin on twin earth, with whom | am psychologically type-identical (and if wish
physically type-identical as well) do not share a single mind. For minds, &ékéaimn
states, aréokens

Note that, since | and my twin on twin earth are mentally type-identicauif y
knew everything about my twin and had a complete psychological theory fgoher,
could use this knowledge to predict and explain all of my behaviors, because you
would have a complete psychological theory for me also. But this would be sheer
accident, for there would be no actaalisalconnection between my twin’s staying
up late last night and my feeling exhausted this morning. This is why we gocept
easily that | and my twin have different minds: thererareausal connections
between my mental states and hers. Or at least so we assume—but in fact even if
some theory in physics said that there were such connections, there would be no

causal connections between her mental states and mine thgtsyehnelogically
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relevant to either of us. This lack of (at least psychologically relegcantal
connection can of course be expressed counterfactually: even if miyadmt

woken up exhausted today, | stlbuldhave added an extra scoop of instant to my
coffee this morning.

But again, there are many causal connections between my and my sister’s
mental states. For example, she likes mushrooms, and it is partly becausesshe like
mushrooms that | believe that she likes them. Yet | and my sister still do n@asha
single mind, and while there are causal connections between my and my sister’
mental states, they do not seem to be of the “intra-mind” sort.

We can begin to express this in terms of counterfactuals by noticing that even
if it is true that 1 would not believe that my sister liked mushrotrsise did not in
fact like them, | don't believe she likes thgust becausshe likes them. My sister’s
fondness for mushrooms causes her to behave in various ways with regards to them,
andthat behaviorcauses me to believe that she likes mushrooms. But she could like
them without acting as if she did, in which case | wouldn’t believe that she liked
them. Or she could dislike them and just act as if she liked them, and, my sister being
a very good actress, | would believe that she liked them. Even if my sister's$sndne
for mushroomgausesane to believe that she likes them, it does not do so “directly,”
via awholly mental process

Contrast this with the way in which | come to believe thdd not like
mushrooms. If you asked me how | knew that my sister likes mushrooms, | would
say, “We’'ve discussed mushrooms, and she’s said she liked them. I've defiedtely s

her eat them. | think she even brined her own once.” If you asked me how | knew that
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| don’tlike mushrooms, however, | would blink (instead of shrug), and say, “Well—

but I just don’t like them Moreover, | have a good sense (or would have, if |

thought about it), of exactly how much | do not like mushrooms; | could tell you, for
instance, that they're better than okra, worse than cooked green beans, and about even
with cauliflower.

Or contrast the way in whiaimy perceptual states interact with (some of) my
beliefs with the way in which my perceptual states interact yath beliefs. My
perceivinga glass of water in front of me may be sufficient in some instances to
generate in me theeliefthat there is a glass of water in front of me, due to facts
about my cognitive architecture. (That it allows the generation or derivatiogliefs
from a certain type of visual percept, for instance.) Thus there is what bW#i c
“direct’ connection between my perceiving the glass of water in front of me and my
believing that there is a glass of water in front of me. Whereas my percaiglags
of water in front of me isot sufficient, in and of itself, to generateyiauthe belief
that there is a glass of water in front of me. You will not come to believe this on the

basis of my perceptioanlessyou follow my gaze in the direction of the glass, or

¥ Those who are aware of the debate between inttiepists and interpretationists on the subject of
self-knowledge, or knowledge of one’s own non-pptaal states anyway, may protest that | am
begging the question against the interpretatidnisapparently assuming that | have some kind of
direct, non-inferential access to my own proposdiaattitudes and so forth. This debate about self-
knowledge is certainly relevant to forming the &mind/inter-mind distinction, and | mention it aga
in a moment, but here | don't think | am begging gaestions. Assume that the interpretationist is
correct, and my belief that | dislike mushroomthis product of inferences generated by my
mindreading system, just as my belief that my sigtes mushrooms is the product of inferences
generated by my mindreading system. And supposéahgeld those inferences my mindreading
system has access only to my perceptual statestiinitstances. The process by which | come to form
these two beliefs (about my sister liking and nliing mushrooms) still may differ because in the
one case the formation of those perceptual staiesatly depends upon (my sister’s) overt behavior,
while in the other case it does not. Still, theeiptetationist’s claims do suggest caution in gyto
specify too precisely the nature of the intra-mimigt-mind distinction at this time, a point | ratuo
shortly.
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unless | say that there is a glass of water in front of me, etc. Note thestnthi
because your mental architecture is any different from mine; it is natibe we have
differenttypesof minds. It is simply because we have different token minds. And
while “direct” interactions between mental states occur within each of auismi
“direct” interactions don’t occur between them.

The distinction | am now trying to get at can be sharpened by noticing the
different sorts of counterfactuals linking (any of) my mental statesnty ¢f) my
sister’s, on the one hand, and at least some of my mental states to some of my own,
on the other. We could begin to at least begin to list the sorts of counterfactuals
linking my and my sister’'s mental states: my sister’s taste for muskradh{ceteris
paribus) make her desire some and if some are before her and she is hungry then she
will (ceteris paribus) eat more than a little of it, and then I, observingdierg these
mushrooms in the presence of delicious alternatives will come to beliegagcet
paribus) that she likes mushrooms, etc. (I am not suggesting that we couldigeally
them all, and I'm sure there is much we don’t understand about inter-mind
interaction—though note that a great deal of what we don’t understandrateout
mind interaction probably stems from ignorance alptvd-mind processes. But
again, we could at least begin to list some of the counterfactuals linking het menta
states and my own.) But many of the counterfactuals linking my mental tstaigs
own are comparatively subtle and complex; my mental states, that is, catycausal
interact with each other in particularly nuanced ways. (Just think of a Jogtteam
of consciousness.) Folk psychology may tell us a lot of things about the

counterfactuals linking my likes to my own beliefs, for instance—but on the whole, it
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still tells us very little. (It took scientific psychology, for instance, to earp with
the theory of cognitive dissonance—a theory describing atdeastay that likes
can interact with beliefs.)

While the distinction | am in the midst of drawing between “direct” and
“indirect” interactions between mental states is (hopefully) somewhatiet,
actually specifying the distinction in functional terms is not easy, or eveibj@oat
this point, given the uncertainty and the substantive (and great number of)
disagreements about how mental states within a single doiimderact’® Someone,
for instance, might read the mushrooms example above and eagerly add that of course
| havenon-inferentialaccess to mgwnbeliefs and desires concerning mushrooms,
whereas any beliefs | form about sigter'smushroom-concerning beliefs and
desires will be formed only by an inferential process, presumably of my radidge
system. But in fact some believe (see Carruthers 2009 for a defense) theltafsy
about either my own dislike or my sister’s like of mushrooms will be equally formed
by inferential processes of my mindreading system; and others, of coutse, qui
strenuously disagree. And this is josiedebate in contemporary psychology,

concerning, in part, the kinds of interactions that do and don’t exist between various

20 Of course, it isn't difficult to specify in funathal terms just this distinction, between intra-thamd
inter-mind interaction! Specifying the functionastinctions between all sorts of psychological i
is immensely difficult. In fact the great difficylof this task once drove Davidson (1973/1980) to
despair that it couldn’t be done; he describesrainas rock climber suddenly struck by the desire t
cease to be imperiled by the weight of his partaénbing up below him, and who knows that he
could rid himself of this danger simply by relaxinig grip on his partner’s rope. And this desirg] a
this belief, unnerves him so much that the ropaadist does slip from his hold in a sudden spasm
(leaving the other climber to plummet to the egrbsumably). The action seems caused by a
conscious belief that letting go would relieve rofrdanger and a desire to be relieved of this dange
and yet in the example the first climber never wdrdr chose for his partner to fall or for his ogvip
on his partner’s rope to relax. Davidson illustsaie other words, the great difficulty of spelliagt

the criteria for intentional (deliberate) action—ddwy extension other psychological kinds. While
conceding the difficulty of the task Rey (1997) poses that it is one that a developed psycholodly wi
be up to (just as we expect that a developed biarakstience will be able to distinguish between
different forms of cancer for instance), and | m#ke same assumption here.
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sorts of mental states within a mind. Given this state of uncertainty about the kinds of
intra-mind interactions that exist, it may be premature to attempt to formulate a
principled distinction between intra- and inter-mind interactions.

Perhaps the wisest strategy to take at this point is the Gricean (1965) one of
distinction by exemplar, followed deferenceo expertsGrice, recall, was trying to
offer a causal theory of perception: a theory of perception according to whiaka ca
relationship between perceiver and thing perceived was in fact essettialmhental
act in question constituting an act of actual perception. But when specifyingtthe
causal relationship, theght functional role of perception, proved beyond his grasp,
he proposed simply referring to prototypieaample®f perceiving—and then
agreeing to let the “specialist” explain, now or much later, what distinguishe
perception from, say, hallucination:

| suggest that the best procedure for the Causal Theorist is to
indicate the causal connection by examples: to say that, for an
object to be perceived by X, it is sufficient that it should be
causally involved in the generation of some sense-impression
by Xin the kind of way in which, for example, when | look at
my hand in a good light, my hand is causally responsible for its
looking to me as if there were a hand before me, or in which. . .
. (and so on)whatever that kind of way may kend to be
enlightened on that question one must have recourse to a
specialist. (Grice 1965: 463, original emphasis)

Similarly, perhaps the wisest move for me at this juncture would be to point to
what we have some confidence are intra-mind interactions—such as a
hemispherectomized subject’s decision to leave the house promptly on the basis of

coming to believe that she can still make her train if she hurries—and then point to

what we have confidence are inter-mind interactions—such as my coming tebelie
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that “cookie boy” is a jerk on the (partial) basis of my sister’s recentidedisat he
is a jerk—and then wait for the specialist to illuminate the different psycloalogi
mechanisms at play in the former that do not appear in the Httemwe can call
those psychological mechanisms that do come into play in the former casg™dire
and the others “indirect.”

| agree with these calls for conservativism to a large extent. Angdist |
could draw at this point would necessarily be not just tentative but quite rough, given
the currrent lack of certainty, again, about the kinds of ways that mental statasti
within a mind. The best distinction will be drawn out of a complete psychological
theory that characterizes adequately and in detail the ways in which sterdal
interact within a mind. Note, for instance, that there will be a number of different
kinds of “direct” interactions; beliefs might interact “directly” with atleeliefs in a
different way from the still “direct” way in which they interact with desjror with
perceptual states, and so forth. This will have consequences for the individuation of
minds: whether two mental states that have interacted are co-mental alt not w
depend not just upon the form their interaction took (or could have taken), but also
upon thekindsof mental states that they are, and the particular manner in which a
complete psychological theodgtermines that those particular kinds of mental states
should be able to interact. This point is another plea for caution.

Nonetheless | think that we can at ldasginto saysomethingeven if
nothing very precise, about the difference betwsmane“‘direct” and “indirect”
interactions between mental states. (Perhaps what | will say liebe wntirely

wrong, and the experts will correct me later; hopefully, however, whatwidlay
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simply be not entirely right... and quite incomplete.) For, assuming that we can
currently choose some exemplars of intra-mind and inter-mind interactions, éhen w
might be able to findomedifferences betweesomeof these exemplars. And even if
the distinction we draw now is ultimately untenable or refuted or insuffici@ht, st
drawing it might help to understand the appeal that the mental duality position has
had so far.

As a first, tentative attempt, | propose to define “direct” interactions
negatively, in terms of “indirect” interactions between mental states. Tembain
states interact with each othedirectly if the chain of events causally connecting
them is composed partly of behavioral events, environmental events, and perhaps
other nervous system events not categorizable as mental. (Events not carrying
intentional content, perhaps.) Indirect interactions between mental events, ¢hen, ar
interactions that supervene on events on which no mental events supervene. And
directinteractions between mental events are interactions that are not indirect.

Even if this distinction between “direct” and “indirect” interactions casture
some important difference between the way my mental states intera&aet other
and the way they interact with my sister’'s mental states, we have to [misant
trying to link this distinction to the intra-mind/inter-mind distinction. We have to be
cautious, in other words, in trying to use this distinction between direct and indirect
interactions to individuate minds. For instance, the direct/indirect distincearll
does not map perfectly onto the intra-mind/inter-mind distinction: it is not tiee cas

that all intra-mind interactions are direct, and all inter-mind interacaomendirect.
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This bi-conditional cannot be correct because many of the interactions
between my own mental states are not direct, as defined above. To take the most
mundane sort of example, one of the reasdigdiével am sitting down right now is
because amsitting down right now. . . And I'm sitting down right now because |
decidedo sit down several minutes ago. Thus there is an “indirect” causal
relationship between that decision and my current belief that I'm siftimgkind of
“indirect causal relationship” between one’s own mental states is obvioasidibly
common. (Of course, we’re not assuming that | have a single mind, but the problem
with saying that intra-mind interactions are always direct is that tii¢airstates of a
single mind will no doubt have to interact with each other indirectly. It seems very
unlikely,to say the least, that there might be a creature—at least one who lasts very
long in this world—for whonall its mental states are directly causally connected!
For one thing, any behavior such a creature engaged in could play no role in
generating further mental states.)

Nonetheless the distinction just drawn between “direct” and “indirect”
interactions, while not equivalent to a distinction between intra- and inter-mind
interactions, may still be useful in drawing that latter distinction. For evew if
mental states frequently interact with each other indirectly, just asrdgyently
interact with my sister’'s mental states indirectly, it is dtidl tase thatomeof my
mental states interact with each other directly, whemeasof them interact with my
sister’s mental states directly. So perhaps we can instead say hleat ite two sets
of mental states, between whigbdirect interactions are possible, then those two

sets of mental states belong to (at least) two minds, and that if thereaet$vof
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mental states between whiahydirect interactions are possible, then (if all the
mental states within each set belong to a single mind) the two sets of statesl
belong to one and the same mind. This seems to offer more secure grounds for
making an intra-/inter-mind distinction. In particular, it draws the distinahio
causal and counterfactual grounds.

But arguably this proposal should be modified further, in two ways. First, |
said just above that if there are two sets of mental states, betweemwhicbct
interactions are (nomologically) possible, then those two sets of mengal Is¢ddng
to (at least) two minds. It might be better, however, to say that the two se¢ent
statesdo notbelong toonemind—for perhaps one set of mental states belongs to no
mind at all. (Some may believe that there can be mental states without whad¢ée)m
Second, | said just above that if there are two sets of mental states betweeany
direct interactions are possible, then, so long as all the mental states adthise¢
belong to a single mind, the two sets of mental states belong to one and the same
mind. But this might be too strong; perhaps a pair of conjoined twins, joined partly at
the brain, might sharomemental tokens, but still have two minds. Instead of
making a binary distinction betwean direct interaction anenydirect interaction,
the former signifying multiple minds and the latter signifying a singled, to count
minds, we might instead perhaps look at relatiegreef direct and indirect
interaction. Between the mental states of a single mind there should be abioch w
direct interactions, while between multiple minds there should not be such a rich web

of direct interactions—even if there are, perhapspedirect interactions.
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Note again that the direct/indirect distinction I've drawn here is very gener
it gives only the barest sketch of the difference between the ways in which oge of m
likes can interact with one of my beliefs, and the ways in which one of my sister’
likes can interact with one of my sister’s beliefs. For it says nothing abowatsein
which my likes and beliefs can interact and the mechanisms that allowtitbrshan
that they can interact in a way that my sister’s likes can’t interdlotay beliefs! For
any degree of detail, then, we still need to defer to the experts.

This distinction between direct and indirect mental state interactions, and the
distinction between intra-mind and inter-mind interactions that we developed from it
can easily be integrated into either a purely psychological or a partly neetfadd of
individuating minds. Those criteria both allow that whether multiple mentalnsgste
jointly constitute a single mind or separately constitute distinct minds deppaods
the kind and degree of interaction possible between them. And the functional
distinctions (direct vs. indirect, intra- versus inter-mind) developed in thi®isec
begin to fill out, just a little, the kind of interaction that matters.

Is it possible that we could go somewhat further towards refining the
distinction between intra-mind and inter-mind interactions? The examplesdf dire
and indirect interactions that I've discussed so far refer to interactibmedrelikes
and beliefs, or percepts and beliefs. Given the account of minds as information-
integrating systems adopted earlier, however, we might want to place specia
emphasis on the necessity of direct interactions between informationslastdte
informational and directional states, specifically. And indeed the distinctiorebet

direct and indirect interactions in and of itself might recommend a simiighitehed
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focus on interactions between informational and directional states spbcifica
the prototypical cases ofdirect mental state interaction (or perhaps just inter-mind
indirect interaction?) seem to involperception And it is meanwhile part of the
functional role of informational and directional states, meanwhile, that timey ca
interact with each othe@bsenthe mediation of any perceptual state.

| am hesitant to try to tighten or refine the distinction too much, however—
hesitant to restrict the types of states to which it is best applied—betasusafer to
commit myself less rather than more. So while | will note, where relevahg meixt
chapter, the kinds of mental states involved in potentially direct inter-hemispheri
interactions in the split-brain subject, in general | will simply speak aticedt and
indirect interactions between mental states, and not confine myself to thfleaif

and indirect interaction between informational and directional states only.

5 Conclusion

This chapter was about the individuation criteria for minds. | have argued that a mind
is a complex system with a particular mental architecture: one tbafsall

informational and directional states to interact to yield reasoning andoecis

making, and one that engages in learning and perception. | have also begun to explain
and defend the role | think neuroanatomical facts can play in the individuation of
mental entities, suggesting the plausibility of a partly neural account of naimdi®f

using neural facts to individuate minds. In Chapter Three | will argue thabsglit
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subjects do indeed have two minds, and | do this in part on the basis of the distinction
between intra-mind and inter-mind interactions developed in Section Four here.

But as | have cautioned several times already, that distinction was drawn only
tentatively, and so far it is just a sketch. Ultimately the best disimbetween intra-
mind and inter-mind interaction will come from a developed psychological theory,
one that provides laws or principles or models concerning the ways in which mental
states of various types can and can’t interact with each other within a mind.

But it is at leastonceivablghat there won't be any robust or principled
distinction to be drawn. | can only hope to have made plausible that not just
substances and organisms batisal processasan come in natural kinds, too, and
that therefore psychological theories may ultimately vindicate theiornuhat there
is some deep psychological difference between all the ways my mentaicstate
interact with my sister’'s ansbmeof the ways my mental states can interact with
themselves. And in the next chapter, which focuses on individuating minds in split-
brain subjects in particular, | hope in describing the split-brain phenomenon to
provide some indirect evidence that there is some important, deep psychological
distinction between the intra-hemispheric and inter-hemispheric causatpesan

those subjects.
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Chapter 3: A Defense of the Mental Duality Model

1 Introduction

This chapter is organized around a defense afnigtal duality moddbr split-brain
subjects. In the next section | explain why both a purely psychological antdya par
neural set of criteria for individuating minds and mental tokens will tend td tyiel
same answer to the “how many minds?” question, for any creature, and why they do
so in this instance. The explanation is simply that there is an isomorphism between
neural structure (neuroanatomy) and at least one element of cognititectrbi
mental connectedness, or integration. Section Two also describes Hadggson
to the “isomorphism thesis” and shows that her objection fails at least so loeg as w
accept a general mind-brain supervenience claim. By the conclusion agf¢hahs
the presumption in favor of a “two minds” claim for split-brain subjects will barcle
Most of the rest of the chapter defends the mental duality model against what |
take to be the three major objections to the “two minds” conclusion. The first
objection, dealt with in Section Three, is the argument from unified behavior. That
argument says that split-brain subjects surely do not have two minds, since their
behavior is generally so integrated—as integrated as is yours or nigeelthat the
integrated nature of split-brain subjects’ behavior provides compelling, but
defeasible, evidence for the existence of a single mind.
A second objection to the “two minds” conclusion, presented in Section Four

of this chapter, says that the two hemispheres jointly realize a single mintheofir
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bearing similar psychological properties. | call this the “singuldhtgugh-
redundancy” (STR) model. While | believe that this model founders for split-brain
subjects on purely empirical grounds, | mainly submit it to theoretical sgrdthe
“singularity-through-redundancy” position says that when a partly nendgbarely
psychological criteria for mental individuatiolo yield different answers to the “how
many minds?” question, the best answer is that yielded by the purely psychlologic
criteria. The view, that is, rejects facts about causal interaction and inldegenas
criteria for individuating minds in some instances. Yet one central claimsof

chapter and this work is that physical properties play an essential role in the
individuation of mental tokens. As | note in Section Two, this commitment to the role
of physical properties in individuating minds, at least in the form it takes in this wor
bears strong resemblance to the “isomorphism” claim rejected by Hurley.

After discussing the STR model and before discussing a last objection to the
mental duality model, | pause, in Section Five, to consider what might be motivating
some philosophers’ unwillingness to accept the mental duality model. One pgssibilit
is that these philosophers have fallen prey to verificationism about psychological
explanation. But another possibility is that they cannot see how to integrate the
mental duality model for split-brain subjects with our understanding of those tsubjec
in important, non-scientific contexts. | suggest, however, that the mentdiduali
model is more compatible with our social, legal, moral, personal, and pragmagic way
of relating to and understanding split-brain subjects than one might suspect.

The last objection to the mental duality model for split-brain subjects,

discussed in the last major section of this chapter, Section Six, is the most
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compelling. Even though the two hemispheres of a split-brain subject are divided at
the cortical level, they remain connected via their mutual connectednesstesvari
intact, non-cortical brain structures, and thus causally linked. In light ¢bibtis the
purely psychological approaches to individuating minds that I've advoaattie
commitment to isomorphism between mental and neural architecture magnhceat
make the “two minds” position untenable with respect to split-brain subjects.
Furthermore, the commitment to isomorphism threatens to make the “how many
minds?” debatenerely verbalFor if the isomorphism view is correct, then just as a
body of water might be intermediate between being one lake and two lakes, a mental
system might be intermediate between being one mind and two minds. Once we
acknowledge that, why should we think there is any non-arbitrary way of deciding
whether split-brain subjects have one mind or two?

While conceding that the split-brain cases show that two minds are not always
wholly distinct in the sense of distinctness relevant to individuating minds, |
nonetheless maintain that a split-brain subject does have two minds. The
interhemispheric interaction afforded by non-cortical structures intwplih subjects
does not serve tiotegratethe mental processing of the two hemispheres but rather to
coordinatetheir perceptual inputs and motor outputs. While non-cortical structures
engage in mental operations, these operations are incorporated into cortical ones i
such a fashion as to mean that a split-brain subject still has two minds, each

associated with one hemispharalvarious non-cortical structures.
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2 Isomorphism and the Relationship between Neural and Psychological Facts

The nervous system consists of cells engaged in rapidly and continually receiving,
transforming or operating over, and communicating information to other cells.
Understanding what the brain does is largely about understanding both the division of
labor in the brain and how the fruits of this divided labor are integrated to yield
sophisticated cognition, experience, and action. The nervous system, in other words,
is about division and interaction. The “how many minds?” question, a question about
mental architecture, is about this same thing, whether we approach the question
armed with purely functional/psychological facts or with neural facts #s we

The answer to the “how many minds?” question, at least for split-brain
subjects, but presumably in most other cases mlagnot depend upon whether
neural facts are or are not used to individuate minds. All other things being equal,
purely psychological and the partly neural criteria for individuating mihdsld
tend to yield the same answer to the question. For both sets of criterialfproper
formulated) are fundamentally about the same thing: they both cast the question as
one about the causal relationships holding between various types of mental entities
While the purely psychological approach individuating minds that | sketched in
Chapter Two, involving the distinction between “direct” and “indirect” inteosstj
may seem able to ignofacts about neural architecture, neural stuff sustams
interactions that the approach identifies as “intra-mind”; without that sttifcea
two mental systems, only inter-mind interactions are possible. (At leagtefor
species we know of. This would not be true of creatures that engaged in telepathy, for

instance.)
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While the partly neural approach to individuating minds may appear to look
only for the existence of direct physi¢aleraction between two neural systems,
which interactiongjualify as direct is in fact a psychological matter. That is, the
partly neural criteria for individuating minds will tend to yield the sarmsxer to the
“how many minds?” question for an almost trivial reason: the brain structures whose
presence or absence it uses in determining whether two mental systétest#died
with one and the same or with distinct minds is given a psychological taxonomy: it is
itself identified as playing this role because of beliefs about the psyctallogi
properties with which it is associated. Certainly the partly neural approach t
individuating minds yields the same answer to the “how many minds?” question
this instancewhere the neural story and the (correct) psychological story seem so
neatly to cohere. The relationship between severing the corpus callosum on the one
hand and mental dissociation on the other is easy to understand, at least in broad
strokes.

That the partly neural and purely psychological approaches to individuating
minds converge on a response to the “how many minds?” question supports, and is
supported by, what Hurley (1998) has called the “isomorphism” thesis. This is the
claim that mental structure is isomorphic in some sense to neuroanatormicialrstr
Hurley discusses the appeal to isomorphism “with objective neuranatomucalistr
to resolve the indeterminacy” between competing views on the structsipétefrain
subjects’ consciousness—a topic that will not be my focus until later chapters. But of
course isomorphism to neuroanatomical structure could be appealed to in order to

resolve the “how many minds?” question as well. If mental architectigensrphic
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to neural structure, then neuroanatomical structure can be appealed to in order to at
least help determine mental structure. And indeed | believe that “sphit-brai
neuroanatomy does tell us something about “split-brain” cognitive architedtare: t
fact that split-brain subjects have two cortically divided hemispheres proaohes s
reason to think that such subjects have two distinct minds. Thus | will say something
in defense of a version of the isomorphism thesis—a thesis Hurley rejects—here,
since my arguments throughout the rest of the chapter all concern the isomorphism
thesis, implicitly or explicitly.

First | want to say the kind of isomorphism between neuroanatomical and
cognitive structure that | think is plausible and that | will be defendingt Yeould
clearly be easy to formulate an isomorphism claim that was too strong. The kind of
isomorphism that | think is plausible is just this: functional relations between
individual mental states or between mental systems—i.e. between menta-takens
underlain by physical connections between those tokens. Of course the physgcal rout
connecting one to the other need not be direct (in an intuitive notion of direct). Then
again, the functional relation need not be direct either. The activities of twalment
subsystems could be coordinated with each other via a third subsystem. For that
matter, two mental systems could also interact not with each other per athbut r
with some further system that then coordinated their outputs. The first two systems
could thus be functionally and causally connected, despite lack of a direagbhysi
route connecting them—>but even the functional and causal route between them would
then be indirect insofar as it was mediated by some third system. That two tokens

interacted with each other only via some third mental token would of course not in
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and of itself mean that those tokens didn’t belong to or weren’t a part of the same
mind. We would need to know more about the form their interaction took.

So all  mean when | speak of isomorphism between physical and
psychological structure is this. First, functional relationships betweeruganental
tokens (systems, subsystems, or individual mental states) supervene on physical
relationships between those tokens. Second, facts about the physical routes betwee
mental tokens tell us something about the functional relationship between those
tokens. But what those facts tell us depends upon the psychological taxonomy of the
physical routes in question. So at some level functional structure and neurarstruct
must be isomorphic because the psychological is neural, and (some of) the neural is
psychological. There will therefore be some level of description of the neergtke
implementing an accessibility relation, for instance, that makes this isosorphi
clear. (See Revonsuo, 2000, for a similar discussion.) Granted, the level of
description may be very abstract, so the isomorphism itself may be vegcaldstr
the most part we're just in the dark at this point about what the right level of
description is or could be. But the kind of isomorphism that would support the mental
duality model for split-brain subjects is intuitively easy to understand. Mental
integration is achieved via causal interactions; causal interactionsyasiegbh
interactions; the physical interactions in question are neural (or sodweittually
argue). So, mental connectedness is isomorphic to physical connectedness.

Again, this is not to say that the fact that split-brain subjects lack a corpus
callosumin and of itselfprovides evidence that those subjects have two minds apiece.

First the corpus callosum must be given a psychological (functional) taxonomy. So it
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is the fact that split-brain subjects lack a corpus callosum in combinatiorheith t
claim or hypothesis that the corpus callosum serves as an important means of
interhemispheric interaction (and in combination with model of the hemispheres
themselves as cognitive systems of course) that provides evidence tHataspli
subjects have two minds apiece. This kind of isomorphism is in a way circular, then,
though hopefully not viciously so, and so stated hopefully not absurdly strong, either.
(In fact it arguably isn’t very dramatic.)

But Hurley (1998) believes that dissociative identity disorder (DID) and
agenesis of the corpus callosum (ACC) show that ther@necessary isomorphism
mental and neural structure, or between conscious and neural structure ingparticul
People with DID have multiple streams of consciousness, she says, yet a single
physically unified brain. People with ACC meanwhile have two physically
disconnected cerebral hemispheres and yet a single stream of conscidwsoess.
talk about DID here, partly for space constraints, and partly because DIihseana
controversial diagnosis. But something should be said about agenesis of the corpus
callosum, for individuals with this condition (ACC) are understandably seen as the
“natural” version of split-brain subjects: individuals with ACC are born without a
corpus callosum (or with only a partial corpus callosum). The condition is nottrare; i
has a prevalence of about .3% in the general population, and a prevalence of between
2-3% among developmentally disabled individuals. It is associated with otheal centr
nervous system abnormalities in about 80% of cases (Geoffroy, 1994), but some

individuals with ACC seem otherwise “normal” and have 1Qs in the “normal” range
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Hurley is far from alone in thinking that individuals with ACC (“acallosal”
subjects) each have a single stream of consciousness. Partly she babewes t
behavioral grounds; acallosal subjects behave more like “normal” subjects than the
do like split-brain subjects, she says. Thus while we have compelling behavioral
evidence that split-brain subjects have a dual consciousness, there is no analogously
compelling evidence that acallosal subjects do:

When the corpus callosum is severed or absent within one
body, we may have either a commissurotomy patient, who
seems to support separate centers of consciousness, or a
callosal agenesis patient (someone born without a corpus
callosum). Callosal agenesis patients, or acallosals, typically
pass almost all the experimental tests of unity that
commissurotomy patients fail, including under conditions
involving fixation. Their actions argue for a unified
consciousness, even in experimental conditions and despite
their similarity in gross neuroanatomical structure to
commissurotomy patients. (Hurley 1998: 189)

While acallosal subjects do exhibit far fevdéssociationeffects than do split-
brain subjects, however, they do not behave precisely like “normal” subjests. It i
again hard to generalize here, since approximately eighty percent oLfjetts
have other brain and developmental abnormalities, but it appears that the lack of a
corpus callosum alone does have some behavioral influences. At “cross-matching”
tasks (a blindfolded subject has an object placed in her left hand, and now must select
the same object using her right hand, for example), acallosal subjects arpeior
to split-brain subjects, yet their performance time is significantlyesidaan that of
IQ-matched controls (Vanasse, Forest, Lassonde, 1994), suggesting that thesgmay

different neural and perhaps different cognitive means of performing siksh Tae

authors suggest that such subjects may be relying upon “information provided by both
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ispi- and contralateral somesthic pathways. . . [performing] a bimanual ntatakk
using anintra-, rather than amter-, hemispheric comparison process” (ibib9),
and that their slower response times result from the fact that nerve igsiosnms
slower in the ipsilateral lemniscal and spinothalamic pathways that would perm
intra-hemispheric performance of the cross-matching problem.

Subjects with ACC exhibit somewhat unusual fine motor behavior. For
example, by the time a “normal” subject’s fingers have reached a cofiebaru
fingers have already narrowed to the width appropriate for that object; iosatal
subjects, “the hand opens but remains in a gaping posture until it hits the object and
only then do the fingers begin to close in an appropriate configuration on the object”
(Silver, Jeeves, 1994: 216). These authors found that bimanual coordination “can be
maintained by using visual and proprioceptive feedback, as long as performance is
slow” (ibid 217). Performance breaks down at high speeds, however, and “Unlike
normals, the acallosal subjects do not, with practice, become independent of visual
information” (ibid). Like split-brain subjects, they exhibit alexithyr(iBrien,
1994). They appear to experience some kind of (not yet well-understood)
impairments at visual and visual memory tasks (Temple, lisley, 1994). (It ibleossi
that due to the absence of a corpus callosum that would allow the hemispheres to both
benefit from their developing separate specializations, the right henmespherell as
the left becomes specialized for verbal processing (see Sperry, Gazaadigogen,
1969), but I think that this hypothesis has waned in popularity (See Schmidt, 1994).)
Interhemispheric transfer of visuo-motor learning is significantly inedgLassonde,

1994).
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Nevertheless the claim that acallosal subjects have a single stream of
consciousness is not implausible. Would the correctness of this claim require
rejecting the isomorphism thesis—the thesis that the structure of mind (us in t
case, the structure of consciousness) is isomorphic to neuroanatomicatstinct
certain respects or to some degree? It might appear so, for acallosaksudyes
relative to “normal” subjects, dividedbrain; if both groups of subject nonetheless
have aunifiedconsciousness, then the structure of consciousness clearly can’t be
isomorphic to neuroanatomical structure. And assuming this point generalizes—
assuming that mental structure in general isn’t isomorphic to neural sérudhen
neuroanatomical facts abaiplit-brain subjects also cannot be used to help
determine how many minds or streams of consciousness they have. (Though Hurley
in fact questions the last move in this argument, as we will see below.)

It is too quick, however, to say that acallosal subjects have a divided brain in
the sense necessary to reject the isomorphism thesis. For on at least one
understanding, the isomorphism thesis essentially just says that the th&stof
consciousness is isomorphic to the neural structurestipgiortsthe structure of
consciousness. (Other understandings of the isomorphism thesis are possible—but
some of these theses are implausibly strong. The isomorphism thears as
defending it, is pretty modest: it just says that mental connectednessentality or
co-consciousness—requires physical connectedness, because that’s ntaat me
connectedness supervenes on. In fact, co-consciousness, for instance, consists in a
certain type of physical connectednas#hichtype of physical connectedness?

Whatever type sustains co-consciousness.
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While the isomorphism thesis, so understood, may not be tautological, it is not
particularly dramatic, and there is certainly a kind of circularity invivetesting it.

This kind of circularity is essentially just the bi-directional relationshtp/éen the
individuation and classification of psychological and neural entities. To sebexlzet
creature, C’s, consciousness is isomorphic to his neuranatomy, you have to find the
relevantportion of C’s neuroanatomy. (Suppose C has a single stream of
consciousness—and two, disconnected pineal glands. This couldn’t weigh against the
isomorphism thesis if the mechanism for co-consciousness in C had nothing to do
with C’s pineal glands.) Bwhichportion of his neuroanatomy is relevant to this
investigation is g@sychologicamatter. Thus the investigation into the structure of

C’s consciousness and the structure of C’s brain, for the purpose of testing the
isomorphism thesis (as it applies to consciousness), can only be undertaken together.
(This of course is just a general fact about investigating cognitive and neural
architecture.)

Since it is not clear what neural structures support consciousness and co-
consciousness—in any of us, to some extent, and in acallosal subjects, in particular—
the finding that acallosal subjects do have a single stream of consciousnéssot,
in and of itself, weigh against the isomorphism thesis. For while the two hemisphere
of an acallosal subject are (largely) divided at the cortical level, teayadivided
at a “lower” level?! It is only in the context of a commitment to the cortex’s
involvement in conscious experience and to the corpus callosum as a mechanism of

unifying consciousness that an acallosal subject’s brain would be expected to support

L In addition, they are cortically connected via &mterior commissure.
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two streams of consciousness in the first place. But how much do we know about the
functionalneuroanatomy of acallosal subjects?

There is at least a debate about how acallosal subjects’ great degree of
behavioral integration is achieved. Three positions in this debate are most prominent
The first is that some non-cortical structures of an acallosal subggchenmore
developed and/or may serve additional functions that they do not serve in a “normal”
(or a split-brain) subject. The second is that ipsilateral sensory and mdteagsat
may be more developed in acallosal than in “normal” (or in split-brain) subjects,
resulting in each hemisphere having increased sensory and motor powers, and
therefore each capable of perceiving and damoge,and of acting independently of
the other to a greater and more sophisticated degree, than is true in spsbjacts
and in “normal” subjects in particular. A third possibility is that an acallosagsubj
exploits certain kinds of behavioral strategies to compensate for the lack of a
callosum. (Though these strategies would have to be very subtle, since hcallosa
subjects still exhibit fewer disconnection effects than split-brains even in
experimental situations in which care is taken to prevent the use of such unifying
behavioral strategies.) (For some time a fourth prominent hypothesis was that
acallosal subjects’ hemispheres might enjoy a greater degree efdlilat
representation afognitivefunctions than in “normal” subjects do, but it instead
appears that acallosal subjects’ hemispheres are normally ladratizan individual
basis. See Schmidt, 1994.)

Based on our discussion up until this point, it should be clear that the first

hypothesis is of course compatible with the claims tisgiig-brain subject
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(particularly a newly operated one) has two streams of consciousness, that an
acallosal subject has one stream of consciousness, and with the isomorphsm thesi
Conscious unity would have a different neuroanatomical basis in an acallosal than in
a “normal” subject—but for both subjects, consciousness would be isomorphic to
brain. A similar point may hold for the second possibility, though drdgcending
and descending motor and sensory pathways constitute a means of unifying
consciousness. If they do not, however, this second hypothesis can support a
conscious singularity claim for acallosal subjects only upon rejection of the
isomorphism thesis—at least in one special case, to be discussed in the next section of
this chapter: the case of singularity-through-redundancy.

The possibility that behavioral integration in acallosal subjects is achieaed vi
behavioral means probably seems intuitively less compatible with the blairtinéy
have single streams of consciousness. Hurley, however, disagrees; she iiefaes be
thathowacallosal subjects’ behavioral integration is achieved is irrelevant to
determining the structure of their consciousness. Even if acallosal subjeetsidd
largely on what she calls “external” or “extended” means of behavioegration—
cross-cuing for example—those means could still serve to unify their cons@susne
Given the functional importance of conscious unity, she continues, it is plausible to
believe that we all develop in such a manner as to develop a unified consciousness,
whatever our neuroanatomy (at least within reason—no doubt she would bar
hydrocephaly, etc.). (Gazzaniga and LeDoux make a similar remark at onarpoint
the context of discussing some of the psychological, neural, and behavioral

mechanisms split-brain subjects ultimately develop to integrate thewibeh# is
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as if the brain demands integration, and in the absence of interhemispheric pathways,
less efficient ways of achieving mental unity are employed” (1978: 39).) Tdkesn

a conscious disunity claim plausible for at least a recently callosotomibapstis

since the means and mechanisms her consciousaésslied upon to become

unified are now altered.

Suppose a recently-operated commissurotomy patient uses a
partly external mechanism of integration. For example, if
access movements are prevented, a smile appears to signals
that ‘yes’ is the right answer to a question. This would

naturally be taken as evidence of disunity of consciousness and
an attempt to communicate information between two separate
centers of consciousness. The fact that the mechanism of
integration is partly external here appears to have implications
for the structure of consciousness. (Hurley, 2003: 78)

But if consciousnesalwaystends to develop in such a manner so as to
become unified, a disunity claim for acallosal subjects upon similar grounds has no
support. In fact such a claim never has any support, again no wiadtiave discover
about thaneansy which acallosal behavioral integration is achieved, even if it is
achieved by, say, cross-cuing or other external or extended means:

Suppose the acallosal has always depended in everyday life
primarily on extended rather than purely internal mechanisms
of integration. This involves subtle forms of cross-cuing and
access movements that are not properly described at the
personal level as rationally controlled, intentional actions.
Rather, they function smoothly and automatically at a
subpersonal level to integrate information. It was never the
case that the acallosal harbored separate centers of
consciousness and agency, somehow formed, structured, and
unified independently of the partly external mechanisms. It was
never the case that such prior separate units of consciousness
hit on the use of external paths as a way of communicating
between themselves. This person’s consciousness, including its
structure, emerged and developed with partly external
mechanisms in play. (Hurley, 2003: 78-79)
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And if we accept Hurley’s arguments, here, we reject the isomorphism thesis
and if we reject the isomorphism thesis, then perhaps the structpht-dfrain
subjects’ neuroanatomy cannot be appealed to in order to resolve how many minds or
streams of consciousnabgyhave, either.

Of course, the fact that this acallosal subject’s consciousness, including its
structure, emerged and developed with partly external mechanisms “in playtiatloe
entail that its structure emerged and developed as a single stream of coressous
This subject might well harbor separate (in the relevant sense) centers of
consciousness, perhaps formed and shaped by partly external mechanisms. These
mechanisms might even allow the two hemispheres to communicate quickly and with
great skill, while not sufficing to create a single subject of experigratean
simultaneously introspect the contents any two currently conscious expeffences

| don’t mean to say that development can be ignored when we try to do
psychology, e.g. to determine the structure of a subject’s consciousnessirBytsH
emphasis on the ways development shapes consciousness comes at the expense of de-
emphasizing the constraints the neural poses on conscious structure. Of course, this
de-emphasis is deliberate on her part: Hurley rejects mind-brain superecisieac
believes there are mental phenomena (in human subjects, for instance) that are not
neural. If the mind extends beyond the brain then of course “split-brain”

neuroanatomy will not necessarily signify anything about split-brain subjeetgal

2 \Whether the subject would develop two separatéecenfagencyis, | think, a harder question.

Given the links between agency and acting on tleeh@amd and acting and embodiment on the other, it
seems plausible that the hemispheres would develspch a fashion as to effectcooperate with

each other a great deal, even if neither hemisptwreeived of itself as cooperating with a second
mind.
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architectures. If cross-cuing, for example, or even features of the enemgrean be

a means of mental unification, then the split-brain experiment may well change the
mental architecture of split-brain subjects, though theiralarchitecture remains
identical in and outside of experimental conditions. In fact Hurley’s rejecti the
isomorphism thesis ultimately just reduces to a rejection of mind-brain
supervenience.

This debate about the extent of the mind is highly relevant to current concerns.
In fact a defense of mind-brain supervenience is thematically linked to oh&msy
fundamental claims and positions in this work. | put off a defense of mind-brain
supervenience until Chapter Six, however, and for the moment, | will simply assume
the truth of some kind of mind-brain supervenience claim.

With that claim in place, acallosal subjects present no reason to think that
split-brain subjects have single minds. Indeed, contra Hurley, acallogattsutould
have single minds, and split-brain subjects could have two minds, and the
isomorphism thesis could nonethelssB be correct: the different mental structures
(one mind vs. two minds) such subjects possessed could be isomorphic to the in fact
different neural structures each subject possessed. For the neuratanehaésplit-
brain subjects and “natural” split-brain subjects—subjects sibmgiywithout a
corpus callosum—are unlikely to actually be the same. Having developed in the
absence of a corpus callosum from the time of an acallosal subject’s birth, othe
neural structures—the anterior commissure, the intertectal commissaghave
developed properties, from the morphological to the functional, that these structures

lack in “normal” and in split-brain subjects. So the isomorphism thesis stands, and
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both supports and is supported by the fact that the partly neural and the purely
psychological criteria for individuating minds will both tend to yield the sameemns
to the “how many minds?” question.

The best model of split-brain subjects’ mental architecture is, | submit, the
mental duality model. That is, a split-brain subject has two minds, one more or less
associated with her left hemisphere and one with her right. While the two
hemispheres to some extent share a functional foundation, due to their mutual
connectedness to non-cortical structures, each hemisphere builds on top of and out of
this minimal foundation a rich and unique cognitive and experiential structure—one
that meets the criteria for mindhood independently of the rich and unique structure
associated with the other hemisphere.

This is a conclusion we could reach using either a purely psychological or a
partly neural set of criteria for individuating minds and mental tokens. Given ¢he rol
the corpus callosum plays in interhemispheric mental integration—a role exddence
by the results of the split-brain studies themselves—the absence of a cdgsusrca
in a split-brain subject has not just neuroscientific but psychological sigraéca
And the causal, physical independence of left and right hemisphere mentéikeactivi
has this same sort of significance. Within each hemisphere (and astooiate
cortical structures) of a split-brain subject there is a rich web ofcttirgeractions,
in the sense defined in Chapter Two, and yet between the two hemispheresonteracti
is predominantly “indirect.” In fact | will argue in Section Six of this gies that the
interhemispheric interaction afforded by non-cortical structures doegsnvett®

integratethe mental processing of the two hemispheres but ratlteotdinatetheir

101



processing to a degree, by producing in them some of the same perceptualdypes a
contents, and by receiving and coordinating their motor outputs.

That the two approaches to individuating minds should yield the same result
in the split-brain case, however, may seem puzzling, partly because philosophers of
mind and neuropsychologists have often tended to reach different answers to the
“how many minds?” question for split-brain subjects, and because the former group
has been more drawn to a purely psychological and the latter group to a partly neural
set of criteria. | do believe that there is one view about the relationship between
mental and neural tokens—one that neuropsychologists are less likely to adopt than
philosophers—which may partly be responsible for this between-group difference.
According to this view, which | call the “singularity-through-redundanmysition,
there is at least one exceptional instance in which the isomorphismishésis
correct. Since this view both draws upon some important functionalist principles, and
yet nonetheless should be rejected, it is worth considering it in some deltalit, s
Section Four.

First, however, | want to say something about the rokeebviorin
psychological theorizing and explanation. Those who have rejected the mentsl duali
model for split-brain subjects have done so on the basis of the integrated nature of a
split-brain subject’s day-to-day behavior. So what daesthat subject’s behavior—
inside and outside of experimental conditions—play in supporting a model of her
mind—or minds? | argue that the role is somewhat more complex than critics of the

mental duality model have sometimes suggested.
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3 Behavior and Psychological Explanation

This section deals with the first major objection to a “two minds” conclusiorpfior s
brain subjects: the argument from unified behavior. Very simply the objectios state
if split-brain subjects had two minds then they would behave in a disunified manner
even outside of experimental conditions. Since they instead behave in a generall
integrated fashion, they must have a single mind.

One of the important features of the debate about how many minds split-brain
subjects have concerns differing views on the relationship between behavior and
psychological explanations of that behavior. In advancing a “one mind” conclusion
for split-brain subjects, several philosophers have operated under an overlgt&impl
conception of this relationship.

Those who advocate a “one mind” position for split-brain subjects rest their
case primarily on the behavior of split-brain subjects outside of experimental
situations. Outside of experimental situations, “one mind” advocates argixrajpli
subjects act basically like non-split-brain subjeltts true thainsideexperimental
situations, split-brains exhibit some unusual behaviors that non-split-brain subjects do
not exhibit even in the same situations; perhaps this behavior should be explained by
positing temporary conscious disunity. But since the vast majority of theheyect
like us, it is surelyextravaganto insist that nonetheless they always have two minds
or two streams of consciousness or that they are always two persons.

Quite obviously, the claim that split-brain subjects usually act like “normal”
subjects only strongly supports a mental singularity claim if normals heevenind.

What is the argument for this claim? There is Nagel's argument that Bencericept
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of mental unity is based on us, then if it doesn’t apply to us, the whole concept ought
to be scrapped. But although the concept may have its origins in application to
“normal” subjects, why couldn’t it turn out that we all have two minds—and why
would the concept suddenly lose value? Isn't it valuable to know what “normal”
human subjects have two of? What hemispherectomized people have one of?

This is perhaps more easily seen if we think about a stream of consciousness.
The very term, “stream of consciousness,” reflects its origippémomenology
consciousneseelslike a stream in certain respects, and we assume we have just one,
because iteels as ifve only have one. Of course (as both Marks (1981) and Tye
(2003) have noticed, by the way), it is arguably impossible for a subject to feel as if
she has more than one stream of consciousness, regardless of how many streams of
consciousness she in fact has. For by hypothesis any feeling can only occur “in” one
stream of consciousness or another and not somehow “outside” of either stream and
therefore capable of surveying both. Meanwhile, most philosophers speak
interchangeably of having a single stream of consciousness and havingdé unifie
consciousness. Now, psychology does presumably owe us an account of the
phenomenologgf consciousness. So suppose a neuropsychologists ultimately
discover what accounts for the phenomenology of consciousness, and the
phenomenology associated with a stream of consciousness, and suppose they even
discover the neurddasisof the feeling of conscious unity—and then determine that
there arédwo such bases in all of us. Do the concepts “conscious unity” or “stream of
consciousness” lose all value, simply because they were first rooted ienserc

having a unified consciousness, or a single stream of consciousness—and now a
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scientific theory of consciousness says that our consciousness is dual? &hoburs
Such a theory would of course need to expldiywe only feel as if we have a single
stream of consciousness even though we have two such streams (and this seems
comparatively easy, compared to the extraordinary difficulty of explainirygweh
have any kind of conscious phenomenology at all), but we might still very warth
those concepts. For one thing, we would want them because we would want a
psychological theory to tell ushyit feelslike we have onlynestream of
consciousness!

Marks and Tye don’t seem to be maksunceptuabrgument against mental
and conscious duality in split-brain subjects, however. Marks and Tye seem to believe
that non-split-brain, “normal” subjects have single minds and single streams of
consciousness becaubeyact in such anifiedfashion. They then conclude that
because split-brain subjects act like these “normal” subjects, this provides very
compelling evidence that they, too, have single minds and single streams of
CoNnsciousness.

One problem with this argument is that split-brain subjects don’t usually act
exactly like “normal” subjects, even in their day-to-day behavior. Theimfiotr
behavior is different; they show some memory deficits; they rarely cegudasure,
and so forth. Now, it will probably be claimed thia¢sesorts of behavioral
differences between split-brain and non-split-brain subjects are arglaythe “how
many minds?” and conscious unity debates, because, interesting though theyy may b
they have nothing to do witlow many minder streams of consciousness anyone

has. The behavior that's relevant to timaty/disunity(or singularity/duality) debates
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isn’t justanyold behavior butinified or disunifiedbehavior. The argument from
split-brain subjectshormalbehavior then quickly collapses into the argument from
split-brain subject’sntegratedbehavior.

The first problem with the argument from integrated behavior—when used to
support a “one mind” (or “one stream”) conclusion in split-brain or in non-split-brain
subjects—is that it begs the question, since it is unclear how to defirfied”
behavior except in terms of what (we feel) a single person with a single nund a
single stream of consciousness would do. But if unified behavioy definitionthe
kind of behavior exhibited by a single person with one mind and one stream of
consciousness, then a subject’s “unified behavior” can’'t simultaneously besused a
evidenceahat she is a single person with a single mind and a single stream of
CoNnsciousness.

The inability to everdefine“unified behavior” apart from some notion of
“having a single mind” is clearly a serious problem, and yet we can try itcasale,
as much as possible. Let us say that behaviorghaunified is of the type that two
people might engage in when they were in some degree of conflict with each other,
and that behavior that isn't like this is unifiédThus split-brain subjects normally
exhibit unified behavior insofar as they do not usually slap one hand with the other, or
slap their own faces to force themselves to get up after over-sleeping, atlyiole

shake and come to the aid of a loved one simultaneously, or struggle to button and

% This does not, of course, offer a definition ohified behavior” that is independent of the notain
mental unity, because two people aren’t in conflith each other in the relevant sense unless their
intentions are in conflict with each other: two pknjust pushed into each other by third parties in
other words aren’t conflicting with each other lire relevant (i.epsychologicalsense. At this point
though | am just trying to describe the type ofdabr one mind advocates like Marks and Tye to
have in mind when they call such behavior unifiedlisunified.
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unbutton their shirts or pull their pants up and down at the same time. Note that | said
“usually”: these are in fact all things that split-brain subjects have beervetite
do, outsideof experimental situatiorfs.

Ultimately, all that “one mind” advocates such as Marks and Tye caw reall
mean when they use the unified behavior of split-brain subjects as evidence for their
being single persons is that their daily behavior seems no less the product & a sing
mind than does the behavior of a “normal” subject, and therefore thadi#ilgir
behavior alonggives us no reason to think that they have more minds than do
“normal” subjects.

But given the constraints posed by the hemisphere’s sbkarbddimenta
high degree of behavioral integration is more or less to be expected, regafdless
how many minds those hemispheres are associated with. Given the role tleefpmak
“unified” and “disunified” behavior in individuating minds, it is not surprising that
Marks and Tye are able to find subjects with dissociative identity disorde) (DID
more compelling candidates for multiple mindhood than they do split-brain subjects.
For the many “personalities” (or “alters”) of a subject with DID eyafly take turns
exerting control over the subject’'s behavior. Across time, it is easy to behdve a
you are at war with yourself: | go on a two thousand dollar shopping spree; | cut up
my credit cards that night, and return the clothes the next morning; that afternoon
finds me yelling at a Visa representative over the phone that my cabeéémastolen
and | need a new om@mediately It is not so easy to act at war with yoursiédirally
within a moment, however. What must split-brain subjdot@xactly, in order for

the “one mind” advocate to find compelling evidence of mental duality? Slit their

#Bogen, 1987; Schiffer 1998; Dimond, 1980; Gazzanl§d0; Bogen, 1987; LeDoux 2002.
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wrists and call 911 simultaneousfyThe subjects can’physically take a nap and a
quick swim in the ocean simultaneously no matter heemtally“disunified” they

are. Physical embodiment sets out a huge number of constraints on the degree of
behavioral disunity that single creaturecan exhibit, when “behavioral disunity” is
defined as the sort of behavior whiwto creaturesn conflict would exhibit.

Nonetheless, let us grant that theely behavior alon@f split-brain subjects
gives us no reason to think that they have more minds than do “normals.” Let us even
accept that the unified behavior of split-brains outside of experimental situations
provides compelling evidence that they have single minds. Is there any evidatc
could nonetheless weigh in favor of the opposite conclusion?

The argument from the unified behavior of split-brains subjects still faces
several difficulties. Most obviously there is the fact that split-brain st&hjec
sometimes do not engage in it. “One mind” advocates like Tye of course
acknowledge that split-brain subjects act disunified during experimentdimitia
But, Tye seems to say, split-brain subjects spend more time outside of exparime
situations than they do inside, and therefore “act unified” more frequently than they
“act disunified,” and therefore musgally have a single mind. So, for example,
regarding the claim of conscious disunity or duality in split-brain subjegtslaim

we won't examine further until later chapters but that “two mind” advocates and

% Actually | imagine that there ar@drmal” subjects (people who have a corpus callosum) wkie ha
done these thingsearly simultaneously—who have swallowed a bottle ofsgalhd a minute later

called an ambulance in a panic. This should ctdl guestion the extent to which “one mind”
advocates rely not only on the “unified behavioi’split-brain subjects but also on the “unified
behavior” ofnon-split-brainsubjectdn order to advance their positions. While swallogva bottle of
pills and then calling an ambulance—or swallowirgadon of ice-cream and then a bottle of ipecac—
are behaviors of the mentally ill, they are alsst pxtreme instances of the kind of disunified véra
that non-mentally ill people exhibit frequently.dpée break promises to themselves routinely; they
begin plotting ways to get out of plans that wéwitidea in the first place; they wince, intergall

even as they say something in anger, etc.
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neuropsychologists also generally accept, and that “one mind” advocateslgeneral
reject—Tye has written:
The major difficulty faced by. . . . [this] hypothesis, which is. .
. popular. . . . among neuropsychologists, is that, except under
the specified experimental controls, there is nothing unusual
about the behavior of split-brain subjects. Their behavior is
generally just as integrated as yours or mine. What leads to the
supposition that split-brain patients havéisunified
consciousness [and two minds] is their failure to behave in an
integrated, coherent way in certain, special experimental
situations. But if behavior is the evidence on which the
hypothesis of disunity rests, then the fact that split-brain
patients behave in an integrated way at other times supports the
hypothesis that their consciousness is generally unified
(Tye, 2003: 126; original emphasis)

. ... and that they have one mind.

But this misrepresents the empirical and explanatory basis of the duality
claim. Though it was split-brain subjects’ failure to act in an integratédbfasvhich
first leadto the hypothesis of conscious and mental dif8litgat behavior is not the
sole evidencsupporting it, as it would be for subjects who behaved like split-brain
subjects do inside experimental situations but who were in all other ways idemtical
“normal” subjects. We of coursid have more evidence than that in favor of the
duality claim for actual split-brains. We have neuroanatomical evidence, plus the
general realist view that phenomena don’t change the moment we stop dttrerg a

intently. We know that during experiments split-brain subjects behave as ifabhey h

two streams of consciousness, and we accept that tiesasise of thembnormal

% Though even this is in one sense inaccurate: ytmo&be giving Sperry and Myers all the credit
they’re due for the careful design of the origisglit-brain experiments. Those experiments were
designed to test an pre-existigpposition or hypothesis: i.e. that the corpukbsam was a
mechanism subserving conscious unity, and thatlsg@in subjects may always have two streams of
consciousness even when their behavior is relstivetmal.

109



neural anatomy. This claim—that the behavior observed during the split-brain
experiment is a result of “split-brain” neuroanatomy—is used to understand and to
explain the split-brain phenomenon, and is itself given some empirical support by the
split-brain studies, studies that seemed to show that dividing the brain divides the
mind.

This anatomy, meanwhile, is not a prodofcexperimental design: it is the
permanent embodiment of their mental lives. Rey (1975) made this point long ago in
the context of arguing that the split-brain cases are “disturbing” becaussetiteed
to show that “it is just these hemispheres that. . . if they are detached from one
another, seem to be each sufficiently complex and sufficiently autonomous to be
regarded as separate persons. At least they seem so for the duration of the
experimentsBut these experiments in no way disturb the underlying structures: they
simply lay them barg1975: 7, emphasis mine).

Of course, the claims of mental and conscious duality are supported by
neuroanatomical facts about split-brain subjects only given some kind of mind-bra
supervenience claim. If we accept externalism aboute¢hilesof cognition and
consicousness, then the split-brain experiment may very well alter subjecttll
architectures. | won’'t defend mind-brain supervenience until Chapteff Sig; i
assume mind-brain supervenience for now, however, it is again unclear how merely
sealing a nostril could divide a consciousness, much less create a second mind. Thus
while split-brain subjectdehaviorof course changes inside and outside
experimental situations, surely this is not because their mactatecturechanges.

It must instead be because Haamearchitecture can exploit different strategies and

110



act upon different features of the world in the two types of circumstance. Thus “tw
minds” advocates point to many sources available to integrate split-braintsubjec
behavior besides’co-mentality” (the relation two mental states bear when they

belong to the same mind, or the relationship two mental systems bear when they
jointly constitute or constitute in part a single mind). Their primary foassdeen on

the perceptual redundancy afforded by most environments and by much of the body:
since both hemispheres are always in the same place at the same time st ginc
have all the same sensory modalities, and have access to representationsasf many
the same parts of the body and world, they will see, hear, smell, feel, etg.ohtla@
same things.

The reason that mental duality advocates have placed most of their emphasis
on the role of perceptual redundancy, when explaining split-brain subjects-day-t
day behavior, is probably that perceptual redundancy is precisely what tHaaipli
experiment is designed to reduce. But cross-cuing is another feature often used to
explain the integrated nature of split-brain subjects’ behavior outside ofreepéal
situations, and for the same reason. Less usually referred to but (it seemsto me
leastas important are the behavioral constraints no doubt posed by shared
embodiment. Beyond the simple (but vitally important) fact that the two hemispheres
cannotbetwo places at the same time, non-cortical structures would play a role in
ensuring a degree of behavioral integration, even when the two hemispheres issue
very different motor commands simultaneously. (Thus subjects might succeed in
engaging in mutually conflicting actions with their two hands at once, but | have

never heard of a subject attempting to jump and bend down at the same time—the
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two actions would require physically incompatible postural sets, not just oriaty
different actions.) Indeed, the constraints posed by shared embodiment go ajjong wa
towards explaining why a split-brain subject’s behavior is fairly unifiech euthin
experimental situations. Given these two sources of behavioral integration—
perceptual redundancy and, especially, shared embodiment—it will be hard for split-
brain subjects to constantly “act as if they are two people.” Meanwhile, shared
embodiment is extra-mental, and perceptual redundancy, while mental, doesn’t
requireinteractionbetween the hemispheres or integration of their mental

processe$’

My point about the role of behavioral evidence in theorizing about the
structure of mental architecture isn’t, of course, that there is no such roleidaha
evidence plays just as crucial a role for the advocate of mental dualitycesifor
the advocate of mental singularity. But it doesn’t play this role in nearly so
straightforwarda fashion as Tye implies in the passage quoted above, for several
reasons.

First, “one mind” or mental singularity advocates like Marks and Tye suggest
that similar or identical behavior should be explained on the basis of (or should be
taken as very compelling evidence of) similar or identical mental causeS€eEnmSs
to assume that we can individuate behaviors on the basis of their physicakfeature

alone, and only then begin asking questions about their mental causes. In actual fact

" In other words, while there are admittedigntalcauses of integrated behavior in the split-brain
subject, not all of these support a “one mind” dosion. As Gazzaniga (1985) has emphasized, for
instance, certain features of human psychology—sisdhe desire tseeone’s behavior as coherent
and rational and voluntarily generated—must alsgy pl role in unifying behavior. Yet these features
do not depend on any direct interactitvesweerthe hemispheres. A similar point applies to cross-
cuing behaviors.
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we individuate behaviongartly in terms otheir mental causes all the time. Telling
someone that you have no idea how their car got that huge dent in it is, for the
purposes not just of moral but of psychological theorizing, a different behavior
depending on whether or not you actualknow the origin of the dent. There is, in
general, a bi-directional relationship between individuating and clagsgibghaviors
and locating their mental causes. Part of what this means is that theenigely
theory-neutral way of individuating or classifying behaviors. One cannotytotall
independently of a set of assumptions about the mental causes of behavior,
individuate all behaviors of X-type (on the basis of a subset of their purelycahysi
features for example), and then use thaadencehat they all have the same mental
cause. It was the belief or intuition that they all have the same mental lcatsas
used to identify those behaviors as all being of X-type to begin with. (Or, rather, |
suppose that ommuld classify behaviors on the basis of their purely physical
features—but such a classificatory schema, which wouldn’t distinguish between
falling and lying down, would be of no use in psychological theorizing.)

Second, note that the behavior the advocate of the mental singularity model
takes as most relevant to the “how many minds?” (or the conscious unity) debate is
grossly characterized, everyday behavior. More finely observed and chaeat;tthe

behavior of split-brain subjects is less norffalvhich way should we characterize

2 For instance, they have a moderate memory detfie; show a slight tendency to confabulate; and,
while perfectly friendly (indeed Zaidel, Zaidel,chBogen (1999) refer to their “inappropriate or
exaggerated politeness”), they have an impoverighdidy to describe their own emotional
experiences (ibid). (Might this be because of thieeless right hemisphere’s role in generating
emotional experience?) They avoid reading at angtke (Trevarthen (1978), speculates that this may
be because reading requires rapid and coordinaiéches between right- and left-looking—and split-
brain subjects, in contrast to “normal” subjectspaently look left and right with different

latencies.) And they exhibit obvious impairmentgrg to learn new tasks involving bimanual
coordination (Preilowski, 1990).
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their behavior, then, grossly or finely? This choice matters. If we classifgvior
grossly, a split-brain subject behaves like a “normal” subject, strengthin@case
that he has a “normal” subject’s mental life. If we classify behdwely, or if we
direct our gaze upon a much larger (i.e. temporally-extended) pattern of behavior
split-brain subject behaves less like a “normal” subject, strengthenicgdkehat he
does not have a “normal” subject’s mental life.

Note that these early (often implicit) choices about how to classify bebkavior
also influence our sense of which causes are mental and which merely neural. If we
characterize behavior grossly, we may classify and individuate noenisés grossly
also, and be content to let the details lie at the level of neural processing.plE&-g., s
brain and “normal” subjects have the same mental architecture; any bahavior
differences between them result from differences in their neuralecthieé. We will
see a version of this strategy below.) If we characterize behaviorinely, fve may
only be happy with a very detailed mental explanation, and then the detailed
difference between a split-brain and a “normal” subject may suddenly look
psychologically relevant after all.

For instance, imagine our split-brain subject, S, in his home, sitting in an
armchair, reading. Suddenly he gets up and walks into the kitchen, and proceeds to
make a sandwich (using both hands). What is the (psychological) explanation for this
behavior? We might intuitively identify “interrupting his reading to make a
sandwich” as the behavior to be explained, and explain it by referring to S’s hunger or
his belief that it's lunchtime or that now would be a good time to take a break from

reading, his belief that sandwiches are appropriate lunch food and quick to make, etc.
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Conveniently, this explanation can be offered without knowing anything about S
other than what we’ve just observed, and as a first shot at a psychological
explanation, this one seems fair. So far, no need to mention hemispheres, or even
hands.

But if we analyzed S’s behavior into smaller components, we might discover
that his right handed behavior is controlled only by his left hemisphere and vice
versa, or that a single hemisphere was controlling both hands. It might turn out that
S’sright hemisphere was solely responsible for initiating S’s standing (out of
impatience with reading and a desire to go turn on the television instead) but that his
left hemisphere was solely responsible for initiating walking to the kitchen, when it
interpreted S’s standing as being caused not by a desire to watch televisien (S ha
recently vowed to cut back on television) but by a desire for fdn€he left
hemisphere belief that getting out of the chair was motivated by a dedued¢h and
its beliefs about sandwiches etc. would then be largely but not entirely respémsible
the entire behavior, for distinct right hemisphere events—some of which look
mental—initiated the whole sequence.

| don’t claim that split-brain subjects’ behaviors are often caused in thislway;
don’t think we know these sorts of details yet. My point is more general. Casual
observation may not reveal whether a split-brain and a “normal” subject are
exhibiting the same behavior in thidevantsense, where relevance is (as circular as

this may sound) in part a matterwathat, psychologically, caused the behavind

Y Gazzaniga has in fact for a long time (at leastesi@azzaniga and LeDoux, 1978) suggested that
what he now calls the “left hemisphere interpre{sge for instance Gazzaniga, 2000) is responsible,
in all of us, for in effect continually asking tqeestion, “Why am | dointhis?” and then constructing
answer—one that may or may not describeaitteal mental causes of behavior.
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casual or even careful observatelonecertainlywon’t answer the extremely
difficult theoretical question of which causes of behavior are mental and which not.

Probably there is no single best way to characterize anybody’s behavior,
grossly or finely, at all times. Often grossly characterized behaagrb@ just what
we're after. And grossly characterized, split-brain subjects’ evgrydhavior does in
fact seem “unified”; it is certainly adaptive. But grossly charaoterbehavior often
isn't a great help in letting us locate the precise causes of that behavior.ywetma
always beanterestedn knowing the very detailed causes of behavior whenwe
are, we may want to individuate characterize the behavioral explanandum more
finely.

Gross behavior often isn't a great help in letting us locate precise mental
causes especially when everything is working well. The behavior of a
psychologically, intellectually, neurologically normal human adult, for exanean
even make the notion of a “general purpose learner” or an “indivisible mental
substance” look intuitively plausible. It is the blindsighted patients, the ssibyébt
autism and agnosia, the child struggling to learn irregular verbs, or Damasi95 (
ventromedial prefrontal cortices-damaged patients (who do so well on standardized
tests of intelligence and moral reasoning and yet fare so poorly in the géfag of
who make it a little easier to discern the architectuadldfumans’ minds. Split-brain
experimentsre specifically designed to identify theecisecausalmentalbasisof
split-brain subjects’ behaviors; the behaviors that emerge during thosenesisti

then, may be the best guide to determining the true structure of their mexgtal |
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Tye seems to suggest, however, that split-brain’s disunified behavior at some
moments (whether in or outside of experimental situations) isn’t revevantto
determining how many streams of consciousness they have at other moments, when
their behavior is unified. Behavior that occursairt other words, is irrelevant to
determining the mental cause of a behavior occurring earligoatdter at4. This
cannot be correct. We do want mental explanations that account for local, immediate
behavior, but these explanations should be consistent with more global patterns of
observed behavior. If the “how many minds?” question is a question about mental
architecture, and minds, rather than being neelectionsof mental states, are
defined architecturally, then we would expect basahitectureto remain largely
stableover significant periods of time. What is much more fluid is the set of mental
states (especially their contents) someone is subject to at any mommeat) wasily
imagine these changing (theyetterchange!) in and outside of experimental
situations. The “psychological frameworks” Tye (2003) apparently identifigs wi
minds lack the stability we would probably want minds to have, since he defines
these frameworks only in terms of coherent sets of mental states. Mental
architectures, however, do have this stability.

Finally, the behavior of split-brain subjects also isn’tahé relevant
evidence for determining how many minds or streams of consciousness they have.
There are at least some obvious, non-controversial limits to the sigo#icd unified
behavior in developing an adequate model of a subject’s mental architectureeimag
two people yoked front-to-back to each other, with some kind of structure encasing

their limbs such that two right arms can only move in unison, two left arms can only
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move in unison, etc., producing unified behavior. Or imagine that the set-up is even
more sophisticated than this; their brains are in fact wired up to the encasing
structures, which moves their limbs in unison for them, and whenever conflicting
motor plans reach the control unit for the structure, the strongest motor impulses w
(Or perhaps the control unit just gates one person’s motor plans for one hour, than the
other person’s motor plans for the next hour, and so forth.) Or for that matter suppose
when you looked inside the skull of a subject whose behavior was perfectly unified
you saw to your shock that there were actually two tiny little guys ibrais—with

arms and legs and language and everything—controlling his behavior!

Such examples are fantastical, but they show, again, that there are non-
controversial limits to the significance of even the most integrated belavior
theorizing about mental structure and in individuating minds. Psychological theories
should of course be empirically adequate with respect to behavior. But, asakasent
this criterion for theoretical adequacy is, it is still minimal. Psyaliokd theories
should also cohere with what we see at the level of neural implementation.

No realist functionlist, of course, would disagree with this claim. But one
might still argue that becausee haveneural architecture to refer to in the split-brain
case to explain occasional instances of experimentally-induced dissooiati
disunified behavior, this obviates the need to refer to any kind of unmsundl
architecture to explain that same behavior. Thus one might interject, “Svittyne
just explain the lack of direct interaction between, say, one of S’s conscidus (rig
hemisphere) experiences and another of S’s conscious (left hemisphersnegser

in purely neuralterms—by referring to S’s callosotomy—and leave it at that? The
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explanation for occasional instances of clearly disunified behavior in S, isaldfte
very easy to explain in broad strokes, simply by referring to S’s unonsuedl
architecture. After having offered this explanation, why take the extraivageond
step of attributing to S two minds?”

Tye appears to appeal to this sort of explanation at one point in the context of
arguing that split-brain subjects aren’t two persons. Of a case in whiclotte w
“pen” has been projected to the right hemisphere of a split-brain subjecttés& wri
“The fact that the split-brain patient doesn’t say ‘pen’, when asked what he saw
doesn’t show that he doesn’t believe that he saw ‘pen’. He does believe that. It's just
[that], given the commissurotomy, he can’t verbally express that belied3(201.6).

Thus there is ghysicalexplanation for why the subject does not say that he just saw
a pen. No further psychological explanation is necessary. And because there is such
an obvious physical explanation for what might otherwise be puzzling behavior, we
need not postulate the existence of multiple minds—merely an unusual neural
architecture.

It is of course true as a general rule that apparently inconsistelmtitatins of
mental properties may be easily reconciled when we learn more aboutitak ne
architecture underlying them. For example, we can say that a stroke with
visual agnosia consciously sees a fork, knows what a fork is, and yet cannot verbally
identify it as a fork. We can say all this about the stroke victim knowing that the
stroke has compromised some high-level visual areas of her brain, depriving her,
perhaps, of the visual template for “fork,” and therefore making her incapable of

seeinga forkasa fork, though she can verbally identify a fork by touch. Note,
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however, that we can say all this about the stroke victim not just because she has an
“unusual” neural architecture, but because of what we know about that architecture.
Thus in the case of a stroke victim who can verbally identify a fork as a fork afte
touching it, but not after looking at it, there is of course no need to postulate multiple
subjects of experience, for instance—a feeling subject who knows what a &owk is
a seeing one who doesn't.

But commissurotomy is a particular, not a general, case, with at least one
strikingly different feature from (most) other unusual neural architectivhile
many cases of unusual neural architecture may involve some compraissd
between mental systems, and while the split-brain case does of course inglie thi
the split-brain case each of the mental systems in question—that asbodihatine
left hemisphere and that associated with the right—is capable of supportind a mi
“comfortably characterizable as human” (Marks 1981: 47, fn. 18). Both hemispheres
can sustain (I am assuming along with Tye) conscious experiences—exetence
which the other hemisphere is not subject. Either hemisphere can guide intellige
behavior, apparently without the help (indeed, sometimes despite the hindrance) of
the other. There is even evidence that, in split-brain subjects, the hemispheres
separately sustain autobiographical memories and different emotignahses to
these memories (Schiffer et al., 1998). Evidence not only from split-brain studies but
from those rare cases of left or right hemispherectomy following (basiocakmal

development lends further support to the conclusion that each hemisphidesas a
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candidatefor constituting a unique mind (Tye himself apparently acknowledges
this in a slightly different context; see p. 150).

In the split-brain case, in other words, the very neural architecture, i@&feren
to which might be claimed to make unnecessary the positing of multiple minds, is in
fact one of the strongest pieces of evidendavor of there beingnultiple minds to
begin with. For if the psychological entities we’re discussing don’t reduce ie som
sense to these neural systems, then either | am wrong to assume thateninds a
(constituted by) brains, or else the discussion we’re having isn’t one of icjaHi
opposed to folk, psychology to begin with.

| will continue to take the integrated nature of split-brain behavior as evidence
againstthe mental duality model. As | have argued in this section, however, it is

defeasible evidence.

4 Perfect Parallelism: Does Redundancy Matter?

| have argued that purely psychological and partly neural criteria for indiinduat

minds will, all other things being equal, tend to yield the same answer to the “how
many minds?” question. It might be said, however, that we can conceive of a
particular kind of case that shows that the purely psychological and the pardy ne
criteria will notyield the same answer to that question. In fact it might be said that the
split-brain casés that case. And it might further be argued that in this special kind of
case, the purely psychological approach to individuating minds yields the better

answer, from the functionalist perspective.

30 5ee Boatman et al., 1999; Burklund and Smith, 1G#t, 1973; Smith, 1966, 19609.
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In this section | examine what | call the “singularity-through-redonga
(STR) position: the claim that multiple neural events of the same psycholypea
and carrying the same content can be identified with a single mental tokeri, eve
these neural events operate causally independently of each other. | will &ppisac
claim largely via the writings of Marks (1980) and Tye (2003), since they have
developed and defended this claim most explicitly. But the claim enjoys broader
appeal; Dennett, for example, gestures towards a similar position (1991), and even
Sperry seemed to feel its pull at times (see his 1975 for example). One tjosl of
section is to help motivate a “two minds” conclusion for split-brain subjects. Arlarg
goal, however, is to defend a partly neural set of criteria for individuating mental
tokens. The underlying concern of this entire chapter is whether the causal
relationships that multiple neural events bear, or fail to bear, to each otheraiconstr
the mental events with which we can identify them. | submit that they do.

The STR position has been defended most explicitly as a position on the
structure of “split-braintonsciousnessather than “split-brain” cognition or
mentality generally. Because | wish to address particular argumeadesimexisting
developments of this position, | will accordingly be talking about consciousness in
this part of the chapter, even though a general discussion of the structure -of “split
brain” consciousness will need to be postponed until a later chapter. An examination
of thetheoreticalreasons why singularity-through-redundancy fails as a
characterization of split-brain subject®insciousnessiowever, is instructive in the

context of determining how mamyindssplit-brain subjects have also, and the
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conclusions drawn from this examination have some wider applicability to

discussions of individuating mental tokens generally.

4.1 STR: Meaning, Motivation, and Empirical Adequacy
Marks and Tye say that “normal” subjects behave in a unified fashion, and that we
believe that this is partly due to these subjects each having a single gtream
consciousness or a unified consciousness. In their daily lives, meanwhile, the gross
behavior of split-brain subjects usually resembles that of these “normadictaibj
Marks asks, “If we account for our integrated behavior, at least in part, by agsumi
unity of consciousness and can do the same for split-brain patients, why not do so?”
(Marks 1981: 22)

Marks and Tye accept that there are occasional times during the split-brai
experiment at which split-brain subjects have two streams of consciousness.
Notwithstanding such moments they believe that a split-brain subject’'s@asrsess
is normally singular or unified. They therefore face the challenge of showingheow t
split-brain experimental paradigm could alter the structure of a spiit-buaject’s
consciousness, especially since it does not alter that of the “normal” subject.
(“Normal” subjects do not exhibit the conscious dissociation under conditions of
perceptual lateralization that split-brain subjects appear to.) The solutfon bot
philosophers take is to say that conscious unity—which they equate to having a single
stream of consciousness—can supervene on certain properties of coosotenss
When present, the corpus callosum ensures conscious unity even under conditions of
lateralized perception, by allowing some kind of interhemisploernecmunicatiorof

contents. But even without a corpus callosum, the two hemispheres of a split-brain

123



subject will normally be subject to the same (or to highly similar) conscntents,
Marks and Tye (and many others) believe, because they will be receiviragrtae s
(or highly similar) information from the environment and the body. The singularity-
through-redundancy claim asserts that what Marks calls the “independecatapli
of information” suffices for a unified consciousness. Multiple neural events of the
same mental type (e.g. conscious experience), and bearing the same cantent
together constitute a single mental token, even if there is no causal interaction
between them.

One distinction that I will draw again in Chapter Four, on the structure of
split-brain consciousness, but which is important to make here as well, is that
between having anifiedthing or things, and havingsanglething, unified or
disunified. In our daily language we generally treat “unified consciousness” and
“single stream of consciousness” as near-synonyms—as mere diffetsrafpar
speech. Yet some of those who have argued that split-brain subjects have two minds
and two streams of consciousness prefer not to speak of mental or codstioity
so much asluality** They believe that, particularly since the hemispheres may be
often or even always associated with similar psychological statesjdsstamd
dispositions, it might be misleading to describe the hemispheres as mentally
consciously disunified, for the term “disunity” connotes conflict and discord.

Ascribing adual consciousness has fewer of these potentially misleading
implications, and so, too, | submit, should ascriptions of multiple streams of
consciousness. Since | am concerned with individuating mental tokens, and not with

providing a qualitative analysis of their character, | prefer to speakstmous

¥1Bogen (1990) seemed to prefer this formulationgefaample.
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singularity and duality, of having one stream of consciousness and having two
streams of consciousness, rather than speaking of unity and disunity.

Defenders of the singularity-through-redundancy characterization of split
brain subjects’ consciousness are also interested in individuating streams of
consciousness (though Tye especially is interested in providing some aagliisis
phenomenal character as well). So they do not merely believe that the two
“disconnected” hemispheres are largely unified in some sense or other. They clai
something stronger. Defenders of the STR position, like Marks and Tye, equate
having a single stream of consciousness with having a unified consciousness, and
having two streams of consciousness with having a disunified consciotfsibsy.
therefore claim that to the extent that the two hemispheres are assodiatdu:w
same conscious contents, they are associated with the same conscioudttiekins
claim that | reject.

Now one objection to the singularity-through-redundancy characterization of
split-brain consciousness is empirical: the two hemispheres are almastlgent
subject to identical, or even to highly similar, conscious contents outside of
experimental situations. They are no doubt subjectdre similarcontents outside of

experimental situations than they are inside of them, and this no doubt offers at least a

%2 Tye rejects attributing to split-brain subjectwétseparate streams of consciousness that remain tw
from the time of the commissurotomy” in favor of/sgy that such subjects “are single persons whose
phenomenal consciousness is briefly split into tider certain special experimental conditions, but
whose consciousness at other times is unified” 32026, citing Marks 1980 as well). Likewise, as a
“rough necessary condition for two simultaneoussc@us experiences belonging to the same stream
of consciousness”, Marks offers, “el and e2 betontpe same unified consciousness only if they are
known, by introspection, to be simultaneous” (1988: emphasis added), thus tying possession of a
single stream of consciousness to possession mifiadiconsciousness. Both philosophers meanwhile
also accept what is of course widely acceptedthia.a stream of consciousness is composed afitoke
experiences (or in Tye's case, a single token éxpee—this is one of the main positions argued for
in Tye, 2003).
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partial explanation for the fact that split-brain subjects behave differarithg two

types of circumstanc&.Nonetheless, since the hemispheres have different patterns of
perceptual access to the world, and since they also have different procgdssg s

and capacities, and appear to experience emotions somewhat differently, arel to ha
access to a somewhat different store of long-term memories—not to mentiantthe f
that one hemisphere can presumably generate a fairly normal streararafieach

and one hemisphere probably can’t—it would be a stretch to imagine that the
hemispheres are associated with highly similar, much less identical,camsci

contents.

This empirical objection, however, is irrelevant to determining a general
method of individuating minds and other mental tokens, and | therefore set it aside in
most of what follows. For most of this section | will assume that the two hemgspher
of a split-brain patient are subjecthighly similarconscious contents; eventually |
will consider what we should say of a subject who possessed two hemispheres that
independently generated neural events bearing truly indistinguishablejogycal

properties at every moment.

% The split-brain experiment, however, is also taflicdesigned with the goal of eliciting a response
from a hemisphere that might otherwise not respthig;probably plays a role in the increased degree
of behavioral disunity patients exhibit in the laBshiffer, Zaidel, Bogen, and Chasan-Taber (1998)
elicited different answers to questions about dmappy childhood experience from the two
hemispheres of a split-brain subject, for examipjeputting two sets of pegs, five in each setramf

of the patient but obscured from his vision, whiaeleftmost peg in each set represented “none” and
the rightmost represented “extreme,” and then raggithe subject to answer questions like, “How
much did this experience upset you at the timeftigusoth hands at once. The subject P.S. (see
Gazzaniga, LeDoux, 1978) similarly gave differesgponses when asked what he wanted to do
professionally as an adult, depending on whethevdeasked to respond verbally (using his left
hemisphere) or in writing using his left hand (gshis right hemisphere). Same stimuli, in other
words, but different processing and thus differ&tisunified” behavior.
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4.2 Constituting a Single Token

The singularity-through-redundancy position holds that multiple neural evegts ma
jointly constitute a single mental event regardless of the nature of thealcalation
to each othe? This section examines two analogies Tye (2003) offers in support of
this position and argues that both analogies are inappropriate to that purpose. The first
seems simply non-analogous, and the second is subtly question-begging against those
who would claim that the two hemispheres of a split-brain subject are assodthted w
distinct mental tokens.

4.2.1 The projector analogy
Tye anticipates that some will object to STR by saying that, “a singlerience
cannot have as its physical basis neural events in the left and right henssphere
are themselves causally unrelated.” But, he asks, “why not?”:

Consider the following example. Two movie projectors each

project an image onto a screen at tim@nly a single image is

present on the screentasince identical slides are in the

projectors and they are aimed at exactly the same part of the

screen. There are two projections but only one image. One

projection is redundant. Each projection on its own suffices for

the screen image.

(Tye 2003: 127)
There are three difficulties with this analogy. Note, first, that the redegdan

in the “contents” of the projections is in fact irrelevant to their generationingle s

image; one machine could project an image of a child at play, the second of a hulking

3 At least, so long as they are both located irstirae creature or brain; | am sure that neither Mark
nor Tye would allow that one of my neural eventd ane of my Twin-Earth-twin’s neural events
could jointly constitute a single mental token. Bu$ not clear if this is just supposed to beratd®

fact about creatures or brains. Part of what | aggesting is that some of the same consideratiats t
would weigh against identifying my neural event amgltwin’s neural event with a single mental
token also weigh against identifying a split-braitbject’s right and left hemisphere neural everitls w
a single mental token.
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monster, and the result would be a single image of a monster lurking over an
unsuspecting child at play. The generation of a single image is a function of the
direction in which the projectors are aimed, rather than of the contents they are
projecting.

More troublingly, the two projections appear notdalizebut toproducethe
image. One could, for example, increase or decrease the number of images without
manipulating the projections, simply by moving (or removing altogether) taerscr
But everyone will accept that a mental event can causally depend upon two
independently acting neural events. The relationship between realizer retrisa
more intimate than the relationship between cause and effect, and Tye needs to
provide an analogy more clearly involving the former.

Even if the projections did jointlsealizethe image, however, the doubly-
projected image offers an inadequate analogy to a caserdélsingularity through
neuralredundancy in particular, because the individuation criteria for images and
experiences are simply too different. Clearly an audience veeda single image,
so long as all projections terminated on the same portion of the screen. And
individuating images is arguably just a matter of determining how many images
normal viewer (a human being whose visual system is functioning normally) would
see. But as Tye himself admits, the fact that split-brain subjects donddsbée” or
experiencénaving multiple streams of consciousness is to be expeetatdlessof
how many streams of consciousness any of them actually have. When it comes to

counting images on a screen, in other words, phenomenology is everything. But when
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it comes to counting experiences and streams of consciousness, particularigahose
do have redundant contents, phenomenology may not tell us much at all.

If the disanalogy between individuating images and individuating experiences
isn’'t immediately obvious, it is because this first analogy plays off of oue roai
pre-theoretic notion of conscious experience as, to borrow Dennett’s (1991) oft-
borrowed phrase, @artesian theaterOnce we rid ourselves of the illusion that
conscious experience is a thing watch it is unclear what a conscious experience is
supposed to be analogous to in this example. Maybe to the beam of light? But there
aretwo of those.

4.2.2 The restaurant analogy
In his second analogy, Tye, while seated at a restaurant, waves both of his arms a
once to catch his server’s attention. There are two arm-wavings heresharshyet
one event of signaling the server.

Note that this fails to show that either arm-wavingedundantn the sense of
something unnecessary to giving the signaling eveohdsacter.There are, for
example, social and psychological differences between trying to catcheyoer's
attention by raising one hand, and trying to catch his attention by waving both hands
wildly in the air, just as there are social and psychological differentesd® trying
to catch his attention by waving both hands wildly in the air, and trying to catch hi

attention by shouting “Hey, boy*

%Tye himself introduces the example by asking usgine a “case in which | am in a restaurant,
and,being anxious to leavésignal the waiter by raising both hands in theaad waving them”
(2003: 127; emphasis mine). Tye’s feeling it neags$o imply that of course he wouldn't wave both
hands in the air to catch his server’s attentideasmhe were particularly anxious constitutes an
inadvertent admission that neither arm-wavingus/tredundantsince both arm-wavings are
necessary to give the signaling event its pre@s@band psychological significance.
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Nonetheless, even if the event of signaling with one hand and the event of
signaling with two hands have a different character, each appears to be bu a singl
event, andndividuatingevents (tokens), rather than providing a qualitative analysis
of their nature, is our current concern. Still, it is worth asking why Tye seghts r
that waving both arms in a restaurant is one way of realizing a single de@ntio
we know that waving two biological arms in the air isn’t just one way of realiwiag
waving-one-arm events—waving two prosthetic arms being a different way of
realizing two waving-one-arm events?

Actually, waving two biological arms in the air may be one way ofziegi
two waving-one-arm events. But Tigelieveghat there are twavavingone-arm
events. His claim is that there is just @mgnalingevent. How many evengome
spatiotemporal region constitutes or contains is relative to a particulaofeve
description. There is a singdggnalingevent in Tye’s restaurant case because
signalingone’s server is eommunicativect, and we individuate such acts partly in
terms ofintention.Thus if two parties seated near each other talked and decided (their
situation being somewhat desperate) to both wave their hands at the same time in the
hopes of finally catching their server’s attention, they arguably both patécipa
single signaling event. But if the same two parties both waved their hands ayonce b
mere coincidence, then there were arguably two, simultaneous signalintg. eve

Part of the reason we may find it hard to conceive of a reason we would want
to say, of the original case that Tye provided, that there arsigmaling events, is
because we are just so used to thinking of a single human organism as having a single

mind and a single set of intentions (at a time) that areofimesense) integrated prior
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to behavior. In Tye’s original “restaurant” analogy, the two arm-wavingte\aen't
initiated causally independently of each other in the way we deem relevant t
individuating communicative actions, because we attribulg/é@ singleintentionto
signal by waving both arms.

But of course precisely what is under consideration is to what extent this same
sort of attribution is warranted for split-brain subjects. Identifying Tixesarm-
waving events with a single signaling event rests upon the assumption tbataiser
a singlemental event—a single intention to signal by waving both aroasisally
responsibldor bothrealizing(arm-waving)events. Proponents of the conscious and
mental duality models claim that the two hemispheres of a split-brain salgect
associated witldistinctmental events that drive the subject’s (unified-seeming)
behavior, causally independently of each other, to a significant degree. Tye obviousl
disagrees, but his restaurant analogy offers only question-begging suppast for hi
position.

Note again that it isn’t jushe numberof token intentions to signal that
determine how many signaling events we locate. In the case in which two parties
waved at once, each possessed a unique token intention to wave; whether we see one
or two signaling events depends upon whether there wiaseaactive process
leading to the formation of the two token intentions. We ask the parties, “Did you talk
to each other, and come to a mutetision to jointly signal your server? Or did you
each come to the decision to wave independently—was it mere coincidence that you
both waved at once?” We try to determine whether there was a certain kind of causa

relationship between the admittedly distinct token intentions that produced the
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wavings. So it is, too, when the events we’re counting aren’t communicative actions

but cognitive acts.

4.3 Three Claims on Irrelevance
This subsection turns to three distinct claims supporting the singularity-tiroug
redundancy position, particularly as applied to the structure of split-brairc&ibje
consciousness. These claims all concern what, if any, psychologicalcsigodi
attaches to the causal relationship that holds or that fails to hold between the neural
events in whose mental identity we are interested.

4.3.1 Multiple realizatibility and the type-token distinction
The first claim supporting the singularity-through-redundancy positiomtsskat

facts about the realizers of mental phenomena are mere implementasooffao
significance to their psychological identity.

Fodor (1975) has argued that the kinds postulated by psychology will not
reduce to the kinds postulated by any purely physical (non-functional) science,
because the kinds of psychology—the types of entities to which it will refex in it
laws—aremultiply realizable What makes a given mental event a pain event, or an
event of believing something, as opposed to some other kind of mental event or no
mental event at alisn’t a matter of its intrinsic physical properties, but the role it
plays within a functionalist story, a role connecting it to sensory inputs and to motor
outputs and to other mental events. Thus creatures whose physical design was
radically different from ours could nonetheless possess some or all of théypase

of mental states that we do. All that would be required is for their physicghdesi
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somehow implement a functional design similar to that implemented by our own
brains (whatever design that turns out to be).

The principle of multiple realizability is foundational to the functionalist
program, and has been appealed to in order to support the singularity-through-
redundancy claim. Marks answers the question, “Why should neural processes
unrelated by direct causal routes not be the physical basis for a singlé steatd
(Marks 1980: 23) in part by citing Fodor (1975). Tye says that when a split-brain
subject’s right and left hemisphere, causally independently of each other, each
generate a neural event of the tgxperienceind carrying the same content, “There
is. . . . a single experience. . . with a neurological realization or constitutios that i
partly redundant and that differs from the neurological realization or coiwstitut
that that single experience would have “in normal subjects” (Tye 2003: 127). Same
mental events, different realizers, in other words.

By casting the neuro-functional differences between split-brain and alibrm
subjects as mere differenceshiowexperience is realized, rather than as differences
in how manyexperiences are realized, those sympathetic to the singularity-through-
redundancy position seek to ward off a simple objection. This objection states that
while the hemispheres of a split-brain subject, S, may bear thetgaasef
experiences (where contents are included in type), they surely bear duterct t
experiences, for S’s hemispheres realize the experiences theg ozalsally
independently of each other, and do not have a means of transmitting to each other

the contents of at least the bulk of their experiences (absent belfaibi3.

% Due to the fact that the hemispheres remain coaddoteach other via mutual connectedness to
non-cortical structures (and often via the antecmnmissure), there do appear tacketaintypes of
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objection rests on the intuition that facts about the causal properties of a nental eve
constrain the mental events with which we can identify it.

Drawing on the language of multiple realizability, Marks and Tye respomd tha
such facts are facts about how psychological phenomemapiementedbut are not
psychological facts properly speaking. We can, and should, refer to thosd facts a
some times—such as when we need to explain why a split-brain subject’s
consciousness, and not that of a “normal” subject, becomes dual or distinified
during the split-brain experiment. Marks writes that this disunity:

is itself explained by the fact that the experimental controls
defeat the mechanisms which are, as a result of
commissurotomy, responsible for unity of consciousness in
these patients. Similarly there is a natural explanation for the
behavioral differences between split-brain patients and normal
controls. The mechanisms which subserve unity of
consciousness in the normal controls differ in ways that make
them immune to failure in the experimental situation.

(Marks 1980: 22-3)

But facts about functional neuroanatomy are facts about the mechanisms
subserving various mental phenomena, not facts atduah mental phenomena are

actually being subserved. Marks believes that the moral of the split-bsa&is isahat:

bilateral neural representation is a physical basis for unity of
consciousness; bitis irrelevant how such representation is

mental states that the hemispheres generate oriexpe in an interactive way. Emotional states may
represent an exception to the general rule thattbedisconnected” hemispheres generate
experiences independently of each other; certdierdeeling-like states, “affective mental auraass (
Sperry, Zaidel, and Zaidel, (1979), once put itjngpressions seem the product of interhemispheric
interaction as well. My fundamental concern in #gstion isn’t with the structure of split-brain
subject’s consciousness, however, but with theusangy-through-redundancy claim. That claim
doesn’t hinge upon the possibility afiykind of interhemispherimteractionin the generation of
experience; it rather asserts that ewdghoutsuch interaction, two hemispheres can jointly gateca
single stream of consciousness. | therefore ighere as much as possible many complications and
subtleties regarding interhemispheric interactimeplit-brain subjects. Many of these will be reto
to in Section Six, however.

3"Recall that for Marks and Tye “dual” and “disuniffeare the same thing.
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achievedwhether through the commissures or through
mechanisms for independent duplication.
(Marks 1980: 22, emphasis added)

Facts about how conscious representation is achieved in the “normal” and in
the “split” brain should not constrain the individuation of psychological entities—
such as streams of consciousness—which are, after all, multiply realizable

If the principle of multiple realizability is correct, then creaturefaitvide
variety of physical constitutions could possess streams of consciousness. $his doe
not mean that physical facts are irrelevant to individugiangjcular streams of

consciousness, however. A mental tokea physical thing—a realizer of a particular

mentaltype The thesis of multiple realizability, and the fact that, as Marks says, the

“general account of mind advocated by philosophers as diverse as Fodor and Grice. . .

does not require corresponding types of neurological states fotypadi

psychological state” (Marks 1980: 23, emphasis added), provides no support for the
further claim that causally unrelated neural events can form “the basisiiogla

mental state’(Marks, 1980: 23; emphasis added). The latter is a claim about mental
tokens But the principle of multiple realizability doesn’t say anything about lwow t
individuate experiences or other tokens. It is silent on this matter. Since thplerinc

of multiple realizability provides no guidance where counting mental tokens is
concerned, we must turn elsewhere for this guidance.

4.3.2 Is causal independence psychologically relevant?
The defender of STR must claim that multiple neural events (again, at |dastavi

single creature or brain) can constitute a single mental token regardiess odusal

relationship to each other. There is a broader and a narrower way of making this
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claim. The claim could be interpreted simply as stating that mutuallylausa
independent neural events can nonetheless together constitute a single mental token.
Alternatively it could be interpreted as stating more narrowly thae ilsea particular
classof cases in which neural events can constitute a single mental token causally
independently of each other: that class of cases in which the neural events in question
have “redundant” psychological properties. | will consider the broad intatioret

first and the narrower interpretation next.

Marks says that “the crucial causal principle” underlying the intuitive
objection to the singularity-through-redundancy claim, i.e. the principle that the
neural events which constitute a single token of a mental type must be thenselve
causally related in some way, “is not strongly motivated. Why should neural
processes unrelated by direct causal routes not be the physical basiadte a si
mental state?” Psychofunctionalism certainly doesn’t “require aegtdiausal links
between the neural events which are the physical basis for a single pgycdiol
state. It would be sufficient if causally unrelated neural events joihtiygh
separately, produced effects which were, from the standpoint of the psychology, the
basis of a single mental state” (Marks 1980: 23).

Anyone familiar with thebinding problen{or problems) may second Marks
here: no direct causal links (on an intuitive notion of “direct”) are required between
neural events in order for them to realize a single mental state. The bindirgnpsobl
(roughly) concern how it is that we perceive objects possessing multipl@eice
properties, and entire scenes composed of such objects, given the fact thatgderceptu

information, both across and within sensory modalities, is processed in a distributed
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manner in the brain, such that color and shape, for example, are represented in
different parts of the brain. If we staeriori, as it were, that two neural events can
only constitute a single mental event when they are directly physicedgdl (in

some intuitive sense of “directly”), then we may never find the neural atesebf

the mental tokens that we surely possess. Marks would presumably say that a
psychofunctionalist theory need not await a neurophysiological solution to the
binding problem in order to speak confidently of the mental token that vssons
experience of my laptdqpne representing it as having a certain staaquieolor and
location).

But even assuming that all this is correct, the kinds of causal independence the
binding problem concerns appear irrelevant to the kind of causal independence we’re
talking about in the split-brain case. To begin with, behavioral evidence alons allow
us to conclude thavhatevemeural mechanisms are responsible for phenomenal and
functional binding in split-brain subjects, they operate intra-hemispher{aallgast
largely)®® Under conditions of perceptual lateralization, perceptual informatioot is
bound, either phenomenally or functionally, across the hemispheres.

Kingstone and Gazzaniga (1995) showed the right and left hemispheres of
split-brain subjects different halves of compound words or word pairs, and yet the
percept of each half was not joined phenomenally with the percept of the other half:
subjects would report (left hemisphere) having seen the word “dog” rather than the

(compound) word “hotdog”, for example. The two percepts also did not appear to be

3 Again, | am ignoring the potentially major exceptiof binding via subcortical structures, largely
because the singularity-through-redundancy posdimes not require any wholly brain-mediated
interaction between the hemispheres. The shape gegtures give to split-brain consciousness will
be considered in the chapter dealing with spliffbcansciousness in particular.
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bound together functionally somehow: when askedtaw the referent of the word
they’'d seen, subjects sometimes drew a dog, and sometimes a sun or a stove or a
thermometer, but never a frankfurter.

Supporters of the singularity-through-redundancy position might point out that
on those trials for which they were allowed visual feedback while drawingctsibj
did sometimes draw a dog sweltering under a hot sun. They did sometimes draw a
picture integrating the referents of both halves of the compound word pairs, that is, i
not a picture of the (single) referent of the compound word. Doesn’t this show that
lookinganddrawing behaviors can be used to bind right and left hemisphere percepts
functionally, if not phenomenally? But as the authors pointed out, the production of
this sort of drawing, “does not reflect emernal. . . . transfer of. . . information.”
“Indeed,” the authors continue, the only time that right and left hemisphere “word
information. . . [is]integrated i©on the sheet of paper in the drawing itself
(Kingstone & Gazzaniga, 1995: 324, emphasis added). Thoudpetiaeiormight
have been “unified” in some sense or other, interhemispheric percepts and pgocessin
werenot boundin the sense relevant to the binding problem, nor in the sense relevant
to individuating mental tokens. After all, if you were shown the word “hot” and | was
shown the word “dog” and we both took a turn with a pencil, we might produce the
same drawing.

Again, thenwhatevemeural mechanisms are responsible for binding, they
operate (largely) intra-hemispherically in split-brain subjects. Buétisea more
general principle lurking beneath this empirical point. The various proposebsslut

to the binding problem (see for instance Golledge, Hilgetag, and Tovée, 1996;
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O'Reilly, Busby, and Soto, 2003; Robertson, 2003; Treisman, 1996; Treisman and
Gelade, 1980) all seem to require that multiple neural events constituting a single
mental token at least have causal connections to further neural events, some of which
also have a mental description. But interhemispheric interaction in split-bragttsubj
by and large does not supervene on wholly neural and mental events. It supervenes
partly on behavioral and environmental events—as in the study cited above, in which
a split-brain subject, S, can produce an “integrated” picture only if S’s right
hemisphere cawatchS’s left hemispherdrawinga dog, after which point, S’s right
hemisphere can add its own pictorial contribuffbmterhemispheric neural event
pairs in split-brain subjects do nointly produce mentation. They do jointly produce
behavior:there are no doubt tons of behaviors in which split-brain subjects engage
that involve the joint participation of both right and left hemisphere. But then there
are many behaviors in which my sister and | engage which involve the joint
participation of events located in her brain and events located in mine.

| suspect Marks is right that two neural events need not interact with each
other directly, physically, in order to constitute a single mental é%&¥hile the
various and diverse proposed solutions to the binding problems all seem at least
compatible with this assertion, they also all recognize a limit to how lbadsdant

from each other these neural events can be, before we cease being ablentberecog

39 Of course, subjects will draw a frankfurter outsif the split-brain experimental paradigm, when
they are allowed to read the compound “hot dogUradlty, scanning from left to right such that both
parts of the compound are scanned in both visekldj so that each hemisphere sees the compound.
But, first, the production of such a drawing religgon behavioral and environmental events, just as
above, and second, it is quite likely that the dnawwvill be the product of a single hemisphere
(probably the left, given other results that obedliin this study) rather than of both, thus stil n
reflecting any interhemispheric binding.

“0In fact they might not need toteract, technically, with each other at all, so long ag/theth
interacted with ahird neural event in an appropriately direct way; thmarhaps, the three neural
events together could jointly constitute a singkntal token.
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them as constituting a single realizer, rather than as distinct reatizenental
phenomena. Right and left hemisphere neural event pairs in split-brain sulgects ar
for the most part located at a point past this distance, for their interaction does not
occur prior to the behavior that they cause. When duality theorists say that i a spli
brain subject the right and left hemisphere generate experience causally
independently of each othejs is the kind or degree of causal independence they
have in mind.

4.3.3 Is neural redundancy psychologically relevant?
There is a narrower claim that the STR position might be interpreted asgnakis
is the claim that even if, as a general rule, the mutual causal independemce of
neural events requires identifying them with distinct mental tokens, thare is a
important exception to this rule: those instances in which the two neural events in
guestion have indistinguishable mental properties. In such instances, ditifer se
events seem®&dundantrom a psychological standpoint. Why, then, identify each set
with a unique set of mental tokens?

After all, Marks calls it “a commonplace that the neural structure of human
brain [sic] is highly redundant”; why should it, “be surprising if the redundancy is
sometimes irrelevant for the purposes of psychology” (Marks 1980: 23-24)dye, t
says that:

There seems no obvious reason why nature should not have made
us so that, in certain circumstances, there is redundancy at the
neural level in the generation of perceptual experience. After all, it
is well known that the human brain has a neurological structure

that is highly redundant anyway. Why not also here?
(Tye 2003: 128)
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The purported redundancy is from the psychological perspective but at the
neurallevel: there are tweealizations but a single mental token, of a mental type.
The realizing events are thus psychologically redundant, and the fact that¢here a
two of them is psychologically irrelevant.

This analogy to the “well known” redundancy of the human brain may be
subtly question-begging, however. Two neural events need do more than bear the
same content (and instantiate the same mental type) in order to be redundant. In most
contexts, for instancgpur neural event representing a rapidly approaching truck will
hardly be redundant simply becausdready have neural event with the same
content. Psychological redundancy seems to occur within a mental system, where
what constitutes a single mental system seems itself to be a matheisaf
organization.

It makes sense to speak of the structure of the brain (and perhaps even of
some of the contents of the brain) as to some extent redundant, assuming that the
brain is a functional system characterized by a certain functional organiaatl so
forth. Thus if one area of the brain is damaged, another area can functionally
compensate for its [04S.

But those who advocate a conscious and mental duality model for split-brain
subjects believe that the two “disconnected” hemispheres are distinct metealsy

and that right hemisphere neural events are therefore not psychologidalhylant.

41. Though even here there may not be exact redegda many instances; sometimes one area of the
brain functionally compensates for the damaged, atdaast to some extent, without performing the
exact same operations. We should be careful natteiduate mental functions and capacities too

grossly. (See the criticisms of the STR positioséttion 5.3.)
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Indeed, it seems fairly simple to show that right and left hemisphere neunts eve
aren’t really redundant in the split-brain subject. If, for example, something
catastrophic suddenly happened to S’s left hemisphere visual system, his right
hemisphere visual system would not be able to compensate for it, nor would his right
hemisphere visual representations be able to serve as “back-up” copies of the
representations he’s just lost, at least for many cognitive purposes. For inStance
wouldn’t be able talescribe(via his left hemisphere) his right hemisphere
experiences.

This seems to suggest that attempting to formulate the STR position narrowly,
as stating that the causal independence of two neural events is psychglogicall
irrelevant so long as the events in question are redundant from a psychological
perspective, doesn’t really change the main issue. Forquadifiesas genuine
redundancytself seems to depend upon facts about causal interaction and
independence.

But the defender of STR might press that at most left and right hemisphere
neural events aren’t redundant in the split-brain subject because the two hessispher
aren’t functionally identical, for instance, and thus right and left hemispheral neur
events won't have truly identical functional roles. But if a sulj@tpossess two
genuinely psychologically redundant neural events, couldeitjointly realize a

single mental token—no matter the manner of their causal connection to each other?

4.3.4 Functional type and other psychological properties

142



It is worth emphasizing again that the two hemispheres of a split-braintssimeky
do not have “redundant” psychological properties. The hemispheres have somewhat
different patterns of perceptual access to the body and world; they have glifferin
access to the visual field, for example, and to tactile information from the hartds. B
even if the hemispheres had identical perceptual access to the world, the rigftt and le
hemispheres are not functionally identical; they appear to process auditory (e.g
verbal) and visuospatial information differently, for example, and thereforky sure
generate mental states of different types (where content is includgek)n t
Moreover, minds, certainly minds like ours, are so complex that, even if the
hemispheres had identical patterns of perceptual access to the world, and ewyen if the
were functionally identical, it is highly unlikely that they would really bbjsct to
all the same types of mental state (where content is included in typejyatremaent
(absent some kind of interhemispheric mental interaction to ensure this, fAat is).
Furthermore, while a description of an event’s mental type and content tells us
a lot about its psychological properties, it doesn't tell us everything. Even se aca
which the two hemispheres of a split-brain subject each generated neural elient of t
type “belief that X", the belief might well be put to different uses in eachdpdrare.
Of course, the two uses would still have to have a lot in common in order for both
states to remaiheliefs(with the same content); they would have to share a single

coreor centralcausal roleStill, there are many things—probably indefinitely many

42. As Gazzaniga once put it, “it is unlikely thia¢ two independent mental systems (each with its
own sensory input, processing and storage mechan@m motor output) would maintain equivalent
attentional and motivational states over an extémiod” (1978: 117). The same goes for other
types of states as well.
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things—that can be done with a given mental state, even if we keep its functpenal ty
and content constant.

The redundancy condition—the condition that two neural events must be truly
redundant with respect to their psychological properties if they are to atastit
single mental token via causally independent processes—will be very difficult
meet. Certainly it is not met by the two hemispheres of split-brain subjécts. T
there will frequently be a way to distinguish between even two type- and content-
identical mental tokens, even within a single creatwyettending to their
psychological properties alonee. by looking at the other (instantiated) types of
mental states they interact with.

The STR position may still be founded on an important principle, however.
This principle says that, whatever criteria we use to individuate neurabewdran it
comes time to individuateentalevents or tokens, we should ymeely
psychological propertie® do so. Thus if two neural events truly do have
indistinguishable psychological properties, a psychologiedry need not
distinguish them, but may rather identify them with a single mental token.

The next subsection of this chapter considers whether this is correct, or
whether certain physical properties, in particular properties concehd@rgatsal
relationship a neural event bears to other neural events, is always an esstwutia pa
neural event’'s psychological identity. It does this by conceiving of thaturesfor
whom the case of singularity-through-redundancy could be made most sttongly.
argue that even in such a case, we should reject that characterization afatwaecr

and thus accept a method of individuating mental tokens whadivég/ssensitive to
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the causal properties of those tokens. It follows that in the rare case in whickya pure
psychological and a partly neural approach to individuating minds might yield

different counts, the answer yielded by the partly neural approach is thedrett

4.4 Mental Tokens

| begin by describing the creature for whom the case of singularitygiwou
redundancy could be made most strongly. | nonetheless argue that the STR
characterization would be inappropriate even in this case, for a method of
individuation which is sensitive to the causal properties of realizers iseddur
those of us who are realists about functionalist explanation.

4.4.1 Perfect parallelism: the best case for singularity-through-

redundancy
We have seen that the principle of multiple realizability provides no support for the
claim that causally unrelated neural events may constitute a single to&etal We
have noted that the neural redundancy, sensory decomposition and binding that exist
in the “normal” brain are not analogous to the kinds of redundancy and causal
independence the STR model of split-brain subjects’ consciousness concerns, and
therefore not relevant to evaluating that model. Can anything else be said ioffavor
STR—or can anything be said more decisively against it?
In fact | think that something more can be said in favor of the position, though

| also think that ultimately, it still fails. To evaluate the position attrtsngest and
most plausible, consider a hypothetical case of what | will call “pepfa@llelism.”
Our “perfectly parallel” subject, PP, unlike our split-brain subject S, has two
functionally identicahemispheres that operatholly independently of each other

(they interact neither at the cortical level nor indeed via any wholly newria)r
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Unlike those of our split-brain subject, PP’s two hemispheres opena¢efectly
“redundant” or parallel fashion: every time PP’s left hemisphere generamsgal
event realizing the belief that X, PP’s right hemisphere does also, and aathe ex
same time, but via a wholly independent causal processes. Every time RP’s rig
hemisphere generates neural event realizing the desire for Y, RPisrtegphere
does too, at the exact same time, wholly independently. And every time one of PP’s
hemispheres generates a motor plan, and initiates a motor impulse toabag;, gr
PP’s other hemisphere does also, at the exact same time and again wholly
independently, such that the set of neural events in either hemisphere alone would
have sufficed for that exact same action having been performed. How maaiy beli
that X does PP have? How many streams of consciousness? How many minds?
Perfect parallelisns clearly a fiction, but one that may suggest that those
sympathetic to the STR claim still have an importhrbreticalpoint against
proponents of the duality model, who have tended to see neural facts and properties
asin and of themselvdsghly relevant to the individuating of mental tokens. The
defender of STR would presumably press, here, that while PP’s neuroanatomy may
be striking and fascinating from some neuroscientific standpoint, the faé&Risa
beliefs, desires, experiences, intentions, memories, motor commands, and so forth,
are realized “disjunctively” bywo causally independent sets of neural events, is now
without question psychologicallyrelevant For surely wdose nothingfrom a
psychological perspective, by attributing to our genuinely perfectly phsalbject,
PP, only a single belief that X, a single desire that Y, and so forth, atraeengnt.

And surely wegain nothing, from a psychological perspective, by attributing to PP
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two sets of mental tokens with indistinguishable psychological properties at every
moment. Occam’s razor alone would suggest that we attribute the lesmagatra
number of mental tokens to PP. In which case the singularity-through-redundancy
position, even if not tenable with respect to counting minds or streams of
consciousness in split-brain subjects for purely empirical reasons, is piemp@ea
sound method of individuating mental tokens: in virtue of their purely psychological
properties, andot their neural ones. In which case many members of the
neuropsychological community have made a significant error.

4.4.2 Functionalism, physicalism, and the realist commitment
Defenders of STR might at this point propose that we accept the followingpj&inc

that at any point in time, a given creature cannot have two or more mental tokens with
indistinguishable psychological properties. Should functionalists accept this
principle?

In the abstract, functionalism doesn’t say much about the nature of mental
tokens; functionalism proper is neutral with respect to what sorts of things can occupy
the roles tagged by mental state terms, and is therefore in principle compaé&hl
with ontological dualism. Of course the vast majority of functionalists are
physicalists, who believe that all existing phenomena are actually phigsitave
physical properties). Some functionalists—such as Rey (1994) and Tye and,sso far a
| can tell, Marks—are alsealists To commit to realism about functionalist
explanation is to believe that thesally are thingsoccupying the roles defined in
functionalist theories, that mental tokens of functionally defined types actuxadly
The functionalist who is also a realist thus has an additional reason for being a

physicalist. Recall from Chapter Two the point that causation just seeat io f

147



require physical stuff (Wiggins, 1976; also Rey, 1977); identifying mental tokens, t
realizers of mental types, with physical things, offers a way that natist
explanations can be genuinelgusal.

As | mentioned in Chapter Two, this work is obviously written from the
standpoint of a functionalism with realist commitments: it assumes thatosmaind
experiences and so forth are the types of things thaicaweallyrealized by physical
(I am assuming neural) events, and is concerned with the identity relatiorebetw
mental types and neural tokens. For the functionalist who commits to realism,
neuroscience has the potential to vindicate a psychofunctionalist theory, to show that
the theory is not just empirically adequate or useful with respect to explamihg
predicting behavior, but that the story the theory tells is moreover causal egxt.cor
Of course the realist runs greater risks as well; neuroscientific diseeean falsify
the realist’s best functionalist theory, in a way that they can't yetisd best theory of
the non-realist. The functionalist who is a realist expects and in fact rethates
multiple points in the development of a psychological theory, neuroscientists will
hunt for neural things playing one of the psychological roles the functionalist has
described. If the functionalist is lucky, neuroscientists will find such thihgke is
less lucky, such things won't be found, and she will either have to repeatedly revise
her theory or (perhaps, ultimately, following enough failures of the right cian
the theory altogether. And sometimes neuroscientists may not onlsoimething
playing the role her theory described—they may find more of those things than she

expected.
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From the perspective of the functionalist who is also a realist, causal
relationships to (instantiatet)pesof mental state are essential to a neural event’s
mental type and arguably toketentity. But are causal relationships to instantiated
typesof mental evenall that matter to a neural event's (mentakenidentity? Or
are causal relationships particular mental tokenalso essential to a neural event’'s
(mental)tokenidentity?

It seems quite clear that relationshipg#oticular tokens matter. Clearly, that
one of your neural events and one of my neural events are identical with respect to t
typesof mental state to which they are causally related provides no reason for
identifying these two neural events with a unique mental token. For the two neural
events are causally related to distinct actual occupiers of these mpetalThe
point can be put in the following way. A mental toketyjseidentity is a matter of its
bearing certain relationships aoy mental tokens gbarticular types But a mental
token’stokenidentity is matter of it bearing certain relationshippasticular mental
tokens. The relationships that matter are of course causal and counterfactual one
realist functionalism, again, is distinguished by a commitment tcetd#y, to the
causal efficacy, of the entities and activities described by (som&t)doalist
psychological theory.

Although functionalism is a theory about the types of things mental states are,
not just mental types but mental tokens are of course familiar and important in
functionalist psychology. Think about what it is to have an episodic memory of
having done X, for example; there must be an actual causal connection ofra certai

sort between the doing of X and your memory of having done it. Thus my twin on
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twin earth doesn’t remember my mother, but not because she’s suffering from
amnesia. She may have lots and lots of memories of someone dékactly mother.
But she has absolutely no memoriesngfmother, and therefore her memories are
not mine.

Now, how any of these mental tokens are individuated will be in part a
physical matter. A mental token is aocupierof a given functionally-defined role;
counting tokens is a matter of countimgwmany occupiers of that rotbere are.
Occupiers are physical things; physipabperties are relevant to determining how
many such things exist. Admittedly, the physical, causal properties tbatapier of
a psychological role possesses mayatidbe relevant to its individuation as mental
token; indeed, a great number of them (e.g., the number of dendritic spines synapsed
upon) are no doubt irrelevant. For that matter, not all of a neural event’'s
psychologically defined, actuahuses and effects may matter to its identity qua
mental token. A token percept that gives rise to a certain belief, for instaigbe, m
have been thatamepercept even if ihadn’tgiven rise to that belief. So nall of the
causal relationships that a mental tokleesanddoesnot bear to other mental tokens
need matter to its token identity. But certegunterfactuatelationships, for instance,
the causal relationshigsmental tokeranandcan notbear to other role-occupiers,
is clearly the sort of physical, functional property that matters tokenidentity**

At least, it matters from the perspective of a functionalism committed toeWwethat

mental tokens are real causal actors.

43. See also Rey (1977) for an argument that the ijeoftia mental token hinges upon its causal
relationship to other particular mental tokens (aatljust any mental tokens of a particular type).
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| submit that the realist must concede that the perfectly parallel suBjéas?
two sets of mental tokens with indistinguishable psychological propertiesrgt eve
moment. Granted, by offering a complete characterization of the mentaéeanaia
of one of PP’s hemispheres—a characterization given in terms of interactions
between the variougpesof mental states that hemisphere contains tokens of—you
will have offered a complete characterization of the mental architeaftt?®’s other
hemisphere as well. Granted therefore that to offer a complete chizedcia of the
structure of PP’s mental life as a whole, you need not refer to even a sinigé f
(kind of) psychologicaproperty,once you have described all the psychological
properties associated with one of PP’s hemispheres. Nevertheless, aeczatamt
of the structure of PP’s cognitive life would not be complete without the
acknowledgment that there are in fawb of every psychological token and
interaction heretofore mentioned in this characterization: two of every typeraéin
state, two of every type of psychological process, two streams of consciousdess, a
two minds.

Granted, it would by stipulation be impossible to see any evidence of these
two sets of tokens with indistinguishable psychological properties in PP’s behavior.
(Except counterfactually, through manipulations, e.g. by functionally incapagita
one of PP’s hemisphere and noting that PP’s behavior doesn’t change.) Granted a
psychological theory for PP would therefore never have to mention the existence of
two sets of mental states with indistinguishable mental properties in order to be
empirically adequate with respect to even a single one of PP’s periaiigd

behaviors. Instrumentalists, therefore, need not recognize two such sets. But as
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Ramsey, Stich and Garon (1990) point out, the realist commitment means ththt fit wi
behavioral data isn't all that is relevant to evaluating a functionalist &mgther

that storycorrectlyidentifies the events that actually caused the behavior is also
relevant.

Defenders of the “singularity-through-redundancy” view might worry,
however, that by attributing distinct mental tokens to PP’s two hemispheres, we
actuallyloseexplanatory adequacy with respect to behavior. For now having a single
stream of consciousness can’t be an explanation for unified behavior, and having
multiple streams of consciousness can’'t be an explanation for disunified behavior.
But this misses the point that perfect parallelism would be extraordinarigeTo t
degree that an overlap in conscious contemégplays a role in producing unified
behavior, then we shoukpecttwo streams of consciousness with identical contents
to produce unified behavior. It is just that it is highly unlikely that two such
independently-generated streams will ever actually exist.

Even if split-brain subjects had two hemispheres associated with highly
similar or in fact identical conscious contents, this would not mean that such subjects
had single streams of consciousness. Mental tokens are causal actorsy Causall
distinct mental actors—i.e. neural events that have psychological propadidsaa
are causally independent in the strong sense described al®8€28nd3.3.3 or in
any stronger sense—are distinct mental tokens. Well motivated functionalist
principles give no reason to think otherwise. In fact, while functionalismlisides
about individuating tokens, a functionalism with realist commitments should use

some physical properties to individuate mental tokens. Doing so respects thatrole t
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mental state types and contents play in functionalist explanasiod#e status of

mental tokens as causal actors.

5 On Integrating Theory and Practice

A major theme of this chapter so far has been the tension between neural and
behavioral data regarding split-brain subjects—or, indeed, whethelglseich a
tension. In Section Two, Hurley (2003, 1998, 1994) argued that neuroanatomical
facts about split-brain subjects don’t provide any objective evidence for mental
duality, because (this is ultimately what her argument seemed to redueedop’t
have any principled reason for privileginguralover other physical (bodily,
environmental) phenomena as constitutive of the mental. In Section Three | showed
that the unified or integrated character of split-brain subjects’ daily bet@anaot
play as simple or decisive a role in supporting a mental singularity modedras M
(1981) and Tye (2003) seem to suggest. And in Section Four | argued that
neuroanatomical and neurofunctional facts about split-brain subjects\plapf a
role in supporting the mental duality model than Marks and Tye are willing to
acknowledge.

In this section | pause to examwaythis theme, that of a tension between
neural and behavioral evidence, has emerged several times in the discussion of this
chapter. More specifically, | wish to explore whether there might be somdyinge
motivations for the “one mind” model of split-brain subjects that | reject, $idoa’t
think that the criteria for individuating minds that Marks and Tye, at least,toffe

support such a model, are in and of themselves convincing or even prima facie
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appealing. Might there be somethielge some deeper motivation, driving them
towards “one mind” conclusion?

Recall that in my view, while the integrated nature of split-brain subjects’
behavior does provide some compelling evidence for the “one mind” model of “split-
brain” cognitive architecture, philosophers such as Marks (1981) and Tye (2003) have
still drawntoo strong an evidential link between split-brain subjects’ day-to-day
behavior and the mental singularity model. | see two likely and distinct motigati
for their having done so. It is possible on the one hand to read Marks (1981) and Tye
(2003)—Iess so Nagel (1979)—as having fallen prey to verificationism about the
mental. Alternatively, these philosophers might believe that the “two minds” or
mental duality model for split-brain subjects is incompatible with the waythato
or would understand and relate to these subjects in practical, social, legd),andr
personal contexts. Nagel (1979), for one, expresses quite explicitly his concern about
our ability to integrate theory and practice with respect to such subjecst Imef
seems to despair of our ultimately achieving any way to integrateientiic and
practical understandings ahy human subjects. Perhaps Marks and Tye are
motivated to defend the proposition that split-brain subjects have one mind apiece

because they think doing so is the only way to avoid Nagel's dé8pair.

5.1 Entities and Evidence
Verificationism is a theory of meaning, according to which the meaning of a

proposition, including or in particular a scientific proposition, is equivalent to the

*4 Hurley’s (2003, 1998, 1994) arguments, which baliscuss in this chapter and which similarly
concern the evidential links between mental stmggtorains, and behavior, are | think differently
motivated, and that motivation requires separateusision, which | undertake in Chapter Six.
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evidence for that proposition. This theory had close ties to logical positivism, of

which behaviorisncan be seen as an extension. Behaviorism was a theoretical
approach in psychology that said, first of all, that the goal of psychology was to
explain behavior, rather than to explain the mind, and that also said that psychological
explanationshould consist, in some sense, of statements about behavior (and
behavioral dispositions and environmental stimuli). So for the behaviorist, behavior
constitutes the proper explanandum, and the proper explanans, in psychology.

The sense in which psychological explanation should consist of behavioral
statements varies according to the form of behaviorism in queRialcal
behaviorism proposed an entirely non-mentalistic explanation of behavior and was
thus eliminativist with respect to mental states; psychological exmasahould
consist entirely in statements about behavior and environment. (Radical behaviorist
such as Skinner believed that ttaiseof all behavior was directly or indirectly
environmental—mental states and processes were not necessary to explain an
behavior.)Analytic behaviorisnwvas not eliminativist about mental states, but
claimed that a mental state is just a behavioral disposition.

Methodological behaviorisimeanwhile, was the view that scientific
psychological procedures and explanations should be concerned with behavior, and
not, for instance, with neurophysiological data. Rey (1997) has suggested that
methodological behaviorism lives on in the form of what he salerficialismthe
view that “for every mental process there is some or gieee of outward behavior
that would, in a particular context, be criterial gexcisive of its presence” (1997:

197; emphasis added). As Rey notes, some have defended superficialism explicitly
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Dennett for instance admits: “l unhesitatingly endorse the claim that,saeitgsf
two organisms are behaviorally exactly alike, they are psychologeedigtly alike”
(Dennett 1993: 922).

Marks (1981) and Tye (2003) are not behaviorists or superficialists—at least,
not explicitly or consistently. While some forms of functionalism incorporate
elements of behaviorism, Marks and Tye both appear to be psychofunctionalists, who
believe that the best (functional) analysis of mental states will comesfideneloped
psychological theory (or theories). This developed psychological thesgents
clear at this point, won’'t be a behavioristic one.

But nonetheless some of their arguments for mental singularity in the split-
brain subject do recall superficialism. Marks for instance claims thadéfveloped
psychological theory explains the integrated behavior of “normal” subjectstimpar
terms of mental and conscious singularity, there will be great pressure on such a
theory to explain split-brain subjects’ behavimthe same wayhough note that he
does not go so far as Dennett as to say that similar or identical behavioredpsolut
requiresidentical explanation:

Since, apart from the experiments, the split-brain patients
exhibit the same degree of behavioral integration we do, one
would like to explain it in the same way. . . . This line, as
opposed to treating each brain-half as a psychological subject,
has the advantage of making the integrated action of both split-
brain patients and us depend upon the same thing. . . The
appeal to disunity. . .will be limited to those spotsere it does
some genuine woyrkamely, to where it explains a lack of
behavioral integration. So there will be considerable pressure

on the psychology to give a one-mind account of split-brain
patients. (Marks 1981: 41-42; emphasis added)

Or recall Tye saying:

156



What leads to the supposition that split-brain patients have a
disunifiedconsciousness is their failure to behave in an
integrated, coherent way in certain, special experimental
situations. Butf behavior is the evidenam which the
hypothesis of disunity rests, then the fact that split-brain
patients behave in an integrated way at other times supports the
hypothesis that their consciousness is generally unified.

(Tye 2003: 126; emphasis added)

One interpretation of these passages is that they reflect a confusionrbetwee
thenatureof a thing and thevidenceve have of its nature, or between the
metaphysical and the epistemic. There igqoivalencéetween disunified behavior
and mental duality on the one hand, and unified behavior and mental singularity on
the other, such that every time a subject behaves in a disunified fashion she must have
two minds at that moment, and every time she behaves in a unified fashion she must
have one mind at that moment. The behavior of a split-brain swljeog the split-
brain experiment provides evidence concerning the deep structure of that subject’
mental life—a deep structure that is explained (in part) by the structure of the
subject’s brain, something that doestiingeeven when hebehaviorchanges.

Behavior that looks “single-minded” may provide evidence, perhaps
compelling evidence, perhapsry compelling evidence actualsingle-mindedness.
But it does notecisivelysupport that conclusion. Neither would behavior that looked
disunified provide decisive evidence of mental duality. The degree of “disunified”
behavior split-brain subjects exhibit during the split-brain experiment only provides
compelling evidence of conscious or mental duatitgonjunction with hypotheses

abouthowandwhythat behavior was elicited undirosecircumstances. If, for

instance, a certain class of subjects had seemed to exhibit the behavioeohargct
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the split-brain phenomenon, but had no neuroanatomical abnormalities, and,
moreover, if they exhibited this behavior specificallyduring the split-brain
experiments but rather when participatingnykind of psychological experiment
whatsoever, the explanation for their behavior might not have been mental duality at
all. Perhaps they would have been dubbed mentally ill, or simply uncooperative. The
important point is, again, that mental duality (or “disunity”) doessdiuceto
disunified behavior, nor vice versa, and mental singularity (or “unity”) doesn’teedu
to unified behavior, nor vice versa.

For whatever reason—or probably for numerous reasons—the pull of
verificationism often seems harder to resist in psychology than in other sci€hises
is why Putnam’s (1975) refutations of verificationism using non-psychological
examples, such as thatdifeaseremain useful. Medical professionals first become
acquainted with a disease, X, through encountering the cluster of symptoms, W, that
X normally produces. Indeed it may take quite some time before a partitudsar
of symptoms, W, is hypothesized todelusterof symptoms, signifying the presence
of aparticular disease. And then it might still turn out thati$¥'t really a cluster, or
that it is a cluster signifying the presence of one of a number of diseasesyifyrrs)
either disease X or allergy Y, and so forth. Meanwhile, other people may akquire
without exhibiting W at all.

The concept of diseasein other words, is that of an underlyioguseof the
symptoms that first provided evidence that the disease existed. But the digeatse i
equivalentto the symptoms it (normally) causes. And similarly, Putnam continued,

the concept gpainis not that of “the presence of a cluster of [stereotypical pain]
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responses, but rather the presence of an event or condition that normally caeses thos
responses” (1975: 330). Pain is what (normally) produces pain responses. Pain is not
the cause of pain (pain is nouchinga hot stove, for instance, even though touching

a hot stove does normally cause pain), and pain is not what pain causes. Pain is that
which is normally (but not necessarily) caused by e.g. touching a hot stove, and that
which normally (but not necessarily) causes e.g. wincing. And we telbsistdries

for other mental entities.

Including minds. The perfectly parallel subjects we considered in the previous
section were in some respects not too far removed from Putnam’s “super-super-
Spartans. (Who, for ideological reasons, giedoehavioral sign—not via report, not
by wincing, or by screaming, or by clenching their fists, nothing—of expéanignice
pain that they do nonetheless feel just as vividly as we feel ours.) Lacking thed norm
behavioral evidence for mental and conscious duality, we nonetheless concluded that
perfectly parallel subjects had two minds and two streams of consciousnesg becaus
we had other evidence—neural evidence—that convinced us of their mental duality.
Except that we are, if anything, in an even better position to conclude thatlgerfect
parallel subjects have two minds and two streams of consciousness, than we would be
to conclude that super-super-Spartans feel pain. For one thing, we had built into the
thought experiment that wadready hada good psychological theory for perfectly
parallel subjects, one that gave us confidence that we knew the mentalesharatit
their neural goings-on. And second, we are in a better position, | think, to describe the
sorts of behavior that paimormally causes than we are to describe the sorts of

behavior that having a single stream of consciousness, for instance, normally causes
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For (this is at least part of the explanation for this difference) weften) know

when we’re in pain, and therefore can really observe the sorts of behavior that we and
other people engage in when we’re in it. But, | would submit, we #aoivthat

we—by which | mean we human animals, and not necessarily we subjects of
experience—have a single stream of consciousness. It's possible thaafnorm

human subjects have two streams of consciousness as well, and therefore that much
of the behavior we've thought resulted from having a single stream of cons@®usne
really didn’t. And even if we do have single minds and single streams of
consciousness, and even if we know that we do, | still don’t think that we know as
much about the typical behavioral effects of having a single mind and a siegi®a str

of consciousness, as we know about the typical behavioral effects of being in great
pain.

Here | suppose Nagel (and perhaps Marks and Tye also) might object that my
borrowed analogy linking mental duality to pain, or to polio, gets me in trouble. If
polio is the thing responsible for the cluster of symptoms associated with polio, why
can’t mental singularity b&hatevemormally causes unified behavior? We could just
stipulate,that is, that whatever the mental causes of integrated behavior, it shall
constitute a single mind. But this is what d@n’t do with diseases. While the
medical community mighttypothesizéhat there is single diseaseesponsible for
symptom-cluster W, this istaypothesispne that they are willing to revise in light of
further discoveries about the causecausesof W. It could have turned out that
there werdwo, distinctdiseases (or one disease and one allergic reabibbim)

responsible for the cluster of symptoms associated with polio, for instancé, ttvaic
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medical community would not claim are now both a single disease by prior
stipulation. And similarly it could turn out that there aw@ minds responsible for
my integrated behavior.

This is all of course familiar, but the verificationist turn that Putnam (1975)
sought to bury may still haunt some corners in psychology (and philosophy of
psychology). So perhaps verificationism is the best explanation for Marks’ (1881) a
Tye’s (2003) (less so Nagel's (1979)) repeated appeal to split-brain subject
integrated behavior to support a mental and conscious singularity model. The appeal
makes sense up to a point, for integrated behavior no doubt does E@wide
compelling evidence for some kind of mental integration or at least coordination.
(The right kind or degree of whiakould produce mental singularity, in my account.)
But the appeal can only be taken so far. Unified or integrated behavior is, again,
defeasibleevidence for mental and conscious singularity, just as a perfectly calm
demeanor is compelling but defeasible evidence for the absence of great pain.

This dissertation tries to defend the positions that split-brain subjects have two
minds and two streams of consciousness. But the defenses of those particular
positions are of course tentative. We don’t yet have an adequate, developed
psychological theory or set of theories, and so we can'’t yet say witmtgrtdether
the kinds of causal interactions between right and left hemispheres in spiit-brai
subjects isn’t of the intra-mind sort, in part because we don’t know the full extent of
interhemispheric interaction in split-brain subjects, but in large part alsndewe
don’t yet know with certainty what the “right” kind of causal interaction—adgon

that suffices to integrate what would otherwise be two minds into one—really is. A
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lot of what | can do at this point is just provisiemeevidence for supposing that
thereis a distinction between interhemispheric and intra-hemispheric interaction in
split-brain subjects, and that this distinctiopsychologically relevantglevant to
identifying those hemispheres with minds.

The “how many minds?” question, applied to split-brain subjects (or for that
matter to “normal” subjects), is like the question about whether a particulactsoibje
group of subjects who perhaps aren’t showingamptomsonetheless all suffer
from a commordiseaseWhat we cannot yet answer with certainty, but what we want
to know,is whether there is some kind of unifying causal process, or some kind of
unifying or integrating system of causal interactions, that’'s absent detive
hemispheres, though presenthin them, in split-brain subjects. And, if the answer to
thatquestion is yes, what we want to know is whether this causal process is somehow
explanatorilydeep,and thus so important that its presetraenpsthe absence of
superficial behavioral “symptoms” of duality. The answer to one or both of these
guestions might beo, and the “one mind” model might be correct. But

verificationismcannot lead us to the right answer.

5.2 Minds and Persons
But there may be something else going on in Marks (1981) and in Tye (2003) and in
Nagel (1979) that is responsible for the (in my view) exaggerated emphasisatey pl
upon split-brain subjects’ grossly characterized, day-to-day behavior, imethgor
about their mental structure. A second interpretation of these philosophers isythat the
are simply concerned about how on earth to reconcile a scientific model ddraplit

subjects’ minds as dual, with our pre-theoretic, social, legal, moral, persatal, a

162



practical ways of understanding and relating to those subjects. For we waukdlpat
respond to such subjects, we would naturally relate to them, as if they were single
persons, with single minds, and with a single unified consciousness, and so forth. We
might call this the problem of integratitigeoryandpractice
Tye, for instance, emphasizes that “Split-brain patigmsally act as if they

are single persons with a unified conception of the world and what is going on around
them” (2003: 115; original emphasis)—in contrast, he says, to subjects with
dissociative identity disorder (DID), or what used to be called “multiple pdrgona
disorder.” A split-brain subject—with a discernible and seemingly normal
personality, temperament, and range of behavior typedikea DID subject—is not
the sweetest, most unassuming, if a bit shy, person you’ve ever met on one day, and a
loud-mouthed, arrogant, obnoxiously aggressive person the next. And Marks, too,
believes that a subject with DID is a better candidate for possessinglenoiinds
than a split-brain subject is:

The successive sets of propositional attitudes we use to explain

her [a DID subject’s] State 1 behavior have a familiar kind of

internal coherence, and they follow each other, with various

changes and overlaps, in the way we expect; and those for State

2 do so as well. Each, separately, looks like part of a typical

psychological history of a single person. But if we attempt to

combine them, that is, take the successive sets of propositional

attitudes in their true temporal order, we can maintain the

internal coherence of the individual sets on each side of a

transition between State 1 and State 2 only by making it

unintelligible how they could be parts of the psychological

history of a single person. (Marks 1981: 27)

Marks makes this worry about integrating theory and practice particularly

personalwhen he points out that it is conceivable that technologically superior alien
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life forms performed outwardly undetectable, immediate-recovery laBesa@mies
onall “normal” human subjects last year, and that we simply haven't discovered it
yet, because the vast majority of us have never been subjects in a split-brain
experiment. “For my part,” he says, “I find it scarcely conceivable that my
individuality depends upon the falsity of this surgical fantasy, or upon any facts about
how | might behave in . . . [a split-brain] experiment” (Marks 1981: 11). Note the last
clause in particular: Marks is barely able to concede thavimdehavior under
conditions of perceptual lateralization could provide compelling scientific ieegde
thathehas two minds (or at least, that he isn’t an individual); how can he then in
good faith be any less reluctant to ascribe mental duality (or at least, dudl)de
split-brain subjects?

The worry about integrating theory and practice is most explicit in Nagel:

It seems strange to suggest that we are not in a position to
ascribe all those experiences to the same person, just because
of some peculiarities about how the integration is achieved.
The people whénowthese patients find it natural to relate to
them as single individuals.

(Nagel 1979: 159; original emphasis)

Even more troublingly, for Nagel as for Marks, what we say about split-brain
subjects has implications for what we say about “normal” subjects as welb&othi
subjects are just like us in this important respect, Nagel says: they lave tw
hemispheres, each of whicbuldsupport a mind in the other’s absence; as it is,

though, those hemispheres don’t function entirely independently of each other. They

interact with each other in various ways, and if they don’t interact with eachimther
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all the ways and to the extent that ours do, this just maketegueeof “mental
unity” greater than theirs. . . But not absolute. “Even if we analyze the ideatpin
terms of functional integration, therefore”—as | have suggested we do—*“theotinity
our own consciousness may be less clear than we had supposed” (Nagel 1979: 164).
And while:

The concept of a person might possibly survive an application

to cases which require us to speak of two or more persons in

one body. . . it seems strongly committed to some form of

whole number countability. Since even this seems open to

doubt, it is possible that the ordinary, simple idea of a single

person will come to seem quaint some day, when the

complexities of the human control system become clearer and

we become less certain that there is anything very important

that we areneof. But it is also possible that we shall be

unable to abandon the idea no matter what we discover.

(Nagel 1979: 164)

Nagel, in other words, ultimately suggests that no integration of theory and
practice is possible. Either one way of understanding split-brain subjects (and
“normal” subjects as well) will have to bow to another—or neither will yield, nor
admit of integration with the other. The scientific worldview, in other words, and the
non-scientific worldview, will both survive. But they will describe different wserl

Of course the general problem of integrating scientific with other modes of
understanding is a deep one, and one that many people, not just philosophers and not
just scientists, may be increasingly familiar with. And that the probiestsean this
particular instance will probably be clear to anyone familiar with thé lsgain
phenomenon. One of the things that makes the phenomenon so puzzling and so

fascinating is, of course, the disconnect between their ordinary, every dalgeand t

experimentally-evoked behavior, and Nagel is (as usual | think) insightfakting
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this disconnect as one between, again, scientific and other (legal, social, mgral, e
modes of understanding human beings. Fortunately, I think that the theory-practice
problem inthisinstance is less serious than in other, more familiar cases embodying
this problem, such as the free will vs. determinism &ase.

This is because the mental duality model, or at least some plausible versions
of it (including the one to which | would ascribe), understands mental duality in such
a way that we can attribute two minds to a split-brain subject and still réyianal
in some sense correctly—not just pragmatically, in other words—view that sabject
an individual, probably in most of the ways in which our pre-theoretic understanding
of human beings suggests that we should. Thus there is, | believe, less of & conflic
between the scientific or theoretic and the non-scientific or pre-thearetgei of
human beings in this case, than there is in the free will case, for instance.

The conflict between theory and practice is not so great in this instance for
three reasons. First, the mental duality model of split-brain subjects needlnttatt
mutually incoherent psychological states to the two hemispheres—so we dce free
view those subjects’ mental lives as coherent and thus unifsamesense, just as
Marks and Tye and Nagel do. Second, there are plausible accounts of personal
identity according to which a single person can have two minds, at least as some

plausible versions of the mental duality model understand mental duality. And third,

> The problem of integrating scientific and non-stific understanding of human beings with respect
to free will is that science (or much of scienagyway) presents us with a deterministic universet Y
some sort of vision of other people and of ourseh® freely acting agents is important not just in
social contexts in general, and not just in spaetas, personal interactions with other people ataa
for making (and justifying) moral judgments. Itteportant in legal contexts—to some extent the
concept is evenodifiedin law!

Perhaps another example of this is that betweesdieatific, value-free universe, and the pre-
theoretic, moral universe: morality, religion, setgi law, teach that some deaths are unjust, g8lin
wrong; but scientists discover only the deathsy tim killings, only theeauseof death and of killing,
only thebeliefsabout right and wrong; science doesn't discovemgness or injustice itself.
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while the two hemispheres of a split-brain subject don’t stand in the sort of functional
relations to each other that they would need to in order to constitute a single mind, on
my view, the relations that they stand in to the subject’s body and to the subject’s
world make it so that even if the subject were somehow constituted by two persons,
these would be persons who should justly and rationally be treated as one (at least in
most instances). These three claims are related, but let me disdus$ tsen

separately.

Marks and Tye believe that we have more reason for ascribing multiple minds
to a DID than to a split-brain subject, because only the former subject is one to whom
it is tempting or potentially necessary to ascribe incompatible persesalit
incompatible character traits and values and goals, and so forth. But in mostesstanc
we aren’t tempted to ascribe incompatible personalities or characters amthgo &
split-brain subject at all. So whence the motivation for attributing multiphelsrio a
split-brain subject?

But the mental duality model is obviously not offered in terms of incoherence
or incompatibility between mental states or mental systems. The two mindgpldf a
brain subject may be very similar. If my arguments concerning thegbigrparallel
subject are correct, two minds can be not just perfectly coherent but qualitativel
identical andstill be two minds. So the fact that split-brain subjects seem, most of the
time, like “normal” individuals with “coherent” mental lives is not in any conflict

with the mental duality model. The motivation for the mental duality model lies
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elsewhere. What makesrétional to relate to a split-brain subject as a “single
individual” may, perhaps, depend upon the overall coherence of her mentaf‘%tates.

Second, the passages quoted above in this subsection also exaggerate the
seriousness of the problem of integrating theory and practice with respedt-to spl
brain subjects by conflating seeing or treating a subject as (constitutedibyle
personsand attributing multiplenindsto that subject. But individuating minds and
personal identity are, | think, distinct issues. This is one of the reasons avg | h
tried to steer clear of personal identity questions (and why | have feltabialid do
s0), but let me just briefly explain why, when we understand the meaning of the
(scientific) attribution of mental duality to these subjects, we seettisatot
necessarily incompatible with regarding such subjects as single persons.

While both personal and mental singularity may be a matter of integration, as
Nagel says, being a single person may require a different kind of inbegraid/or

integration of different things, than being a single mind requires. For iestante

“®To be clear, | am not actually convinced that cehee and unity play as significant a role in
governing our understanding of and interactions wither people that Marks and Tye and Nagel seem
to believe. There’s no doubt that certain kindsimity play a significant role in such interactions;
expect that if | tell someone something importaet|]l remember it the next day, for instance.
(Although I trust I'm not the only one who's beeisappointed in the past.) But it seems to me tleat w
beholders tolerate, if barely, a fair degree of wha eyes take to be inconsistency, incohererice, e

in other people. And even in extreme cases in wivieon't tolerate it, cases in which a subject’s
apparent incoherence, irrationality, inconsistemeydisunity, baffles or disturbs us greatly, | bav
further doubts about whether, in these caseqotiallyresort, in a meaningful way, to treating such a
subject as multiple individuals. (Do jurors accty insanity plea of a plaintiff diagnosed with DID
because thegeally think his body is occupied by multiple personsysdme of whom can be justly
sent to prison? Or do they just think the guyss?) Of course we woultteat very differently (and
understand differently) the angry, aggressive, mathy violent “alter” of a subject whose other

“alter” is fearful, retiring, gentle. But respondito an angry person very differently from how one
would respond to a fearful person, whether thefieesame person (at different times) or not, is jus
basic social competence. Still, since Marks andang Nagel, and perhaps many other philosophers,
are all convinced of the importance of seeing offemple as unified and coherent agents, | dont pus
this point. Here | just claim that coherence anilyumay enjoy a significance in non-scientific wayfs
understandingeoplethat they don’t enjoy in scientific ways of undargdingminds there thus seems
to be no conflict between the two modes of undaditay, however; in contrast to the free will case
where there is at leastpaima facieconflict between free action and determinism (e¥en
compatibilismshows the conflict to be merely apparent).
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next section, | am going to argue that the generally integrated arasésplit-brain
subjects’ behavior results less from interhemisphategrationof mental states and
processes and more from interhemispheordinationof output (and input). To take
one example, imagine that, if right and left hemisphere simultaneously issue
competing and conflicting motor plans, steongerissuance wins, arithat action

and not the other is initiated. (Though within some very short time period,
presumably, the other hemisphere could generate an even stronger “vetoing”
response, checking or reversing the other hemisphere’s motor plan.) This could be
modeled as (friendly) competition between two still distinct mental sgs(eneven

as a form of cooperation between the two distinct mental systems). And eailynitt

it couldperhaps be modeled as a form of competition (or perhaps cooperation)
between persons as well. But this could also be easily modeled as intra-personal
competition between or coordination of desires, as well. If “part of” Cagwyr, s
wants to leave the server’s tip right where it is, but “part of” him wants to just go
ahead and grab it, and if his desire to take castiaagerthan his desire to leave it
where it is, and if histrongerdesire is the one that actually “prevails” over his
behavior, yielding an efficacious motor plan that results in him stealing someone
else’s tip. . . . Many people, probably most people, would probably say tltainwe
hold Carter responsible for stealing someone’s wage, and that we can viesdim a
single person. And, interestingly, it seems as if there are least soareesin

which we could hold Carter to be a single person, morally culpable for this theft, eve
if Carter is a split-brain subject and the competing desires were locatetimatdi

hemispheres. (Admittedly the details could matter here.) Of courser Gaain
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ambivalentthief, and there may be better and worse angels of his nature. . . . But this
is mundane, really. Perhaps the right thing in the end would be to say that Carter, the
whole organism, wanted to be good (RH) and he wanted to be bad (LH) and in the
end he especially wanted to be bad (LH).

This isn’t to say that wshould definitelysee Carter as a single person,
responsible for stealing his server’s tip, in the example | just sketchemhddhing,
the sketch is too bare, and anyway, much deeper thought about personal identity, not
to mention moral responsibility, would be called for. All | hope to have suggested is
that accepting the mental duality model, properly understood, for split-brain subject
leaves room for negotiation and maneuver where constructing an account of personal
identity, even a psychological account of personal identity, is concerned. Thé menta
duality model could very well be compatible with a wide range of positions on
matters that are of great personal and social and moral and legal arehprac
importance to us.

| said above that even though being a single person probably is in part a
matter of integration, just as being a single mind is also a matter of timegthe
kind of integration that matters may differ between the two sorts of casesiBut i
also arguable that personal unity or individuality depends less upon mental
integration than does mental singularity or one mindedness. Personal individuality
might depend more upon other factors—perhaps factors like unity and coherence, for
instance, as Marks and Tye believe. The psychological similarity be&ait-
brain subject’s right and left hemisphere could have more relevance to tleat’subj

personal identity than to how many minds he has. And | suspect that historysmatter
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more to personhood than to mindhood as well; the fact that the two hemispheres of a
split-brain subject have a similar history, that is, may be of greatertamgerto the
subjects’personalidentity than it is to individuating their minds. For the two
hemispheredo share a history, including a social history, and a history of acting
together. (Not necessarily acting onementally speaking, but they've jointly

contributed to many of the same actions. And personhood is | think more closely tied
to notions of agency than is mindhood, which would make sense, given the different
domains to which the concepts of persons and minds are belong.) And they share not
just a past, of course, but also a future, because they remain inside the same body.
Indeed regardless of how little integration there is between right and heiiiteere

mental processes, there is still just dfeeto be led, one set of things to experience, if
not one shared set of experiences, and one past to be remembered, if not one shared
set of memories.

The shared history of the two hemispheres provides another reason why it is
not just understandable but rational for the loved ones of a split-brain subject to
continue to relate to the subject as a single person after his callosota@nit.dsiif,
after their only son’s callosotomy, S’s parents are suddenly confrontedwaith t
strangers, Rightie (RH) and Leftie (LH). They have known Rightie and Leftil
of S’s life: S haslwaysbeen constituted in part by both Rightie and Leftie. Now
granted Rightie and Leftie may now bear a different relationship to each aitier, a
may now be associated with distinct minds. (For that matter, maybe S’snaglefa
hemispheres werwaysassociated with distinct minds.) But all the same elements

are there, and no doubt S’s parents related to him previously as a single person—their
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one son. (After all, while his brain and his two hemispheres are an important part of
him, to say the least, his parents might well balk if you stated that theyheere t
entiretyof him.)

Finally, even if Svereassociated with two distinct persons, Rightie and
Leftie, it is not clear how one coulckat S as two persons, in any way that would
significantly diverge from treating S as one person. S isn't like a pair aficed|
siblings, joined at the hip, each of whom can at leasbduoedifferent things, can
havesomedifferent relationship with a unique marital partner. S isn't like a DID
subject, whose body is occupied by different persons (if that is what you think about
DID) at differenttimes.There is no need to say things twice, to S, and no way to have
a relationship with Rightie that you don’t have with Leftie; there is Nithy, on a
day-to-day, practical basis, tlo something to Rightie that you don’t do to Leftie.

If S’s two hemispheres had very different characters, and each initiated
behaviors that differed, morally, from that of the other, and if neither hemisphere
could act quickly testopthe other hemisphere’s immoral behavior, then there might
be some difficulties about, say, imprisoning S for a crime he’d committed.dgurtl
think this is a genuine worry, first, and second even if we did somehow have good
evidence that Rightie really wanted to stop Leftie from stealing thieutavas just
too functionally depressed or something, we wouldn’t, | don’t think, resort to treating
S like two persons. We would again at most have to treat him as someone who wasn’t
fully culpable for his actions, because he (S, that is, not Rightie or Lefts)twa

capable of sifting through his various motivations in the normal way, didn’t have his
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full range of beliefs to be used in the same reasoning process, or couldn’t us# some
his desires to guide his action.

| don’t mean to say that these few quick and rough things that I've said here
on the subject of personal identity are uncontroversial, or that they can diebeite
used to develop the best account of persons. | do hope to have made plausible my
belief that accepting a model of a split-brain subject’s cognitive artiigec
according to which she has two minds still leawsnfor ascribing those minds to a
single person. In some cases multiple minds may bear relationships to ea¢hatthe
allow them to jointly constitute (or constitute in part) a single person—without
bearing the relationships to each other that would make them into a single mind, from
the perspective of a scientific psychology. For while scientific findmigjgprobably
contribute to our understanding of persons and personhood in general, in all of us, the
important interests we have in persons are not equivalent to or exhausted by the

scientific interests we have in minds.

6 Duality versus Partial Co-mentality

In this section | turn to a final objection to the “two minds” conclusion for splittbra
subjects: the objection posed by the existence of subcortical structures icmiinect
two cortically separated cerebral hemispheres in split-brain subjects. That the two
hemispheres of a split-brain subject remain connected via structures wghichifi
cognition and experience might in fact seem to call into question the very meaning

and import of the “how many minds?” question. For their existence, especially in
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combination with the isomorphism thesis, may show that a split-brain subject has an

indeterminate number of minds.

6.1 Partial Co-Mentality (Or, an Indeterminate Number of Minds?)
In the previous chapter | concluded that a question can escape being “redoaly’
if can be shown to be an empirical question, or an interesting conceptual question.
(Some such conceptual questions have a role to play in scientific theories, though as |
suggested in Chapter Two, there is no reason to thinlalihateresting conceptual
guestions do.) A merely verbal question, however, can only be answered by arbitrary
decision.

| think that the concept ofrminddoes have a role to play in a psychological
theory, or at least in a functionalist psychological theory—a role whigbtis
important and very subtle. This role relates to the relationship between type-
identifying mental states and individuating token minds. Within the functionalist
framework, the types of interactions a mental state can and can’'t engage in—t
nature of its causal relationships to other tokens of particular mental typesfads i
a large part of what makes that mental state the type of mental statéstha
saying that a belief isnconsciousyou say something about the systematic relations
it bears to other mental states of various types, something about its causahrole i
larger psychological economy. The relationship between mental statenypeental
interactions within the computational-representational theory of mind meammnthat
of the theory’s most basic forms of explanation is what we might call explatation

functional-type.
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One of the things a psychological theory for a particular species tedls us i
which types of mental state that members of the species have and the difegrent
those different types of mental state can interact with each other. Aghsgical
theory might tell us that beliefs and desires can interact with each otheutthe
mediation of perceptual states, for instance, or that the activation of stored@pisodi
memories, in contrast to the activation of stored semantic memories, consists in pa
of the generation of mental images. But these general rules—rules that in part define
what itis to be a belief, an episodic memory—are only meant to apipihyn a mind,;
the inability of a belief and a desire to interact absent a perceptual pdoessst
even constitute aexceptiorto the general rule that beliefs and desires can, ceteris
paribus, interact absent a perceptual process, if the belief and the desiaela
located in a distinct mind; the rules are defined over a mind, but not across them. This
is, | think, part of the work that minds do within a psychological theory, though they
do this work subtly and implicitly.

The boundaries of a mind are functional but have theoretical and explanatory
significance. To mark something as a mind is to mark it as a system witim¢hefki
structure that requires psychological explanation. But also, the functional
relationships between mental tokewighin a mind require a different sort of
psychological explanation than do functional relationships between mental tokens
acrossminds. The “how many minds?” question is then a question in part about
where and when we apply our psychological theories, a question about carving up the
domain of psychological explanation, and perhaps a question about the range of

psychological laws as well.
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A purely psychological and a partly neural approach to individuating minds
should tend to yield the same answer to the “how many minds?” question for any
particular creature, given, among other things, the necessity of providingured
with a psychological taxonomy before using neural facts to individuate minds in the
first place. | have argued, however, that for the rare creature for whqurilg
psychological and the partly neural criteria for individuating minds mdg gie
different answer, the correct answer is that yielded by the parthaln@ethod of
individuating minds. These claims both support and are supported by the
isomorphism thesis, according to which cognitive architecture and the neural
architecture underlying it are isomorphic.

But while the isomorphism thesis provides some reason to reject the “one
mind” claim for split-brain subjects, it does not necessarily support a “twdshi
conclusion for such subjects. In fact it might be claimed that the isomorphiss thes
supports the claim that split-brain subjects represent a case intermethagerbe
having one mind and having two. Let the term “co-mentality” refer to theaesip
mental tokens bear to each other when they belong to the same mind. Following
Lockwood (1989), we might reason as follows. (Lockwood argued that the neural
architecture of split-brain subjects affords thepaatially unified consciousnesklis
model of split-brain subjects’ consciousness will be examined in Chapter Firgg, )
physical connectedness comes in degrees. (Imagine an island composed of kwo smal
mountains and a valley in between, and now imagine the ocean levels rising
continually, such that this islarggtaduallybecomes two islands.) Second, if mental

structure is isomorphic to neural structure, then co-mentality may come gedegr
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also. What would it mean for co-mentality to come in degrees? It is difficulake m
this idea precise without an account of what functional relationships spep#i ¢f
mental states should bear to each other whendbbglong to a single mind, but let

us continue to try to use co-mentality as a placeholdevtiateverkind or kinds of
relationships two mental states bear to each other when they belong to theisame m
and say that, for a given set of mental states, their degree of co-tygestahsolute
when every mental state in that set is co-mental with every other statesettha

Their degree of co-mentality is zero when no mental state in that setisrdal with

any other state in that set, and intermediate degrees of co-meiatiaiitybletween

these two extremes.

Perhaps split-brain subjects have neither a single mind within which all
mental states are co-mental with each other, nor two wholly discrete minagshet
which no two mental states are co-mental with each other. For while the two
hemispheres of a split-brain subject are divided at the cortical level, thajnre
connected to each other via their mutual connectedness to subcortical and other non-
cortical structures. These non-cortical structures meanwhile mak#ecoand
essential contributions to mental operations. So perhaps, in a split-brain subject, ther
are right and left hemisphere mental states that are not co-mentaauhtlother, but
subcortically-borne mental states which are co-mental with both right and lef
hemisphere states. Therefore a split-brain subject has neither ondyéufatied”
mind nor two wholly “discrete” minds.

But accepting that co-mentality can come in degrees might call into question

the meaning and import of the “how many minds?” debate itself. If there casée c
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intermediate between having one mind and having two minds, then the “how many
minds?” question may not be answerable—not in whole number terms—absent
making some kind of arbitrary decision, at least for split-brain subjects. 50 wh
agonize over the “how many minds?” question?

This worry, that the possibility of partial co-mentality challengesethtire
import of the “how many minds?” debate for split-brain subjects, is itselfyabesalt
with. Prima facie, at least, cases of partial co-mentality seenbfmsEnere seems
no reason to insist that mindaustbe wholly discrete from each other, in the relevant
(intra-mind) sense. Conjoined twins who partially shared a cerebral lobe might not
have wholly discrete minds, for instance. Isomorphism between mind and brain may
give reason to think that multiple minds need not be wholly discrete. But this doesn’t
make it a waste of time to wonder, in any particular instance, whetherrdatitye
holds or does not hold at all between multiple mental systems. And as, in general, two
things need not be wholly discrete or distinct from each other in order to be two
things, there could still be reason to wonder whether a split-brain subject is more
helpfully and accurately conceived as having two minds or one mind.

Sodothe two “disconnected” hemispheres of a split-brain subject constitute a
single mind, between which only partial co-mentality holds? It is certaundythat,
due in very large part to their mutual connectedness to non-cortical (neural)
structures, the two hemispheres of a split-brain subjects are psychologreaéd in
some special ways. In the rest of this section however | explain why | ni@ssthe
believe that the “two minds” or mental duality model is still the best modelitf spl

brain subjects’ cognitive architectures: sub- and non-cortical stascare essentially
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involved in cognitive operations, but in a way that is more consistent with mental
lateralization or bilateralization than with mental unification; non-calt-mediated
interactions between the two hemispheres serve more as a means of coordi@ating t
activities of the two hemispheres than they do as a means of integratingehéat
processing.

At least so | believe at the present time. Ultimately, whether sub- ard non
cortical structures do compromise a mental duality model or better suppatibh par
co-mentality model in part depends, of course, on what those structures aremtbing, a
on their place in the overall mental architecture associated with a spiitshigect’s
brain. But we don’knowthese things yet. So everything | say in this section will of
necessity be very tentative. | speak in broad strokes in part for that reason, ahd in par
because | am interested in the philosophical question of whether, assuming that non-
cortical structures are essentially involved in cognitive processes, sundiag they
mediate some form of causal interaction between the two hemispheres, the two

hemispheresannotbe associated with distinct minds. | argue that they still can.

6.2 Subcortical Structures: Plausible Sources of (InterhemisphezitgM
Integration?
This subsection describes introduces some important terms and players
(neuroanatomical structures) in the debate about “subcortically mediated”
interhemispheric interaction in split-brain subjects, to give some sense ohighat t
debate is about. In this subsection | deal with some empirical and terminblogica
issues and challenges to the debate; subsequent subsections turn to the more

philosophically relevant conceptual and theoretical issues.
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There are a few different ways of classifying cortical and noneeadbrt
neuroanatomy, but | will use “cerebral hemispheres” to refer to the cecebtiex,
the basal ganglia, and the cortical white matter (including the corpaswa). | will
use “cerebral cortex” to refer to the frontal, parietal, occipital, and tehiodes,
and also to the olfactory cortex and hippocampus. | will also classifyrasal the
corpus callosum, the anterior commissure, and also the hippocampal commissure. By
“subcortical structures” | mean to refer to the thalamus and hypothalamus, thed t
striatum, and to the amygdala. (There are, again, other ways of clagsibyne of
these structures, but | think this way makes best sense of the split-brabuiéem

cortical and subcortical structures.) See Figure 3.1.
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Figure 3.1: Gross Anatomical Divisions of the Brain
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When neuropsychologists (and philosophers) refeubzortical structuresas
a possible means of interhemispheric mental unity in split-brain subjects, to which
structures can they be referring? To begin to answer this question we need to know
which structures communicate across the midline of the brain, either via csaumesis
or by virtue of being midline structures (rather than bilateral, pairedstesg to
begin with.

In addition to the corpus callosum (and the optic chiasm, at which information
from the nasal visual field from both eyes crosses to be carried to the hemisphere
contralateral to the eye from which it originates), the brain contains a numitéeof
crossing pathways: the anterior commissure and the posterior commissureneatent
just above, and the massa intermedia, the hippocampal commissure and fornix, and
the intertectal commissure.

Note in addition that at every level of thginalcord there are both gray and
white matter commissures carrying sensory and motor information. On the motor
side—the white matter commissures of the spinal cord are contributed to by the
corticospinal tract—these play a role in applying motor commands potentially
initiated by only a single hemisphere to muscles on both sides of the body. Despite
these commissures, the two hemispheres of a split-brain subject often don’t have
strictly speaking identical motor control over the two sides of the body.

In the brainstem, most pathways ascending from the spinal cord run
contralateral to the side from which they originate, and most pathways descending to

the spinal cord run contralateral to the side on which they terminate. The situation
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with cranial nerves and their pathways is much more complex and difficult to sum up.
Pathways from cortex to cranial nerves and vice versa tend to be bilatesar(tial,
1995), but with a mixture of crossed and uncrossed (contralateral and ipsilateral)
pathways, and not every nerve shows this pattern. Significantly ascendirad crani
nerve V, however, which carries sensory information concerning the face tprojec
bilaterally (Gazzaniga, 1970) which is why a split-brain subject can avoakze for
points on the face and neck.

Finally the brain contains some midline structures, most notably, for our
purposes, the cerebellum. The lateral hemispheres of the cerebellum (the
cerebrocerebellum) send and receive “crossed” information: the righafsioe
cerebellum generally receives information concered with the right sithe diody,
that is, and sends its output to the left hemisphere (which is also primarily c@hcerne
with the right side of the body). Thus right cerebellar lesions can produceidght
hemineglect (perhaps at least in part due to the right lateral cerebellumésctivity
with the left hemispheréY.Also note, though, that thesrmisor central portion of the
cerebellum, between the two cerebellar hemispheres, is concernedovéments of
the trunk. Thus right and left side body maps may be coordinated via their mutual
connectedness to central cerebellar body maps.

Many bilateral, paired, non-cortical structures aredn@ictly connected to
each other; there is no commissure of the amygdala, for instance, and no striatal
commissure. Of course, even absent any commissural connections betweéghtsay, r

and left amydala, these structures could still interact. In fact so longhaarkeot

“" Silveri, M., Misciagna, S., Terrezza, G. 2001.Rigide neglect in right cerebellar lesidournal of
Neurology Neurosurgery and Psychia#y: 114-117.
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functioning they are bound toteractatsomepoint or other; everything in the brain

will interact with everything else in the brain Wwame possibly very long, very
convoluted, causal chain. But then, again, I'm sure every structure in my brain has
interacted asomepoint with every structure in my sister’s brain; we're concerned
here with questions of causal intimd@yVe have prima facie reasonsospect

(though of course not to be certain) that two brain structures connected diyectly b
some neural pathway are in some sort of important functional relationship with eac
other—a more intimate functional relationship than two structures that are oply ver
indirectly connected, in part because direct pathways of course allow far fast
communication, and speed matters in the brain. So let us consider the most promising
pathways—the most direct routes between one hemisphere and the other—in split-
brain subjects.

Of these, several don't look at this point to play any significant role in the
interhemispheric integration of mental states and processes. The massadid
connects right and left thalamus, a structure that is arguably so inexttio&bly
with cortical areas in its functioning that it could be considered a corticatte,
functionally.But so far as | know there is very little communication between right
and left thalamus, and whether the massa intermedia really has any functional
significance is unclear, especially since it is apparently absent ny aigaificant
portion (about 20%) of the human population. (It is noteworthy that the massa

intermedia isn’t necessarily a commissure per se but rather just agfosgdof

“8 One strong way of expressing this point woulddsay that we’re concerned with which causal
chains constitute natural (functional) kinds ingsylogy. And in particular with which causal chains
constitute the natural kind of amra-mind interactionBut this assumes that there is such a kind,
which of course there might turn out not to be.
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midline thalamic nuclei, and thus we might not expect it to serve a “unifying’) rol
The functional significance of posterior commissural fibers is also nat theaigh
they may be involved somehow with pupillary light reflexes. (The functional
significance of the habenular commissure, which | did not mention earliespisat
clear, and | have never heard the habenular nucleus specifically implicaie
debate about subcortical communication in split-brain subjects.) There is also a
habenular commissure connecting right and left habenulae—limbic strudtuses.
possible that this commissure serves some sort of role integrating or ctogdiha
states of the two hemispheres with respect to the sorts of activitiebtauka

nuclei are involved in, including regulation of sleep-wake cycles, pain processing
and reproductive and nutritive behavior. (The habenular nuclei output to midbrain
tegmental areas and to the pineal gland.) | have not read anything in theasplit-
literature implicating it in any function (much less interhemispherictfon)
however.

This leaves, as commissures likely to serve as significant routes of
interhemispheric interaction, in addition to the corpus callosum, the anterior
commissure, the hippocampal commissure, and the intertectal commissure.
Sectioning the posterior callosum, however, as is done in a full callosotomy,
necessitates sectioning the hippocampal commissure as well (Gaz@0igaln a
completecommissurotomymneanwhile, the anterior commissure also sectioned. Thus,
depending on the extent of the surgery, there are fewer or greater oppestiamiti

cortical commissural communication between the hemispheres.
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The anterior commissure “derives its fibers from the temporal lobe and from
subcortical ‘limbic’ structures, in particular, the amygdala, and projecitetsame
regions in the other hemisphere” (Gazzaniga and LeDoux, 1978: 153). Gazzaniga and
LeDoux accordingly speculate that the anterior commissure may play stame the
interhemispheric transfer of affect in callosotomized (though not
commissurotomized) subjects. Others raise doubts, however; Doty writeghthat “
amygdala, as the principal organizer of emotional reactions, is decidedigraiila
its anatomical relations and electrophysiological manifestations” (7@8%9:He
drew this conclusion in part after performing unilateral lesion studies on non-human
primates; at least one study using rats found that anxiety could be incbgase
stimulating the right amygdala, but not by stimulating the left (Adamec adawi,
1994), suggesting an absence of at least left-to-right amygdala transfers Skedie
these are more difficult to run using human subjects for obvious reasons, but
Damasio, Adolphs, and Damasio (2003) theorize that one should expect even greater
degrees of lateralization of emotion in human subjects. (Actually there is a gdod de
of evidence for the lateralization of emotions in human and in some other mammalian
subjects, but since cortical areas are significantly involved in emotionaitsias
well, it is difficult to determine how lateralized subcortical emotion&utis are
from the mere fact that emotion is lateralized in the hemispheres.)ISian& know
how to rule out that the anterior commissure plays some role in the interhemispheric
transfer of affect in some split-brain subjects | will assume thagittmif the
anterior commissurdoesserve as a means of interhemispheric communication, then

subjects who have undergone full callosotomy and those who have undergone
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complete commissurotomy (and certainly those have undergone only partial
callosotomy) may constitute importantly different cases, however, wherpazing
the mental duality and the partial co-mentality models is concerndd. it

continue to speak generally of “split-brain subjects” and only distinguish between
(full) callosotomy and commissurotomy cases if it seems particukzdyant.

The split-brain literature on interhemispheric subcortical interaction is
unfortunately slightly more difficult to sort through than it probably has to be. One
difficulty is terminological. The term “subcortical” is used sometitweefer only to
non-cortical components of the cerebral hemispheres: the thalamus and
hypothalamus, the striatum (or basal ganglia), and the amygdala. In stme of
literature on subcortically-mediated interaction in the split-brain sylyjeetever, the
term “subcortical” is used to refer more broadly to aogcortical brain structure.
(E.g., Handy, Gazzaniga, and Ivry (2003) write: “Evidence that a putative interna
clock may be linked teubcortical mechanisntgas come from a variety of sources.
This work has focused on tkerebellumand basal ganglia, two structures that have
extensive reciprocal connections with the cerebral cortex” (1461; empHdsid)a
Or, Corballis and Forster (2003) write of “a subcortical visual route, presymwiabl
thesuperior colliculus (337).) | prefer to use the term “subcortical” more strictly, to
refer to non-cortical components of the cerebral hemispheres, and to use the broader
term “non-cortical” to refer to non-cortical neural structures: to midsauctures,
to the cerebellum, and in some instances even to the cord. But this terminological

issue makes it difficult to tell even thangeof structures that neuropsychologists
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(and philosophers) intend to implicate when they speak of possible “subcortical”
interactions in split-brain subjects.

For much of the literature on split-brain subjects uses the term “subcortical
imprecisely in a further way also. Works referring to “subcorticaBrimémispheric
interaction in split-brain subjects often don’t specify, or even speculatevasit,
sub- or non-cortical structures are mediating the interaction in questioneréng
reason for this is understandable: many times, authors no doubt simply don’t know
which non-cortical structures are sustaining the interaction in question. Bist $kilk
a significant problem, for two reasons.

First and more obviously, “subcortical” and “non-cortical” are
neuroanatomical and not functional terms, and subcortical structures, no less than
cortical and non-cortical structures, are not helpfully spoken of as a unitaml#ase
(In fact everoneparticular subcortical structure, the thalamus, contains at least four
functionallydistinct nuclei group, one concerned with arousal and awakeness and
attention, and one limbic, one motor, and one sensory.) It is informative to be told
that subcortical structures serve a function no more frequently than it is atifeerto
be told that the cerebral cortex serves a function. Meanwhile sudmgrtical
structures are not, prima facie at least, even plausible candidates fatingedi
interhemispheric interaction (except indirectly), since again many of paessl
structures are ndinkedacross the midline functionally or even physically, and others
are often sectioned in the course of a “split-brain” surgery.

The intertectal commissure, between right and left superior colliculus, is an

exception; it is functionally significant in human subjects, and indeed my own sense
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is that a stronger case can be made for interhemispheric mental (in parotr-
perceptual and attentional) integration via the superior colliculus than for
interhemispheric mental integration via any other non-cortical structeeeS8&vazzi
et al. (2007) for discussion. (Note that the superior colliculus is a midbrain stsuctur
and not properly speaking a subcortical structure. Note also that the superior
colliculus contributes some fibers to the posterior commissure.)

| am sure that the authors who refer to subcortically-mediated
interhemispheric interactions in split-brain subjects, without implicagargcular
sub- (or non-) cortical structures, would agree that, ideally, we would all know more
about whichparticular sub- or non-cortical structures mediate such interactions. Still,
they would say, referring instead simply to “subcortical structures” asup g @t
worst non-ideally vague. But, these authors would presumably continue, in their own
defensesomeform of integration is achieved by split-brain subjects in a number of
behavioral tasks, suggesting that some form of interhemisphernitalintegration
has been achieved. And since cortically-mediated routes to such integration have
(essentially) been blocked in the split-brain subject, the integration exmtitstthe
proceeding via sub- or non-cortical routes. This justifies referring yréadl
subcortical (or non-cortical) sources of mental integration, even though jcsegdiy,
one would be able to narrow down which structures in particular are responsible for
the integration.

But there is a second, more significant, problem with sweeping references t
“subcortical” sources of (interhemispheric) mental integration (espegibken

“subcortical” is used broadly to include non-cortical structures like the superi

188



colliculus or the cerebellum). Some such references may be at worst n@tgust
and therefore not as helpful or informative as they would ideally be, but actually
misleading: they may refer to sources of interhemispheric mental inéegttaat
don’t actuallyexist.

For not all integrated-seeming or unified behavior, even behavior that is the
product of both hemisphergsarticipation, need be the product of the hemispheres
interactingwith each otherAnd not all communication between the hemispheres
amounts to interhemispheiittegrationof mental states and processes. So if you
observe integrated behavior in a split-brain subject, or even if you conclude that some
form of interhemispheric communication has occurred,canit infer that some
form of non-cortically mediated, interhemispheric mental integration rasred.
Instead, unified behavior may be the result of some sub- or non-corticallytegedia
coordination of the hemispheres’ inputs and outputs. (For instance, Savazzi et al.
speculate that “it might well be that after callosotomy, input to the exsti@sarea in
one hemisphere could provide descending input to the pontine nuclei bilaterally
through brainstem commissures and then to the contralateral cerebellamdodte
finally, in connection with the motor cortex on the same side, will carry out the
response” (2007: 2424). Depending on the form that this “connection” between the
ipsilateral cerebellar and motor cortex takes, no interaction betweenahe tw
hemispheres per se need be involved.) Meanwhile, this coordination of
interhemispheric inputs and outputs may or may not itself be a fonanafortical
mental integration, depending upon the fottakes. And, again, communication

between the hemispheres may occur via a route which is not characterszalitera
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of intra-mind interaction. (Note that interhemispheric communication between the
two hemispheres of a split-brain subject will indeed always or almost alveasisb-

or non-cortically-mediated. But this would be true even if the two hemispheres never
interacted except via a route that involved behavior. This is because of thig brai
“vertical” functional organization: both perception and action involve non-cortical
structures and pathways.)

Knowing which non-cortical structures were mediating interhemispheric
interaction (assuming we also knew some things about the functional properties of t
non-cortical structures in question) wollelp determine the psychological nature of
that interaction. It would help determine whether the function those structures we
performing in fact serves as a form of mental integration: as a form ohnmich
interaction. There may be some cases in which one can read off the behavioral data
andknowthat some form of interhemispheric interaction has occurred; if a spilit-bra
subject, S, can describe (LH) the form of a visual stimulus presented only in Rer LV
(RH), for instance, this suggests interhemispheric interaction. (Thoughretres i
case, we would need some way of knowing that RH processing was involved, for it
seems possible that instead visual information was sent to the right supeicoiusll
and then directly transferred via the intertectal commissure to the leftsupe
colliculus and then ultimately to the left hemisphere, without any right hemisphere
involvement. Holtzman (1983) raises this issue.) But in many instances, behatvior tha
appears to involve both hemispheres’ participation really might not. Or it might
involve both hemispheres’ participation, but not their interacting (directly or

indirectly) with each other; rather, their participation might consist in taeing
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joint effects on some downstream, non-cortical processing. Or it might invotiae
hemispheres’ interacting, but still without entailing any intra-minelgration. (To
take amobviousexample, suppose that that you present a photograph of a church to
S’s LVF (RH) and she says (LH) “It's a church.” Clearly interhemisiphateraction
has occurred. But suppose that it occurred via this roudeevia picture of a church
with her left hand (RH), and brought her sketch of the church into her RVF (LH).)
This is all just prefacatory, to urge caution and clarity (as much as is gdssibl
in discussions about subcortically- (or non-cortically-) mediated interpéris
interactions in split-brain subjects. In the rest of this section, | suggesitiize
whole sub- and non-cortical structures do not serve as a means of integrating what
would otherwise be two minds into one, and that the “two minds” or mental duality

model for split-brain subjects is the most useful and accurate.

6.3 What Kind of Interhemispheric Relations Do Non-cortical Structufiesd®?
Non-cortical, including subcortical, structures obviously play a complex and
important though admittedly not yet well understood role in coordinating the
activities of the two hemispheres: in perception and emotion, in attention and action.
That they play such a role, however, does not mean that they integedte/ould
otherwise perhaps be two minds into one. While it is not possible to draw any
decisive conclusions at this point about whether and to what extent non-cortical
structures serve as mechanisms for inter-hemispheric co-mentasitgettion
presents some reason to think that non-cortical operations are consistent withla me
duality model for split-brain subjects.

6.3.1 Non-cortical representations
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Non-cortical structures utilize representations: representations pbtahaduration,
for instance, and of visually perceived stimuli, and of motor effectors. Also, and
perhaps most famously, the split-brain cases illustrated that non-corticalists
either play some crucial role in generating, or permit the interhemisphansfer of,
emotionalor affectiveinformation (or both). (Non-cortical structures may also
generate and/or transfer what Sperry, Zaidel, and Zaidel (1978) refeasdjéneral
mentalaura, though the anterior commissure may also be implicated here.)

Yet even in these cases, it is difficult to say whether the two “disconiiected
hemispheresharethe same set of mental tokens, in virtue their mutual
connectedness to intact non-cortical structures in which these tokensateel J@r
whether they instead both have a non-cortically-mediated ability to access or to
generate distinct tokens of some of the same of mental state. For while, on the one
hand, some kind of affective information appears able to travedpwigroute,into
one hemisphere from the other, the hemisphdoelstinct things with these states.

In one famous example, a frightening film (about fire safety) was playsd
in V.P.’sleft visual field (righthemisphere). After viewing, V.P. said (LH) that she
didn’t know what she saw—*I think just a white flash”, she said, and, when prompted
further, “Maybe just some trees, red trees like in the fall.” When asked by her
examiner (Michael Gazzaniga) whether she felt anything watchinfgrtheshe
replied (LH), “I don’t really know why but I'm kind of scared. | feel jumpy. | think
maybe | don't like this room, or maybe it's you. You're getting me nervousriiigr
to an assistant, she said, “I know I like Dr. Gazzaniga, but right now I'm scared of

him for some reason.” (Gazzaniga 1985: 76-77).
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In another case, Schiffer et al. (1998) elicited different answers to questions
about an unhappy childhood experience from the two hemispheres of two split-brain
subjects. The experimenters put two sets of pegs, five in each set, in front of each
patient but obscured from his vision, where the leftmost peg in each set represented
“none” and the rightmost represented “extreme,” and then required the subjects to
answer questions like, “How much did this experience upset you at the time?” using
both hands at once. (Via his right hemisphere one subject expressed a higher degree
of disturbance by these memories than he did via his left. The second subject’s right
hemisphere expressed both a more positive self-image, and more negative emotions,
e.g. greater loneliness.) While the results of this second study could be iettgwet
showing that the hemispherdsn’t experience even the same affective states, despite
subcortical intactness, it is equally possible that the hemisptiieresperience the
same affective states, and yet, again, the hemisplesgsndedlifferently to these
states. (E.qg, the first subject’s left hemisphere might have “played it @bolit being
bullied in childhood; the second subject’s left hemisphere might have deemed it
socially inappropriate to express an overly strong self-image or &moverly
negative emotions.)

Meanwhile, the route by which the affective information travels between the
hemispheres is also of course highly relevant, and at this point | think skdhurat
least in many cases. Consider three ways that affective information could
hypothetically have carried from V.P.’s right to her left hemisphere, india@e
cited above. (These are obviously not the only three possible routes, and indeed | do

not even mean to suggest that the routes I'll describe are consistent witigexis
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evidence concerning the generation of affect and emotion; the exampleaite

just to illustrate that the particular neural route taken may have conses|f@nicew

we describe the psychological interaction between right and left hemispbeee.)
possibility is that her right hemisphere visual system in conjunction with Her rig
amygdala and generated an affective representation, a representati@gatizen
affective state. (There is disagreement about the content of affeativerational

states and even whether and to what extent such states are represeritaioaslyre

of such states is of course relevant to current concerns, but is also beyond our scope,
so | am deliberately vague, here.) Then V.P.’s left hemisphere gaicessadhis

token representation via her anterior commissure. (I believe that the anterio
commissure was not sectioned in V.P., but in any event for this example assume that
it wasn't.) So V.P. said that she felt a little jumpy.

A second possibility is that V.P.’s right hemisphere visual system in
conjunction with her right amygdala generated an affective representati
representation of a negative affective state. Then, via V.P.’s anterianissune, the
content of this representation was communicated to V.P.’s left amygdala, which
formed a representation with this same content. Her left hemisphere dettesvieft
amygdala affective representation (perhaps via her left thalamus) and sai¥ that
she felt a little jumpy.

A third possibility is that V.P.’s right hemisphere visual system in conjunction
with her right amygdala and hypothalamus resulted in a particular physadletate
of arousal: slightly elevated heart and breathing rate, sudden muscle tensian, and s

forth. Representations of this physiological state were made acceesibie’s left
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hemisphere via ascending spinal cord tracts, and perhaps via left-sideisabcort
limbic structures, and so V.P. said that she felt a little jumpy.

Obviously, the former possibility looks more like a genuine case of
subcortically-mediated interhemispheric mental unity than the latter.iAsdstso
even though subcortical structures (the amygdala, the hypothalamus), and loops of
activity from RH to subcortical structures to LH, charactesitéhreepossible routes
of affective transfer. What differs between the three possible routd®rethe
transferfrom right to leftoccurs, whether the hemispheres share any mental tokens,
and (perhaps most crucially) whether the transfer involves someepresentational
step.

Picking apart whether and when the hemispheres share mental tokens, and
what sorts of mental tokens they share, is admittedly very difficult. Catefdy may
be required in order to determine the exaon that non-cortically-mediated,
interhemispheric coordination takes. For example, it may appear that tispheras
are communicating via shared representations even when they are not. Consider an
interesting study by Naikar (1996) concerning the observation that sphtsarajects
can often perceive apparent motion across the midline. When two dots are presented
very near to each other and in quick succession, subjects, split-brain and “normal,”
tend to perceive a single dobvingfrom the location of the first dot to the location
of the second. Interestingly, split-brain subjects still experience this plesoom
even when the first dot is presented to one hemisphere and the second dot to the other
hemisphere. In order to correctly indicate whether the motion was from lehter

from right to left, then, it would appear as if at least one hemisphere would have to
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have access toothrepresentations—to the representation of the first dot and to the
representation of the second dot. Moreover, there was a plausible candidate mediating
this apparently interhemispheric motion perception ability—the superior callicul

For it was already known that striate cortex lesions, at least in macapes not

eliminate motion sensitivity in higher visual regions (MT—often called thevalent

of human V5), while lesioning the superior collicutustopof striate cortex does

eliminate motion sensitive responses in MT. Thus, the superior colliculus is

apparently capable of sustainidigection sensitivity in MT in the absence of input to

that same area from the striate cortex.

At the same time, however, neurons in the superior colliculus are not
themselvedirection-sensitive (and any degree of direction sensitivity in the pulvinar
is eliminated by lesioning of the striate cortex). Thus, Naikar could conttiatle
“visual input reaching MT by the tectopulvinar route must be nonselective, and MT
must have the capacity ppoducedirectionally selective responses from nonselective
input” (Naikar 1996: 1042, emphasis mine). This is an example in which subcortical
structures allow for the cortical generation of a representation they thesde not
seem to bear.

Naikar ultimately explained the observed phenomenon not in terms of shared
access to the same set of representations, but rather to attentional shilftesiging
that what allows split-brain subjects to distinguish the direction of (apparetiomm
across the midline were non-cortically-mediasédts of attentiofirom the location
of thefirst dot to the location of theeconddot. The shift of attention from, say, left

visual field to right visual field, was something that either hemisphere coutd (i
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sense) perceive or experience, and from this dofgd that the motion was from left

to right. This hypothesis was supported, in the following way: the two dots in this
experiment were each of a different color—color being a propertyhthatuperior
colliculus does not appear to represent at all—and subjects were asked to thdicate
color of “the” dot. On those trials for which motion was reported, subjects gave the
color of theseconddot—which is what one would expect if the hemisphere receiving
theseconddot (the hemisphere to which attention had been shifted) were indicating
the color. On those trials for which motion was reported—as if attention had

never shifted from the first dot, and from the hemisphere that had received that dot—
the color of thdirst dot was given. Naikar concludes that “there are two. . . processes
that can mediate motion perception; a subcortical, involuntary process that is
insensitive to object features, and a cortical, voluntary process that\vrsitks

stimulus features” (1996: 1048).

Now, admittedlysomekind of representation must be ussdthe superior
colliculusin shifting attention from one hemisphere’s visual field to the other. Indeed
it has been known since at least the 1970’s that the superior colliculus alldws spli
brain subjects to verbally describe (LH) left visual field (RH—and right sauper

colliculus) visual stimuli. (See Trevarthen and Sperry, 187Bbis midbrain-

9 This is actually a fascinating paper in part beedalirevarthen and Sperry detail some of the verbal
and other behavioral responses of their subjedtsetguite of perceptual tasks (presentation of LVF
(RH) stimuli, or bilateral presentation of visuéihauli, where the stimuli either differed or didtno
differ in form or in motion between the two field3ne gets a sense not just of the important indadid
differences between subjects but of the fragilitpitateral cooperation at least when verbal respon
is required. N.G., who , “became aphasic and dis&e in attempting to respond to double questions
such as ‘what kind of movement? and which way tliddve?’ She made contradictions or irrelevant
replies and refused to continue, saying she cootidetl or even see the stimulus. Then again, with
simple choices between ‘quick’ and ‘slow,’” she @sged calmly and correctly.” (Trevarthen and
Sperry, 1973: 560). “In general, L.B. was not ablelescribe more than one or two distinctive fezgur
of stimuli confined to the left peripheral field. In attempting verbal responses he was frequently
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mediated exchange of visual information is usually referred to as “crude” or
“primitive”—split-brain subjects can’t describe (LH) LVF (RH, right sujor

colliculus) visual stimuli in great detail, or sometimes at all—but dtidlytare

capable of making some discrimination of shape and movement. Indeed, as | said
before, the intertectal commissure, connecting right and left superia@ubadlj

seems to me probably the best candidate for mediating a genuinely intra-mnaf for
interaction between right and left hemisphere in the split-brain subject.

But even here | am uncertain, for the following reason. The superior
colliculus, like many other non-cortical structures, is clearly involved iresdearly
mental (especially motor-perceptual and attentional) processes. Buittitirs,
through its interactions with cortical areas, that it is involved in these precésse
less certain that colliculo-collicular interactions are themselwsslgimental. So
while the intertectal commissure may allow a way for the two hemispteenateract
with each other, and to interact with each other via their connectedness to amrmidbrai
structure that does figure importantly in some mental processes, litn®stlear
that this interaction serves to really integraterttemtalprocessing of the two

hemispheres. Intertectal transfer may not take the right form for thiswo. oc

confused and he mumbled, or his speech was tenilgaaested. On many occasions he made
elaborate and totally inaccurate confabulationgileieg details of visual appearance which were not
even remotely related to the stimuli. Confabulationld be obtained by forcing him to give elaborate
responses, or it could be greatly reduced by caimiiphim to give simpler responses, more carefully
and slowly. Occasionally, however, he could givdemr spontaneous description of one or two
elements of form” (ibid, 560-561). For instance entiwo parallel black bars were presented to his
LVF (RH) he said, “straight, like square blocks.,Mot square; long and thin, like caskets, two of
them.” The paper is also fascinating from the pecspe of trying to distinguish conscious from non-
conscious perception, and raises the questiorsagett, 1997) of just how informationally rich a
representation has to be before we take it as @mmse-and just how informationally impoverished a
representation must be before we take it as nosetoums.
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So, again, while subcortical operations make no doubt crucial contributions to
genuinely cognitive processes, it is not clear that they themselvegutersich
processes. It is via their interactions with cortical structures thatortioat
structures most clearly participate in mental processes. And thesse-cuibcortical
(or cortico-pontine, or cortico-tectal, or cortico-cerebellar, etmpections tend to be
lateralized. The right superior colliculus is in communication with the righavis
cortex. The left thalamus with the left cerebral hemisphere. The rigltetiare
cortex with the right motor cortex. There are bilateral sensory and motectwops
between some of these higher and lower structures; in these casaghitaink it
relevant to the “how many minds?” question to know whether these bilateral
pathways engage in some kind of processing or merely transmit (without
transforming) representational contents, though perhaps this makes no difference.
This is the sort of subtle and difficult issue I'm not sure we’re in a position toeansw
yet.

In the next subsection | consider more directly the nature of cortical-non-
cortical interactions, rather than the nature of non-cortical repressstalinsofar as
non-cortical structures and functions serve to coordinate the functioning ofathe tw
hemispheres, they do so, | believe, largely in a manner similar to the way in which
shared body and environment coordinate their activities: these structurate dpe
ensure that similar contents are produogdhe two hemispheremnd give both
hemispheres a similar ability to control many parts of the body. This sort of

coordination between the hemispheres is consistent with their still cangtitud
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minds, albeit two minds that causally interact with each other richly andrat eve
moment. But this interaction, in other words, may still be of an inter-mind sort.

6.3.2 Coordination versus integration
The criteria for individuating minds that | sketched in Chapter Two were founded on

the claim that a single mind is characterizegbmekind or kinds of cognitive
integration, even if we must wait for a developed psychological theory to give a
characterization of that integration. Accordingly, when two mental sgstem
significantly integrate their activities, they become a single megsiém.

Whatever the degree of sophistication of non-cortical operations, and
whatever the psychological status of non-cortical representations, tirei@sehe
separable question of to what extent non-cortical structures sentegaterather
than to simply coordinate the activities of the two hemispheres. Many
neuropsychologists believe that it is this sort of integration, this intra-mind
interaction, that the corpus callosum affords. But the inputs and outputs of two
systems may be hightoordinated—and yet there can remain two systems.

A similar sort of distinction, though using slightly different terminology, ca
be found in Seymour et al. (1994), in which is urged “the need to distinguish between
thetransfer of informatiorbetween the hemispheres via some extra-callosal route
versus the integration outputsfrom the two hemispheres by non-cortical structures.
.. with the latter form of integration neither hemispheredtagsgo theprocessing
operations of the other, but rather some other pramessiinateshe outputs of both
(113; emphasis added). The authors say this after remarking that in many cases,
behavior that looks to be the result of interhemispleoperationin the split-brain

subject may in fact be the result of the hemispheres working separatetylpsyt if
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there is some mechanism in place that allows the hemisphere more likelygbtbe
in a particular instance to dominate performance.

Some non-cortically mediated interaction between the hemispheres in split-
brain subjects actually bears, upon careful examination, a striking resesbda
more obvious forms of cross-cuing. In an experiment allowing for extended viewing
of lateralized stimuli, Myers and Sperry (1985) found for instance that phti&nt
was pretty good at naming letters, digits, and pictures presented to hiw IRHE
But he could only do this if he had previously been shown the pabloadeseach
individual presentation would be taken from. Corballis notes that “L.B. seemed to use
an active strategy of rehearsing the likely alternatives, presumablyisileft
hemisphere, until a matching one ‘sticks out” (1994: 164)—until, presumably, his
right hemisphere, the only hemisphere that knows the answer, can respond somehow
(perhaps by producing an affective state). Then, “reading” the responsdt the le
hemisphere can take over again.

In another study (Gazzaniga, 1987, designed in part to replicate results from
Sergent, 1983), pairs of letters were presented bilaterally, one in each @kljabfi
split-brain subjects, who were then asked to press one bu#ihdfletter was a
vowel and a different button feitherletter was a vowel. Split-brain subjects were
above chance at this task, but their “no” responses took significantly longehdiran t
“yes” responses. From the observed time differences between affirmadive a
negative responses Gazzaniga (1987) inferred that although the hemispheres
cooperatedn performing this task, they were forced to do so without actually

exchanging information. Corballis (1994) writes of this same study, in stiti&ings,
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“each hemisphere cabservewhether or not a response is forthcoming from the
other hemisphere, and if no response occurs within a certain time periodghitetan

that no vowel was presented” (Corballis, 1994: 168; emphasis mine). He calls this a
kind of “poker” strategy, and it is one that appears to play a prominent role in the
degree of integration or at least cooperation the hemispheres &Xfihitt is, both
hemispheres perceive and process independently of the other, and then each
hemisphere (or perhaps just a single hemisphere) waits to see what the other
hemisphere’s “move” will be: in some instances the move is not an actual physica
movement, but rather some other kind of output (such agemtionto respond).

In other cases the interaction between the hemispheres appears to take the
form of one hemisphere activalterrogatingthe other hemisphere for a response to
some kind obinary question. The hemispheres appear capable of transferring
information about many things, as long as the transfer can take the form ofiaquest
with only two possible answers: yes/no, even/odd, etc. For instance, imagine that a
split-brain subject is bilaterally presented with pairs of objects—a coat hat] a
coat and a coke, a cherry and a coke—and that the subject’s task is to say Wwhether t
two objects belong to the same or to a different category. Receiving the ifreage 0
hat, the LH can in effect “ask” the RH: “Is it clothing?” The exchange of binary
information can be used in some sophisticated ways: if a split-brain subject is
presented with bilateral number pairs and asked to say whether the numbers add up to

greater or less than 10, and her LH receives the number 4, the LH can in aféct “a

%0 At least during split-brain experiments; whettes two hemispheres would cooperate to this same
degree outside of the split-brain experiment ifidlift to say. Outside of the split-brain experirhen
there may be less pressure on either hemisphemofzerate with the other, since a single hemisphere
can simply grab the information it knows it wantsri the environment directly, and since there is no
experimenter to ask questions that “stump” a hehaep
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the RH: isyour numberbig or small?Receiving this information alone will allow the
subject (or his LH) to give the answer on most trials. (It is possible thattisfer of
binary information plays a very significant role in the set of studies inhngpt-
brain subjects exhibit interhemispheric interaction; Myers and Sperr)198
themselves noted that interhemispheric transfer of information in split-liajecss
does not appear passive or automatic but rather a matter of “active search”.)

It is instructive to compare the kinds of interhemispheric interactions thsat exi
in split-brain subjects to those afforded by the corpus callosum in “normal’tsabje
(and perhaps by other structures in acallosal subjects). Weissman and Banich (2000)
for instance found that, with the corpus callosum intact, the hemispheres couple or
uncouple their activities depending on the complexity of the task subjects arecengage
in, practicing a divide-and-conquer strategy only for more complex tasks. Hochman
and Eviatar (2004) found evidence that the division of labor between the hemispheres
for complex tasks often takes the form of one hemisphere (perhaps the one dominant
for that task) engaging in the initial processing and responding, while the other
hemisphere concurrently monitors the first hemisphere’s performan@agieggn
error correction, post-response, when necessary. These studies used “normal”
subjects, and their results may explain both why split-brain subjects often suffe
greater impairments in performance as task complexity increages(euter,
Kinsbourne, and Trevarthen, 1972), and why they fail to engage in spontaneous self-
correction (Kaplan and Zaidel, 2002), the latter of which is something that “rformal
subjects apparently almost always do (according to Kopp and Rist, 1999). Of course,

even in the examples above—patrticularly the latter—the interaction between the
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hemispheres interestingly seems to resemble close communication andatomrdi
between two mind4#t is nonetheless clear that in comparison to such instances, the
interaction between the two hemispheres of a split-brain subject Issdiatra-mind
sort.

Clearly the two hemispheres of a split-brain subject do not function entirely
independently of each other: in fact, they wdlsallyinteract with each other
essentially at every moment. The question relevant to individuating minds n split
brain subjects is whether there is some psychologically important distirogtween
intra- and interhemispheric interactions. It is of course too soon to be certain tha
there is such a psychologically important distinction—baeémsat this point, that
there is. As Reuter-Lorenz and Miller summed up the literature on subcgtticall
mediated (and non-cortically mediated) interhemispheric interaction:

In fact, the separated hemispheres are virtually isolated from
one another, so that one hemisphere is rarely conscious of
stimulation presented to the other. Visual and tactile
information presented to one hemisphere cannot be compared
with information presented to the other hemisphere. The
separated hemispheres are also unable to share abstract codes
or semantic information, despite previous claims to the
contrary. Coarsely coded information about spatial location
may be shared, but this capacity may be limited to central
portions of the visual field. Moreover, the separated
hemispheres can implement different visuomotor programs
concurrently and with minimal interference. . . Thus, the
autonomy of the hemispheres produced by callosal section
extends beyond perceptual processing into the stages of
decision making and response preparation.
(Reuter-Lorenz and Miller, 1998: 16)
This last point is particularly significant. Sometimes it is argued thdéwhe

hemispheres function independently at the level of some “high-level,” especial
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conscious perceptual, processing, the mental architecture of a split-bijaict sub
remains “unified” at some deeper levéln response to such arguments it is
important to recall that the functiorsplit between the hemispheres itself goes very
deep. Processing becomes “unified” at some point: for instance Reuter-Lorenz and
Miller speculate that the reason split-brain subjects so rarely exhéth@mispheric
conflictin their behavior is that “it has been shown that each hemisphere is able to
inhibit, or gate, theesponsesf the other” 1998: 16; emphasis added). So some form
of coordination is achieved eventually. Arguably, however, this coordination occurs
atsodeep a level, at so functionally late a stage, that it constitutes coordination
between minds.

Let me end by quickly clearing up one likely misunderstanding of my view of
non-cortical mental processing. | do believe that non-cortical struct@essential
to the operation of the mind (or minds). And | even accept that at least some non-
cortical processes are not jgsiusallynecessary to mental operation but are
themselvesomponent®f, partly constitutive of, mental operations. So my view is
not that only cortical operations are mental. My view is that, first, non-cortical
operations are mental in large part in virtue of being incorporated into cortical
operations. Interactions between right and left superior colliculus in and of
themselves, for instance, may not be mental. But interactions between stliate a

extra striate cortex and the superior colliculus are mental.

*1 Sperry said this at one point about even the dousatructure of split-brain subjects: because
“mental-emotional ambience or semantic surrouncegerd in one hemisphere promptly spreads also
to the second hemisphere”, he suggests that thectste of the conscious system in the dividedrbrai
.. [is] Y-shaped, i.e., divided in its upper, matauctured levels but undivided below” (1986: 15)
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This may not be the case in all animals. Berridge for instance notes that
“Humans can be devastated, rendered into vegetative states, by large cadocorti
lesions, whereas a rat can lose its entire neocortex and continue on remarkably
normal” (2003: 41). Berridge is articulating something like the view I'm defending
here; indeed this view is not novel; Berridge himself cites Gallistel (198D) a
Hughlings Jackson (1958), a”i@entury British neurologist. Berridge calls the
evolutionary (and probably developmental) process by which subcortical @ecess
become incorporated into cortical ones, “encephalization” (the term
“encephalization” has other uses and meanings as well.) “Encephalization has
modified the autonomy of subcortical structures, so that neocortical inputs have
become incorporated into subcortical function to a greater degree than in nonhuman
animals, so much so that human subcortical function cannot be maintained normally
when cortical inputs are suddenly removed” (Berridge, 2003: 43). Merker, even in the
context of arguing thatonsciousnesis nota cortical function, admits that “In adults
massive bilateral cortical damage will typically issue in a siedaersistent
vegetative state” (2007: 65). Admittedly, “This by itself does not, however, allow us
to make an equation between cortical function and consciousness, because such
damage inevitably disrupts numerous brainstem mechanisms normally in receipt of
cortical input” (ibid). But I do not need, nor intend, to claim that the hemispheres
function to sustain consciousness or anythingiatdependentlyf non-cortical
operations. And again, | do not even need to claim that non-cortical structures
contribute only non-mental inputs to (and coordinate the outputs of) mental, cortical

processingNoncortical-cortical interactions may be mental. Noncortical-
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noncoritical interactions may nothere are two mental systems in the split-brain
subject, a right hemisphere-noncortical system and a left hemisphere-reaicorti
system. Taken by themselves, right and left hemisphere superior colliculus, f
instance, or right and left hemisphere thalamus, are not mental systems. Nzai-cort
structures owe their mental status to the cortical elaboration of theitiest

Finally, the degree to which non-cortical processes are incorporated into
cortical ones has another consequence as well: that of making the el
architecture of the human brain largely “vertical’” as opposed to “horizontak” T
idea is difficult to cash out precisely; to convey it at this point is more to canvey
general impression resulting from sifting through a bunch of data, than it is tojconve
even asketchof a model that would systematize this data in some way. But let me
convey what | can. What | mean by saying that perception, cognition, and motor
intentions are functionally instantiated in the human brain in “vertical” loops of
activity, is that these loops pass through spinal cord and cerebral hemisphere and
thalamus and cerebellum and midbrain superior colliculus, and back up to cerebral
cortex and back down to spinal cord and via the midbrain reticular formation, etc. . . .
And there are comparably few loops passing (“horizontally”) from one side of the
brain to the other. There is some “direct” communication between the hemispheres,
via the intertectal commissure, for instance, but by and large, right asdpeiior
colliculus seem to interact more with right and left hemisphere, respectivaty
with each other. Moreover, when there is communication between right anddeft s
structures, when there is a circuit running from one side of the brain to the other and

back again, it is largely just means of transfer, just a means of making contents
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available for processing by both sides of the brain, rather than consistikgoh et
(physically) central processing itself. The actual processing, the camoputhe
transformation of representational contents, seems still to occurwithera right
or left side structure, or between structures Meutically. The processing isn’t only
cortical; it's in part sub- and noncortical. But it is still largely labieed.

Until the corpus callosum, that is. The corpus callosum suddenly adds a
substantial “horizontal,” left-right element to the otherwise mostly cedrtup-down,
functional organization of the brain. With that pathway in place, there is accdbe f
two hemispheres constituting a singlentalcircuit. They interact not simply
because they're “hooked up to” the same body and environment—via a loop that
passes outside the boundaries of any mind—»but because they are engaging directly
with each other. When the corpus callosum is sectioned, however, the functional

organization of the brain is again on the whole vertical.

7 Conclusion

This chapter argued that split-brain subjects have two minds, whether we individuate
mind on the basis of purely psychological criteria or partly neural crifEnia two
methods of individuating minds yield the same result in part because there is, at a
very abstract level, an isomorphism between mental and neural structure.

| rejected verificationism in the “how many minds?” debate; while behavioral
evidence is of great importance in determining how many minds a creature has,
integrated behavior does not provide decisive evidence of mental singularigy, sinc

there are many sources of behavioral integration that are mental but do not reflect
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intra-mind interactions, and other sources of behavioral integration that are ndt menta
at all.

The “how many minds?” question is properly a question about mental
architectureand mentatokens,and thus type-identity (identicabntent$ cannot
make a single mind.

While noncortically-mediated interhemispheric interactions could of conrse i
theory integrate the mental processing of the two hemispheres so as tosyngjie a
mind, and may in fact turn out to do so, | gave some reasons to think that the two
hemispheres of a split-brain subject are in fact associated with distimatg.m

Finally, while acknowledging that accepting the mental duality modekpose
something of a challenge to our various practical ways of interacting witlekatichg
to split-brain subjects, | also suggested that integrating our theoreticaliand o
practical understanding of such subjects is not quite so difficult as some philssophe

have feared.
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Chapter 4: On Co-consciousness and Conscious Unity

1 Introduction

In this chapter | turn to the structure of split-brain subjects’ conscioudndhbs first
part of the chapter I lay the groundwork for comparing competing models of the
structure of split-brain subjects’ consciousness. In the second half of therdhapt
defend the model | advocate, the conscious duality model, from the most obvious
challenge it faces: that of explaining the integrated nature of split-lhrajecsts’
behavior.

The unity of consciousness, as a scientific subject, is a jungle: rich,
complicated, and vast—a terrain in which are woven together the strands of various
other areas of study, from perception and attention to action and agency to the
binding problem. One loses one’s bearings here very e@bidye is so much more
thatcouldbe said about this topic than what | can discuss here, that | accordingly
spend a good deal of this chapter simply stating which issues | will and will not be
dealing with. | also draw a few important distinctions and explain how | wilisireg
certain contested terms in this terrain. Then | offer a simple accoaot of
consciousnessthe relation composing conscious representations into streams of
consciousness—based in the Global Workspace theory of consciousness. This
account of co-consciousness is then used to defend the conscious duality model for

split-brain subjects.
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By way of introduction both to the debate about the structure of consciousness
in split-brain subjects, and to a more general debate concerning what phenomenology
and conscious contents can tell us about conscious structure, | will in the next secti
introduce one particular voice in this debate: that of Puccetti (1989, 1981), who
argued that not just a split-brain but also a “normal” subject has two minds, two
streams of consciousness—and is (associated with) two persons. While | don’t draw
many of these conclusions, I, too, defend a conscious duality model for split-brain

subjects.

2 Puccetti

Probably the most infamous philosopher’s stance on split-brain consciousness,
cognition, and personal identity, is Puccetti’s (1989, 1981). Puccetti believed, first,
that split-brain subjects have two streams of consciousness, a conclusion that many
neuropsychologists also accepted, but one that philosophers were (and continue to be)
more reluctant to accept.

Next Puccetti argued that ve#l have two streams of consciousness. This
second claim was considered more extreme; Bogen, it is true, has also advanced a
(qualified) conscious and mental duality claim for “normal” subjects (Bogen, 1981,
1990), but even most neuropsychologists believed that “normal” subjects have single
minds and single streams of consciousness. (Sperry and Gazzaniga destanby
this; see for instance Sperry 1977, 1968, and LeDoux and Gazzaniga, 1981.)

Finally Puccetti argued that each “normal” human subject is also two persons,

or rather, that there are two persons associated with a “normal”’ subjeat’'s br
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though only one person (the left hemisphere person), speaksaf8ayriting this
paper, but am only one of the people associated with my brain and my body. The
other person associated with my body, the right hemisphere person, doesn't fight to
make its—his or her?—presence known, having learned submission to the dominant
hemisphere’s person from an early age.) Even Bogen (1981, 1990) hadn’t gone this
far, insisting that there remained enourgiegrationand commonality between a
“normal” subject’s two streams and two minds to generate only a single person.
Puccetti’s argument for this startling conclusion takes the following®form

P (1): There are neural processes in the left hemisphere of right-
hemispherectomy (or split-brain) subjects that suffice for (or
constitute) conscious experience; there are neural processes in
the right hemisphere of left-hemispherectomy (or split-brain)
subjects that suffice for (or constitute) conscious experience.

P (2)/Conclusion 1: Therefore there are neural processes in the left
and right hemisphere of a “normal” subject that also suffice for
or constitute conscious experience.

P (3): The corpus callosum does not serve as a “fusing” mechanism
that somehow fuses these two sets of experience into a single
stream of consciousness. (Or, at least, the burden of proof lies
on those who believe that the callosdoesserve as such a
mechanism, to show that and explain how it performs this
function.)

P (4)/Conclusion 2: Therefore each “normal” subject (like each split-
brain subject) possesses tatceams of consciousness, one
associated with each hemisphere. In a “normal” subject, the
corpus callosum acts to ensure that the two streams have
duplicate contents. Thus right now for example, both of my
hemispheres are generating a conscious visual experience of
my laptop.

P (5): But we do not (usually) experience “double vision.” | only see
one laptop, that is.

P (6)/Conclusion 3: Therefore each stream of consciousness, each
hemisphere’s set of experiences, is associated with a unique
subject of experience.

P (7): There is a unique person for each subject of experience.

P (8)/Conclusion 4: A “normal” human subject is associated with
two persons: a speaking LH person and a silent RH person. So,

2 Some of what follows is only implicit in Puccetti.
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the “I” who sees only a single laptop is really just the person
associated witbneof my hemispheres, my left hemisphere.
(Since “I” am typing this. There is another, mute person,
associated with my right hemisphere, which is the subject of
the second experience of this laptop.)

Several of Puccetti’s commentators within the philosophical community took
issue with his first premise: with the claim that the isolated right hemisgha
generate conscious experience. This claim was much controversial in the
neuropsychological community, although there were some here who questioned this
claim as well (e.g. Davidson, 198%F).

For many other commentators, especially those in the neuropsychological
community, premise (4) was particularly problematic. It is true thabofse the
burden of proof in general lies on those who would insist that some particular thing
doesexist or that some existing thimgpeshave some property where there is no
(widely acknowledged) evidence for this positive claim. But simildméytiurden of
proof lies on those who would insist that some particular thaegn’texist or
doesn’thave some property when there is (widely acknowledged) evidence against
this negative claim. In this case, there is one widely acknowledged piedderice

for the positive claim, i.e. for the claim that the corpus callosum does act &sga fus

mechanism: the split-brain phenomenon itself!

%3 Another non-philosopher responded:
As a clinical neurologist | have been trained wotd¢al with the concept of
consciousness. | can deal with responsivenesthdbi can test with a stimulus, grading
the response or noting the nonresponse. What igy@wi in that patient’s brain between
the stimulus and the response is his own proviAoesumably, what is going on is
consciousness or awareness of the stimulus andnesp-but it is still the private
domain of that individual. Therefore, | will dealttvresponsiveness and hope that
‘consciousness’ fades into a well-deserved obscurit

(Joynt, 1981: 109)

213



The inference from premise (5) to premise (6) was not subject to particular
criticism, and yet | believe it is the most interesting move in his angt#dough
not necessarily the most convincing. This is where Puccetti reasorfsniydtrain is
currently generating two experiences of my (one) laptopifdmbnetheless do not
seetwo laptops, then each experience must belong to a different stream of
consciousness, and a different subject of experience. Note that this is in @ssence
argument for conscious duality grounded in phenomenology. These are different
grounds from those in which | ground my arguments for the conscious duality model
of split-brain subjects; | don't believe that phenomenology tells us very much about
thestructureof consciousness. This is mainly because there is nothing it is like to
have (or no phenomenal experience of having) two streams of consciousness. We
cannotfeelthat we have two streams of consciousness, because conscious feelings are
locatedwithin one stream of consciousness or another; there is no phenomenal
perspective external to a particular stream of consciousness from whigleteeace
multiple streams.

We should furthermore pause to consider whether having two co-conscious
experiences, E1 and E2, both with content C, wegtiany different from having
just E1 or just E2 (with content C.) Imagine, for the moment, that Puccettnighag
each hemisphere of my brain is generating a set of experiences, and that each
hemisphere is generating its set of experiences with some degree of causal
independence from the other. (We have already seen the difficulty of distinguishing
direct from indirect causal interactions in the generation of mental plegragrout let

us simply say here that the conscious representations or experiences within eac
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hemisphere interact with each other in certain subtle and complex waysnways i
which theydon'tinteract with the conscious representations of the other hemisphere.)
Now imagine that each set of experiences contains one or more experienges of m
laptop righttherebefore me: call these E1 and E2. According to Puccetti, | should see
two laptops—unless these two experiences of the laptop belong to distinct streams of
consciousness and distinct subjects of experience. .|.aandeally only one of these
two subjects of experience.

But it is not immediately obvious why | should be expected tdveetaptops
in front of me, no matter how many streams of consciousness or subjects of
experience are associated with my brain. Wisatels a function of what my
experiences represent, and what they are represengrginglelaptop at asingle
location.Why, then, would | se®vo laptops unless | had either one (or more)
experiences representing the presendeofaptops before me, or two experiences,
each representing a laptop at a different location? (Note that this isdcidnié
vision” involves: seeing two objects that do not occupy the exact same space, though
they might overlap in space.) Hurley (1998) seems to make a similar point when she
writes that “There is nothing it is like for there to be one experience with content
rather than two duplicate experiences at the same time with contieate is no
subjective contrast here. Therefore, we cannot imagine what it is like fertthiee
one experience rather than duplicates” (Hurley 1998: 165).

While thecontentof conscious experience tells s@methings about the
structure of consciousness, there is much that it does not tell. The structure of

consciousness cannot be determined from its contents in many instances but can only
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be determined by considering the functional properties of and the functioniainla

between the various representations carrying conscious contents.

3 Some Claims and Distinctions

In this section of the paper | lay out a number of distinctions and positions concerning
consciousness and conscious unity in general, and the structure of consciousness in

split-brain subjects in particular.

3.1 Right Hemisphere Conscioushess
| will be assuming that the right hemisphere of a split-brain subjectasiased with
conscious phenomena. There are two sorts of data that | believe provide especially
compelling evidence of conscious processing in the “disconnected” right hermisphe
First, there is data concerning the right hemisphere’s emotional responsiveness:
V.P.’s distress after her right hemisphere was shown a film in which people are
thrown into flames (Gazzaniga, 1985); the “wide, sheepish, and (to all appearances)
. self-conscious grin” that accompanied the “thumbs-down” L.B. gave in resgonse t
a (LVF/RH) photograph of himself (Sperry, Zaidel, and Zaidel, 1979); the right
hemisphere’s positive feelings about justice, abortion rights, and sex, and dislike of
taxes (Schiffer et al. 1998).

Split-brain subjects also engage in some right hemisphere-controlled
behaviors that strongly suggest conscious experience and processing. Thewcan dra
objects whose names only their right hemispheres have been presented with

(Kingstone and Gazzaniga, 1995). During a tactile learning test, one spiit-brai
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subject “broke out laughing” upon first encountering (with his left hand/RH( a
stimulus consisting of a square wooden block with a tack nailed into its center.
“Every time he felt it, he would pick it up and twirl the block about the axis and
would chuckle heartily when doing so. When asked what was funny he would say, ‘I
don’t know, something in my left hand | guess™ (Gazzaniga, 1970). The right
hemisphere also performs comparably to the left on the Raven ProgressivedMatr
Test (Zaidel, Zaidel, and Sperry, 1981), a fairly involved test of non-versdmang.
Shallice explains:

To perform correctly on this test, the relation between two items has to be
abstracted and then extrapolated so as to infer the third item in a progressityn; fi
the results must be matched to one of a set of possible answers. The processes
involved are far more demanding than, say, those used in picture-word matching in
the number of components, the level of abstraction, and the involvement of more than
the operation of a routine schema. If this level of performance could be obtained
unconsciously, then it would be really difficult to argue that consciousness is not an
epiphenomenon.

(Shallice 1997: 264)

This isn’t to say that the conscious experience and cognition of the two
hemispheres are the same. They surely aren’t. The hemispheres have ncal-ident
patterns of perceptual access to the body and to the world, and moreover there are
hemispheric asymmetries with respect to percepiuaessingthat seem likely to
result in differences in conscious contents. And the left hemisphere’s dominance fo

productive and syntactic language suggests that only the left hemisplhée w
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associated with a (normal) stream of inner speech. This in and of itself wonltham
to a difference in conscious contents, of course, but the difference between the tw
hemispheres with respect to their linguistic capacities may haverfeftbets on
conscious cognition as well.

For instance, Zaidel, Zaidel, and Sperry (1981), in the study cited above,
actually gave split-brain (and hemispherectomized) subjects two versions dféot
Raven Standard Progressive Matrices and the Raven Color Progressivedasts,

a book version and a board version, the latter of which is designed to encourage a
trial-and-error method of solving the problems. (In the book version of the test,
subjects select the correct answer from a series of choices by pointihg.doard

form, each problem appears on a board with the “solution piece” missing; the answer
choices are a number of moveable pieces each of which fits neatly into thegmissi
space, and subjects are encouraged to try out different solutions until thegliedati
with their answer.) While the right hemisphere tends to slightly outperfeertett on

the book form of at least the somewhat simpler Raven Color Progressive Matrices
test, the left outperforms the right on the board form, suggesting that the left
hemisphere benefits more from the ability to take a trial-and-error agpto the

task. The authors note that the finding that the book form of the Raven Progressive
Color Matrices test favors the right hemisphere, and the board form thedet, “i
accord with a study of thirty-two 7-8 year-old children in which it was found that
verbalization of strategy during and after solution of the problem improved sgores i
the board form of the test but actually decreased scores in the standard book form”

(Zaidel, Zaidel, and Sperry, 1981: 175, citing study by Carlson et al., 1974).
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So, again, | don’t assume that the hemispheres are subject to the same
conscious contents, nor even that their phenomenal experience is qualitatively the
same—visuospatial processing differences between the hemispheres cotld resul
different sorts of phenomenal experiences—nor that they are equally capalble of
the same kinds of conscious cognition. The left hemisphere may be capable of more
sophisticated processing in some cases due to its superior linguistiegalitd its
capacity to sustain a (normal) stream of (inner) speech, for instancet. Aay be
difficult (for some) to imagine engaging in conscious cognition that doesy’omel
inner speech, or to imagine possessing a stream of consciousness from whauh a stre
of inner speech has been stripped. Despite this, the evidence does make it reasonably
safe to conclude that the “disconnected” right hemisphere has some sort adu®nsc

mental life.

3.2 Access versus Phenomenal Consciousness
Much of the current philosophical literature on consciousness draws a distinction
between access consciousness and phenomenal consciousness (Block, 1995). If there
is something it is like to possess a mental state, that mental statets lsa
phenomenally consciou8 mental state that is available for some kind of central
cognition is said to baccess conscious

The major model of access consciousness igltiml workspace theoryf
consciousness (Baars, 1988, 1997; also Dehaene and Naccache, 2001). While there is
no general or complete or accepted theory of consciousness, the global workspace
theory has a number of defenders both among philosophers of psychology and among

neuropsychologists, and | accept the rough adequacy of the theory in this work.
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According to this account, non-conscious perceptual representations may play an
important role in cognition and behavior, but they do so in virtue of their accessibility
to only one or a few local processing systems. For instance, Milner and Goodale
(1996; also Goodale and Milner, 1992) showed that some motor control systems use
non-conscious visual representations that are not available consciously andeherefor
cannot be reported by the subject or used in the subject’s practical reasoning. (For
instance, in the Muller-Lyer illusion, subjects typically report that thedmmding in
outward pointing arrows is shorter than the line ending in inward pointing arrows. But
when you ask them to pretend that they are reaching for the arrows to pick them up,
their fingers are the same distance apart for the two lines.) Conscious repir@sent
may be used in practical reasoning to select actions to perform, but tHe actua
performance of visually-guided actions uses representations for online @rdrol
guidance that are not conscious, that are made locally available only to motor
systems.

Some perceptual representations, however, achieve a stgpbalfcognitive
importance; these representations—access conscious representation®acirashr
to a large number of consumer systems at one time. (I will call these ghoisaincer
systems “global consumers.”) Their joint accessibility to multiple globakumers at
one time allows them to be used in a kind of “central” or “domain-general” cognition.
Representations thate broadcast to global consumers are said to be located within a
“global workspace.” (This workspace is functionally defined, though there may b
workspace areas of the brain as well.) Some plausible global consumer systems a

long-term and working memory; an emotional system or systems; a moldgea
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system; a conceptual system; a verbal report system; and a praetscealing
system.

The nature of the distinction between access and phenomenal consciousness—
conceptual or metaphysical—is open to dispute. Some believe that a theory of access
consciousness also offers a theorgafisciousnesperiod (e.g. Dennett, 2001,

Dehaene et al. 2006). Others deny that a theory of access consciousness offers a
theory of phenomenal consciousness, while accepting that all phenomenally
conscious representations are nonetheless also access conscious (Ga0tba)s

Others deny even this, and assert that there can be phenomenally cons@stisattat

are not access conscious (e.g. Block, 2007; Lamme 2004, 2003). (Note also that some
who assert that all phenomenally conscious states are also accessusotisciot

assert the converse; that is, they believe that there may be accegsusonsc
representations that are not phenomenally conscious (e.g. Prinz, 2007a).) Finally,
some question even tikenceptuadistinction between access and phenomenal
consciousness. (E.g. Church 1997; Dennett 1997.)

Phenomenal consciousness is often taken to be a “harder problem” for
psychology than access consciousness. The latter phenomenon easily lertds itself
functional characterization. But some of those who deny that a theory of access
consciousness can explain phenomenal consciousness seem to do so because they
believe that what is most mysterious about phenomenal conscicysadieeor
gualitative properties: the redness (as opposed to the greenness) of the expkrience
red; the pleasantness (as opposed to the painfulness) of pleasant experiences. And

they do not see how mere glolaakessibilitycan confer or explain phenomenal
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properties. In fact some doubt whetheal functional property can explain these
gualia, and would refer instead to intrinsic neural properties.

In addition to accepting the global workspace theory of access consciousness,
in this work, | also accept that all phenomenally conscious representati@isaare
access conscious, or (according to the global workspace tligolog)ly broadcast
But | do not, in this work, take a stand on whether or not global workspace theory
also offers amccountof phenomenal consciousness. The claim that all phenomenally
conscious representations are also access conscious is less contronaer $ied t
claim that there is just one kind of consciousness, or that the global workspage theor
offers a theory of phenomenal consciousness. In fact | may not even neechthe cla
that all phenomenally conscious representations are also access consdiousll B

claim that phenomenab-consciousnesgquires access coOnsciousness.

3.3 Co-consciousness
Right now as | type this | am conscious of the feel of the laptop keys under my
fingers. So | have a tactile experience (or perhaps multiple tagtiéxierces) of
myself typing this. But | can also (conscioudhgar myself typing this (the keys
click as I type). So | have an auditory experience (or perhaps multiple auditory
experiences) of myself typing this. Moreover, my tactile and my auditoryierpes
bear a certain relation to each other. When this relatitos between two conscious
or consciousness-composing representationsbédauset holds that there is
something it is likéo have both of those representations, together, rather than there
simply being one thing it is like for me to possess one representation and d distinc

thing it is like for me to possess the other representation, and nothing it is like for me
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to have them both at once. | will call this relationship “co-consciousness” (asyis fa
standard, although Bayne and Chalmers (2003) prefer to speak of subsumption, and
thought Tye (2003) rejects the concept altogetifer).

| have characterized co-consciousness thus far in termisatfit's-like-ness;
this might easily be interpreted as meaning that | am only interegpb@momenal
co-consciousness in split-brain subjects. (For two statesaodess co-conscious
presumably just for them to lpa@ntly available for some kind of “central” or
“domain-general” cognition.) | am actually interested in both phenomenal agskacc
co-consciousness, though the structure of split-brain subpesomenal
consciousness may be more controversial than the structure of their access
consciousness (assuming the structures of the two kinds of consciousness can diverge
in some way). Bayne and Chalmers (2003) for instance suggest that theasplit-br
phenomenon more clearly involves disunityaotesghan of phenomenal
consciousness. But while | may continue to speak more explicitly of phenomenal tha
of access co-consciousness, implicitly | will really be talking about bothpfelieve
that access consciousness and phenomenal consciousness in split-brain subjects do
not diverge in structure, for several reasons. First, | share some of De (2@l
1997) suspicions about suggestions that there are conscious experiences that cannot

be reported (verbally or otherwise) in any way. | also echo Tye’s sensittiert

** Tye rejects the use of the term because he rigeligves that its standard use implies that two co
conscious representations are each themselvesiecosigxperiences. My use will not assume this,
though; two co-conscious representations must peioior compose a stream of consciousness, but
my use of the term will not assume that these etscious representations are themselves conscious
phenomena. The term “co-consciousness” is simply eenvenient given the distinction | will draw
between conscious disunity and conscious duabtyl €an speak of the presence or lack of co-
consciousness between representations withoutirefeo their being unified or disunified. | will
continue to speak of “conscious representations]’reot just “representations composing a stream of
consciousness,” but nothing | say hinges uponctisce of phrasing.

223



surely the simplest explanation for why a split-brain subject who has justheeen t

word “pen” in his LVF (RH) and “knife” in his RVF (LH):

has no access consciousness of ‘pen’ next to ‘knife’ is that he
has no visual experience of the one design to the left of the
other in his visual field. He has an experience of ‘pen’ and, on
this basis, he undergoes a cognitive state representing ‘pen’. He
also has an experience of ‘knife’ and, on this basis, he
undergoes a cognitive state representing ‘knife’. But he does
not experience the two words together. That’s why access
consciousness of both [together] is missing.

(Tye 2003: 125)

Finally, the account of phenomenal co-consciousness that | offer will simply
be incompatible with the suggestion that split-brain subjects have two streams of
access conscious representations but one stream of phenomenally conscious
experience. So while there may be a conceptual distinction between phenomenal co-
consciousness and access co-consciousness, just as there may be a conceptual
distinction between phenomenal consciousness and access consciousness, | submit
that we needn’t draw this distinction in determining the co-consciousnesselat
between conscious representations.

A distinction that is more than just conceptual, however, is that between
synchronic co-consciousness—co-consciousness at a time—and diachronic co-
consciousness—co-consciousness across time. The concegitezraof
consciousness actually probably connotes diachronic as much as synchronic co-
consciousness: one experience flows into another, a moment later, and it is tlifficult

say when one ends and the next begins. Intuitively most of us feel, that is, that our

conscious experience doesn’t stop and start and stop and start at every insgaist; ther
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a fluidity or continuity to our experience. (Though Strawson (2003) thinks that “the
basic form of our consciousness is that of a gappy series of eruptions of
consciousness from a substrate of apparent non-consciousness” (359), so intuitions
differ.)

Diachronic co-consciousness is perhaps even more difficult describe than
synchronic co-consciousness in phenomenal terms. Roughly, though, the idea is that,
if I have experience E1 of a cat crouching and then a moment later areegpdfl
of the same cat beginning to pounce, there is something it is like to experience E2
immediately following E1, rather than there just being one thing it isdike t
experience E1 and then another thing it is like to experience E2 and nothing it is like
to experience the two in quick succession. (Compare the case | just descabed t
case in which the last thing | see before | drift off to sleep is a cat crgyemd the
first thing | see when | wake up is a cat pouncing.)

Note that intuitively synchronic co-consciousness sdeansitivein a way
that diarchronic co-consciousness doesn’t. Intuitively if E1 is co-consciolug)

E2 with E3, E3 with E4, and so forth up to E180at a momentthen there is

something it is like to experience E1 and E100 together as well. (This intuitidmewill
challenged, however, once below, and once in Chapter Five.) In contrast, if E1 is
diachronicallyco-conscious with E2, Ediachronicallyco-conscious with E3, and so
forth, up to E100, there does not seem to be something it is like to experience E1 and
E100together (Well, after all, theyaren't experienced together.) So the two kinds of

co-consciousness are different in this sense.
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The two forms of co-consciousness are of course related nonetheless, and
ultimately an account of both is needed. Moreover, it is possible that both synchronic
and diachronic co-consciousness require the same kind of account. Nonetheless in
this work | deal only with synchronic co-consciousness, offering an accoutiabitw
is for multiple simultaneously conscious experiences or representations to be co
conscious with each other. This focus on synchronic co-consciousness is appropriate
since at least the major puzzle of split-brain consciousness concernstibagkia
between left and right hemisphere conscious experiences at any given momaeint. A
am able to maintain this narrow focus on synchronic co-consciousness in part because
there is nspecialproblem of diachronic co-consciousness facing the particular
model of split-brain subjects’ consciousness that | adopt. Since | believelthat s
brain subjects have two streams of consciousness at all times, that is, and not just
inside of experimental conditions, | don't face the problem of explaining howla sing
stream of consciousness could divide in two and then merge back into one again (and

on the basis of simply putting on and removing a blindfold, respectively).

3.4 A Unified Consciousness versus a Stream of Consciousness
| define streams of consciousness in terms of the co-consciousness relation. If t
(simultaneously) conscious representations belong to the same stream of
consciousness, then they are co-conscious, and if two (simultaneously) conscious
representations are not co-conscious, then they do not belong to the same stream of
consciousness. At any moment, a stream of consciousness is composed of the entire
set of experiences that are all co-conscious with each other. (At leasirsdgass.

Chapter Five considers a view according to which synchronic co-consciouseéss ne
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not be transitive; if that is correct, then the concept of a stream of conse®usne
needs either revision or rejection.)

Thus, for two conscious representations to be co-conscious is for there to be
something it is like to experience them (or their contents) together; for @tstabje
have a single stream of consciousness, composed of a multitude of representiations, al
of which are co-conscious with each other, is for there to be something it isrlike f
that subject to possess all those representations at once. (In contrasteébure cC,
to have two streams of consciousness is for there to be one thing it is like for C to
possess some subset of C’s representations together, and another thing it is like for C
to possess the remainder of C’s representations togetherp#magit is like for C to
possess all of C’s representations together.)

Throughout this dissertation | have at numerous points contrasted singularity
with duality, rather than unity with disunity. The distinction between singylanid
duality on the one hand and unity and disunity on the other is perhaps of particular
importance when we examine the structureafsciousnes§o in this and
subsequent chapters | will distinguish between havisiggle stream of
consciousnesasnd having ainified consciousnesBor | submit that these are in fact
two different things: one could conceivably have a single stream of cons@susne
that could not properly be called unified; | even believe that there is at leastse
in which one could have a fairly unified consciousness while still possessinglenult
streams of consciousness. Talk of conscious singularity versus conscious duality
of having one versus two streams of consciousness, encourages a focus on

individuating mental token, rather than on providing a qualitative analysis of the
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phenomenal character of consciousness. And individuating mental tokens is the
subject of this dissertation.

| have said that to have a single stream of consciousness is just to have all of
one’s currently conscious representations be co-conscious with each other; it is t
have there be something it is like to bathiof those representations at once. To have
a unified consciousness, however, is to have both something more and something less
than this. The concept of a unified consciousness is richer than that of co-
consciousness, because when we speak of human consciousness as unified, we don't,
or don’t always, just mean to claim that thersamethingt is like to possess our
conscious representations together. We often are attemptiiegcabewhat this
somethings like. In particular, we often mean to say that this thing, our phenomenal
experience, is natisorienting—that the entire phenomenal state-of-being has a kind
of stable, centered, coherent feel to it. Sight and sound, touch and smell, are
coordinated, and seem to occur from a particular physically localizable ptersepe
The body and world presented towis our conscious experience of them seem to
make sense: objects don't flicker in and out of existence; many motions follow
predictable arcs; things stand in spatial relations to each other, and thgsageare
transitive—and all of this is perpetually confirmed via action, such that the
information delivered separately from a particular sense generally desneith the
information delivered separately from the other senses, and such that perception can
guide constructive action while action has predictable effects on perceptionwé/hat
experience now usually makes sense given what we were experiemeorgent

ago, and given the intentions we’ve formed and the actions initiated since #at tim
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It is at least conceivable, however, that there should be something it is like for
a subject to possess all her current experiences together. . . . and that this paenome
state-of-being should be in fact incredibligorientating. Sight and sound, smell and
taste, touch and balance, have all become radically unhinged from each dtlo&s it
as if you're sinking down and feels as if you're floating up; you can’'tftgtiu’re
hearing a loud noise from a distance or a quiet noise up close. Qly@gpear to
flicker in and out of existence. Walking in the direction of an exit only makes it look
as if it's receding further from you. Thoughts and intentions are formed but
experienced as coming frooutsideyour head, whil®@utside things-the wind in the
trees, the stories in the news, other people’s thoughts and voices and actions—are
experienced as being under one’s control, perhaps even private phenomena. Indeed,
phenomenal states-of-being with some of these features may actuatymxisaps
in subjects with severe schizophrenia, for instance (or subjects who have not yet
adapted to wearing lenses that invert directionality). Yet although cotoossess
would seem to be a preconditifor even experiencintiis sort of radical
disorientation, it would be perverse to call such a phenomenal state-ofdbéiagd

In another sense, though, calling experience unified may mean less than
calling experiences co-conscious. For, prima facie at least, it waend that a
creaturecouldhave two streams of consciousness, and yet enjoy a significant degree
of conscious unity. First of all, each stream might itself enjoy a higledexr
conscious unity (coherence of contents, for instance). Second and more intgresting|
there might be a great deal of coherelpe®veeror across the two streams. The

streams might have similar contents, for instance, or at least contdrarethat in
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some sense incompatible with each other. Conscious unity may be grounded in many
other things besides similarity (or compatibility)a@intentsalso. For instance, a set

of experiences may be more or less unified depending on the role they play in
behavior, or depending upon the kinds of spatial relations that the objects they
represent are experienced as standing in, relative to each other, or depending upon
whether or not they all bear the same kind of accessibility relations to thesshafe
long-term memories. Experiences might be more unified to the extent thair¢hey
caused by the same things in the world.

Someone might press, however, that having a single stream of consciousness
and having a unified consciousness are at most conceptually distinct, and that some
kind of coherence in contents, for instance, is the basis not just of conscious unity, but
also of co-consciousness. When Baars, for instance, writes that “It has been known
for at least a century that two simultaneous, incompatible events do not become
conscious at the same time” (1988: 126), he seems to mean that two conscious
representations do not become co-conscious if their contents are incoherent. He
provides as an example of two simultaneous, incompatible events, a speech sound in
the left ear and a falling glass in the right visual field, and claims thaboelyf
these events can be globally broadcast at any moment; those who doubt that these two
events are truly incompatible can think instead of something like the phenomenon of
binocular rivalry.

| agree that there appear to be significant and fascinating causal réligisons
between co-consciousness and coherence of contents, although | think it is difficult to

know whether to say that coherence of contents is a precondition for co-
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consciousness, or that co-consciousness compels that contents be made 3 cohere.
But in either case, this is fine; co-consciousness is clearly an aspeaosoious
unity, perhaps even the most important aspect of it, and perhaps there are limits t
how disunified a single stream of consciousness can become as well. Again, there
probably are deep and important relations between co-consciousness and conscious
unity. But there nonethelease cases in which one’s conscious experiences are
disorienting and confusing in part because they’re co-conscious, and it'singrntus
experience them together: cases in which some#tngdsas if it's coming from
behind you bulooksas if it's coming from right in front of you; cases in which
vision and sensation yield simultaneously incompatible information; cases agdam
to early striate cortex in which, in the early recovery period:

the patient will see pure motion (usually rotary) without any

form or colour. Then brightness perception returns as a pure

Ganzfeld—a uniform brightness covering the whole visual

field. When colours develop they do so in the form of ‘space’

or film colours not attached to objects. The latter develop as

fragments which join together and eventually the colours enter

their objects to complete the construction of the phenomenal

object. (Smythies, 1994: 313)

Such cases need not necessarily be cases of possession of multiple streams of

consciousness. In fact, again, the opposite would appear to be true: one can hardly

% | say this because it looks as if co-consciousness sometimes be a causal precondition for
conscious coherence, rather than the other wayhdrao-consciousness seemsaice some degree,
or at least some kinds, of coherence of conscioogats. Consider the so-called McGurk effect, for
instance (McGurk, MacDonald, 1976). People wfadchsomeone mouthing the sound “Ga ga” while
simultaneouslyisteningto someone utter the sound “Ba ba” actubltarsomeone say “Da da.” But
presumably if the visual representation of the mautd the auditory representation of the vocalirati
were not co-conscious, this effect would not bedpoed. | don’t actually know if anyone’s run this
experiment using split-brain subjects, but | woetdgbecthat if only the RHvatchedsomeone
mouthing the sound “Ga ga,” and only the helardsomeone utter the sound “Ba ba” (this would
have to be set up as a dichotic listening taskdieioto work), the subject woukhy(LH) that she’'d
heard someone say, “Ba ba.”
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find disorienting the clash of sight and sound, for instance, unless the sight and sound
are experiencetbgether.Otherwise it is just sight and just sound, and no conflict.

So despite the no doubt deep and important conceptual and causal and perhaps
even constitutive relationships between co-consciousness and (at leastesnard<l
of) what I have identified as conscious unity, co-consciousness and conscious unity
also remain importantly distinct in certain respects. And meanwhile my isethse a
great deal of the literature on the puzzle of “split-brain” consciousness would benef
from drawing this distinction; thinkers (both philosophers and neuropsychologists)
seem to talk past each other (or sometimes even past themselves) svetivieen
stating that the two hemisphem@sviouslyare associated with distinct streams of
consciousness and puzzling over the fact that a split-brain subject’s consciousness
sure doesn’seenso disunified. | believe that a split-brain subject’s consciousness is
dual and fairly unified, especially outside of experimental situations. (ArfalSr
subject’s consciousness is nonetheless no doubt more unified, given the kinds of
integration of conscious contents that the corpus callosum allows.)

That said, one of the key things that makes our consciousnessifezlis
co-consciousnes#he fact that there is something it is like to experience lots of
experienced thing®gether.In fact the phenomenon of co-consciousness may be
what is most puzzling about conscious unity. This is difficult to say without first
being clear on all the elements of conscious unity, but co-consciousness is probably
more puzzling and mysterious than at lemsheplausible aspects of conscious unity,
such as the way consciousness relates to action and agency, or the coherence of

mental contents. And | take it that what is most troubling about the split-brain cases
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where consciousness is concerned, involves co-consciousness in particulaghboth ri
and left hemisphere of a split-brain subject appear subject to conscious exgerience
as evidenced through their right hemisphere-controlled and left hemisphere-edntroll
behavior; and yet right hemisphere experiences do not seem co-conscioeftwith |

hemisphere experiences.

3.5 Consciousness and Subjects of Experience
One standard description of (phenomenal) consciousness is this: a state is
phenomenally conscious when there is something it is like for a subject to possess
that state. This formulation links the concept of consciousness to that of a subject of
experience. The concept of a stream of (phenomenal) consciousness or of co-
consciousness may presuppose a subject of experience to an even greater extent.

The close conceptual link between co-consciousness and subjects of
experience is made clear when, for example, in the course of defending trendppa
dramatic thesis that disunity (multiplicity) of phenomenal consciousness is
impossible, Bayne and Chalmers (2003) qualify that they can still accdaty if t
choose, Puccetti’s view that split-brain subjects have two streams of conscsousnes
apiece. For Puccetti also attributes tsutbjects of experiengand in fact two
persons) to split-brain subjects, and as it turns out, Bayne and Chalmers only commit
themselves to the claim that a singi#ject of experienagan have no more than one
stream of consciousness at a time. But if this is the case, then their “pimehomiey
thesis” is much less dramatic. For any time one has evidence (assumengpotier

be such evidence) that a creature possessed multiple streams of conssiaumenes
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could simply—in fact, one would have to, on Bayne and Chalmers’ view—accept that
the creature was also associated with multiple subjects of experience.

As Dainton (2000) points out, Bayne’s and Chalmers’ is the standard way of
individuating experiences: the token identity of an experience is standardly thought
depend upon the time at which it occurs, its phenomenal character, and its subject.
But Dainton also says that while the first two criteria are both sountedpfill, the
third criterion is “not very informative” (Dainton 2000: 25). This seems right, and
perhaps theeasonthat the “consubjectivity thesis” (the thesis that co-conscious
experiences belong to a single subject of experience) is not very infegrsathat
our concept of a subject of experience is so tightly linked with our concept of a
stream of consciousness. It is part of our concept of a subject of expéhiahttet
subject has no more and no less than a single stream or center of consciousness (at a
time).

| suggest that our concept of a subject of experience is so tightly linked with
our concept of (especially phenomenally) conscious of experience that weeadly’
get any purchase on the idea of a subject of experience who has an experieace that i
conscious—nbut that the subject of experience herself or himself or itself can’'t
experience. We have to say, in that case, either than the experience tuefwrge
other subject of experience, and not that one, or else that the experience st fact |
a non-conscious representation. Therefore, if thametlsingit is like to possess two
experiences or streams of consciousness at once, then those two experiences or those
two streams of consciousness cannot belong to a single subject of experienbe. Whic

means that there must tveo subjects of experience, one possessing each set of
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experiences. Thus the consubjectivity thesis may be true, but true on the basis of our
conceptual schema. While this is interesting, if correct, it will not heipdisiduate
experiences: if you knew how many subjects of experience a given creatiesspdss

or was constituted by, you wouddreadyknow how many streams of consciousness
that creature had. We have no hold on the concept of a subject of experience, that is,
apart from our hold on consciousness and co-consciousness.

It is less clear if a single stream of consciousness can be assedthtmore
than one subject of experience. | am imagining a case of telepathy mtwioic
creatures temporarily appeared to share, to have equal access to gisesesnof
token conscious experiences. This might constitute a case in tmlushibjects of
experience possess th@mecenter or stream of consciousness. This is not clear,
however. There appear to be two subjects of experience if subjects of exparence
relatively enduring things; if instead there is a new subject of experiepeelat
moment (as Strawson (1997) has argued), then perhaps during the telepathic time
period there is but a single subject of experience. (It might also be argued that
subjects of experience should be individuated in terms of their purely physical,
nonfunctional properties, but this restriction might be unprincipled for telepdghical
communicating creatures.) Alternatively, perhaps such creatures wouldlpt re
share @okenstream or center of consciousness to begin with. In any event, while
interesting, these questions don’t appear to be essential to resolving matters
concerning the structure of consciousness in the sorts of creatures we knowll of. | w

therefore assume that the concept of a subject of experience is one accordiiot to w
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such a subject does not possess more, or less, than one stream or center of
consciousness at a time.

This, of course, still does not say what a subject of experisnééhile | can't
say anything that’s illuminating on this question, | will assume thati isnportant
part of our concept of a subject of experienceifraich a subject is presented with
more than one experience, those experiences all belong to one stream of
consciousness. We could, of course, revise the concept—but it's unclear what kind of
workthe concept would do if we did revise it in this way. What work is done by the
concept of a subject of conscious experience who has conscious experiences she or he
or it can’t experience the relations between? Still, perhaps this ikemnsia any
event, subjects of experience enter little into what follows, and | don'’t try to
individuate experiences or streams of consciousness by referring to thessabjec
experience that possess them.

Finally, | distinguish a subject of experience from a person, at least
conceptually—even for a creature who is associated with both a person and a subject
of experience. The concept of a person is first of all richer than that of atsofbje
experience. Many non-human animals, for instance, may be subjects of experience
without being persons. One possibility is that a person is a subject of experience
that/who also possesses additional properties. (E.g., self-consciousness, moral
agency...) Or a person may beammalthat/who is a subject of experience and
that/who also possesses additional properties.

A distinct possibility, however, and one that may be counter-intuitive but that

arguably has a certain amount of appeal especially in the context of tHaaiplit-
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phenomenon, is that a person could, in theory, be identifiedwatethan a single
subject of experience, especially for limited periods of time, but perhaps even
perpetually. It isn’t clear that there is such a close conceptual link éefpersons
and subjects of experience that a person couldn’t have or be associated with more
than one of the latter, particularly if the subjects of experience were stabyessty
much the same sorts of experiences, and assuming that the person’s mental and
behavioral life overall was characterized by a high or moderately high degree of
integration. Of course, whether this were possible in fact would depend in large part
upon the place of conscious experiences and streams of consciousness in cognitive
architecture.

| am still trying to avoid personal identity questions to the extent possible in
this work; this explains why | have, throughout, spoken of split-lmalmects,
without meaning to presuppose any claims about how many persons or subjects of
experience they are; in some of what follows | may speak of a (singtersph
subjectas being associated with or possessingdmmects of experiencBerhaps the
best account of personhood is one according to which a person is a subject of
experience, or perhaps not; again | wish to remain neutral on these sortsiohguest

to the extent possible.

3.6 What is Co-consciousness?
One of the several reasons that | accept the rough adequacy of the gl&splwer
theory of consciousness is that | believe that it suggests a plausible accauint of ¢

consciousness as well. According to global workspace theory, two representat
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(access) conscious in virtue of both being available to global consumers. They may or
may not be available to the same token global consumers: if the representations i
guestion are mine and yours, then they obviously won’t be available to the same
token global consumers.

Presumably, for two representations to be access co-conscious is just for them
to be jointly accessible or jointly globally broadcast. For instance, if @sac
conscious representation is one that can play a role in your practical reasonimg, or
whose content you can report, then two access co-conscious representations can be
jointly used in your practical reasoning, or you can relpatt of their contents.

| suggest that for two representations tgghenomenallgo-conscious—for
there to be something it is like to have both of those representations at otss—is
just for them to be jointly accessible or jointly globally broadcast. This join
availability is what makes it the case that there is something it isolikedir subject
to experience both of them together—that there is a phenomenology of the two states
together that differs from the phenomenology either of them has (or would have)
alone.

This account needn’t require that accessibility explains or confers phenomenal
properties. Something else, besides global accessibility, may beargdessccount
for the phenomenology that experiences like E1 and E2 have. . . . But their joint
accessibility may nonetheless account for tjuaént phenomenology. So, again, for
two representations to be co-conscious with each other—either access gousonsc
or phenomenally co-conscious—is simply for them to be broadcast or available to the

same set of (token) global consumer systems.
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| should note that what makes a seftoken) global consumers constitute a
set in the relevant sense here is not arbitrary; the set comprised ofalr giighal
consumers and of all of my global consumers is not a set, in the relevant
(psychological) sense, because there are no representations that areviailathjea
to your global consumers and to mine. Thus when | say that a split-brain subject, S,
has twaosetsof global consumers—a right hemisphere set and a left hemisphere set—
the division of all of S’s global consumers into two distinct sets of global consumers,
a right hemisphere set and a left hemisphere set, is not arbitrary, and is not on the
basis of purely physical features of those consumers somehow. The division is
functional: RH conscious representations are broadcast to RH global consuthers, L
conscious representations are broadcast to LH global consumers. So, wetban use
term “f-set” (functional set) to refer to the set of global consumersiiaa¢ siccess to
the same representations. Note also that there is a sort of circuianstlg between
individuating token representations and individuating token global consumers (or sets
of token global consumers). That is, one reason to identify right and left hemisphere,
content-bearing neural events witistinctconscious experiences, is that right and
left hemisphere neural events make their contents available to distinak glob
consumer systems. And one reason to identify right and left hemisphere consumer
systems as distinct sets of consumer systems is that they havetactitfesent
conscious representations.

If this account of co-consciousness is correct, then phenomenal (and access)
co-consciousness is a product of very much the same forces and mechanisngs as thos

that produce access consciousness itself. Not all (conceivable) cognititecuchs
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that can support consciousness as the global workspace theory describes need be
capable of supporting co-consciousness, for we can conceive of a global workspace
whose contents are always limited to a single representation at a tinagyBut
architecture in which the workspace does take rti@e one representation at a time
is ready to support not just access consciousness, but phenomenal co-consciousness
as well.

This account of co-consciousness makes a prima facie case for conscious
duality in split-brain subjects. The results of the split-brain experimentssugge
global broadcast is not inter-nemispheric in split-brain subjects; right pleenes
experiences appear broadcast to right hemisphere global consuméenlisfthere
experiences to left hemisphere global consumers. There is, of course, nogeason t
think that broadcast somehow becomes inter-hemispheric outside of experimental
conditions. The conscious duality model for split-brain subjects will be defended
against competing models of their consciousness in the next chapter.

| have assumed thus far that co-consciousness is an all-or-nothing affair—that
multiple representations either are or are not co-conscious. If the accaont of
consciousness that | have accepted is correct, however, then someone might argue
that phenomenal co-consciousness capargal in the following sense. There may
be greater or lesser degrees of co-consciousness to the extent that theratare
and lesser degreesglbbal broadcastAnd there may be greater or lesser degrees of
global broadcast if broadcast can be to more or to fewer global conswithénsa set
of global consumers—not as a function of architecture, but as a function of more

contingent matters (e.g., attentional focus). In the split-brain casaindeft
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hemisphere representations are not broadcast to right hemisphere global ecensume
andcould not beso broadcast, not because of any attentional deficit, but simply
because of a split-brain subject’s mental architecture. But in some irstance
representation might not be broadcast to a full set of global consumers not luécause
architectural limitations but only because of more contingent factors.

Of course, consciousness and co-consciousness would necessarily be an all-
or-nothing affair in a creature that just possessed a single token “gloinaliroer.
Imagine that C just has one system (let’'s say some “inner sense” faau#ijability
to which makes a mental state conscious. (Though this would be a creature for whom
or for which theglobal workspacéheory would not apply, since conscious
representations aren’t broadcast globally but only to a single consunensgstme
other theory of consciousness would be necessary for this creature—like a higher-
order representation theory. Of course this could have implications for the proper
theory ofco-consciousnesn this creature at well, but let us ignore these points for
the moment, since we are not such creatures in the first place.) Then if E1 and E2 are
available to the inner sense faculty and E3 isn't, it is not just the case that E1 and E2
aren’t co-conscious with E3; E3 simply isn’t conscious. In such a creatyre, an
conscious experience will necessarily be co-conscious with every otherozmns
experience.

We are not such creatures, however; the global workspace theory of
consciousness positsultiple global consumer systems. So perhaps for us
consciousness itself can come in degrees, greater degrees of conssiousnes

corresponding to availability to a greater number of global consumerset{om
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like this idea can be found in Dennett (1991); Dennett’'s 1991 account of
consciousness as a “Joycean stream” is not a version of the global workspage theor
but some of its elements are similar.) So imagine a creature with a witelefs
global consumers: a higher-order thought faculty, a practical reasontegisygs
language system, an emotional system or systems, a memory systatemssand
so forth. In this creature, two representations that were availahbletihe same token
global consumers would be perfectly co-conscious; two representations that were
available to an overlapping but still distinct set of token global consumers would be
partially co-conscious. So, if access consciousness comes in degrees, and if the
account of phenomenal co-consciousness that | have accepted is correct, then
phenomenal co-consciousness can come in degrees also.

Note that if access consciousness and thus co-consciousness comes in degrees
in the way | have just suggested, co-consciousness could theoretically fail to be a
transitive relation. As | said before, intuitively co-consciousissgansitive: if E1
and E2 are co-conscious, and E2 and E3 are co-conscious, then E1 and E3 are as well.
But now imagine that E1 and E2 are co-conscious by virtue of both being available to
two overlapping but distinct sets of (token) global consumers, and that E2 and E3 are
similarly co-conscious by virtue of both being available to two overlapping but
distinct sets of global consumers—but that the sets of global consumers to which E1
and E3 are both available do not overlap at all.

If access consciousness and thus co-consciousness regularly does come in
degrees, then our consciousness is less structured, it would seem, than we might

think. Instead of breaking intdiscretesetsof experiences among which perfect co-
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consciousness holds, and between which co-consciousnessotibekl, human
consciousness may be more like a messy web of experiences, with some (co-
consciousness) links strong and some weak and some simply absent.

But that consciousnest®escome in degrees in the way Dennett (2001, 1991)
believes is uncertain; | take it that there is some evidence that broagcaslly is
pretty much an all-or-nothing affair; a representation can be available tw arfew
consumer systems. . . . Or it can be available to all of them. (See Dehaene et al.,
2006.) Of course it is possible that a representation that is broadcast to dll globa
consumers at once will only Ipeocessedby a couple of these systems, but this need
not make it lessonsciouqthough such limited processing may have the consequence
of making it conscious for less time). If global broadcast does not come in degrees
then on my account, co-consciousness will not come in degrees either. Or at least not
for this reason—for there is a different (though related) sense in which co-
consciousness might be said to be partial, one that is particularly relevantgbtthe s
brain cases. | won't assess the likelihood of this second form of partial co-
consciousness until the next chapter, however, keeping the discussion deliberately
simple for now.

Finally, as | said earlier, | deal only with synchronic co-consciousnehbssi
work. But perhaps roughly the same sort of account could be given for both
synchronic and diachronic co-consciousness. Consciousness takes time; an
experience is broadcast to and processed by global consumers not just for an instant,
but for a longer period. (Of course it is not clear how long, and of course it no doubt

varies from experience to experience.) Its processing may be ongoamgamnew
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experience is broadcast. Meanwhile, thgresentedimes of these experiences may
of course overlap or be adjacent as well. Perhaps two experiences represented a
occurring in quick succession are diachronically co-conscious thlegare jointly
broadcast to the same global consumers.

Of course, even a rough sketch of that sort of account faces numerous
difficulties. |1 nonetheless suspect that something like the account of synchoenic ¢
consciousness that | adopt could be made to work to explain diachronic co-
consciousness also. (Among other things, the account of co-consciousness offered
explains both why synchronic co-consciousness is (or tends to be) transitive, while
diachronic co-consciousness is not.) But again, in this work | confine myself to a

treatment of the structure of consciousness at a time.

3.7 Preliminary Conclusions and Assumptions
The next section of this chapter concerns the resources available to the defende
the conscious duality model to meet the challenge posed by split-brain subjects’
normally unified behavior. Since a great many of claims, assumptions, and
distinctions have just been laid out, however, let me recap them before moving on.
A preliminary distinction:
e A stream of consciousness is a set of mutually co-conscious

experiences. A unified consciousness is a consciousness that

meets a set of normative criteria especially concerning

consistency, coherence, and perhaps agency.

Assumptions—I will not argue for these, at least for the most part:

e Both hemispheres of a split-brain subject are subject to some
conscious experiences.
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e Phenomenally conscious experiences are also access conscious.

¢ Global workspace theory offers an adequate account of access
consciousness. (It may or may not offer an adequate account of
consciousness, period.) For a representation to be access
conscious is for it to be available or globally broadcasbtoe
set of (token) global consumers.

e There is one stream of consciousness per subject of experience
and vice versa.

e Knowing how manystreamsf consciousness a creature has
does not yet tell us how unified the creature’s consciousness is
(and, albeit to a lesser extent, vice versa). A subject could have
two streams of consciousness that nonetheless (together)
exhibit a high degree of unity, or a single stream of
consciousness that was nonetheless fairly disunified.

Implicit argument—while | don’t explicitly argue for this claim, | hopettimusing it
fruitfully, 1 will provide some support for its truth:

e Global workspace theory offers an account of (access and
phenomenal) co-consciousness. For two representations to be
co-conscious is for them to be available to the same set of
(token) global consumers.

Explicit argument—this claim will be defended in this and the following chapter.

e Split-brain subjects have two streams of consciousness, though

these streams of consciousness are no doubt more unified (with
each other) outside than inside of experimental conditions.

4 The Conscious Duality Model and the Challenge from Unified Behavior

There are two major models of the structure of split-brain subjects’ cosseiss.
The first is a “singularity model” of consciousness, according to whichlslit-
subjects have a single stream of consciousness, at least most of the timrad. Seve

different versions of this model are possible. In one such model, for instance, split-
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brain subjects always have one stream of consciousness, associated whionly t

left hemispheres (Eccles 1965; MacKay 1966). In another version of this model
(Marks 1980, Tye 2003) split-brain subjent¥mallyhave a single stream of
consciousness, associated with both hemispherespimgtimesave two streams of
consciousness, one associated with each hemisphere, for brief moments during the
split-brain experiment; in this model, the possession of the same conscious contents
suffices for the hemispheres to share a single stream of experience.

The second major model of the structure of split-brain subjects’ consciousness
is what | have called the “duality model.” In this model, a split-brain stbpstwo
streams of consciousness, whose contents will be less or more similar agsoa foinct
whether the subject is inside or outside of the split-brain experimental situation,
respectively. This model appears more favored by those in the neuropsychological
community. (See for example Sperry 1990, 1968, 1966; Sperry, Zaidel, and Zaidel,
1979; Gazzaniga and LeDoux 1978; Bogen 1990, 1985, 1969; Uddin, Rayman, and
Zaidel 2005.)

The major evidence in favor of tisengularity model of split-brain
consciousness is simply that split-brain subjects behave in such an integtaited fas
under most circumstances. The major evidence against such a view is the dsociat
behavior they sometimes display (usually during the split-brain experintieotigh
sometimes at other times), in combination with the egglanationfor that
behavioral dissociation. The best explanation for the dissociated behavior aiplit-br
subjects exhibit during the split-brain experiment is that they do indeed have two

streams of consciousness. And because the best explanation for their having two
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streams of consciousness during these experiments refers to the permanent
embodiment of their mental and conscious lives, their neuroanatomies, it is difficul
to believe that the split-brain experimental paradigm itself altergrnetge of split-
brain subjects’ consciousness. There is better reason to believe that, theighegh de
of behavioral integration notwithstanding, split-brain subjabimyshave two
streams of consciousness.

The duality model of split-brain subjects’ consciousness is simply one
according to which the two hemispheres of a split-brain subject are asdogith
two distinct streams of consciousness—two sets of token experiences, within each of
which there are at least a great deal of co-consciousness relationsveeehbeach of
which there are at most few co-consciousness relations. The duality modehlablds
a split-brain subject’s two streams of consciousness are explained in part by he
neuroanatomy: a split-brain subject lacks the neural pathways necessargito sust
interhemispheric co-consciousné8s.

That the duality model refers to neuroanatomical facts in this way, or &t leas
that its application to split-brain subjects is partially explained by neatomical
facts, probably accounts for the popularity of the duality model within the
neuropsychological community (in contrast to the philosophical community).
Neuropsychologists are more likely to accept—or to simply assume—some kind of
isomorphism between the structure of consciousness and the structure of the brain. As

| have emphasized previously, this isomorphism is really between co-consciousness

%% This formulation remains uncommitted as to theppranodel of consciousness for acallosal
subjects; perhaps in an acallosal subject some sthecture, besides the (absent) corpus callosum,
sustains interhemispheric co-consciousness. Thisulation may implythat a “normal” subject has a
single stream of consciousness, since it refefsgiit brain” neuroanatomy in particular, but | aatly
wish to remain uncommitted as to the structureosisciousness in a “normal” subject in this work.
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(and co-mentality) anflinctionalneuroanatomy; it is largely because of observations
made during the split-brain experiments themselves that the corpus callosertoca
be viewed as a mechanism for co-consciousness (and co-mentality). Granted, if
sectioning the corpus callosum had not led to any observable conscious dissociation,
then neuropsychologists might still have insisted upon an isomorphism between
conscious and neural structure—they might simply have hypothesized theranter
commissure as the crucial mechanism of interhemispheric co-consciousness, f
instance. But, since the findings of the split-brain experiment were whatérey

the corpus callosum instead was identified as that crucial mechanisrmonéeit

was so identified, a conscious duality claim had to be maintained for split-brain
subjects in extra-experimental situations.

Of course it is not universally accepted that, absent a corpus callosum, a split-
brain subject lacks a means of achieving interhemispheric co-consciousness
(conscious singularity). In the previous chapter we looked at an argument (the
singularity-through-redundancy position) to the effect that rdepdicationof
conscious contents across the two hemispheres suffices for interhemispheric ¢
consciousness. And in the next chapter we will look at one model of split-brain
subjects’ consciousness according to which it is at least partiallgdingr (to use
the language of conscious singularity rather than unity), according to wisiolit-
brain subjects’ two hemispheres are at least partially co-conscious. Vééswiin
that chapter look at a model of split-brain subjects’ consciousness accordinghio whic

a split-brain subject at least usually has only a simgte-hemispheric stream of
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consciousness at a time—one sometimes located in the right hemisphere, and
sometimes in the left.

But before we consider these alternative models of split-brain subjects’
consciousness, and the challentpeypose to the conscious duality model, let us
first examine the most obvious objection to the conscious duality model: the
challenge posed by the generally integrated-seeming nature of splisbbgects’
behavior. For while the conscious duality model seems prima facie compatible wi
neuroanatomical evidence, it might also seem prima facie incompatible with
behavioral evidence, for two reasons.

To begin with, the duality model holds that split-brain subjects’ consciousness
is dual both in and outside of experimental conditions, and yet split-brain subjects (in
contrast to “normal” subject®ehave differentlyn the two types of circumstance.
Since the subjects’ neuroanatomies obviously remain constant, the duality model
must also offesomeaccount for subjects’ behavioral changes between the two types
of circumstance.

The duality model can easily meet this first challenge. The split-brain
experimental paradigm is highly artificial, presenting numerous constrainhts
present in daily life. The absence of these constraints may allow subjects t
compensate (not necessarily effortfully), to a large degree, and byety\vadrmeans,
for the lack of integration of conscious processes between the two hemispheres.

But the duality model must also explain why it is that, particularly outside but
eveninsideexperimental conditions, split-brain subjects really don’t behase in

disunified a fashion, most of the time. This is a greater challenge. Battaspt to
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show in the next section, a defender of the duality model has adequate resources to
meet this second challenge as well For there are many mechanismaytsdrve to
integrate the behavior produced by the two hemispheres even if these mechanisms do
not suffice to make the hemispheres co-conscious. The duality model can
accommodate the behavioral data, in other words, even if accepting it means
accepting that consciogsmgularityin and of itself does not play as large role in
producing unified behavior as one might have thought. This role may instead be
played in large part by consciousity as | have defined it, as well as by a variety of
other non-conscious (and even non-mental) mechanisms and factors. | provide this

argument in the rest of this section.

4.1 Duplication of Contents
Perceptual redundancy and resulting duplication of conscious contents across the two
hemispheres have been favorite mechanisms for behavioral unification foy duali
theorists, partly because they would seem to explain why a split-braint&ibjec
behavior changes between experimental and non-experimental conditions. The
defining methodological feature of what | am calling the “split-brain expat” is
the attempt tdateralizeperceptual information. Outside of these highly artificial
experimental set-ups, the hemispheres have access to the same perceptugtionf
(either at the same time or in very quick succession, due to saccades, etc.) to a
significant degree. This is of course largely because they’re in thelsaiyeand
always at the same place at the same time, and because they possess skasamy
modalities. It is also partly due to overlap in attentional mechanismsx&opée,

“The unity of the eyeball as well as the conjugate movements of the eyes batise
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hemispheres to automatically center on, focus on, and hence probably attend to, the
same items in the visual field all the time” (Sperry, Gazzaniga, Bogen, 286p

And they have equal (or similar) access to physiological states: trsuszated with
hunger, with intense anger, with exhaustion, and so forth.

Note that perceptual redundancy is greatest outside experimental conditions,
but impossible to eliminate entirely even within experimental conditions. Peatept
redundancy, then, offers a partial explanation both for the fairly unified behavior of
split-brain subjects within experimental conditions, and the even more unified
behavior of split-brain subjects outside of experimental conditions.

The hemispheres don’t haientical perceptual access. Take vision, for
instance. The right hemisphere is the only hemisphere to (consciouslyereprnest
of the left visual field, and the left hemisphere is the only hemisphere to (comgcious
represent most of the right visual field. It does appear that both hemispherestef a spl
brain subject do learn to consciously represent an overlapping area at the visual
midline, but this area is no more than two degrees wide (Fendrich, Gazi1889a,
Fendrich, Wessinger, Gazzaniga, 1994). Within that narrow strip of the visdal fiel
that is represented by both hemispheres, meanwhile, “the signals conveydu to ea
hemisphere from theontralateral hemiretina appear to be weak or degraded”
(Gazzaniga, 2000). So at any given moment, the two hemispheres will differ with
regards to those qualities represented visually in conscious experience.

Granted, split-brain subjects do (when permitted) frequently move their eyes
about the visual scene, resulting in the hemispheres acquiring “identical” visual

information to some extent. It is still true that hemispheres often won't hevsame
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information at any one moment; instead, there is a staggering effecftthe le
hemisphere gets information about the forest while the right hemisphere gets
information about the girl playing; then the left hemisphere gets infaymabout the
girl playing while the right hemisphere gets it about the shore; then the left
hemisphere gets it about the shore while the right hemisphere gets ithebbaat at
the center of the lake, ef¢But it is also true that our conscious representing of
visual scenes in general may be built up over many moments, by a seriesaokesa
and so maybe over the course of several seconds the hemispheres will receive the
same visual input from the world.

Even if the consciougisual contents of both hemispheres were identical, the
hemispheres would still differ in terms of things like their consciaatle
contents®. When S's blindfold is removed, both hemispheres can visually represent
that S is holding both a flashlight and a book of matches, but only the Rf¢also
the flashlight, in a detailed way, and only the LH dtsgisthe matches, in a detailed
way. And S will not have any rich tactile representation of the flashlightrend t
matches at once. Temperature (Gazzaniga 2000) doesn’t appear to be experienced in
precisely the same way by the hemispheres; Dimond (1980) even says that some
split-brain subjects report having burned their left hands for several momeorts bef
“they” (their left hemispheres) realized it.

Finally, the two hemispheres also of course differ in linguistic capaciyleW

there is still significant debate about the linguistic capacity of tleedirected right

>"In making this point | am not conflating time opresenting and time as represented: the claim isn't
merely that hemispheres represent, at differerggjrthe same qualities, but that they will also
represent the same qualities as existing (or beipgrienced) at different times.

*8Since stereognostic or “active touch” information the hands is sharply lateralized in split-brains
(Gazzaniga 2000; Gazzaniga, Bogen, Sperry 1963).
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hemisphere, and about the connected right hemisphere’s contributions to language, it
is less controversial to state that split-brain subjects’ left hemispaergenerally
responsible for the production of propositional speech. Since the right hemisphere is
nonetheless often capable of producing non-propositional vocalizations (Code, 1997),
the most reasonable hypothesis concerningier speech of split-brain subjects is

that the left hemisphere engages in it and the right hemisphere does not. Incler spee
of course has a phenomenology.

Inner speech isn’t something out in the world to be perceived, of course; it's a
product of the hemispheres’ perceptual (and conceptual) systems. This suggests that
while the hemispheres no doubt do enjoy a good deal of perceptual redundancy,
especially outside but also inside experimental conditions, it is important to
distinguish between identical (or highly similar) percepagessand identical (or
highly similar) perceptuatontents For two hemispheres (or for that matter, two
creatures) to have identical perceptual access is for them to be abless, acx
perception, information about the same portions of the world. (And also they should
be able to access this information via the same sensory modalities; it issasthe
that | and a bat in my attic have identical perceptual access to the mathentdsthe
bat hears (or echolocates).) Thus you and | have the same perceptualf aceess i
both free to look about the same room. The split-brain experiment denies the two
hemispheres equal perceptual access to the world: it displays to the rigbyhnenas
what it conceals from the left. Outside of the split-brain experiment, however, a

subject’s two hemispheres will have similar (albeit not identical) perdegptuass
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Indeed in some cases the hemispheres may acquire the same perceptual
contents even when they lack the same perceptual access. Sperry (1990) notes tha
“By the laws of percpetual completion and closure each hemisphere automatically
tends to fill in its half stimulus across the midline to form a whole bisymmetric
percept on each side” (Sperry 1990: 375, citing Trevarthen 1976). By presenting a
split-brain subject a (bilateral) chimera, the subject can “be made to etweiv
quite different things occupying the same position in space at the same time,
something rejected, of course, by the normal brain” (ibid)—but such chimeras (or
their equivalents) are rare in nature, and thus this perceptual completion provides one
means by which contents are duplicated in the two hemispheresyighent
identical perceptual (or sensory) access.

Still, this point, that perceptual contents aren’t only a matter of sensory input
cuts both ways. The hemispheres appear to process sensory information of various
sorts somewhat differently (and also appear capable of maintaining somewha
different focuses of attention).

For instance, there seem to be some differences between the two hemispheres
with regards to emotional perception and experighé¢ the very least, to the extent
that the cognitive component of emotion (Schacter, Singer 1962) involves language
and hypothesis-formation (as to the cause of the physiological elemenvtodrefor

example), the hemispheres will almost certainly differ with regardsetadgnitive

*The preponderance of studies in this area suggeastiere isomedifference in the way the
hemispheres perceive, process, and express positigas negative emotions, but there is not yet a
clear conceptual model of this difference. Verygialy, though, the data suggest the right hemisphere
has some advantages for some aspects of the cosgmoception of negative emotions, and vice
versa. See for example Lee et al. (2004); Smith. §2004).
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content of emotional experierieBut the hemispheres may differ even with respect
to the non-cognitive aspect of emotion; there is some evidence that (at leasyin ma
people) the right hemisphere experiences more negative affect. (Sker3&88 for

a very dramatic version of this thesis.)

It seems very likely that the visual processing differences between the two
hemispheres result in phenomenal differences as well. That the right hemisphere
excels at representing (at least some sorts of) spatial relatiobstvgeen visually
perceived objects, for example, suggests that the right hemisphere’s phenomenal
experience of the visually-perceived world may differ from the left hamei®’s. The
left hemisphere also appears more sensitive to local visual configuratiorieeand t
right to global physical patterns. (See Hellige, 1993, for discussion of henmdspher
asymmetries in the visual and visuospatial realm. Also see Zaidel 1990 suggest
that hemispheric differences in the storage and retrieval of long-tenanse
memory may underlie some of the perceptual asymmetries between thpherasy

These sorts of differences in perceptual processing presumably have
consequences for phenomenal contents. So even identical perceptual access would
not necessarily mean identical perceptual contents. This point has probably not been
sufficiently acknowledged by supporters of the conscious (and mental) duality
models.

Finally, all that said, it is again important to emphasize that (contra the

singularity-through-redundancy position discussed in Chapter Three) even if the

80 Schiffer et al. (1998) even elicited different aess to emotionally salient questions from the righ
and left hemispheres of two split-brain patienthaagh it is of course possible that the hemispfer
actually experienced the same emotions but reptinerd differently.
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hemispheres were subject to identical conscious contents, this still would not mean
identical perceptuatates As Sperry said:
Many unifying factors can be enumerated that tend to make at
least components of the inner experience of the two
disconnected hemispheres similar or identical in orientation
and content especially during ordinary unrestricted behavior.
The bilateral sensory projection systems of the brain, like those
for cutaneous sensibility of the face, ensure a bilateral
reduplication of symmetric sensations in both hemispheres.
Thus, with conscious attention focused on facial, auditory, or
other stimuli that get bilateral representation, both hemispheres
presumably develop a full bilateral percept with no vertical
split between right and left aspects. Scanning movements of the
eyes yield a similar duplication with respect to visibhe
overall effect in some respects is thus more like a twinning or
doubling of the conscious domain of the self rather than
midline division
(Sperry 1990: 380, emphasis added)

This last point reflects why | have, throughout, spoken of the conscious
duality model rather than of the conscialisunitymodel of split-brain subjects’
consciousness—and it also reflects why Sperry begins the passage quoted above by
speaking otunifyingfactors. There is no question but that, where content is
concerned, the two streams of consciousness are to a large degree sithtagra
even larger degree coherent. Note that these are two different things: not every
difference or inconsistency in contents need signify incoherence. Wheornb&ous
contents of the two hemispheres differ, they may do so, in many cases, simply
because the two hemispheres are conscious of different portions of the world, or
different aspects of the same portion of the world. Thezeases in which their
contents will be incoherent; think again about the chimera case. But again, such

things are rare. Normally, by each independently practicing “percejiogletion”
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of midline stimuli, the hemispheres will generate representations ohmrbsual

stimuli with similar contents.

4.2 Attention
The literature on attention in split-brain subjects is complex and at timengggm
contradictory. This may in part be because of the difficulty in distinguishingebeatw
various types of attention. | will try to quickly give the major findingsehzefore
discussing in slightly more detail a couple findings that illustrate the need to
distinguish between integrated or adaptive-seeming behavior and behaviomtisat ste
from mental and conscious singularity.

The hemispheres compete for processing resources: though they can perform
different tasks at the same time (this is true to some extent in “normatlbas in
split-brain subjects), increasing the difficulty of one hemisphere’s tdskniair the
performance of the other. (Holtzman and Gazzaniga, 1982; Reuter-Lorenz et al.,
1996.) While this sharing of (competition for) processing resources won'’t serve to
integrate the activities of the two hemispheres per se, it may still egeounéied
behavior, insofar as it makes it difficult for one hemisphere to “run away withka tas
while the other is also deeply involved with a task.

At the same time, the division of resources between the hemispheres can
actually aid their performance for some tasks. Holtzman and Gazzaniga (1985) ga
split-brain and “normal” subjects a complex spatial memory task, in which
information critical to the task was presented in both visual fields. For “normal”
subjects, the visual information was combined, and as a result the hemispheres

confronted one big problem; for split-brain subjects visual information from the two
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fields was of course not combined, with the result that each hemisphere had to solve a
problem only half the size. The split-brain subjects outperformed the “normal”
subjects.

The two hemispheres may engage in visual search independently; a split-brain
subject is twice as fast as scanning, say, eight stimuli when the stimuNideddi
across the two visual fields as she is when all eight stimuli are in the ssumaéfigld
(Luck et al., 1989, 1994). At the same time, Holtzman et al. (1983) found evidence
suggesting that a split-brain subject cannot divide her spatial attentios Hexd®/0
hemispheres—directing attention to two different points, one in each visual field, at
once, for instance. Using a very similar paradigm, however, Mangun et al. (1994)
obtained the opposite result: split-brain subjeaisappear able to direct spatial
attention to both visual fields at once. Arguin et al. (2000) argued that this
discrepancy could be explained by the fact that in the Holtzman et al. (1983)h&tudy t
onset between cue and target was 1500 msec—a fairly long interval, espewally s
that is a length of time sufficient to allow information for the control of visudiapa
attention to transfer between hemispheres. (Either hemisphere can t@raato a
point in either visual field.) This may have prevented the hemispheres from ogerati
as autonomously as they otherwise could. And indeed with shorter interval times
Arguin et al. (2000) again found that at least most of the split-brain subjects tdey use
in their study could divide their attention between two visual fields, while their
“normal” subjects could not.

There has also been some suggestion that voluntary attentional orienting

involves inter-hemispheric competition even in the split-brain subject (Kingstone e
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al., 1995), with attention lateralized to the left hemisphere, while automatic
attentional orienting can proceed somewhat independently in the two hemispheres
(Luck et al. 1989, 1994). (Note, though, that Arguin et al. (2000) believe the results of
their study shows that even voluntary attentional orienting can proceed indepgendentl
in the two hemispheres. In the Kingstone et al. (1995) study suggesting the opposite
conclusion, the task required not only voluntary directing of attention but strategic
directing of attention; perhaps this accounts for the difference?) And theraas s
evidence (not just from split-brain subjects) that the right hemisphere isaonior

visual spatial attention insofar as it attends to the whole visual field, \wkileft
hemisphere attends just to the right visual field.

It is likely that none of the findings just cited are, individually, secure at this
point. Nonetheless we may be able to draw, with some confidence, the conservative
conclusion that the hemispheres compete for attentional resources to some extent
while possessing (or at least operating) some attentional mechandepsndently.

(Of course, it is possible thattentionis being used too broadly in the literature on
attentional mechanisms at this point, and that some of what looks, now, like
competition for attentional resources will eventually be conceptualized qeetitaon

for something else, and, similarly, that some of what looks to be the independent
exercise of attention now will come to be conceptualized as the independent exercise
of something else.) Obviously to the extent that the two “disconnected” hemispheres
do share and compete for attentional mechanisms, this could play some role in

explaining split-brain subjects’ apparently integrated behavior.
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More interestingly, behavior that seems integrated—smooth, coordinated,
adaptive—could in part be the product déek of integration of attention. Let me
illustrate this idea using two further studies as an example.

Ellenberg and Sperry (1980) designed a study in which split-brain and
“normal” subjects were asked to engage in a variety of sorting tasksjmeset
unimanually and sometimes bimanually, to see how well they could perform different
tasks with the two hands (and thus presumably the two hemispheres) at once. All four
conditions involved taking small objects from a central container, and then putting
each object onto either a top of a bottom shelf, right of the central container for the
right hand, left of the central container for the left hand. The objects used in the stud
were cylindrical beads (C), spherical beads (S), wing nuts (W) and hex juts (H

For instance, in the unimanual task subjects sorted the objects in the following

way, one hand at a time:

In the bimanual-same condition, subjects were asked to sort using both hands

at once, but the sorting task was the same for both hands, for example:
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In the bimanual-reverse task, they might be asked to sort as follows, using

both hands at once:

And, finally, in the bimanual-different task (in which the objects were drawn
from two central containers, one for the right and one for the left hand), theybeight

asked to perform this sorting task, again using the two hands at once:

Ellenberg and Sperry made several interesting observations. To begin with, in
“normal” subjects (and also subjects who had undergone only partial callosotomy),
the two hands always moved at the same rate in all the bimanual conditions. At least
several of the full callosotomy (split-brain) subjects, however, begangattin

different rates for different hands.
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“Normal” (and partial split-brain) subjects were (interestinglyYipalarly
impaired at the bimanual-reverse task, even compared to the bimanual-diéiskent t
at least at first; with practice their performance on the two sortsksf éapialized.

But they were always significantly slower at both of these tasks than theyatihe
unimanual or the bimanual-same task, and their hands always moved in synchrony,
and, moreover, whenever they made a mistake with one hand, they tended to
simultaneously slip up with the other. (Ellenberg and Sperry speculate that, since
“normal” subjects get faster at the bimanual-different and especiallyrttanbal-
reverse sorting tasks, but since bimanual synchrony was never broken, “normal”
subjects might improve not because they get better at lateralizingaatidntt rather
because the task becomes more and more automated with practice, requiring less
attention.)

It did not matter to the (full) split-brain subjects which sorting task they were
asked to perform,: they performed at about the same rate, and with the same number
of errors, regardless of condition, and, again, their hands sometimes sortedeattdiffer

rates, with no ill consequences. As Ellenberg and Sperry note:

The present findings support the idea that attention is normally
limited to a unitary focus and that the cerebral commissures act
to keep the left and right hemispheres working together in a
single unified attentional system. This bilateral integration of
attention appears to be a dominant organizing principle in
cerebral function such that the intact hemispheres have great
difficulty executing two simultaneous tasks independently
despite lateralization of stimuli and responses.

(1980: 416)
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So, split-brain subjects perform tasks that “normal” subjects really cad't, a
that are therefore said to involve conflicting motor plans (suggesting that matsr pla
and spatial representations of movements are isolated to each hemisphe=®) (Fr
lvry, Gazzaniga, 1996). For instance, a “normal” subject can draw two pictures at
once, one with each hand, only if the figures to be drawn are either identical or mirror
reversed. (So, a normal subject would not have much difficulty drawing an “O” and
an “O” at once, or a “b” and a “d,” but would have trouble drawing a “t” and a “y” at
once.) But a split-brain subject can draw two different figures at once.

Now, | accept that the explanation for this difference has to do with some kind
of internal, inter-hemispheric unity or integration in the “normal” subjectishat

missing in the split-brain subject. The first study, for instance:

support[s] the idea that attention is normally limited to a
unitary focus and that the cerebral commissures act to keep the
left and right hemispheres working together in a single unified
attentional system. The bilateral integration of attention
appears to be a dominant organizing principle in cerebral
function such that the intact hemispheres have great difficulty
executing two simultaneous tasks independently despite
lateralization of stimuli and responses.

(Ellenberg and Sperry, 1980: 416)

And there is furthermorenesense in which the behavior of a “normal”
subject during the sorting tasks would look “more unified” than the behavior of a
split-brain subject: in the “normal” subject, the movements of the hands would
remain coupled (synchronized), even if their sorting tasks were different.

In some other ways, though, | suspect that the split-brain subject’s behavior

would look just as unified. Each hand would go about its task smoothly—as the
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subject, by the way, sat still and participated cooperatively—and an ervoelyand
wouldn’t disrupt the whole process. Of course, if you ran the experiment on a
“normal” subject first andhenobserved the split-brain subject’s uncoupled (de-
synchronized) hand movements, you might find the latter eerily “disunified.I' But
think you would only find it so because, observing the behavior of the “normal”
subject, you constructed a theory of the internal process and architectuveuttht
result in both hemispheres halting when one slipped. Guitace though, the
behavior of the split-brain subject would look perfectly adaptive—even, in a sense,
coordinated: coordinated with the requirements of the tasks and the aims of the
subject (as a whole).

Or consider the second study. Imagine telling two subjects to draw a house
with one hand a tree with the other, at the same time. One subject sits down and does
it, without too much difficulty. The other subject stops and starts a few times, then
fails to follow instructions by letting his hands “take turns,” until, when genftiged
for this, he says in frustration, “But this is impossible.” Note, again, that the
performance of thérst subject might strike yowgn its faceas being more smooth,
coordinated, adaptive, integrated. It's the second subject who seems to be coming
undone.

Of course, it isn’t the surface that should interest serious psychologheit’s t
first subject and not the second who has two minds and two streams of consciousness.
The point is just that the day-to-day behavior of a split-brain subject, beliaa&ior
looks, again, adaptive, coordinated, smooth, and so forth, may result from inter-

hemispheric division and independence rather than unity and integration.
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4.3 Cross-cuing

One series of experiments by Sperry, Zaidel and Zaidel (1979, “Self recognd
social awareness in the deconnected minor hemisphere”) illustrated the fairl
extraordinary capacity of the disconnected left hemisphere, at least, to closgrve
correctly interpret right-hemisphere controlled behavior, thus bringingvihe t
hemispheres into some kind of “agreement” about what subjects had experienced
even if only theiright hemispheres had experienced something to begin with.
(Though, admittedly, the “mind-reading” exhibited in this study relied not only on the
right hemisphere’s cross-cuing behavior but also on affective statesigehier
response to emotionally significant right hemisphere experiences.)

Bogen (1990) gives several fascinating examples of cross-cuing intidet pa

L.B. for instance:

1) A pipe was placed in his left hand (RH); LB turned it around
in that hand until it was in a normal pipe-holding position; he
then lifted it up to (but not into) his mouth, and then said (LH),
“Oh, that's a cigarette.” Feeling it with his right hand (LH) he
then correctly identified it as a pipe.

2) When a pair of glasses was put into his left hand (RH), L.B.
opened the arms of the glasses and then had to be prevented
from sliding them onto his head. He was told to try to identify
the object without manipulating it further, and couldn’t. Then
he snapped the arms closed and quickly said, “Are those your
glasses?”, presumably from the auditory cue.

3) A handkerchief was placed in his left hand (RH). He
squeezed it, turned it over, and then “smoothly reached
backwards and slipped it into his left hip pocket. At this point
he said, ‘Oh, sure, that's a comb.” When told he should feel it
with his right hand, he did and then shook his head with a
chagrined look and said, ‘A handkerchief.” (Bogen 1990: 218)
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4) Bogen (1990) also cites a case in which Butler and Norrsell
(1968) tested L.B.’s ability to name objects felt with his left
hand (RH), using a wooden sphere, a wooden cube without
sharp edges, and wooden pyramid. While L.B.’s hands were
hidden from his sight behind a screen the experimenters would
place one of these items in his left hand and ask him which he
was holding. (Presumably L.B. knew beforehand that these
were the choices.) To their surprise, he identified them
correctly most of the time. At first Butler and Norrsell
suspected L.B.’s hemispheres were exploiting some kind of
subcortical communication, but then they noticed that their
subject was looking around the room in a systematic way
during the experiment. Whenever they put the sphere in his left
hand he would look at the clock before saying, “It's the round
one”, and whenever they put the cube in his left hand he would
look at the door before saying, “It's the square one.” When
they put the pyramid in his left hand he would look up at the
ceiling for a few moments before saying, “It must be that
triangular shape.” (Bogen 1990: 218). Once blindfolded, his
performance fell to chance.

Of course, not all cross-cuing is so deliberate-seeming. When a split-brain
subject is asked a question to which only her right hemisphere knows the answer, and
the subject (LH) makes an incorrect guess, she will often frown, immedadiety
which she will attempt to correct herself. In such cases the frown is priglsuma
initiated by the RH, but surely not as a deliberate attempt at communidating i
displeasure to the LH.

On a loose understanding of “cross-cuing,” split-brain subjects could be
engaging in it all the time. Given the hemisphere’s equal (or nearly equessaoc
proprioceptive information, given either hemisphere’s ability to see wieay part

of the body is doing in most circumstancasy behavior that is initiated by one

hemisphere and that the other hemisphere then gives some intentional intenpreta
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could qualify as a form of cross-cuing. But this could mean that the hemisplezses w

“cross-cuing” each other most of the time.

4.4 Affect... and Aura?

Affect constitutes another potential source of behavioral unification in spilit-bra
subjects; the hemispheres have some kind of shared access to affective ioformati
As noted in Chapter Three, it is not clear whether the hemispheres, by virtuebf inta
subcortical structures, actually shéw&enaffective (etc.) states, or whether instead,
by virtue of their mutual connectedness to intact subcortical and non-cortical
structures, the hemispheres are merely caused to enter into similar ygiésctive

states. As Sperry says:

Whether the neural cross integration involved in the foregoing
as, for example, that mediating emotional tone, constitutes and
extension of a single conscious process or is better interpreted
as just a transmission of neural activity that triggers a second
and separate bisymmetric conscious effect in the opposite
hemisphere remains open at this stage. (1990: 380)

It is easy to think of an affective state as something somehow discrefg, shar
or specific: a wave of anger, a pang of regret, a burning desire, a thriditgregnt,
and so forth. But much modiffuse(and difficult to characterize) states, with some
kind of emotional or affective valence to them, seem to transfer between the
hemispheres as well. Sperry notes that “cross-integration systems o#tte int
brainstem. . . that mediate a prompt bilateralization of emotion generatatkratiy/”’

presumably also involves “mood, alertness, and perhaps subtle shades of these as in

the more elemental dimensions of mental sets and attention” (Sperry 1990, 380).
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At the same time, the inter-hemispheric transfer of these phenomenallediff
states seems to sometimes co-occur with or perhaps include the tracsftaiaf
contextual, categorical or conceptual information. This is information that ond woul
expect to have some kind of emotional valence, perhaps—but one wouldn’t
necessarily expect this information to be conveyable in the form of an affstetee
Thus See Sperry, Zaidel, and Zaidel (1979) refer not just to the inter-hemispheric
transmission of affect but also afira; other times people speak of “general mental
set” (see for instance Sperry 1990, p. 380) or gist. The exact or even fairly rough
nature of this “aura” isn’t at all clear; among other things it is quiteilpeghat there
isn’t onemental mechanism or property that's being picked out by terms such as
“aura” and “mental set” and “gist.”

In cases where the transfer really is of a state with some emotiteratea
the anterior commissure may be involved; Gazzaniga and LeDoux (1978) explain that
“the human anterior commissure derives its fibers from the temporal lobe and from
subcortical ‘limbic’ structures, in particular, the amygdala, and projecitetsame
regions in the other hemisphere” (153, emphasis added). These are structures
involved in emotion, of course, but they are also involved in emotional or affective
components of memory, and in memory generally, since the temporal lobe contains
the hippocampus, and since it is implicated in semantic/conceptual knowledge.

The transfer of affect and aura probably plays some role not just in unifying
the behavior of split-brain subjects, but in providing their two streams of
consciousness a unified character, at least to some extent. As mentioned in Chapte

Three and in Section 4.1 above, the hemispheres “often differ in their emotional
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propensities” (Doty 1989: 70). But even if they are often not in the same emotional
state, this does not mean that they can be in wildly different emotional bigies,
emotional states are physiological (or at least many emotionad stafestates, with
physiological markers: racing hearts, shallow breaths, tense musuteso forth.

And of course the hemispheres are located in and have similar perceptual access to
the same body. So they would be likely to enter into similar affective state# eve

only via a process that supervened in part on viscera, muscles, etc.

On the heels of discussing sub- and non-cortically mediated mechanisms that
generate similar affective states and arousal levels and so forth irothe tw
hemispheres, Sperry cautions that these “bilateralizing and unifying meuobkaaris
largely of the nonfocal general background category, whereas consciousessaren
tends on the other hand to be correlated predominantly with attentional and focal
aspects of cerebral function” (1990: 380). In part given the inherent difficlulty
investigating such diffuse, non-specific states, however, it would not be sugpfisi
we currently fail to appreciate how deeply and how constantly these diffuse
background states color those states at the forefront of our consciousness and

attention.

4.5 Same Body
There is of course a limit—a hard one—as to the degree to which a single-bodied
creature can behave in a disunified manner. There are numerous types of censtraint
posed by shared embodiment. Though the hemispheres may initiate distinct actions

simultaneously, these must at least share an overall postural set: oneroprand
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bend down at the same time, for instance. The two eyes and of course the two retinal
hemifields move together. And so forth.

Ultimately, of course, however many minds a creature has, those minds must
realistically converge and be converged upon by pathways to and from the same
body. Conflicting motor/behavioral plans will thus need to be resolveonagpoint
prior to the actual initiation of action (at least in cases where the actions are
physically, not just intentionally, incompatible), and one mind will receive a much
richer degree of sensory information about the actions initiated by the otharis tha
possible between multiple creatures. Bogen (1990) for instance points outf thiag, “i
hemisphere initates motion, the other hemisphere receives considerable
proprioceptivefeedback” (217; emphasis added).

And both hemispheres can also control the whole body; both hemispheres can
initiate walking or stopping, bending or stretching, facial expressions and eye
movements. The two hemispheres may not function entirely identically with tespec
to control of the body, but each has sufficient control over most of the body such that
actions initiated by one hemisphere can look perfectly “normal” i.e. not disunified.
Even for the parts of the body where the hemispheres are least functideatlgal
with respect to motor control, i.e. the hands, there is a pretty good amount of
ipsilateral motor control is still possible (Kingstone and Gazzaniga, 19%98y lsind
Kingstone, 2005.) (This may be more true in split-brain than in “normal” subjects, of
course.)

Most simply, but probably also most profoundbpdiesare spatiotemporally

defined, and the two streams of consciousness of a split-brain subject arisedrom tw
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minds that have always been together. As Sperry, Gazzaniga, and Bogen atce put
“these two separate mental spheres have only one body so they always fiteguent
same places, meet the same people, see and do the same things all the time and thus
are bound to have a great overall of common, almost identical, experience” (1969:
286). While each hemisphere may have its own mental life, to which the other
hemisphere does not have (for example) introspective access, the splitibjact
still has but one life to lead.

This is no doubt of profound importance to explaining the degree to which the
hemispheres of a split-brain subject are at peace with each other. Fophably
true of all of us that the integrated nature of our behavior, when it is so integrate
owes in large part to constancies and consistencies in our lives, and our surroundings.
There is all sorts of evidence from social psychology, for instance, thatstsitjoet a
person’s behavior, on a moment-to-moment basis, is shaped by situational factors to a
much greater extent than one might believe; in fact a person’s behavior on a moment-
to-moment basis might be shapadreby situational factors (and of course general
psychological abilities, ones common to people generally) than by any idiasiasc
of her mind/s or her person.

While shared embodiment clearly plays an important role in accounting for
the degree of behavioral unification split-brain subjects exhibit, shared endradim
exists both inside and outside experimental situations, of course, and therefore can
account for thehangein subjects’ behavior between the two types of circumstance.
It is instructive in this regard to note (as Nagel 1979 long ago did) that spht-brai

subjects really behave in a fairly integrated manner even within expeaiment
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situations. All the mechanisms referred to in this section are availdbksatosome
degree during the split-brain experiment itself. So, however disunified spht-bra
subjects’ behavior appears during the split-brain experiment, that behavibhr is sti

even at those moments subject to numerous unifying forces—forces that nonetheless,

| have argued, don’t suffice to create a single stream of consciousness.

4.6 Same Brain

In his early work on the split-brain phenomenon, Sperry (1964) found that:

although deep surgical bisections are possible experimentally

that include the roof of the midbrain, the supramammillary

commissure, and even the cerebellum, it was sufficient merely

to cut the forebrain commissures that mediate cross

communication between the hemispheres proper to prevent

interhemispheric transfer of perceptual learning and memory.

(Sperry, 1990: 371)

But even very “deep” levels of the nervous system—all the way down to pattern
generators in the spinal cord—will play a significant role in integratimg\der. The
two hemispheres of a split-brian subject remain connected to the same péripher
nervous system and spinal cord, the same cerebellum, the same cranial nerves, the
same brainstem and midbrain and diencephalic structures. This is not to say &at thos
structures serve as a means of inter-hemispheric mental integragioy ofthem
don’t. But everwhenthey don’t there are numerous ways in which the hemispheres’
mutual connection to those structures may unify split-brain subjects’ behavior.

Bogen, for instance, notes that the two hemispheres share the same blood

supply and the same cerebrospinal fluid. This means, among other things, that if one
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hemisphere causes a particular hormone to be secreted, the other hemisphte will
feel its effects. Hormone transmission or communication may be relasiosty but
nonetheless “important for mental states” (1990: 217). And presumably because of
the brainstem ascending reticular activating system, the two hemisp¥iéige on

the same sleep-wake cycle. (I only know of one report by a split-brain subject of one
hemisphere being awake while the other slept (Dimond 1980). And, even in this case,
the restless right hemisphere apparently soon slapped the patient’s lsfiteres

awake.)

4.7 Single Hemisphere Control
Gazzaniga and LeDoux point to evidence that “potential homolateral pathways may
lie dormant or undeveloped in the normal brain” (1978: 36) but develop and become
more functionally active following callosotomy. These pathways might make
cooperation between the hemispheres less necessary, by allowing both hemiisphere
greater individual control over (and perceptual access to) the whole body. They writ
of these “shifting circuits” and of cross-cuing, that, “It is as if the bramahds
integration, and in the absence of the interhemispheric pathways, lesnefiiays
of achieving mental unity are employed” (Gazzaniga and LeDoux 1978: 39). But
what is most clearly achieved, when the hemispheres achieve greates dégree
motor control over ipsilateral pathways, is behavioral unity. Perhaps somd menta
unity, in the sense of coherence or cooperation, is achieved as well—but not mental
or consciousingularity.

It is also possible that non-cortical structures become better, over time, a

coordinating the outputs of the two hemispheres (even if this simply means inhibiting
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or ignoring one set of outputs). And meanwhile Wolford, Miller, and Gazzaniga
(2004) write that that over time working with split-brain subjects one gets the sens
that one hemisphere often simply “defers” to the other hemisphere. In fact they
suspect that it is difficult to get one hemisphere to even try very hard on artask fo
which the other hemisphere is (or is at least “believed” to be) superior or dominant
Sperry (1990) believes that activity in one hemisphere may at times even
depressactivity in the other. (Perhaps because the hemispheres compete for some
attentional resources?) At the same time, he notes that this is mgstfikierr
experimental conditions involving “prolonged use of a single hemisphere with

deprivation of focal input to the other” (380).

In ordinary unrestricted behavior, on the other hand, it is rare
that conditions would thus selectively restrict sensory input or
central processing to one hemisphere for an extended period.
Thus, typically, the two disconnected hemispheres appear to be
actively, but separately, conscious in parallel, each working

and contributing in its own way to the performance on which
attention is focused. (Sperry 1990:
380-381)

Gazzaniga (1985) is a fiercer advocate of general left hemisphere doainan

claiming that when the right hemisphere has no language, it also displays:

a striking inactivity that borders on behavioral tedium. This is
not to say these right hemispheres do not have specialized
systems. They may have, but it is next to impossible to
demonstrate their existence in a brain system that is so unable
to behave overtly.

(Gazzaniga 1985: 70)
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Others (Levy, 1983), just as adamantly contest the claim of general right
hemisphere “passivity.” But even if neither hemisphepassivemuch of the time,
one hemisphere could stilbminatefo some extentnuch of the time. It could be
that the left hemisphere usually dominates. Or, again, it could be that the heasspher
take turns dominating, depending on what sorts of tasks the subjects are engaged in.
Note that if itwerethe case that, usually, in a split-brain subject, only one
hemisphere (or only one hemisphere at a time) dominates behavior, and this was
partly responsible for the subject’s generally integrated behavior, nfanthl
conscious) singularity woulish a sensde the explanation for that behavior: the
behavior in question would be integrated (in part) because it was the product of a
single mind and a single stream of consciousness. But this would not mean that the
subject only possessed one mind or one stream of consciousness. It would just mean
that at any given time the existence of one mind and one stream of consciousness wa

hidden from us.

4.8 Owing Actions
One interesting area of research and debate in the broad area of conssistigties
in recent years concerns conscious will (see Wegner 2002 for instance), and,
relatedly, themannerin which people come to posit (correctly or incorrectly) the
mental causes of their behavior. One element of this discussion concerns human
beings’ “mindreading” capacities, and to what extent our self-knowledgadysi
result of our turning those capacities inwards, in a form of self-internetati
Carruthers (forthcoming), for instance, argues that we have no introspective or

conscious access to our own propositional attitudes—beliefs, desires, judgments, and
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so forth—but only to our perceptual states. In defending this position he draws upon
some of the split-brain data. This is data suggesting that, instead of acknowledging
ignorance about the cause of some (RH-controlled) behavior, the subject (LH) will
often instead simply invent a reason, apparently swiftly and smoothly and with no
sense of engaging in fabrication.

Gazzaniga (1985) has argued for years that the left hemisphere houses an
“interpreter” that strives to tell a unified story of the self, a stbiguha unified, and

rational, conscious and mental agent—even when thaesuch thing:

The same split-brain research that exposed startling differences
between the two hemispheres revealed that the human left
hemisphere harbours our interpreter. Its job is to interpret our
responses—cognitive or emotional—to what we encounter in
our environment. The interpreter sustains a running narrative of
our actions, emotions, thoughts, and dreams. The interpreter is
the glue that keeps our story unified and creates our sense of
being a coherent, rational agent. (Gazzaniga 2000: 1320)
The effect of telling this story—often a fiction—may be to make the story
come partially true: self-interpretation, that is, may serve to make ecsgbj
behavior, across time, more integrated (or at least integrated-lookirng)l Re
example from Chapter Three: our split-brain subject, S, who has been reading,
suddenly stands, because his RH is bored with reading. His LH could (or could at
least try to) force him to sit back down with the book again. This would look like
ever-so-slightly non-integrated behavior. But instead of trying to initidibegsback

down again, S’s left hemisphere may instead “go along with” this RH-irdtiate

behavior, perhaps inventing its own reason for having stood. Perhaps LH’s
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hemisphere will say to itself (i.e. perhaps S will say to himself, in inneckpee
“Time for lunch.” And once hédoessay thathe may very well go make lunch.

Most callosotomy patients experience intermaroallict within the early
recovery period. This behavior subsides with time, although may reappear
occasionally in brief episodes for years. More commonly, “Even many g#tars
operation, patients will occasionally be surprised when some well-coordinated or
obviously well-informed act has just been carried out by the left hand” (Bogen, 1985:
314). “Patients sometimes complain that their left hand behaves in a ‘foreign’ or
‘alien’ manner, and they routinely express surprise at apparently purpesehdnd
actions” (Zaidel, lacoboni, 2003). “They may quickly rationalize such acts,
sometimes in a transparently obvious way” (Bogen, 1985: 314).

| have spoken so far as if only the left hemisphere has a mindreading system
or interpreter, and | have furthermore equated possessing a mind-readtkng \syth
engaging in self-interpretation (of the sort that leads to confabulation).tlh fac
suspect that the right hemisphere also supports or engages in mindreading; it has a
sense of humor, anyway, and apparently shifts attention automatically to where
someone else is looking, while the LH doesn’t (Kingstone, Friesen, and Gazzaniga,
2000). Some RH-initiated cross-cuing in split-brain subjects looks like it might
require some beliefs about minds and communication.

The left hemisphere could still be the only hemisphere associated with an
“interpreter” in Gazzaniga’'s sense, however. Perhaps, even if the RH does have
sophisticated mind-reading capabilities, it doesn’t turn them on itself. Evan if t

right hemisphereéoesn’thave an interpreter, though, the very fact that the left
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hemisphere does could serve to integrate a split-brain subject’s behaviou|qdyt

over time.

4.9 Single Streams versus Unified Behavior
| have just come from suggesting that one hemisphere’s tendency to salftettr
beliefs and desires and percepts (even falsely), and to rationalize the’'subje
behavior, can be a source of behavioral integration.

This leads to a sort of broader point about, and perhaps a limited criticism of,
the challenge from unified behavior. To some extent, the challenge assume®s that t
minds will necessarily be in some degree of obvious, visible competition or conflict
with each other. Call this the “agent assumption,” for it is the consequence of two
other assumptions: that minds are agents, and that agents are individuated on the basis
of competition and coordination of action. The latter assumption might rest upon
some questionable conceptions of agents. But more relevantly, to this work, a mind
and an agent are arguably different things. Clearly an agesior is partly
constituted by) at least one mind, but a mind can lack agency. (One can become
totally paralyzed for instance without loss of consciousness or cognition.) Agency
requires mind, body, and appropriate interactions between the two. (This is not a
dualist claim—I'm using “body” to exclude the brain. A functioning brain isn’t
enough for agency either, in other words.)

Some degree of shared agency is literally forced on however many minds
share a body; e.g., one body can only go one place at one time More interestingly, a
still further degree of shared agency is not strictly forced upon those minds,dmit ma

highly appealing. One hemisphere of a subject may loathe the clothes the other
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hemisphere selects, the food it brings to the mouth, its smoking habit, its preferred
leisure activities. . . . But what is that first hemisphere to do? Change thet'subjec
outfit—again? Then he’ll be late. Yank the cigarette from his own mouth and throw it
on the ground, knowing that soon enough he (the other hemisphere) will just be
lighting another one anywa$/?You could burn through a whole pack that way pretty
quickly. This is the sort of competition it might not be worth trying to win.

That the challenge from integrated behavior does make this “conflict
assumption,” or that the assumption is questionable, might not be obvious. Someone
might say, “Look, of course two people can get along splendidly, without ever
fighting with each other. But they will still wake and retire to bed at diffetimes,
still watch different programs on television, still exhibit talent for and @éstedn some
different things. One will still prefer vanilla and the other chocolate, onsezvative
and the other liberal principles, even if they have the good sense not to come to blows
about such things. Because their minds are different, their behavior, as peadeful a
is, will be visibly different. And if their two minds were in one boyyould look
like it.”

But, first off, again, having a single body makes it simply impossible to
exhibit much behavior that will obviouslgok disunified. Conjoined twins must at
least rise from and retire to bed at the same time, though they surely haventigp mi
the bodily sharing is even more complete in the case of a split-brain subject, who has
just one, discrete (rather than two partly merged or shared) bodies. This agamaforce

high degree of behavioral unity upon such subjects. You can't eat and not eat vanilla

%1 Though, admittedly, one split-brain patient app#yedid complain that his left hand (RH) wouldn’t
let him smoke; it kept taking cigarettes from hght hand (LH) and from his mouth and putting them
out. Cited in Joseph, 1990, p. 29.
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ice cream at literally the same moment (this would be physically impessand as a
matter of law, you only get one vote. Some sort of compromise is not just essential;
it's inevitable. And then it often doesn’t look like compromise.

If you took two minds, each from a different body, and placed them in the
same body, you would thereby give them incentive to cooperate. Or rather—since
that isn’t quite the way of putting it; neither mind would necessarily even know the
other was there—you would thereby create a situation in which they would lyatural
cooperate with each other not deliberately,dyuintending to behave rationall§Or,
by intending for their subject to behave rationally.) Merely by eachrgictn
accordance with many of their own interests, especially important background
interests, the minds would manage a kind of cooperation-in-effect. And they would
do this, they would at least attempt to do this, no matter how limited their capacity f
intra-mind interaction with each other.

Finally, and relatedly, we should note that it is entirely open to empirical
guestion to what extent co-consciousness (and for that matter conscious unity more
broadly understood) plays a role in integrating behavior in the first place. Again,
split-brain subjects behave in a fairly unified fashion even at their most degi)nifi
during the split-brain experiment. These are the same times at which evetedefe
of the conscious singularity model like Marks (1980) and Tye (2003) believe that
split-brain subjects have two streams of consciousness. | have just offeteaf a lis
factors and mechanisms that | believe integrate split-brain subjectsideivéhout
providing a means of inter-hemispheric co-consciousness. If | am rightyakerg a

single stream of consciousness in and of itself might not play too large a role in

280



explaining integrated behavior. The relationship of that stream of consciousness to a
creature’s body, the environment the body is located in, the particular contents of the
stream, its functional location within a larger mental architecture, thetoey

capacities of the creaturghesejnstead, may play the larger part.

5 Conclusion

The account of co-consciousness that | have adopted makes a prima facie sigong ca
for the conscious duality model in split-brain subjects. | am assuming thagtihe r
hemisphere of a split-brain subject has some conscious experiences. Thishaieans t
either the right hemisphere has its own set of global consumers, or that iisrmegser

are globally broadcast to the global consumers of the left hemisphere stilie o

the split-brain experiment suggest that the latter is not the case. Thexabbr
hemisphere of a split-brain subject has its own set of global consumers to which its
own set of experiences are made available. Co-consciousness no doutithotds

each hemisphere, but not (at least by and large) across the hemispheres.
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Chapter 5: Models of Consciousness in the SpliirB&aibject

1 Introduction

In Chapter Three | argued against a version of the singularity model of spiit-bra
subjects’ consciousness, in favor of the conscious duality model, which | defended in
Chapter Four. In this chapter, | contrast the model of split-brain subjects’
consciousness that | defend with two other, less standard models. The “partial co-
consciousness model” says that the two hemispheresssimaeeonscious

experiences, and rejects the view that co-consciousness is transitivelymamic
singularity model” says that a split-brain subject possesses a isitiglaemispheric
stream of consciousness, one whose “location” shifts from one hemisphere to the
other with a shift in motor intentions. | reject these alternative models, anshals/

that the conscious duality model has the resources to meet the biggest challenge it
faces, which is that of accounting for the generally integrated natupdtdirsin

subjects’ behavior.

2 The Partial Co-consciousness Model

Among those models of split-brain subjects’ consciousness that ascribe conscious
phenomena to the “disconnected” right hemisphere, the two major competitors are the
conscious duality model, and a conscious singularity model that says that the two
hemispheres jointly realize a single stream of consciousness.

But it might be said that there ighard, alternative model of split-brain
subjects’ consciousness that is superior to both the singularity and the duality model

According to Lockwood’s (198%artial unity modelor as | will call it the “partial
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co-consciousness model”), split-brain subjects do not have either a singhe sfre
consciousness within which all experiences are mutually co-conscious, nor two
discrete streams of consciousness, between which no two experiences are co-
conscious. Lockwood instead suggests that we drofahsitivity thesisaccording

to which co-consciousness is a transitive relation. The partial co-consci®usogs|
that results from dropping this transitivity thesis, Lockwood argues, is not amgy m
compatible with the behavioral evidence than is the duality model of split-brain
subjects’ consciousness, and more compatible with the neural evidence than is the
singularity model; it is also more compatible with the behavioral evidencestiaa i
singularity model, and more compatible with the neural evidence than is the duality
model. And there ameo reasons to reject it, besides a stubborn and unscientific
adherence to the pre-theoretic assumption that co-consciousness is ngcessari
transitive.

Others, however, have argued that there is no good evidence for a partial co-
consciousness model of split-brain subjects’ consciousness (Hurley 1994, 1998,
2003), or have even suggested that there is something impossible or even incoherent
about the consciousness described by the model (Bayne and Chalmers, 2003). In this
section | describe and offer a limited defense of the partial co-conscionsodsk a
stream of consciousness characterized by non-transitive co-conscioe$aisss is
in fact prima facie plausible. | suggest that the model nonetheless does ndteoffer t
best characterization of split-brain subjects’ consciousness. Indeed myeatgu

imply that for any creature C such that we would have some reason to apply
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Lockwood’s model of split-brain subjects’ consciousness to it, there is in &ategr

reason to identify C with two streams of consciousness.

2.1 A Case of Partial Co-Consciousné&s?

As Lockwood (1989) notes, we intuitively think of co-consciousness as a transitive
relation. We believe, that is, if A and B are co-conscious, and B and C are co-
conscious, then A and C are co-conscious, as well. If co-consciousness iv&ansiti
this way, then each experience that occurs within a stream of consciousitess is
conscious with every other experience in that stream, and is not co-conscious with
any experience outside that stream.

Now what happens if you acquire evidence that, in apparent contradiction of
this transitivity principle, experience A and C aw co-conscious with each other?
The principle can be saved by concluding that you earlier erred in belibaindpere
was just a single mental token with B’s content, and by accepting that there are
instead two mental tokens, two experiences, Banavh the same content, and that
B is co-conscious with A and’Bs co-conscious with C. Thus one resolves prima
facie violations of the transitivity principle by revising one’s initial indivation of
experiences. Lockwood, however, suggests the opposite move: keep the individuation
of entities as is—just drop thpginciple.

For some split-brain experimerds appear, prima facie, to provide examples

of failures of transitivity. Consider for instance an experiment by Spéaigel and

%2When | speak of transitivity and failures of tréivity in this chapter, | mean to refer to tramgit
co-consciousness and failures of co-consciousndss transitive. Also, | refer to the “partial co-
consciousness model” and to “partial co-consciossfighough strictly speaking | should refer to the
“[only] partially transitively co-consciousness nedtland to “partially transitive co-consciousness.”
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Zaidel (1979) in which a four-photograph array was projected in the LVF (ileeto t
right hemisphere) of split-brain subject N.G., who was then asked to point to each
photograph in turn, using her left hand (under dominant control of her right
hemisphere). In one instance the array consisted of three photographs of unknown
men, and one photograph of her adult son. N.G. began pointing to each photograph,
and then paused when she got to the photograph of her son. The following
conversation between N.G. and the experimenter ensued:
N.G.: Hey, wait a minute. That's L [her daughter]. No
that’'s me. No, wait a minute.
Ex: Do you recognize one of these?
N.G.. Yes, that one right there. [She points to the photograph
of her son.]
Ex:  OK, how do you feel about this person?
N.G.: Good, good, good. Me, when | was younger. . . or L
[her daughter] or, or B [her husband]. . . or |
don’t know. [She laughs loudly.] That's it. That's gotta
be. [She laughs again.]
Ex:  Whatever itis, itis OK, eh?
N.G.: Yea, it's fine, it's beautiful.
Ex:  You don't see any others there that you recognize?
N.G.: No. Just that one. [She points again to the picture of her
son.] The best looking one there.
(Sperry, Zaidel, Zaidel, 1979: 158)

Let me describe what makes this scenario puzzling—first, from an intuitive
perspective, and then in a way that will motivate, and illustrate, the partial co-
consciousness model.

It would appear that N.G. visually recognizes her son in the photograph: the
photograph of her son evokes a positive emotional response, and reminds her of her
family. Moreover these appear to t@nsciougesponses: N.Geportsher positive

emotional reaction, and beginamingfamily members. But there is evidence that at

the same time N.G. does not ewseher son; she can't even tell thenderof the
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person photographed. And this not-seeing appears conscious also, in the sense that
N.G. does not describe being blind, or having a blind spot. So she appears to have a
“unified consciousness” ianerespect: the positive emotional response evoked by the
photograph appears “unified with” (co-conscious with) whatever thoughts and
experiences are generating her stream of speech. But she appears tan#cda
consciousness” in another respect: again, she mussbaumend recognized her son,
but that visual experience and recognition does not seem co-conscious with whatever
thoughts and experiences are generating her stream of speech.

Now let me describe this scene more carefully, and in a way that depicts it as
a case of partial co-consciousness. Clearly both of N.G.’s hemisphereséssi tac
someinformation about the stimulus, and clearly the two hemispheres did not have
access tall of the saménformation about the stimulus. N.G.’s right hemisphere,
presumably, recognized the photograph as being of her son, a recognition that
generated in her a positive affective state. N.G.’s left hemispherexglerienced a
positive affective state—she expresses, via her verbal left hemisphetegposi
feelings towards the person pictured—but lacked access to perelptual
information about the stimulus; again, she apparently could not tell if the pictured
person was male or female, for instance. And while her left hemisphere had some
category information about the depicted subject—she knew she was seeingper mem
of her immediate family—it lacked stimuligentityinformation: she (LH) didn’t
know she was seeing h&wn,specifically.

Moreover, it seems as if both hemispheres may have been sulgeotdof

the same experiences as N.G. looked (RH) at the photograph. Both hemispheres
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seemed to experience the same happy, fond emotional response. And that emotion
was no doubt co-conscious with the visual experience that produced it, N.G.’s RH
visual experience of the photograph. But N.G. was presumably also having a non-
overlapping set of visual experiences in her left hemisphere at the san{shtene

didn’t cry out (LH) that everything had gone black), and this set of visual erpesie
was presumably co-conscious with the affective state evoked by the photograph of
N.G.’s son as well, since with her left hemisphere N.G. verbally expressed he
positive feelings towards the photographed subject. And yet N.G.’s right and left
hemisphere visual experiences were not co-conscious with each other; N.G. could not
with her left hemisphere identify the subject of the photograph. In other words, N.G.
had apositive emotioevoked by the photograph, and this positive emotion was co-
conscious with her right hemisphere visual experiences, and with her lefphengis
visual experiences, and yet her right and her left hemisphere experiereasotvco-
conscious with each other.

So appears to be some mental state—an affective state say—co-conscious
with the conscious visual experiences of both N.G.’s right and her left hemisphere.
And yet there is still at the same time clearfgiture of interaction between some
right and left hemisphere experiences. So co-consciousness both appears to hold and
notto hold across the hemispheres. In the face of this (from his perspective)
contradiction, Nagel (1979) suggested that the entire concept of conscious unity (co-
consciousness) might be unscientific—might even be an illusion. But Lockwood

argues that it is the appareantradictionthat is an illusion—or, at least, that it goes
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away if we drop the assumption that conscious “unity” is always perfect, teotha

consciousness is necessarily transitive.

2.2 Transitivity and the Partial Co-consciousness Model
Nagel (1979) worried that if streams or centers of consciousness arerétajtben
perhaps the whole notion of consciausty had best be dropped altogether. For
Nagel, that is, transitivity was an essential property of the co-conscisusteson,
and therefore essential to the very concept of a unified consciousness amao$trea
consciousness: such concepts are essentially of somethatly unified,something
necessarilyot partial. Is this correct? Or might streams of consciousness still exist—
even if they are not (or not always) structured in quite as neat a way Nageébeli
Largely dropping the language stteamsof consciousness, Lockwood
creates the terqphenomenal perspectite refer to a set of experiences that are all
perfectly co-conscious with each other. He then dtiepdransitivity principle. When
we do this, he says, “a remarkable possibility immediately opens up; that of
simultaneouspverlappingphenomenal perspectives. And it is in these terms, |
believe, that we should seek to understand the split-brain cases” (1989: 89; original
emphasisy?® Within the partial co-consciousness framework, we can, if we wish, still

speak of a split-brain subject’s consciousness using the language of streams of

% The language dadverlapping phenomenal perspectilesves somewhat ambiguous whether the
overlap involves mental types or tokens. The mastinal connotation of aoverlap in perspectivis
that of an overlap iwhat is seenThus, my sister’s perspective on the 2008 presiagrimaries
overlap with mine (we both agree that Thomson wanidde a bad president, but we disagree over
whether or not Huckabee would be worse). But Loakdvdoes not mean that two phenomenal
perspectives overlap when they both include ormaare of the same experientypes,as this would
just be a version of the duality model. (At leastzording to him, as well as to me, of course. hBat
two phenomenal perspectives overlap when they eacbmpass or include one or more of the same
tokenexperiences. To avoid this potentially confusieigrtinology, then, | will not speak of
overlapping phenomenpkrspectivesinstead | will continue to speak of co-consciassiand
transitivity and failures of transitivity.
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consciousness. We could just say that a split-brain subject has neither tvethyperfe
discrete streams of consciousness nor one stream of consciousness within which co
consciousness is perfectly transitive. Whereas one who accepts the ttgnsitivi
principle will say that what makes an experience part of a streamasinsziousness

is that it is co-conscious witkvery otheexperience in that stream, Lockwood can

just say that what makes an experience part of a stream of conscioaghass is
co-conscious witlsomeother experiences in that stream.

Lockwood says that if we insteatsist upon the transitivity of co-
consciousness, then we will have to accept that split-brain subjects have twis strea
of consciousness, since at any given moment a split-brain subject’s intispheric
experiences won't bperfectlytransitively co-conscious. Unlike Nagel (1979), Marks
(1981), and Tye (2003), that is, Lockwood doesn’t seem to find the conscious duality
claim (or even the two minds claim) particularly difficult to reconciithwthe

behavior of split-brain subjects. For he says:

ostensibly, it is the two-minds theory that has the most going
for it. Indeed, Nagel's arguments for rejecting this alternative
are hardly decisive. Nagel places great stress on the apparent
normality of split-brain patients when they are not in the
experimental situation. But it is possible to explain this
normality, consistently with there being two streams of
consciousness. . . . the two hemispheres of a split-brain patient
will, under normal circumstances, be receiving broadly the
same information, and certainly consistent information.

(1989: 85)
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Moreover, “Quite apart from that, there is, contrary to what Nagel suggests
certain amount of evidence for dissociated behavior in split-brain patients, even
outside the experimental situations” (1989: 86).

Unlike Marks’ or Tye’s singularity models of split-brain subjects’
consciousness, then, Lockwood’s partial co-consciousness model is not driven by the
perceived implausibility of the conscious duality model of “split brain”
consciousness. Instead he is drawn to the partial co-consciousness model for two,
more principled reasons. One reason concerns the relationship between neural and
psychological tokens, as we will see in a moment. The second concerns tha relati
between a more empirically/theoretically based individuation of psyclualogi
entities and what he sees as pre-theoretical, pre-empirical comnsitatenit the

nature and relations of those entities. There is, he says:

something deeply unsatisfactory about a philosophical position
that obliges one to impose this rigid dichotomy upon the
experimental and clinical facts, either we have just one centre,
or stream, of consciousness, or else we have two or more,
entirely distinct from each other. (1989: 86)

Everyone will agree, he seems to suggest, with Nagel’s original observation
that in split-brain subjects the two hemispheres seem co-conscious with each other
some ways but not in others. Why insist that nonetheless theyasi¢ghentirelyor
are not at allco-conscious with each other?

There is an intuition here, a general intuition about philosophy, folk science

and psychology, and the natural world, that is appealing: we may témdkan

whole numbers and discrete units, we may want and tend to see the world in terms of
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dichotomies, sharp boundaries, clear categories and binary distinctions; but the
concepts that draw such bold lines may not neatly map onto a complex and messy
world, much of the time. Of course, this may always be the case. (At least in
situations involving concepts of ostensibly sharply delineable things—concepts like
‘planet’ and ‘mouse’; there are many other concepts—‘justice’, ‘cloud’—we would
expect to have looser application criteria.) Surely this does not shoallttiaise
concepts require modification or outright elimination. Sharp conceptual distinctions
can sometimes help us get a grip even on messy or complex phenomena that those
concepts don’t always capture neatly. But in some cases, the application of spch sha
distinctions may not be even epistemically helpful; it may instead only make the
shape or structure of a phenomenon of interesedifficult to grasp than it should

be. In such cases, rather than simply shrugging that while the ways we have of
thinking about the world are not always in lock-step with that world, they'relsill t
only ways of thinking about the world that we’ve got, why not try to reject ancerevis
and create new concepts, that mba&tersense of our world? This is the first
motivation for Lockwood’s partial co-consciousness model.

A second and related motivation for Lockwood’s partial co-consciousness
model of split-brain consciousness concerns what | have called the isomorphism
thesis, following Hurley (1998)—the thesis that there is necessarily sonaf sort
isomorphism between the structure of the mind (and of consciousness) and neural
structure. (Hurley, recall, rejects this thesis.) If the co-conscisagetion
supervenes on some physical pathway or pathways, then co-consciousness must come

in degrees, since there are obviously degrees of physical connectedness and
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disconnectedness. (Descartes reasoned similarly: if the mental (tlceooshss
physical, then consciousness isn’t essentially unified, since matterssaittally
unified. Since Descartes believed that the mental was necessarily uméie
concluded that the mental wasn’t physical. Lockwood believes that the msental
physical, and therefore rejects the claim that the mental is necgssefigd, i.e. in

this instance that co-consciousness is necessarily perfectly tranditockwood asks

us to imagine cutting the corpus callosum one tiny section at a time (1989, 1994). The

first cut leads to a very small bit of conscious dissociation; the last cufsresthe
greatest degree of conscious dissociation associated with the split-brain ph@nome
Would conscious duality advocates, Lockwood asks, maintain that the very first cut
creates two streams of consciousness? Or only the last cut? Or sohmsmal
between? All of these look like unattractively arbitrary positions to try to defend.
One might be tempted to object that Lockwood commits a version of the
“heap” fallacy here. There of course isn’t a single neural fiber that, ancsuddenly
makes a single stream of consciousness dual. But differences in degséé# ban
significant, and the difference between conscious singularity and consciditss dua
may sometimes be a matter of degree, even if between the two far ends of the
spectrum theres a middle space that we recognize as containing borderline and
indeterminate cases. (Compare with @eatualstreams, whose banks merge for
several feet before a boulder divides them, ultimately sending them downrdiffere
faces of a mountain.) Again, still setting aside, for the moment, how and even
whether this is possible, it would seem that if theeeeoccasionabr some small

number of experiences co-conscious with two otherwise distinct sets of expsrienc
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there would still be two streams of consciousness, co-conscious with each other to
some very small degree. For Lockwood to disagree, | think, would be to commit the
same error of abstemiousness that he believes those who insist upon the tyaofsitivit
co-consciousness commit. Of course, this objection is compatible with the
fundamental ideas behind the partial co-consciousness model, and | pursuetdiffere
objections to the model here.

The partial co-consciousness model ostensibly enjoys the strengths of both the
singularity and the duality model, while not suffering from their weakne¥g¢esre
the advocate of conscious singularity referred to conscious singularity to explain
behavioral integration, Lockwood can refer to co-consciousness across the
hemispheres. Where the advocate of conscious duality referred to conscioydalualit
explain dissociated behavior, Lockwood can refer to the lack of co-consciousness
across the hemispheres. And the partial co-consciousness model is again ostensibly
better fit with the neuroanatomical data (or, at least, sothe possible
neuroanatomies, even if one thinks that the duality model for instance is dibetter
with the neuroanatomy of a split-brain subject in particular). The two hemispdfere
a split-brain subject are physically connected to each other and cansathgivia
subcortical and non-cortical structures. To the extent that the singularity imodel
supported by neuroanatomical facts, then, the partial co-consciousness ppedes a
better supported; to the extent that the duality model is supported by neuroarlatomica
facts, the partial co-consciousness model may again appear better supported.

In fact before examining the crucial question of how and even whether

failures of transitivity between co-conscious experiences is possibieh tovsay
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three further things in defense of the partial co-consciousness modelheirst, t
isomorphism thesis thatake Lockwood to be defending—a thesis | described in
Chapter Three—makes perfectly good sense. Of course, this is in part because that
thesis is basically (though not, | don’t think, viciously) circular; as Revonsuo says
about phenomenabnsciousness for instance, “therastbe isomorphism between
one specific level of organization in the brain and phenomenal consciousness, simply
becausé¢hese boil down to one and the same th{iRevonsuo, 2000: 67; original
emphasis). Lockwood would not believe that the neuroanatomy of a split-brain
subject provided support for his partial co-consciousness model over a conscious
duality model, for instance, if he did not already believe that some non-cortical
(including subcortical) structures could bear conscious experiences.

Second, the kind dttitudeLockwood brings to bear on the split-brain cases
is a good one. Certainly there is a good deal of evidence, an increasing amount, that
introspection can lead us astray in theorizing about consciousness. This is not to say
that introspection is without value or always incorrect, for it obviously isn’t. Bsit it
to say that we need more reason for insisting upon the perfect transitiegy of
consciousness other than just thelingthat our experience is perfectly transitively
co-conscious. This is especially the case because introspection seecndaplgrti
incapable of telling us anything about g8teuctureof consciousness. Subjects of
experience are what have phenomenal perspectives, and there is one subject of
experience for each stream of (transitively co-conscious) expesiesngn
Lockwood would seem to acknowledge this; recall his definition of a “phenomenal

perspective” (but see the conclusion of his 1994). Everyone (every subject of
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experience!) wilfeelas if they have one stream of consciousness (at a time), in other
words—regardless of how many streams of consciousness are actuallytedsocia
with their brain€* Lockwood'’s openness to amending our understanding of
conscious unity (co-consciousness), to allow for failures of transitivitgxample, is
wise. For our pre-theoretic ideas about co-consciousness no doulbbagn many
respects and will require (at a minimum) substantial revision as neuropsyghol
develops.

Finally, it is, at first glance, easy to imagine how a consciousness arukl ¢
to be “partially unified” on the account of co-consciousness that | have offered. A
single creature could have two distinct sets of (token) consumer systems, antstwo se
of globally broadcast states. For the most part, each set of global consunigrs mig
work with a unique set of experiences. But some experiences, some mental tokens,
might be broadcast toothsets of global consumers simultaneously. And those
experiences would presumably be co-conscious with all the other experiemges bei
broadcast at that time to either or to both sets of global consumers. Agair, this al
seems right, at a glance—though | will argue in short order that thislérategmay

be misleading.

%t follows that, where phenomenology is concerribd,partial co-consciousness and the conscious
duality model for split-brain subjects tell the sastory. There will be two subjects of experierice,
would seem, either way. Lockwood apparently detfiess however, saying, “Like Nagel, | am still
unable to project myself into the position of ajeabwith a partially unified and partially disuiaitl
consciousness” (1994: 95). My point is thatudject of experiende the subject of all experiences that
aretransitively co-consciouwith each other—even if that subject of experielnel®ngs to a subject
(i.e. a creature) whose conscious experiencesa @l transitively co-conscious with each other. So,
what it is like to be a subject with a “partiallpified consciousness” (of the sort under discussion
here) is what it is like to be a subject with tvieams of consciousness.
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2.3 Objections to the Partial Co-consciousness Model
Lockwood would surely (and, I think, rightly) reject a Nagelian objection to the
partial co-consciousness model that stated that co-consciousndssjodbe
transitive, simply because this is part of our concept of consciousness, or part of our
concept of conscious unity, or something. If the partial co-consciousness model does
offer the best characterization of split-brain subjects’ consciousness, on
phenomenological, functional, and/or neuroanatomical grounds, then our concept of
co-consciousness can be revised to not assume transitivity. Given the state of
understanding not just of the structure of consciousness in split-brain subjects, but
also of the nature and mechanisms of co-consciousness, and for that matter
consciousness, in general, it is impossible to say with any confidence much less
certainty which model of conscious structure best characterizes thirapiit-
phenomenon. Our empirical knowledge concerning interhemispheric transfat-in spl
brain subjects is too contradictory and incomplete, our theoretical understanding of
interhemispheric transfer similarly so, and our understanding of consciousness in
general is minimal. | nonethelesgspecthat neither phenomenological, functional,
behavioral, nor neuroanatomical considerations provide strong support for the partial
co-consciousness model, and that the conscious duality is more strongly supported.

Let us look at the phenomenological considerations first. Here | argue that
while phenomenology can offer some kind of support for an ascription of conscious
duality, it cannot do so for an ascription of partial co-consciousness. In making this
argument | will refer first to a number of creatures, C1, C2, C3.... Theseragat

possess experiencidee E1, E2, and E2where the numbers refer to types or contents
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of experiences, and primes distinguish tokens of content-identical experiences,
though onlywithin a creature. (l.e. if | say that C1 possesses E2 and C2 possesses E2,
this means that C1 and C2 possess distinct token experiences with the same content;
if | say that C2 possesses’lBRAd EZ, this means that C2 possesses two token

experiences with the same content.) See Figure 5.1.

C1: C2: C3:
/\ E1 E2 E1 E3
El E2 E3
E2"” E3 E2
C4:
C5:
El E? E3 E1 E? E3
E2" E3 /—\
E1" E2" E3"
———— = cc-consciou

Figure 5.1: Some Kinds of Conscious Structure
C1 has a single stream of consciousness containing or composed of three
experiences that are all mutually co-conscious with each other, E1, E2, and E3. Of
course there is nothing peculiar it is like to be C1 (at least as so minimsdiyleel).
In the second creature, C2, consciousness is dual: C2 possesses experiences E1, E2
E2", and E3. E1 and E2re co-conscious, and E@nd E3 are co-conscious, and
neither E1 nor E2are co-conscious with E2r with E3. As we have already noted,

there is nothing very odd it e for C2 to possess this dual consciousness. With
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regards to just thstructureof their consciousness, in fact, there issabjective
difference between being C1 and being C2. There are just two different thigs it
like to be C2; in fact, it is better to identify C2 with two subjects of experierce, S
and S2, one of whom experiences E1 andd&gether, and one of whom experiences
E2" and E3 together.
(Put differently, if creature C4 is like creature C2 but with a fifth expee,
E3, where E3is co-conscious with E1 and Hut with none of C4’s other
experiences, C4’s consciousness is transitively co-conscious, and dual, andsvhat it
like for C4 to possess E1, Eghd E3is exactlywhat it is like tobe C1. Of course,
what it is like to be C1 still does not capteneerythingt is like to be C4, since there
is also something different it is like for C4 to possessatizi E3. This is why, as |
just said about C2, it would be better to identify C4 with two subjects of experience.)
Now imagine a third creature, C3, to whom one would be tempted to attribute
an only partially transitive co-consciousness. C3 possessasrtloe-conscious
experiences E1 and E3; imagine that there is also some reason or othevithali
C3 has a third, final, and single experience E2, that is co-conscious with both E1 and
E3. Now, what would it be like tbe C3? As Hurley (2003, 1998) notes, being C3
would be no different, from C3’s subjective perspectives (plural), from being C2.
There is one thing it is like for C2 to possess E1 and E2 simultaneously, and another
thing it is like for C2 to possess E2 and E3 simultaneously, and nothing it is like to
possess E1 and E3 simultaneously (either with or without E2).
In other words, there is no phenomenological support for attributing to C2 an

only partially transitive co-consciousness. It might be said that thisitbeysi
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nothingagainstascribing a partially transitive co-consciousness to C3. After all, |
have already noted on multiple occasions, including just above, that having two
streams of consciousness feels no different from having one stream of consspusne
for the simple reason that therents such things a feeling of having two
(synchronic) streams of consciousness, properly speaking. All (conscidug)See
are locatedvithin one stream of consciousness or another. (And if a conscious feeling
occurred outside of a stream of consciousness, it could hardly be a feeling of having
that stream of consciousness.) Another way to put this would be to say thatekings
one way or another only gubjects oéxperienceAnd transitive co-consciousness
really does seem essential to a subject of experience. This is why ewsvobdc
adopts the language of phenomgraispectivesacknowledging that a split-brain
subject would havewo of these. So a subject of experience will always feel as if he
or she or it has a single stream of consciousness (or else a singlereg)erie

Yet | have also argued that there are nonetheless reasons,
phenomenological in nature, not to attribute a single stream of consciousness to a
split-brain subject. Phenomenology simply can’t tell us much abostrinetureof
consciousness. Thus it would seem that by my own arguments the lack of
phenomenological support for attributing only partial co-consciousness (i.e. only a
partially transitive co-consciousness) to C3 does not provide any good argument

againstsuch an attribution, either.

%5 | put the point this way: phenomenology most disegields information about theontentsof
consciousness, and not about the structure of mrsess. (Though as | will explain in a moment
some facts about conscious structure caimfeeredfrom phenomenology.) Hurley (1994, 1998) puts
this same point in different terms: phenomenology eveal to you thiypesof experiences you're
having, but not their token identities. We are agrthat objective and not just subjective facts or
properties are needed to individuate token expeeigand thus streams of consciousness.
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While the lack of phenomenological support for attributing to C3 partial co-
consciousness is by no means decisive, the comparison between the position of the
duality claim relative to the singularity claim, where phenomenology isecoed,
and the position of the partial co-consciousness claim relative to the duaility cl
where phenomenology is concerned, may mislead. The duality cdaiire
supported by phenomenological evidence over the singularity claim—indifeotly.
what phenomenology does reveal is¢batentof a subject’s experience. Therefore
phenomenologgoessupport a conscious duality claim over a singularity claim, for
creature C2 above, for example. It does tlusbecause there is a phenomenology
associated with C2’s having two streams of consciousness instead of one; there is no
phenomenology associated with having multiple streams of consciousness per se. It
does this simply because there is nothing it is like for C2 to have experiences E1 a
E3 simultaneously. And because there is nothing it is like for C2 to have experiences
E1l and E3 simultaneously, and yet @i#zshave experiences E1 and E3
simultaneously, we know that C2’s experiences, unlike C1’'s experiararemtbe
transitively co-conscious. Unlike C1’'s phenomenology, C2’s phenomenology reveals
theabsencef co-consciousness of E1 and E3. Their phenomenology is different. In
this sense, then, phenomenology supports a conscious duality claim over a conscious
singularity claim for C2.

In contrast phenomenology@nnotsupport a partial co-consciousness claim
over a conscious duality claim for C3. There is by necessity a phenomenological
difference between having three mutually co-conscious experiencesaadmiy

partially transitively co-conscious experiences—between being C1 and QtBer
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words. But there is no necessary phenomenological difference between having a
consciousness structured like C3’s and having one structured like C2’s. Why not just
identify C3’s E2 withtwo content-identical experiences, then—why not attribute to
C3 in other words, Eand E2? Then we would attribute to G8ur experiences, just
as we did with C2, where E1 and’E&Pe co-conscious and Eand E3 are co-
conscious (but neither E1 nor B2 co-conscious with either E2 or'B3

It is important to be clear on what this first objection to the partial co-
consciousness model is saying. Ih@t saying that there is arppositive
phenomenological evidenegainstthe partial co-consciousness claim in favor of the
conscious duality claim. (That is, if vessumehat the two hemispheres of a split-
brain subject are sometimes associated with qualitatively identical lreenta
emotional contents. Obviously if they aren’t, this provides positive phenomenological
evidence against the partial co-consciousness model in favor of the consciays dual
model. But let us assume, for the sake of argument, that the two hemispheres of a
split-brain subject are sometimes subject to the same conscious contents.)
Phenomenology cannot provide this sort of evidence. It is just saying that there isn’
any positive phenomenological evidence in favor of the partial co-consciousness
claim over the conscious duality claim.

Note, for that matter, that phenomenology doesn’t even provide any positive
evidence in support a conscious singularity claim over a conscious dualityf@taim
C1. For there is no difference that phenomenology can reveal between C1 and C5, the
latter of whom possesses two sets of mutually co-conscious experienG&2[E1

E3] and [EY', E2’, E3’], with no co-consciousness between the two sets. This is an
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interesting fact: phenomenology cannot support the partial co-consciousness model
because phenomenology can never provide evidence for one mental token rather than
for two mental tokens with one content. Phenomenology reveals contents, and thus
can provide evidence for multiple conscious tokens by providing evidence of multiple
conscious contents, but cannot provide evidence of single conscious tokens, only
single conscious contents. Thus sometliegidegphenomenology is needed to

motivate attributing to C3 the single mental token E2, as opposed to two mental
tokens, E2and E2.

Some might object, however, that phenomenology can provide aptenat
facieevidence of conscious singularity, for instance, in a creature whose
phenomenology reveals montentghat aren’t experienced together. | am not sure,
though, that a phenomenology that doesn't reveal two sets of not co-conscious
contents really does provide evidence of conscious singularity, given the general
limits in what phenomenology can reveal about the structure of consciousness. But le
us assume that this is right, for the sake of argument: let us assume that the absenc
positive evidence for conscious duality (or for the lack of co-consciousness)
constitutes prima facie evidence in favor of conscious unity (or for the presecme
consciousness). Phenomenology still can’t provide strong support for the partial co-
consciousness model—especially since a consideration of another kind of
phenomenological entity, the subject of experience, seems to count in favor of the
conscious duality model instead. So sometlhiegidegphenomenology is needed to
motivate attributing to C3 the single mental token E2, as opposed to two mental

tokens, E2and E2".
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Behavioral integration on C3'’s part cannot motivate attributing to C3 only a
single experience EZ2, rather than two experiences with the same corEéntas
boththe duality model and the partial co-consciousness model would explain C3’s
integrated behavior with respect to whatever E2 represetgsmsof what E2
represents (in terms of its content, in other words). Naingularitymodel, applied
to C3, might try to explain C3’s integrated behavior with respect to whatever E2
represents not just in terms of E2’s content but also, for instance, the content’s
availability to asingle center of agency and reasoniBgit if the account of co-
consciousness that | have adopted is correct, then the partial co-consciousness model
does not have this line of explanation available to it. For any failure of trarysitivit
co-consciousness can only be explained by the presence of at least tsvoff-se
global consumers.

Lockwood of course looks to “split brain” neuroanatomy to support his model
of split-brain subjects’ consciousness, which is sound, | think—but the neuroanatomy
that matters is functional neuroanatomy. | think Lockwood (1994) is perfectly right,
in other words, to respond to Hurley, “it seems to me that the physical basis of the
unity of consciousness should be soughwiratever we have reason to identifytlas
physical substraturaf consciousness itself” (94; emphasis added). But if the account
of co-consciousness that | have offered is correct, then “split brain” neuwsognat
and in particular the intact subcortical structures that Lockwood bekeygort
interhemispheric co-consciousness in split-brain subjects, explains why$timee

same (or similaryontentsbecome conscious in the two hemisph&Pdut it does not

% Lockwood by the way does not specify which sulicafistructures in particular he suspects of
playing this role.
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suffice to make a single set of conscious representations available to the two
hemispheres. Let me explain why, using a familiar example of what caddmably
be seen as a plausible case of partial co-consciousness.

Gazzaniga has just presented to the right hemisphere of the split-brain subject
V.P. a “filmstrip from the Cornell Office of Health and Safety, which countels
employees not to throw fellow employees into fires should they come across one”
(Gazzaniga 1885: 76). (He assures us that, “This bit of drama brought. . . by some
federal regulation is indeed terrifying.”) The following conversation enbeéveen

V.P. and Gazzaniga:

M.G.: What did you see?

V.P.: ldon’t really know what | saw. | think just a white
flash.

M.G.: Were there people in it?

V.P.: 1don’t think so. Maybe just some trees, red trees like in
the fall.

M.G.: Did it make you feel any emotion?

V.P.: ldon’t really know why but I'm kind of scared. | feel
jumpy. | think maybe | don’t like this room, or maybe
it's you. You're getting me nervous.

(Gazzaniga 1985: 76-77)

V.P. then apparently “turned to an assistant and said, ‘I know I like Dr.
Gazzaniga, but right now I'm scared of him for some reason.” (ibid)

This scene is a prima facie plausible instangeaofial co-consciousness:
V.P. has some emotional state of fear or anxiety that is co-conscious with both her

left and her right hemisphere experiences, for instance, though some afghese

and left hemisphere experiences are not co-conscious with each other.
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So V.P. is watching an alarming film—a film showing people throwing their
coworkers into fires—with her right hemisphere. Her right hemisphere sees people
being thrown into fires, on the basis of which a somatic state is entered into. A
representation of this somatic state—an affective state—is also formedyén s
subcortical structure or structures, say. Perhaps after some corticahtabwithin
the right hemisphere, this affective state (or a causal descendant bfadeast, by
the thalamus, say, to both the subject’s right and to her left hemisphere global
consumers. The subject’s right hemisphere consumer systems, meanwhiky are a
still being broadcast the contents of the film itself. Of course it is diffioudty
precisely what right hemisphere emotional experience/s V.P. is havimg Is s
distraughtthinking about the likely injuries and scars, perhaps even deaths, of the
people thrown into the fire? Is shagryat the throwers? Is she simplgsetby the
contents of the film, even though she knows it's a dramatization and is neither
concerned for the thrown nor angry at the throwers? But let us just imagimne dhat
through her right hemisphere V.P. is experiencing the emotional state ofs#idtres
concern for the film’s victims.

Now V.P.’s left hemisphere consumer systems are not receiving a
representation of the film. They are receiving a stream of auditory raefagsas,
however; V.P. has been asking herself what sorts of questions Gazzaniga witl ask he
next. Let us say that in or through her left hemisphere V.P. begins faelwgus
about these questions, and soon ena@ighd of the person who will be asking them
of her. Thus the same affective state of negatively-valenced arousal is etnofspe

two similar but distinct emotional experiences, and co-conscious with twofsets
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experiences—auditory experience of inner speech, and visual experiences of the
film—that are not co-conscious with each other.

(In my view the example is not significantly changed if V.P.’s right and left
hemisphere are bo#xperiencing the same emotion—e.g., anxiety—because, as |
explain in a moment, what is really shared by the hemispheres in eithes aase i
common cause of an emotional state and not the emotional state itself. This is true
whether or not the emotion in the two cases is of the same type.)

| have just said that there is a single affective state here, but of course how to
individuate affective states is also not given. In fact | think there is somened to
suggest that the major subcortical components of emotional experience are
themselves lateralized, at least to a large extent. (See Doty 1989, fleyd-or
the sake of argument, though, let us simply stipulate that thesenglaneural event
in the V.P.’'s amygdala, say, receiving some kind of information about the film from
high level visual and association cortices, and that this event initiateciiaenaith
V.P.’s hypothalamus, which in turn produces an increase in V.P.’s heart rate and
other sympathetic nervous system responses. Call this amygdala evesptirese-
signaling eventbecause it is this event that is responsible for generating an
autonomic response to the film. Let's us also simply stipulate that there esssugte
amygdala event representing the occurring autonomic response (the arousal
response), and call the latteremponse-representing evehtnally, assume that it is
in part via access either to the response-signaling event, or to the response-

representing event, or to both, that V.P. comes to feel afraid in her left hemi&phere.

" Needless to say, while there are things like ‘trisponse-signaling” and this “response-
representing” event, their neural correlates ateclear. The amygdala has been suggested as¢he sit
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Now: is this response-signaling event a token of the type experience—a
representation that is a component of a stream of consciousness? And if so, is it a
single experience? Or is it (associated with) two experiences? ledponse-
representing event a token of the type experience? And if so, is it a singleegperi
or two experiences? Do the response-signaling and response-represemisg eve
together constitute a single token of the type experience?

| don’t adopt a particular theory of emotion or emotional experience in this
work, although my overall approach is cognitivist insofar as | wouldn’t regdrelreit
the response-signaling event or the response-representing event describexsabove
constituting avholeexperience. Nonetheless, even if the response-signaling event
described abovis of the type “experience” or “affective state” (where an affective
state is a representational component of an experience), and even if the response-
representing event described abm/ef the type “experience” or “affective state,”
neither the response-signaling event nor the response-representingieuéhbs
identified with a single conscious representation.

| have adopted in this work an account of phenomenal (and access) co-
consciousness in terms of access consciousness, and | have accepted that some
version of the global workspace theory offers an account of access consciousness

According to this theory, a representation is conscious if it is globally brstcidca

of the response-representing event, but so too t@vmid-insula (especially in the right hemisphere
and the orbitofrontal cortex independently of theula. (E.g. Critchley, 2005.) The amygdala is more
securely recognized as at leasesite of response-signaling events, at least foethetion of fear.
(See LeDoux 1990, 1993a, 1993b; LeDoux et al. )9 cortical areas (in particular the
orbitofrontal cortex) have also been implicatedresor a site of response-signaling events. (See
Bennett, Hacker, 2005; Buttern, Snyder, 1972.) Olsly to the extent that V.P.’s response-signaling
and response-representing events are corticalddahere is less reason to think that V.P. hjsaon
single emotional or affective experience; | justiase here for the sake of argument, though, tleat th
response-signaling and response-representing emergsbcortically located.
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global consumers. It is the broadcasting tuaistitutegshe broadcasted state, that
constitutes the experience. That is to $lag,broadcasting event itself is the
conscious representation.

And there are two broadcasting events responsible for V.P.’s emotional
responses in the scenario described above. We can see this in two ways. Hiust, just
general, it is apparently possible to broadcast a representation to one hestsg@ter
of global consumers and not to the other’s; the results of the split-brain expterime
show this. Second, and somewhat more subtly, miakesan event a broadcasting
event is the presence of the global consumers to which the representation issbroadca
But if one hemisphere lacked global consumers, the content carried by the response-
representing event in this example would still be broadcast, since it could be
broadcast to the other hemisphere’s consumer systems. So there are two bngadcasti
events. It is the broadcasting events, however, and not the response-representing or
the response-signaling events in and of themselves, that suffice for agpeAad
just as there are two broadcasting events, there are two broadcast states or
experiences.

But whatare these two conscious, broadcasted experiences? One might think
that they are the two emotions, distressed concern and fright, that V.P. ecg®erie
via her right and her left hemisphere, respectively. It is relatively obthaas
because there are two broadcasting events, there are two emotions, two&moti
experiences. By virtue of the contents of the response-signaling and the response
representing events being broadcast to left hemisphere global consumers,iddong w

other representations being simultaneously broadcast to those consumers, the
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experience ofearis generated. By virtue of the contents of the response-signaling
and the response-representing events being broadcast to the right hemispleere, alon
with the broadcast of other representations (e.g. visual representationsilaf)the
those consumers, the experiencelisfressed conceris generated. But these
emotional states or experiences aren’tdeivalentof the broadcasting events.
Rather, they are thmutcomeof those broadcasting events, the product of
representations being broadcast and then processed by global con$imers.
broadcasted representations are the affective componétiiese emotions. And,
again, there are two of them. To repeat, there are not just two different erhotiona
experiences (whether of the same or of different typesgrated byhe two
broadcasting events. There are two affective experienceseaqisvalent tahe two
broadcasting events.

| have obviously just been assuming some sort of cognitivist theory of
emotion that distinguishes between an affective representation of some sort, on the
one hand, and on the other hand a representation of the cause or meaning of that
affective state. But of course the main point | am making here still holdsfeven i
identify the two broadcasting events not with two affective components of two
emotions but simply with two emotions, period. Given what | suspect is the
complexity of those affective representations, | lean towards identitiyarg with
conscious emotions. But that does not alter my fundamental argument. What is
important to the argument is that neither the response-signaling event nor the
response-representing event are themselves conscious or components of conscious

experience, as opposed to partialisef conscious experience.
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If all this is right, then it has more widespread applicability than justgiite s
brain case. For it would appear that for any consciousness structured like kieat of t
split-brain subjects, where there are two global workspaces possesgéaiyg la
different conscious contents, and then a third set of contents making it into both
workspaces, the conscious representations carrying those contents are tafleslident
with themaking it intothe workspaces. I.e., an experience is not an experience
because it igoingto be broadcast. It is not something that exists prior to the
broadcast, and which would exist, albeit not as a conscious experience, even if
broadcast were not possible. Again, experiences are broadcasting events.

Now by stipulation, there is still a single response-signaling event in the
amygdala, and still a single response-representing event in the amygdala. These
(jointly or separately) are common causes of the broadcast affectigs ahd
emotions. But, again, they are not themselves conscious affective statestions.
In fact, setting aside for the moment any concerns about consciousness @auch le
consciousness in split-brain subjects) in particular, and while acknowledgiragkhe |
of a broadly accepted account of emotions and of their neural basis, it looks unlikely,
at this point, thaanysubcortical activityalonewill be identifiable with an affective
or emotional state. Emotional networks look highly complex, and while they do seem
to crucially involve subcortical structures, the activation of subcortical nkeswor
involved in emotional experience itself appears inextricably linked (in its inpdts a
its outputs) with cortical processes.

Finally, recall that in the last major section of Chapter Three | noted that it

isn’t clear to what extent subcortical (and non-cortical) structures teedia
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interhemispheric interaction per se, and to what extent they mediate “hofizontal
patterns of brain activity, rather than simply being crucial elements icaiddops

of activity. It is possible, that is, that the two hemispheres of a split-hubjac

appear relatively “unified” with regard to emotional experience in largeogaause

of the physiological aspects of emotional experience. Non-cortical gtegabf

course play an essential role in producing and sensing these physiologicalesspons
But they could do this, again, while not directly interacting across the midling. The
interacting would be indirect, via patterns of bodily responses.

My arguments against the partial co-consciousness model are tentative and
inconclusive. What | have just suggested about the role of non-cortical structures
providing the two “disconnected” hemispheres with “unified” emotional experience
may be incorrect, and moreover, the general account of co-consciousnesaaat |
adopted may be wrong also. It is not possible to say anything definitive apainst t
partial co-consciousness model, and indeed there is no reason to do so. Contra what
some critics have suggested (Hurley 1998, 1994; Bayne and Chalmers 2003), the
model has some theoretical appeal and may ultimately be easier to work with and
provide a more parsimonious model of split-brain subjects’ consciousness.

Still, even if Lockwood’s partial co-consciousness model is the best model of
split-brain subjects’ consciousness, split-brain subjects would still have twasmi
Imagine that Lockwood is right, and that V.P., for instance, has a single set of
affective states and even emotional experiences that are shared\wy her
hemispheres, which otherwise possess distinct experiences and so forths If this

correct, then there are “direct” interactions between V.P.’s hemispheries,sarise
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of “direct” first defined in chapter two. But direct interaction and integratidhea

level of affect and emotion does not alone suffice to make a single mind out of what
are otherwise two distinct sets of systems. V.P. still possesses both adighlie#
hemisphere mental architecture, each one of which meets the criterimdhord;
between most of the systems in each architecture, meanwhile, thetdirect
interaction. Some number of shared mental tokens, token experiences, that is, may
suffice for a partially unified consciousness. But they will not sufficefsingle

mind. Rather, they will simply afford an unusually intimate degree of connestedne
between two whole and distinct mental systems.

That said, the fact that the two hemispheres are associated with twaondiffere
mental systems—indeed, two minds—provides one additional reason to adopt the
conscious duality model. Even if we assume that some subcortical structures make
the very same conscious affective or emotional contents available to both
hemispheres, and via a process that does not supervene on any physiological
response, still, the contents are then utilized by two functionally (and of course
physically) distinct sets of mental activities. The very fact that atipetmental token
is available to two different minds—two minds that aren’t functionally idendital
that—provides a reason to question our having individuated only a single mental

token in the first place.

3 The Dynamic Singularity Model

In Consciousness and Acti¢h998) and other works (2003, 1994), Hurley develops

an account of the mind and of mental processes at what she calls the personal and
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subpersonal, or conscious and unconscious, level. She does this while criticizing what
she calls the traditional or “input-output” model of mind, which she thinks has several
objectionable features. First, the traditional model depicts personal-lgyetion as
sandwiched between perception and action (or intentions to act), and subpersonal-
level cognitive processing as sandwiched between sensory input and motor output.
But according to Hurley, rather than being “vertically modular” (such toat, f
instance, perception or sensation could be damaged, leaving cognition and action still
more or less intact), the mind is “horizontally modular”: if one particidpeet of
perception is impaired, there will be a corresponding impairment in closkédli
aspects of cognition and action. (Consider neglect, as an example; neglecs patient
may not only fail to draw the left sides of objects but fail to engage in leftward
movements or actions involving the left side of space.) Furthermore, in Hurley’s
work, cognition—as something distinct from perception and action—is largely
absent. Like proponents of the “Extended Mind” view (Clark and Chalmers, 1998;
Clark, 1997), which will be discussed in Chapter Six, Hurley sees the mind not as
something entirely internal to organisms, not as an “interface” betwee&rottte
involving processes of perception and action: perception and acédime basis of
cognition, essentially the entire basis of (at least the personal-lenel) m

There is something else wrong with the input-output picture of mind, too. This
concerns the way in which it relates the personal to the subpersonal level. fey; Hurl
subpersonal-level processes are the vehicle of personal-level mentabpsy@nd |
think she thinks this is true of the input-output model of mind, too. But the input-

output picture of the mind views sensory inputs as the vehicles of conscious
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perception, and views motor outputs as the vehicles of action (or intentions). In
actuality, Hurley argues, perception and action do not map neatly onto sensory inputs
and motor outputs, respectively. This is in part because subpersonal-level mental
processes are best understood as “involving complex relations between sensory inputs
and motor outputs and a circular or looping structure of causes, effects, and feedback
effects on further causes, with both internal and external feedback loops” (1998: 206-
207). Hurley calls this adynamic singularityin the field of causal flows, centered on
but not bounded by a biological organism” (1998: 2007; original emphasis).
Subpersonal-level processes meanwduitethe vehicles of the personal-level
processes of perception and action. But perception and action can’t just be mapped,
one-to-one, onto causal (sensory) input and causal (motor) output, respectively,
becausehere’s no systematic division of input and output at the subpersonal level.
Perception, therefore, maps onto both sensory input and motor output, and action or
intention does, too.

Hurley believes that the rejection of the input-output picture of the mind has
significant implications concerning the structure of consciousness, antwerg ot
things. Conscious perception, again, is constructed not just out of sensory input but
out of motor output as well. Hurley takes what Bayne (2001) calls an “objectivist”
position on the unity of consciousness, or on co-consciousness: she does not think
that phenomenal unity can be characterized in wholly phenomenal or indeed any
person-level terms. There are person-level constraints on co-conscioustiagdeg
of coherence), but there are additionally subpersonal-level, structural auissbrai

co-consciousness. Hurley does not believe that neuroanatomy, or indeed anything
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internal to the organism, can (or at least can necessarily) provide thesesde of
constraints. Rather we must look for a particular softireétionalunity to provide
them. And it is possible, she says, that this functional unity may include processes
that extend outside the brain (and indeed perhaps the body).

The split-brain phenomenon enters Hurley’s works at multiple points. As we
have already seen in Chapter Three, she uses a comparison between sphidbrain a
acallosal subjects to reject Lockwood’s “isomorphism thesis,” and, retated|
support what she calls “vehicle externalism” about consciousness—the view that the
structure of consciousness can supervene in part upon actions or behavior. The debate
about vehicle externalism is one that I will discuss in the next chapter. BletyHur
also uses the results of some split-brain experiments (Trevarthen 1974b, Sergent
1990) to motivate rejecting the input-output model of mind and accepting what | shall
call the “intentions-content thesis. This is the thesis that the contents oformmass
can vary, “directly,” with motor intentions. She offers a new interpretation
Trevarthen’s and Sergent’s results, and of the structure of consciousnegshiraspl
subjects. | call this the “dynamic singularity” model of consciousnesseyHargues
that some of the debate between advocates of partial co-consciousness and of
conscious duality can be best resolved by adopting this dynamic singuladg} of
consciousness. If that is correct, then perhaps, at least at many tipléshrais

subject has only a singlmtra-hemispheristream of consciousness.

3.1 Conscious Experience: the Input-Output Picture versus the Intentions-
Content thesis
Hurley believes that our intuitive picture of conscious perception is one according to

which it is located downstream of sensory input and upstream of motor output.

315



Hurley provides numerous examples (some quite convincing, and others much less
S0) meant to test this intuition. If the input-output picture is wrong, she says, ¢hen w
should accept what | am calling the “intentions-content” thesis. Thisteags that
intentions can alter the contents of consciousness “directly” (or “non-
instrumentally”)—i.e. even without altering sensory inputs. (That motor iotent

can “indirectly” alter perceptual contents is obvious; motor intentions to ctalead

to clapping, which can lead to an auditory experience of hearing oneself clap.)

Hurley concedes that “the idea that the contents of consciousness can change
noninstrumentally with our intentions is already familiar and not at odds with
widespread assumptions. Consider aspect shifts: we can often if not always
intentionally control whether we see a figure as a duck or a rabbit” (1998: 198). She
believes, however, that her intentions-content claim is more radical and unintuitive
because we know that aspect shifts involve intentions ddmouto (consciously)
perceive something. Hurley’s claim is that all sorts of motor intentions, busa t
that don’t concern how to consciously perceive something, can in fact directly alter
what is conscious perceived. A large part of her work is devoted to defending this
thesis.

But Hurley’'s work actually contains a multitude of strands and positions that
hang together thematically, and that may help support each other, to some extent, but
that may also be separately accepted or rejected. For instance, ldkeeyhte
intentions-content thesis to challenge vehicle internalism. But of course one could
accept the intentions-content thesis while remaining an internalist: maotiams

are, after all, internal to the organism. In fact Hurley’s most minimaimeof the
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intentions-content thesis is at least as compatible with internalisnsaasiih

externalism; the intentions-content thesis, again, says that intentionsecdhea

contents of consciousness even without altering sensory input—even, that is, without
resulting in any kind ohon-neuralactivity.

The intentions-content thesis and the input-output model of consciousness
may also stand or fall independently of each other, at least on to certain
interpretations. Hurley describes the input-output picture of consciousneatrag s
that consciousness is theoductof sensory input, anproducesmotor output, i.e.
action. (That is, in the input-output model of consciousness, says Hurley, there can be
no change in conscious experience without change in sensory input. Or, at least,
motor intentions can’t make the difference, though perhaps something else (&sg. shif
of attention, or the application of concepts) can.) The intentions-content thasis, if t
challengeghis input-output model of consciousness.

And indeed | am certain that the input-output model of consciousness just
described imottrue; | am certain, that is, that conscious perceptiootfist a
product of sensory input. There is every reason to believe (and Hurley hersedf ma
a strong case that) conscious experience is the product of highly complexipgpcess
that is itself sensitive not only to sensory input but also to motor (or motor
intentional) factors—and, for that matter, to executive and attentional anchtwaice
factors as well. In that sense, then, the intentions-content thesis does chhlbenge
input-output picture of mind.

But | am not sure who accepts a characterization of consciousness according

to which experience is a product of sensory input alone. This “input-output” model of
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consciousness looks something of a caricature. Viable models of consciousness—
including some that Hurley herself would reject—should indeed acknowledge that
many things, including motor intentions, can alter the contents of consciousness even
without altering sensory input.

A more sensible version of the input-output picture of consciousness might
just say that conscious contents are perceptual contents. This more sensifheofe
the input-output thesis could acknowledge that these conscious perceptual contents
may themselves be the result of calculations that factor in motor intentions. This
version of the input-output picture could for that matter acknowledge that motor
intentions play a causal role in determining which perceptual contents become
conscious. Thus a sensible version of the input-output model of consciousness is
perfectly compatible with the intentions-content thesis—or at least with osieive
of that thesis.

But there is admittedly more to Hurley’s intentions-content thesis than what
has been described so far. So far | have described what we could callshé
version of the intentions-content thesis, which again just says that conscious contents
can vary, directly, with changes in motor intentions. Hurley herself offers a
constitutiveversion of the intentions-content thesis, which says that motor intentions
are part of the vehicles of conscious experience. On this understanding, motor
intentions don't just causally influence perceptual contents. Motor intentions are a
much a part of conscious experience as perceptual contents themselves.

The constitutive intentions-content thesis may then challenge even the

reasonable version of the input-output model of consciousness. According to the
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input-output model of consciousness, reasonably interpreted, the perceptual
processing that results in conscious experience may well be sensitiveoto mot
intentions, and use information about motor intentions to make adjustments to its
contents and calculations. But this is different from claiming that those motor
intentions argopart ofits contents.

Hurley never makes a good case for accepting the constitutive version of the
intentions-content thesis over the causal. It is one thing to say that proddkses a
subpersonal-level are characterized by a multitude of feedback loops héatpwee
and output. And it is one thing to say that conscious experience is in part a function of
the interaction between causal input and causal output. But it is another thing to say
that conscious experiencg i.e.is constituted by, both causal input and causal
output. Why should we say this, rather than simply saying that subpersonal-level
processes—whatever the role that motor intentions and even motor behavior play in
them—causally contribute to the generation of conscious perceptual contents? Hurley
shows close relationships between causal output (or in some cases just motor
intentions, which is arguably not the same thing) and perception. But I'm never
convinced that any of these relationships are that of jotothgtitutingconscious
experiencel suppose Hurley would just accuse me of being in the grip of the input-
output picture of mind, which sees conscious experience as located at the imtlerface
causal input and causal output—but she doesn’t ultimately do enough to challenge

that picture®

® |n characterizing subpersonal-level processesrdirmpto the input-output model of mind, Hurley
equates causal input with sensory input (and camgput with motor output). But not all causal ihpu
to conscious perceptiameed besensonyin nature. Some of the causal inpufperceptual processing
may be attentional, cognitive, motor-intentiondt, e

319



This is mostly all just prefacatory, to note, again, that various strands in
Hurley that might seem to stand or fall together in fact require sepaeatenation
and acceptance or rejection. Two strands that are like this, | argue in ibvasfalre
the dynamic singularity model of split-brain subjects’ consciousness and the
intentions-content thesis (either the causal or the constitutive version, thailigh |
just speak about the causal version). Intentions may well alter the contents of
consciousness directly or non-instrumentally, i.e. without altering sensorg.input
They might even in part constitute the contents of consciousness, although again,
Hurley provides insufficient reason to think that they do. But this is distinct from the
claim that motor intentions in split-brain subjects @agignificant a role in altering
conscious experience that they result in conscious experience, entire, shiftireg t
hemisphere, leaving the other wholly non-conscious. This is highly unlikely to
happen as a general rule. In fact | don’t even think it's the best analysis &f what

happening in the particular split-brain experiments Hurley discusses.

3.2 The Intentions-Content Thesis and the Dynamic Singularity Model
If motor processes and motor intentions can alter the contents of consciousness, then
some of the behavior split-brain subjects exhibit during the split-brain experiarent ¢
be reinterpreted as resulting not from conscious duality, nor from partial co
consciousness, but rather from conscious singularity, albeit perhaps a conscious
singularity in which only one hemisphere at a time is the site of conscious petcept
contents. | call this the “dynamic singularity” model of split-brain subjec

consciousness, for according to this model a split-brain subject normally Ingtea si
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intra-hemispheric stream of consciousness, but one that shifts from hemisphere to
hemisphere, from moment to moment.

Now Hurley herself applies the intentions-content thesis to the split-brain
phenomenon largely to question the need to appegddatial co-consciousness
model in particular. Nonetheless, particularly in discussing a commissurstanhy
by Trevarthen (1974b), she does suggest that neither the partial co-consciousness nor
the conscious duality model need be appealed to in order to explain a split-brain
subject’s behavioral dissociation under experimental conditions. Rather, sheeays, w
can understand the subject’s conscious experient®asgfrom one hemisphere to
the other with a change in which hemisphere is motorically active.

Here is how the structure of the rest of this section will go. First, idrgtuss
“Trevarthen’s case”, which intuitively makes the best case for the dgrsamgularity
model of split-brain subjects’ consciousness. | suggest, though, that thereeare ot
equally plausible interpretations of this case that don’t refer to this modé]. INigx
to “Sergent’s cases” (Sergent 1990). Sergent’s cases actuallyweliumake a better
case for Lockwood’s partial co-consciousness model than they do for the dynamic
singularity model, as Hurley herself seems to acknowledge. But a fulleatdbe
data suggests that Sergent’s cases make a stronger case yetdasthaus duality
model.

Ultimately I think that the intentions-contents thesis, if not the dynamic
singularity model, is plausible, though | suggest that motor intentions maynicdlue
the contents of consciousness at least largely through the intervening action of

attentional mechanisms. After discussing the cases mentioned above and the
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intentions-content thesis more generally, | will then say why it is unreagotaabl

suppose that split-brain subjects always have a single stream of cons@pasnes

even that they have a single stream of consciousness outside of experimental
situations. For, first of all, it is unlikely that consciousness in one hemisphees ceas
altogether even in the absence of any motor intentions in that hemisphere, and,
second of all, the two hemispheres seem capable of sustaining (and even acting upon)
distinct sets of motor intentions simultaneously. Indeed it is likely thatatey do

act uportoken-distincmotor intentions simultaneously.

3.3 Motor Intentions and the Dynamic Singularity Model: Trevarthen’'e Cas

In this subsection | discuss Hurley’s application of the intentions-content dmekis
the dynamic singularity model to split-brain subjects in two different sudiee by
Trevarthen (1974b), and one by Sergent (1990)). The intentions-content thesis may
well be supported in the first instance, but it is not clearly supported by Sergent’s
results. And the dynamic singularity offers the best model of split-brain ssibjec
consciousness in neither case; the conscious duality model does, instead.

A split-brain subject, N.G., is staring at a central fixation point while holding
a pen in her left hand (RHJ.An image of an object is projected in her right visual
field (RVF/LH). The subject says (LH) she can see the object, unsurprids@yis
then asked to use the pen, still held in her left hand (RH), to point to the center of the

shape. When she attempts to comply, however, she is unable to; “It's disappeared!”

% Actually both hemispheres have a fair degree abmeontrol even over the ipsilateral hand. The
results of this experiment suggest, however, th& N right hemisphere controlled her hand in this
experiment. This may be because of the spatiat@atithe task she was asked to perform with that
hand; the RH generally dominates at such tasks.
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she exclaims (LH). In fact, even as the shape is slid, slowly, towards efRHY),

she remains motionless. As soon as the shape slides to or past center, however, her
left hand (RH) jumps into action, pointing to the center of the object as requested
(Trevarthen, 1974b).

Hurley says that Trevarthen’s own interpretation of the case is one involving
partial co-consciousness. (I am not sure | agree with Hurley’s interpretd
Trevarthen’s interpretation, but that isn’t really relevant.) Here is howeifdur
describes the case according to the partial co-consciousness modeh@calisst,

following Lockwood, the “partial unity” model):

suppose that right- and left-visual-field contents are both
conscious. And that while right- and left-field contents were

not co-conscious with each other, both are co-conscious with
one set of background intentions that are continuous across the
discontinuity in perceptual awareness, such as linguistic
intentions, intentions to cooperate with the experimenter, and
SO on. (Hurley 1998: 196)

Different motor intentions (to speak, to point) arise over the course of the
experiment, and these are co-conscious with different visual experiencessult vi
experiences, motor intentions, and background intentions are all conscious: they are
simply not allco-consciousvith each other.

Unfortunately this study, involving N.G., arguably provides a poor, and
somewhat confusing, case for the application of the partial co-consciousnesslmode
suppose the “background intentions” could be co-conscious with both right and left

hemisphere visual experiences. But, first of all, why think this is any nkelg than

that right and left hemisphere both have (distinct) background intentions to
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cooperate? (This is what the “conscious duality (with partially redundant centent
model” would say.) Second of ailhtentions to cooperateight not be components
of streams of consciousness at all. Certainly the major advocates of takqoart
consciousness model—including Lockwood, of course, but also perhaps including
Trevarthen himself, —see as paradigm cases of partial co-consciotisrssss
which the hemispheres appear to share access to at least thgmestiecluding
contents) operceptuainformation. (In the same article, for instance, Trevarthen
suggests that certaunsualinformation—concerning the “ambient visual field’—is
inter-hemispherically co-conscious. And Sperry (1986), recall, seemed tes$tigat
emotional or affective information might be co-conscious with both right and left
hemisphere experiences.)

Hurley provides her own model of N.G.’s consciousness during this
experiment, however—one according to which (she says) both the partial co-
consciousness interpretation and the conscious duality (with some duplication of
contents) interpretation “are preempted” (1998: 197). According to this inteipneta

which | am calling the “dynamic singularity” model:

before the patient forms the immediate intention to move,
background intentions are co-conscious with left-hemisphere
perceptual content, not with right-hemisphere motor and
perceptual content. Once the patient forms the immediate
intention to move, background intentions are co-conscious with
right-hemisphere motor and perceptual content.

(1998: 197)

There are five sets of mental events that can be or fail to be co-consititous w

each other in this story: background intentions to cooperate with the experimenter,
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motor intentions to speak (LH motor intentions), motor intentions to point with the
left hand (RH motor intentions), LH visual representation (initially of theabpjand
RH visual representation (initially of a blank screen). There are alsotimee
periods or stages at which the content and structure of N.G.’s consciousness can be
analyzed. At stage one, N.G. is asked to describe what she sees; she hasert yet be
asked to do anything with her hand. The shape is in her RVF (LH), and so she says
(LH) she can see it. At stage two, the shape is still in her RVF (LH), but now the
subject has been asked to point to the center of the shape (RH); she now says
(presumably LH) she can’t see the shape. At stage three the shape isntmhed
LVF (RH). I will only discuss the first two stages, because these dreienif to
illustrate the dynamic singularity model of what's happening.

Figure 5.2 diagrams the first two stages, according to Hurley’s dynamic
singularity model. At stage one, a set of verbal motor intentions (LH) awve ,aand
at stage two a set of motor intentions concerning the left hand (RH) are actice. Not
that in this diagram, co-consciousness is transitive (@sutdn’tbe according to the
partial co-consciousness model).

At first, background intentions to cooperate are co-consciousowébet of
motor intentions—motor intentions $peak.Since these are left hemisphere
intentions, those intentions, and the background intentions to cooperate and so forth,
are co-conscious witleft hemisphere visual experience, and not with right
hemisphere visual experience. N.G. therefore repeftteemisphergisual
experience. Now aewset of motor intentions is created, however: motor intentions

to draw the object, using the left hand. Assume, as Hurley does, that these motor
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intentions are located in the right hemisphere. Now the background intentions to
cooperate are co-conscious with thesvset of motor intentions—motor intentions to
draw (using the left hand). Since these are right hemisphere intentions, they, and the
background intentions to cooperate and so forth, become co-consciougitith
hemisphere visual representation, and cease to be co-conscioleftwigmisphere

visual representation. Therefore the subjetetndsto cooperate by pointing (RH) to

the object, but cannot, because the shape is not yet in the LVF (RH).
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1% stage:

RVF (LH)
visual
experience
(object)
R1

motor
intentions
to speak

2" stage:

(describe
visual
experience)

RVF (LH)
visual
experience
(object)
R1

LVF (RH)
visual
experience
(no object)
R2

background
intentions
to
cooperate
motor
intentions ~ motor
to speak intentions
(describe to point
visual with left
experience) hand (RH
background
intentions
to
cooperate
= cc-consciou

= not co-conscious

LVF (RH)
visual
experience
(no object)
R2

Figure 5.2: The Dynamic Singularity Model: Trevarthen’s Case

Of course, the subject doesn't just fail to point to the object at this state two;

she also claims that the shape has vanished. So she has a set of verbal motor

intentions at this point also. Now perhaps these motor intentions are aatldlly
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hemispherenotor intentions. (Some split-brain subjects do develop some spoken
language in their right hemisphere.) This is possible but probably unlikelyh et
this below), and Hurley does not believe this. Rather, she says that this case involving
N.G. suggests thé&ft hemisphere verbal intentiosan be co-conscious with either
LH or RHvisual experience.

(This might seem create a problem for Hurley’s own, “dynamic singyilari
model of the case, however. Hurley is going to say that the contents of consciousness
shift depending on which motor intentions are active. But then why don't left
hemispherererbalmotor intentions make left hemisphere visual contents conscious?
But perhaps this isn’'t a problem; different sorts of motor intentions might plausibly
play a greater or lesser role in altering conscious contents.)

Since the shape is still in the RVF (LH) prior to stage three, one would expect
N.G. to claim (LH) that she can still see the object, even if she can’t point §Rid) t
center. But N.G. claims (LH, by assumption) that clue't see the object. Why?
Because, Hurley says, her background intentions to cooperate (to point, but also to
speak, to respond, to describe her visual experience when asked) are no longer co-
conscious with her RVF (LH) visual representation: these background intentions have
become co-conscious with her LVF (RH) visual experiences, because of new RH
motor intentions (to point).

But of course, | have so far left out of this application of the dynamic
singularity model what Hurley considers its most interesting claim. AndHeee is
only one set of conscious visual experiences at each stage. At stage one, left

hemisphere visual experiences are conscious. At stage two, right hemisphédre visua
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experiences are conscious. But there are no other, contralateral conscialus vis
experiences at either of these stages.

Hurley essentially just questions whether the right hemisphere’s visual
experience is really conscious at stage one, and whether the left hemisplkast’s
experience is really conscious at stage two. Perhaps motor intentions and/or
background intentions to cooperate create changes in conscious contents. (Possibly by
partially constitutingconscious experiences.) Hurley believes that it is tempting to
view Trevarthen’s cases in terms of partial co-consciousness just b&t@ise
natural to pass over the temporal distinction marked by motor intentions, given that
relevant sensory inputs are held constant” (1998: 198) In other words we assume that
whatever perceptual states of the subject N.G. and of her hemispheres amisonsci
at stage one, these same perceptual states are conscious at stage two, and the onl
guestion becomes one concerningdbeconsciousnesglations between these
various conscious experiences. We assume this, Hurley says, because aessage on
stage two, the subject is receiving the same sensory input; the shapentardse
the RVF (LH) at both stages, and N.G. is still staring at the same fixation point

But what if the shift in motor intentions that occurs between stage one and
stage two marks a shift in conscious contents? In that case, there need not I® two se
of visual experiences—a visual experience of the shape, and a visual experignce of
blank screen—that are conscious at both stages but just not co-conscious with each
other. Perhaps at each stage there is one conscious visual experience: iethe sha
and associated with the LH, at stage one, and of the blank screen, and assotiated wit

the RH, at stage two.
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| have just described Trevarthen’s case according to the dynamic sitygular
model. (The case, as Hurley interprets it, also illustrates the “intertoorient”
thesis, though note that there is nothing in the description to favor the constitutive
over the causal version of that thesis.) And the dynamic singularity model makes
somesense of the case, although it also requires accepting that when N.G. says (LH)
the object has disappeared, she is describing her RH’s visual experience (Hurle
apparently just accepts that this is the case, stating that, “Informatrartlie
motorically active hemisphere, whether left or right, can be reported by thetsubjec
verbally, that is, using the left, linguistic hemisphere” (1998: 195). But theravehy
there so many split-brain experiments—including other experiments using this
particular subject—in which subjeatan’t verbally describe their RH experiences?
And why does Sperry (1990) mention that it is not uncommon for the left hemisphere
to keep up a stream of chatter only on the aspects of an RH task tleétt the
hemispheréas perceptual access to—even when the RH is engaged in a motor task?)

| am not convinced that the dynamic singularity model of split-brain subjects’
consciousness offers the clearest interpretation of the results of this stud
Admittedly, the data is difficult to explain for any model of consciousness. Among
other things, given the spatial nature of the task, it's a little surprisinghénatibject
couldn’t perform the pointing task at all, even under dominant control of her right
hemisphere, and even if her right hemisphere could not consciously perceive the
shape. For this seems like the sort of thing the right hemisphere (although perhaps not
the left) would be able to do, in part due to midbrain representations of the visual

field. (See for instance Corballis 1995b; or see Ishiai, Kyama, and Furuya, 2081, for
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discussion.) It's surprising, that is, that N.G. had to wait for the shape tolenter t
LVF (RH) in order to perform the pointing task. Given this fact, I'm somewhat
reluctant to speculate about this one, potentially non-representative aasdobstill
think that it can be interpreted under the conscious duality model.

While | don’t at this poinhavean explanation as to why N.G. could not
perform the pointing task until the shape waasciouslyperceived by her RH, |
don’t see that Hurley has one either. (I am not familiar with the details of N&%és
history, but perhaps there is something in that history which would explain this?) But
for whatever reason, N.G. couldn’t target the center of the shape, at |éalsenlieft
hand, until the shape was in her LVF (RH). Now, why did N.G. claim that the object
had disappeared as soon as she attempted to point to its center—and even though the
object was still within the visual field of her speaking hemisphere?

| suppose one possibility is that N.G.’s exclamation that she could no longer
see the object was actually a RH vocalization. | am not sure how likelysibiis
this is. Trevarthen (1974b) describes N.G. as having said, “It's disappeared¥ and a
“continu[ing] to report that the stimulus in the right field was not visible, even while
it was moved slowly about by the experimenter” (Trevarthen 1974b: 196), and this
sounds too sophisticated for an RH vocalization. (See Levy, Nebes, and Sperry, 1971,
however.) Note that Sperry, Zaidel, and Zaidel (1979) at one point at least cahsidere
the possibility of spoken language—in particular, short verbal exclamatiortsis
particular subject; | don’t know if they later reached some sort of more decieswe vi

about RH language in N.G.
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A second, more likely possibility is that N.G. was simply embarrassed to find
herself unable to point to an object she had just stated that she could see—a task any
child could perform. She may then have simply stated that the shape had vanished,
either through deliberate dishonesty or in mere confusion. Alternatively, shere i
Trevarthen’s own interpretation of the experimental result, offered “irstefm
interlateral, probably interhemispheric, communication of an inhibitory nature,
leading first to erasure or occlusion of the right field percept from conscisjsared
then report of loss emanating from the left hemisphere” (1974b: 196). One version of
this third alternative explanation is that, in preparation to perform as requésted, t
right hemisphere diverted significant attentional resources from theelefisphere,
or at least from the left hemisphere’s visual areas, making the leftpgteras
percept of the object non-conscious.

According to either of these latter two interpretations, the left hemisigher
percept of the object may have indeed become non-conscious, at stage two—but the
left hemisphere was still reporting the content®ws stream of consciousness, and
not that of the right hemisphere. Note that if this interpretation is correct, the
intentions-content thesis is affirmed—motor intentions reslyemade a difference
to conscious contents, directly—but the dynamic singularity model is not, for there
are still two streams of consciousness, and the left hemisphere is mpogtingethe
contents of it®wnstream. This is the more conservative interpretation of the case.

There is another result of Trevarthen’s (Levy, Trevarthen, and Sperry, 1972)
that | don’t believe Hurley discusses but that seems to make an equallycstseng

for the dynamic singularity model (however strong that case ultimajely ithis

332



study bilateral chimeric stimuli were presented tachistoscopicallyrief periods to
split-brain subjects, with a different half-object, or a different word or pafiest on
either side of the vertical meridian. When askesiaypwhat they'd seen, split-brain
subjects described ti®VF(LH) stimulus. When asked fmoint, with either hand, “to
a picture matching the stimulus in form or appearance, the left half of therahime
seen by the right brain, was chosen” (Trevarthen, 1984: 333). This pattern of sesults i
easily explained by the intentions-contents thesis. When the motor intentions in
guestion are associated with the left hemisphere (i.e. intentions to speak), left
hemisphere visual percepts are conscious. But the right hemisphere is dominant for
many visuo-spatial, including drawing, tasks; perhaps, then, when astkedvtan
object,right hemisphere motor intentions are generated (or dominant), leraginmg
hemisphere visual percepts to become conscious. This pattern of results, again, lends
itself to an interpretation in terms of the dynamic singularity model.

Of course it equally well lends itself to an interpretation in terms of consci
duality: whichever hemisphere is dominant for tbgponse typmdicatests
conscious contents. As data points for the dynamic singularity model of
consciousness, then, both of Trevarthen’s cases suffer from the same prioblem: t
dynamic singularity model offers a workable interpretation of the seghktre are
just other equally good interpretations possible. In fact some of these other
interpretations are arguably better, if only because they are supppdegdéat deal

of other experimental results with the same subjects.
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3.4 Motor Intentions and the Dynamic Singularity Model: Sergent’'s Case
Sergent hypothesized that the experimental paradigm that first found evidence of
conscious dissociation in split-brain subjects may have overestimated theoéxtent
conscious dissociation in such subjects by requiring therarteeright-hemisphere
lateralized stimuli. Her studies on split-brain subjects exploited difféypas of
paradigms, in order to test whether the degree of conscious dissociation found
depended upon the type of question subjects were asked.

Sergent (1990) asked subjects to cross-compare two bilaterally presented
stimuli in two different ways and in two different trial types. In both setsal§, two
numbers were flashed simultaneously to a subject, one in each visual field. When
asked to push a button indicating whether the numbers were same or different, split-
brain subjects were at chance. This is a standard result for split-braiotsuthjey
can’t crossdentifyobjects. Sergent wondered, however, whether they might be able
to cross-compare objects in some other way. In a second trial type, subjects we
asked to make a motor response indicating not whethetehsty of the two
numbers was the same, but rather which of the two numbers was grealeriihe
object of this study was to see if the hemispheres were capable of passeng som
abstract information associated with a stimulus, even if the stimulus idestiitgr(in
the form of a name or in the form of perceptual representation of the stimulus) could
not be passed. And, as it turned out, subjects performed well above chance (though
not perfectly) at this task.

An impressive, even startling, amount of transfer thus seemed to obtain in this

study. Perhaps part of what was impressive wakititeof information that seemed
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to transfer between hemispheres: not information about the identity of the aumeri
stimuli, but at least information about their quantitative value. Sergent hystiesi
that whileperceptuainformation about stimuli could not transfer, other, more
“abstract” information about stimuli could. Take a trial in which a “3” is preskinte
the RVF (LH) and a “6” in the LVF (RH). Thdentity of the RH stimulus did not
transfer to the LH, nor vice versa; so presumablysttapeof the RH stimulus did
not transfer to the LH, nor vice versa; yet somehow#hgeeassociated with one
hemisphere’s stimulusadtransferred to the other hemisphere, apparently.

As Hurley notes, Sergent herself did not suggest that the information about the
“6” that reached the left hemisphere, say, via some subcortical strugtases,
conscious(Sergent did not specify which subcortical structures she thought might be
playing this role.) It was still possible that it was not conscious. But arpnetation
of Sergent’s results in terms of partial co-consciousness is, as Hurleyqotes
tempting. At any one moment, a split-brain subject perceiving “6” in her L\ (R
and “3” in her RVF (LH) would have a conscious percept of the numeral on the left
as a 6, which was co-conscious with a “perception” (as Hurley puts it) of that number
as higher (than the other number), which is also co-conscious with a perception of the
number on the right as a 3—but the perception of the number on the left as a 6 and
the perception of the number on the right as a 3 are not themselves co-conscious.
Another way of explaining these results using the partial co-consciousneds mode
would be to say that (conscious) “abstract” or semantic information is inter-

hemispherically unified, even if conscious perceptual information is not.
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Prima facie, then, Sergent’s results seems to make a nice case fotitthe par
co-consciousness model. They do not seem to make a good case for the intentions-
contents thesis or the dynamic singularity model. In fact, how, exactly, Hueleg
Sergent’s pattern of results as supporting the intentions-content thesis & .uisde
Hurley, 1994.) For it is difficult to see what the different matdentions are in this
case. Hurley believes that there is a “change in intention between theliffenest
and higher/lower tasks in a Sergent-like case [that] is sufficientdbamge in
perceptual consciousness despite constant sensory input” (1994: 77). But how have
themotorintentions changed between the two sorts of tasks? As Hurley herself
describes thewvotrial and task types, “Sergent’s series of experiments projected pairs
of numerals simultaneously, one numeral to each half-brain, and asked patients to
compare them. Either hand was allowed to reply by pushing a lever to indicate the
correct response in a given task” (Hurley 1994: 52). The motor intentions in the two
types of task are the same, then: using whatever hand you wish—and, by the way, it
apparently makes no difference which hand you use; subjects can’t do the
same/different task with either hand, and they can do the greater/leksgithas
either hand—push the appropriate lexBomethindias changed in between the two
trial types, of course, and admittedly it isn’t the stimuli themselvesl Bauldn’t
call what differsmotor intentionsWhat changes is just tigpeof information about
the stimulus that the subject is asked to consider and compare. It is some sort of
representatioof the stimulusand not of a motor act, that changes. So Sergent’s
results make a better case for the partial co-consciousness model than tirehelo f

intentions-contents thesis or the dynamic singularity model.
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Hurley acknowledges that Sergent’s results are readily interpretedria of
partial co-consciousness. But the problem with accepting such a model of split-bra
subjects’ consciousness, Hurley says, isdngiputative instance of partial co-
consciousness could also be characterized as a case of conscious duality (or
multiplicity) with some redundancy of contents. Hurley offers the intentiongcbnt
thesis in part as a way out of this “indeterminacy” problem.

| wouldn’t call it “indeterminacy,” however, and | don’t see it as a problem
(certainly not for the conscious duality view). Even if there is no behavioralneade
that could everule outconscious duality with some redundancy of contents
anywhere partial co-consciousness appeared a plausible interpretatjar alse
versa, other factors could come into play in our choice of a model of consciousness.
For instance, as Lockwood notes, we could turn to neuroanatomy. (Though
concededly Hurley believes that wan’t turn to neuroanatomy, as already
mentioned; | have said something already about why I think that we can turn to
neuroanatomy, and in the next chapter | give a defense of vehicle internalism or
mind-brain supervenience that will support this move even more.) For that matter, we
could turn to considerations of simplicity, as | also believe Lockwood also snplie
(see Lockwood 1989, but also Lockwood 1994, responding to Hurley 1994). If a
subject has a hundred experiential contents, for instance, and it appears that two of
these contents are not co-conscious with each other, and the rest are, partial co-
consciousness looks much more appealing than does conscious duality with almost
entirely redundant contents (particularly if the subject is a “normdiérahan a

split-brain subject).
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In any event, though, once we get beyond first glances, Sergent’s results
actually don’t make a compelling case for the partial co-consciousnes$ eithas;
they make a compelling case for conscious duality. Sergent herself noted a
methodological flaw with the trials involving the higher/lower task: only the nusnber
one through nine were presented, and the subjects knew this, and so either
hemisphere could employ a simple guessing strategy and be successfistiaally
significant 78% of the time—which was about the level of accuracy split-brain
subjects in fact achieved. (l.e. 78% correct could be obtained by either hemisphere
by both hemispheres separately, employing the following rule: if you isemlber
greater than 5, guess thhat number is “greater”; if you see a number less than 5,
guess thathat number is “lesser”; if you see a 5, guess at random.) In fact when
Seymour, Reuter-Lorenz, and Gazzaniga (1994) redid the study but using digits that
were never more than one digit apart (so that subjects were always asteg&vec
a2anda3,ora5anda6,a7anda?,etc.), subjects did well on the within-field
condition (i.e. where both digits were presented within the same visual field) laut wer
at chance on the between-field condition—presumably because the within-
hemisphere guessing strategy just described could not be employed. (Imesntgé:
of trials in which the two digits presented could be more than one number apart,
subject J.W. was between 72.7% and 77.8% correct (depending on response hand) for
the between-field conditions, and again, perfect use of the guessing stratédy w
predict 78% correct on between-field conditions. And in fact, J.W. described himself

as using that guessing strategy.)
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My conclusion therefore is that these two split-brain experiments witthwhic
Hurley tries to motivate the dynamic singularity model do no such thing. While at
first glance one of the experiments in question might seem best accountedher b
partial co-consciousness model, upon closer examination, the partial duality model

provides the best explanation of both sets of results.

3.5 A Qualified Defense of the Intentions-Content Thesis
Although Hurley’s attempts to apply the dynamic singularity model to sgitibr
subjects are not highly successful, the intentions-content thesis motivating iatoe
seem implausible, or even (pace Hurley) particularly counterintuitive. (#dekd, at
other points ifConsciousness in Acti@he provides some persuasive empirical
evidence for the thesis.) Perception itself, certainly conscious perceptiolves
extraordinarily rich feedback, much of whose nature and significance we praloabl
not know. Among other things, to become conscious, a perceptual state must, it
seems, win more than one competitive processes. Some of the competition is local,
i.e. some of it involves a competition within the visual system between multiple
visual interpretations, for example, and some of it is global: some of it involves a
competition for general processing and attentional resources. To respond,
deliberately, to a perceptual stimulus, no doubt involves a complex pathwapésat
leave room for feedback at multiple points, and perhaps some of this feedback might
alter the strength of the perception, or even make the difference betweecoitsing
conscious or not.

So there is some compelling evidence that at least the causal version of the

intentions-content thesis is correct. It is interesting to consider whether motor

339



intentions might alter the contents of consciousness via the intervention of, or because
of their relation to, processes of (especially spatial) attention. Braginmatudies,
for instance, have suggested substantial overlap between structures involvealin spati
attention and structures responsible for at least some behavioral responsesagncludi
those involving hand and eye movements. (I have not read anything linking the
structures of spatial attention with structures for verbal responses.)faome
hypothesized that the “extrastriate body area” integrates “visualalsaéntion, and
motor signals for the dynamic updating of the observer’s body representation.
Astafiev et al. (2004) considered this process related to the updating of visieal spa
for eye and hand movements that takes place in the posterior parietal cortex”
(Praamstra, Boutsen, and Humphreys, 2005: 771). And many people believe that
shifts of attention can directly alter the contents of consciousness. Pé¢nleapshe
generation of motor intentions can have some influence on the contents of attention
which can in turn influence the contents of consciousness. (Note that this means of
influencing conscious contents would still be “direct” in Hurley’s sense, i.e., not
dependent on actual motor behavior resulting in changed sensory input.) This is mere
speculation though, and of course the direction of influence could go the other way
around only, with attention priming or inhibiting motor intentions.

Still, let me quickly say why, even if the intentions-content thesis isitiue (
either its causal or its constitutive version), split-brain subjects woultiatg two

streams of consciousness.
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3.6 The Conscious Duality Model, Defended
In order for motor intentions to unify a split-brain subject’s consciousness,lor, as
have been putting it, in order for motor intentions to create a single stream of

consciousness in split-brain subjects, one of two conditions must hold:

Condition 1: Motor intentions are only present or dominant in
one hemisphere at a time, in such a fashion as to produce a
single intra-hemispheric stream of consciousness at any one
moment.

Condition 2: Motor intentions are integrated inter-
hemispherically in such a fashion as to produce a single inter-
hemispheric stream of consciousness.

Note that only the truth of condition 1 would vindicate Hurley’s
dynamic singularity model, as | understand it, but if condition two held
instead, | imagine that she would be nearly equally pleased, as the model of
consciousness so resulting would be quite consistent with a number of the
themes and arguments in her work.

There is excellent evidence that neither condition 1 nor condition 2 can
hold atall times; indeed, | won’t even bother to review some of this evidence.
For we have already seen, in the context of other discussions, numerous
instances in which each hemisphere has evidenced a unique set of motor

intentions that are not integrated with those of the other—and in which each

hemisphere has evidenced thiultaneouslyvith the other.
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Given that neither of these conditions hol@latimes, the question
becomes whether one of these conditions might still hatabattimes. Now |
will discuss the two cases separately, starting with condition 2.

It might be said that there is some compelling evidence for condition
2, since split-brain subjects generally behave in so integrated a fashion, as if
their hemispheres’ motor intentiom&recoordinated inter-hemispherically.
But the first thing to note about condition 2 is that it assumes a thesis that goes
beyond anything that's been presented thus far: the thesis that integration of
motor intentionsufficesfor conscious unity (co-consciousness). Granted,
Hurley does argue that unity of agency (which includes but need not be
exhausted by the integration of motor intentionsjesessaryor the unity of
consciousness, relying in particular upon a discussion of “Marcel’s case”
(Marcel, 1993). (See especially the discussion of “Marcel’s case” ireHurl
1998.) While | am skeptical that Hurley draws the correct conclusion from
this case, we should note that even if lvegisthe correct interpretation, this
would only show that disunity of motor intentions chsunify
consciousness—not that integration of motor intentionsioég

consciousnes?.

® This was a complicated study with a large numibéria types and conditions, but essentially
Marcel found that thevayin which (“normal”) subjects were asked to indicpception of a stimulus
influenced how likely they were to indicate thag ttimulus had been perceived. In particular, wigki
was more accurate than pressing a button, andwerth more accurate than verbal response. When
subjects were just askeddaessvhether a stimulus had been presented or noeslonse types were
more accurate. | question Hurley’'s and Marcel'siiptetation of the study insofar as | question
whether the performance difference between repmttgmess conditions really reduces to a difference
between conscious and non-conscious perceptiora Ramber of reasons, however, it seems more
likely to me that responses on verbal affirmatidals were most likely to be reports of conscious
experience, and that superior performance on winlimd button-pressing trials is explained by these
motor modes having greater access to non-conspiexggptual information.

342



The split-brain cases seem to show that integrated behavior can result
from two streams of consciousness—and they also show that behavior and
motor intentions can appear integrated even when they arguably are not. It is
surely true that the motor outputs of the two hemispheres are coordinated non-
cortically somehow—in the basal ganglia, the reticular formation, the
cerebellum, etc.—to some, possibly great, degree. But that sort of
coordination is of motor intentions that probabdbn’t shift the contents of
consciousness. For as | mentioned in Chapter Four, it appears that a good deal
of the representations that guide our actions aren’t conscious to begin with. It
is the selection of actions to perform, motor intentions framed as the fulfilling
of goals, and so forth, that seem most closely linked to conscious perception.
But these are cortical motor processes.

Keep in mind, again, that it is not alwaylsviouswhen behaviors
aren’t the result of intimate, inter-nemispheric coordination of motor
intentions. Split-brain subjects may even perform “remarkably free of
noticeable clumsiness or incoordination” and may display “fine motor
precision” on many “unimanual and bimanual tasks” (Zaidel and Sperry,
1977: 196). . . even if their performance is quite slow. Severe impairments
may be most obvious only for a particusart of bimanual task: that requiring
“interdependent bimanual movements”, i.e. in which “the movements of one
handdependedipon the sequencing of movements in the opposite hand”

(Zaidel and Sperry, 1977: 199, emphasis added; see also Preilowski, 1990). It
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is when the two handsannoteach just “do their own thing” separately, that
is, to contribute to a movement, that performance breaks down.

Motor coordination in split-brain subjects, then, may frequently be a
result of cooperation between two streams of consciousness. In other
instances, meanwhile, the kind of inter-hemispheric coordination of motor
output that'’s really at play may be a simple inhibition of one hemisphere’s
outputs. Motor control may switch from one hemisphere to the other. (It might
be slightly misleading to even call this “coordination”: it results in
coordinatedbehavior—but still behavior originating from only one
hemisphere. The coordination of motor outputs in this case is at most the
inhibition of one hemisphere’s output by the other’s.) Meanwhile, as Sperry

points out:

[Various] kinds of evidence further confirm that, while one
hemisphere is performing, the nondominant less-active
hemisphere, though overtly passive in not exerting control over
the motor system, may nevertheless be alert and consciously
cognizant of what is going on externally. This is indicated, for
example, in disgusted shaking of the head or irked facial
expressions triggered from the minor hemisphere after it has
heard its speaking partner making what it knows to be an
incorrect answer. Also, it is not uncommon, while the informed
right hemisphere is performing, for the vocal hemisphere to
make remarks like, ‘Now, why did I do that?’ ‘What’s the
matter with me anyway?’ (Sperry 1990: 375)

Indeed, Sperry notes in this same article that it is in fact not uncommon for the

left hemisphere to maintain “a running commentary based on those aspects of the
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situation not restricted to the mute hemisphere” (ibid 374) when the right hemisphere
is engaging in some kind of perceptual, cognitive, and behavioral task.

This is not to say that the drawing of attentional resources to one hemisphere
can’'t to some extent depress the conscious activities of the other. This may well
happen, to some degree, at some times (as Sperry suggests in the san&agl
Of course, just because the left hemisphere shuts down behaviorally doesn’t
necessarily mean that it literally loses all consciousness of wguatig on. (I've
never heard, for instance, of a split-brain subject suddenly blinking, after being
deeply absorbed in a RH task, and asking (LH), “What just happened? Was |
asleep?”, or saying (LH) that for the past few moments, everything wa} Bat in
part because of a shift of attention to one hemisphere, the other hemisphere’s
consciousness may be reduced or at least made into a more passive sort.

But now we have shifted to talking about condition 1: whether it is likely that,
at most times, only one hemisphere of a split-brain subject will be assiomitea
stream of consciousness at all. The split-brain experiment is often set up & suc
fashion so as teequirethe simultaneous behavior of both hemispheres. Outside of
experimental conditions, though, perhaps only one hemisphere at a time has active
motor intentions—perhaps just switching consciousness from one hemisphere to the
other, but not sharing it between hemispheres at a time.

This seems implausible on its face. Hurley herself does not seem to believe
this, and she willingly acknowledges that the input-output picture “is about right for
many cases” (1998: 289) and that perceptual experience doasvagsdepend upon

motor intentions. Not only does it seem unlikely that competition for attentional
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resources would routinely drain one hemispheralafonscious experience, but also,
split-brain subjects’ performance on many motor tasks in fact seems teeragtive
motor intentions in both hemispheres simultaneously. They're impaired on those
tasks requiring that the intentions be integrated in a particular way: ivbpretise
intention the LH should forrdepends omvhich one the RH has formed or will form.
Since the hemispheres can’t integrate their intentions in this way, theyohahg on
sensory feedback: one hemisphere has to look at the actual motor consequences of the
other hemisphere’s intentions before it acts, resulting in slow, halting, and samewha
ragged-looking performance.

In an experiment by Preilowski (1990), for instance, “normal” and split-brain
subjects were each given an Etch-a-Sketch-like device and told to dretlzak
stayed between two given parallel lines. Obviously the task is quite sirhpletive
two given lines are either vertical or horizontal; all you need to do is spin a single
knob as quickly as you can. When the two given lines are diagonal, the two knobs
must be turned in a coordinated way, and the rates of turn for each knob will not
necessarily be equal; this will vary based on the slope of the two given lines. But
apparently “normal” subjects begin to draw smooth, straight lines, and very quickly,
with a little practice. Split-brain subjects draw staircases, paingfigkstruggling just
to stay within the two given lines.

At the same time, they appear to perform many other kinds of motor tasks
successfully (if unusually slowly) using both hemispheres at once. Indeddhata
while they have trouble with motor tasks that require inter-hemispinéggration of

motor intentions, they are better than are “normalsieabuplednotor activity. They
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can draw two pictures with two hands at once, or engage in two different sorting tasks
with two hands at once, with no obvious interference, as discussed in Chapter Four.
Their hands, that is, seem to work perfectly well at the same time, independently. S
at least at those moments, they have two streams of consciousness. Even though, as |
mentioned in Chapter Four, their behavior might actually look, in a sense, perfectly
coordinated. So there is no need to refer to “dynamic singularity” to explain the
unified-seeming behavior of split-brain subjects, as | have previouslydargue

Motor intentions may have a direct influence on conscious contents, even
without effecting any change in sensory input. In some cases intentions negthisav
effect via the intervention of attentional mechanisms. Because the hemssgihgre
and compete for at least some attentional mechanisms, active motor intentyons ma
depress the conscious contents of the other hemisphere at some moments. It is
unlikely, however, that one hemisphere would be rendavetpletelynon-conscious
during such moments; at many other moments, meanwhile, motor intentions are
either not particularly active in either hemisphere or quite active in both. The kind of
integration of motor intentions that does occur between the hemispheres, meanwhile,
does not seem to suffice to integrate their conscious contents—to make the

hemispheres co-conscious, that is.

4 Conclusion

In this chapter I've defended the conscious duality model from two interesting and
alternative models of split-brain subjects’ consciousness: the partiahsotousness

model and the dynamic singularity model. The latter, I've argued, is simpkelynl

347



empirically. But the former provides a good fit with the empirical data, aneahitle

and the conscious duality model, should make basically equivalent predictions with
respect to the behavioral data. | suggested that there may still be reasamisrtthe
conscious duality model, for functional considerations of several sorts seengko wei

in favor of characterizing interhemispheric transfer of conscious affeexéonple,

as involving the generation of the same conscious content but different conscious
experiences in the two hemispheres of a split-brain subject. But these aiganeent
admittedly tentative, and perhaps split-brain subjects have a single sfream
consciousness, spanning two hemispheres and shared by two minds, within which co-

consciousness is not perfectly transitive.
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Chapter 6: Functionalism and the Boundaries oMpkatal

1 Introduction

At several points throughout this dissertation the issue dupervenience basé
mental phenomena has been raised either explicitly or impli¢ifigr instance, the
claim that something about the split-brain experiment itself changesubtust of
split-brain subjects’ consciousness is ultimately plausible only We¢heclesof
consciousness—conscious representations, and not just conscious contents—may be
located outside the brain. And Hurley’s rejection of the isomorphism thesis—the
thesis that there is some kind of isomorphism between the structure of cognition and
consciousness and the structure of the nervous system—seems to rest most
fundamentally upon her rejection of mind-brain supervenience.

Up until this point, however, | have merely assumed the truth of some kind of
mind-brain supervenience claim. In this chapter I finally defezidcle internalism:
the view that mental states and minds themselves are internal to the orgamism, fr
the criticisms of proponents wéhicle externalisrfor the “extended mind”

hypothesis). This defense supports many of the arguments made and conclusions

"L A supervenes oB—or B is the supervenience basefefif there can be a changeBrwithout a
change imA, yet there can be no changeAnvithout a change iB. Constitution is one way that
supervenience can come about—if B constitutes én th supervenes on B—though constitution is
arguably a stronger relationship. (So one mighlselthat the aesthetic properties of, say, a dréss
flamboyance—superven®n the dress’s basic perceptual properties—itseshalors, textures—
without being constituted by those basic percegiuaperties. Thanks to Jerrold Levinson for this
example.) In this chapter | argue that minds sugreevon brains. Consider my total state of mindtrigh
now—call thisM. This state could not change with@eimechange in the actual state of my brain right
now—call thisB. But in factB could change withoWtl changing; slight changes in glucose
metabolism or in neurotransmitter levels or in cxydevels, the death of a single glial cell, etc. .
Any of these things might occur without a changMin
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reached in earlier chapters. Insofar as it unifies several of trepsmemts, it also
serves in part to conclude the dissertation.

Let me define some relevant concepts and distinctions and make a few
clarificatory remarks before continuing. First, instead of contrastingaima of
mind-brain supervenience with the extended mind hypothesis, | refer instead to the
debate between vehicle externalism and vehicle internalism. This is prepealing
a debate about the supervenience base of the vehicles of cognition and consciousness.
By vehiclesof cognition and consciousness | simply mean token mental (sometimes
conscious), representational states, i.e. states carrying content. So, yethas, sal
consciously examine a bottle of ketchup, | have a single representation of abottle
ketchup. (I may instead have numerous representations of the bottle of ketchup, but
make it one representation for simplicity’s sake.) The content of thasespational
state represents the bottle as a bottle of red stuff that is ketchup, and the
representation itself is theehicleof that content. But | don't just mean to defend
internalism about the vehicles of consciousness and cognition; | mean alsatb defe
internalism about whole minds, the systems that mental representatiorsges®tt

Vehicle externalism and vehicle internalism are normally defined lasvil
Vehicle internalists, it is said, are those who believe that minds superversrm) br
and that mental states (percepts, emotions, etc.) and mental events (pekeiving
feeling Y, etc.) supervene on neural states and events. Vehicle extsyimalis
contrast, may accept that minds center on brains in some sense, but don’t accept that
the supervenience basis of a mind necessamtigat the borders of a brain. Minds

can extend beyond brains, in other words, and even beyond organisms. So, to the
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vehicle externalist, not every mental state or event is a neural statnorFor
reasons that will emerge shortly, however, I think it is more helpful to describe
vehicle internalists as believing that mental states supervene on stagegonfs
systemsand to describe vehicle externalists as believing that mental states can
supervene on things outside of nervous systems as well.

| want to distinguish the debate about the supervenience basevehtbles
of consciousness and cognition from debates about the supervenience base of the
contentsof consciousness and cognition. Content externalists (Putnam (1975), Burge
(1986, 1979), Dretske (1988), Tye (2000, 1995)) believe thatoientsof mental
states aren’t or aren’t always or entirely determined by what deise brain. So,
the content of a subject’s mental staie could change even if nothing inside that
subject’s brain changed, simply by changing something about the subjedtls wor
Content internalists (Segal (2000), Botterill and Carruthers (1999)) insteadebel
that the contents of a subject’s mental states are determined entinefgrbgl states
of the subject. The debate about content externalism is not unrelated to the debate
about vehicle externalism; some of the considerations that weigh in favor oevehicl
internalism also weigh in favor of content internalism, for instance. But it is
nonetheless fully possible to be@ntentexternalist and gehicleinternalist. (Indeed,
content externalism is probably a significantly more popular position among
philosophers than is vehicle externalism.) And it is only the debate abioiate
externalism that is really relevant to my purposes, since | am irgdnest
individuating the vehicles of contents (as well as whole minds), and not in

individuating or characterizing their contents themselves. So, hencefortéfdf | r
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simply to internalism and externalism, | mean to refer to vehicle iniemmaind
vehicle externalism.

The specific critics of internalism that | address myself to in this ehape
Hurley (1998), who advocates externalism in part in the context of discussing the
split-brain phenomenon, and Clark and Chalmers (1998), who defend externalism (or
as they call it the “extended mind” hypothesis) in a different context. Adpan, t
defense mounted against these particular critics ties together a nuratvands that
have emerged over the course of this work.

In the next section | briefly explore Hurley’s implicit and explicitiitia about
the vehicles o€onsciousness split-brain subjects and in acallosal subjects in
particular. When we think carefully about what it would mean for behavior to serve
as a mechanism of co-consciousness, however, it seems unlikely that behavior could
play such a role. This suggests a more general diagnosis of one major gifitilt
vehicle externalism, which is just that (at least most) non-neural eventsdemni
capable of serving the sarfiee-grainedfunctional role that some neural events play.
This point is illustrated in Section Three in which | discuss Clark and Chalifes
major distinction between vehicle externalists and vehicle internalister-wdhicle
internalism is properly defined—isn’t that the latter draw an arbitrary, neipted
distinction between what’s inside the skull and what's outside of it. The major
difference lies in the way they conceive of functional roles. For thenatists,
apparently, these roles are not very fine-grained, whereas for the irstistribky are.

A properly formulated vehicle internalism in fact seems to be uniquely compatible
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with psychofunctionalism—or at least so an examination of scientific psychatogy

this point would suggest.

2 What are the Vehicles of Consciousness?

In Chapter Three | argued that neural facts constrain the individuation of
psychological entities. | have agreed with Lockwood that mental strusture
isomorphic to neural structure in at least one, albeit minimal and sort of obvious way.
And in fact | have suggested more and less explicitly throughout this diesetheit
neuroanatomical facts provide support for the mental and conscious duality models
for split-brain subjects.

Yet all of these positions might seem to require, or to amount to, or to at least
be importantly motivated by, some sort of mind-brain supervenience claimgaor by
commitment to internalism about the vehicles of consciousness and cognition. Else,
why thinkneuroanatomyn particular offers important constraints about something as
functionally complex as co-consciousness? Why allow that apparent meityatan
be shown to be merely apparent in part on the basiswhlfacts? Why even think
that there is any distinction between intra-mind and inter-mind interactidansatha
be given in psychological terms—why think, that is, that there is some sort of hard
line we can draw between events occurring within a mind and events occurring
outside of it? The vehicle externalist raises all of these challenges.

Hurley’s (1998) views on vehicle externalism in split-brain and in acallosal
subjects were already described once in Chapter Three, in the context of aatiscuss

of isomorphism between psychological and neuroanatomical structure. Hurtey doe
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not think that split-brain subjects and acallosal subjects differ signifycainthe level
of neuroanatomy. As | noted at the time, this is actually not clear; sphtsurbjects
and acallosal subjects may differ significantly atréslevantneuroanatomical level,
for “the same” neuroanatomical structures—structures that are therstan@ms of
their (gross) morphology, epigenetic origin, etc.—may subserve differentdnsadt
the two groups of subject. Their functional neuroanatomies may differ, in other
words. (Though these functional differences may come with morphological
differences as well, for example, a larger anterior commissure linsadasubjects.)

Hurley’s more interesting point, though, is that eifeme assume that
acallosal subjects and split-brain subjects really ddiffér at the neuroanatomical
level, this does not show that they don’t differ at the level of conscious structure.
Even if acallosal and split-brain subjects behave similarly outside of thdspfit
experiment, and even if their behavioral integration is achieved through the same
means, acallosal subjects might still have a single stream of consciowsiiess
split-brain subjects had two streams of consciousfiess.

Hurley’s reasons for thinking that the lack of a corpus callosum says more
about the structure of a split-brain subject’s than an acallosal subjecttsormmess
were given in Chapter Three and | won’t discuss them again here. | wisllitestea
consider the more general claim that cross-cuing and access moveouwsdats/
themselves create a single stream of consciousness across two hestatiere

would otherwise each possess a unique stream consciousness. Hurley st@es that

2 Clearly, then, Hurley is not guilty of the sortwaftificationism thamaylurk in some of Marks’
(1980) and Tye’s (2003) arguments for mental antscious singularity in split-brain subjects; Hurley
does not confuse behavioral evidence concerthiagtructure of split-brain subjects’ consciousnes
with the actual structure of their consciousnessther words.
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least in acallosal subjects) “to the extent either external or inteewdanisms of
integration function reliably, there is no reason not to regard them as part of the
vehicles of co-conscious contents and of a unified consciousness” (1998: 191).
Access movements and cross cunagsmitinformation from one hemisphere to the
other, therebgarrying contents (information), thereby constituting mental vehicles
of content—mental representations.

In Chapter Four | argued that the global workspace theory of consciousness
(Baars, 1997, 1988; Baars and Franklin, 2003; DeHaene and Naccache, 2001) can
account for (access and phenomenattonsciousnes# this account, for two
experiences to be co-conscious is just for them to be available to the saine set
(token) global consumer systems. If we accept this account of co-consegusne
determining the structure of a split-branan acallosabr a “normal” subject’s
consciousness is a matter of determining how many sets of global condwgners t
subject has, and which perceptual states they have access to.

From this perspective, Hurley’s willingness to go externalist about the
vehicles of consciousness or at least co-consciousness, amounts to accepting that
cross-cuing and access movements can provide the global consumer systeens of
hemisphere access experiences in the other hemisphere. In defense of this kind of
claim, Hurley writes that:

in principal, an external mechanism of integration could be part
of a causal system that supports the very unity of consciousness
itself. There is nothing magical about this possibility: it appeals
to a system of causes and effects in a perfectly naturalistic way,
even though some causal paths go external. Indeed, the point
depends on recognizing that there is no magic causal boundary

around the brain that makes it impossible in principle for the
vehicles of a unified consciousness to spread beyond it. . . we
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can think of the subpersonal basis of a unified consciousness as

a kind ofdynamic singularityn the field of causal flows. . .

Such a dynamic singularity is centered on the organism and

moves around with it, but it does not have sharp boundaries.
(2003: 81; original emphasis.)

Hurley twice asserts in this passage that vehicle externalism asnihitted
to the existence of magic, which is correct—but of course | don’t think vehicle
internalism is committed to anything magic, either. The internalisticgree that
“There is no reasom principle. . . why the unity of consciousness could not be
supported by causal mechanisms that pass outside of the central nervous system, so
long as they do so in a way that meets the relevant functional criteria” (1994, fn 14:
71; emphasis added). The vehicle internalist simply suspects that the vehicles
consciousness and of co-consciousness and of cognition gemrefatlydo not
spread beyond the central nervous system (at least as we know it, in the £meature
know of it, so far).

That said, Hurley is also right to note that the relevant functional criteoia—f
co-consciousness, or for being a desire, or a memory, or anything elseai‘terbe
specified!” (ibid) So it is not possible to definitively rule out that crossgeould
serve as a mechanism of co-consciousness. But my suspicion is that the relevant
functional criteria for the mechanisms of co-consciousness will not be onesosat cr
cuing and access movements will meet.

Certainly they will not if the account of co-consciousness that | have adopted
is correct. According to the theory of co-consciousness | first descrili&gthipter

Four, the mechanism of co-consciousness, that which makes E1 and E2 co-conscious,

is simply the joint availability of multiple experiences to the same Sgblkén)
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consumer systems. For cross-cuing and access movements to serve ahidmesme
of co-consciousness, then, they would have to rnfakeame token experiences
available to the same set of global consumers. But access movements—moving the
eyes to bring a previously LVF (RH) percept into the RVF (LH), for exampéerms
capable, at best, of making experiences with the same contents availaHland R
LH global consumers. (And even here, recall that in Chapter Four | argued that the
functional non-identity of the two hemispheres with regard to perceptual pragessi
make likely inter-hemispheric differences in conscious contents.) And asogs-c
doesn’t seem capable of doing even that. Cross-cuing is a means of exghangin
information, by creating new experiences—but the new experiences ardyuiaike
have the same rich contents as the original experiences. For instance, & has tw
conscious representations of the lighter, one in his RH and one in his LH, and both
representations may even be multimodal. (His right hemisphere has aziadtde
visual representation of the lighter; his left hemisphere has an auditory andhh vi
representation of the lighter, because he’s constructed a mental imalgghtera)
But what are the chances the contents of these representations will baidentic

Of course, this account of co-consciousness may very well be wholly
incorrect. Even if it is, however, | still suspect that, whatevecdtieectaccount of
CO-consciousness, cross-cuing and access movements will not be able to serve as
mechanisms of it—even if they contribute to the contents of consciousness in split-
brain subjects, as they clearly do.

An analogy to a non-mental instance of drawing such boundaries may be

helpful. Imagine a person who regularly drinks ginger ale as a digestivy/lay
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doesn’t the carbonation process at the ginger ale plant count as part of thissperson’
digestive process? After all, the carbonated beverage really is provaineg s
important contribution to his digestive process as a whole. So why aren’t the steps
involved in preparing the carbonated beverage a genuine part of this process? Of
course, no one would think that they were, and there is good reason not to think so,
which is that none of the explanatory generalizations and distinctions and shdbrth t
make sense of digestiapplyto whatever goes on at the ginger ale manufacturing
plant.

It is, againpossiblethat the generalizations and distinctions and so forth that
apply to the generation of co-consciousness within a brain, and that help us make
sense of the generation of co-consciousness within a brain, will also apply to cross-
cuing and access movements in split-brain subjects; that is, it is not possite to r
out this possibility. It simply seems unlikely that the developed laws of an adequate
psychological theory that account for things such as perceptual binding in the brain,
will somehow apply also to smiles and frowns and turns of the head. The internalist
needn’t be committed to some sort of “magic” boundary at the boundary of the brain.
The internalist simply believes that there is an explanatorily integelstiundary to
be drawn at the brain.

It may be worth noting in passing that while brains aren’t magic, they are
somewhat impressive. (The brain is impressive in part becassé ihagic; how
does something whose basic constituents and activities are so simple nonetheless do
such complex things?) Neural stuff allows for interactions and entitiesewlobsiess

and subtlety we probably don’t even fully appreciate yet, and certainly don’t
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understand, and can’t yet explain. This again isn’t to say that things besithesithe
couldn’t realize equally rich phenomenal experiences, or couldn’t realizeyequall
subtle forms of integrating cognitive and perceptual information. It'sgusay that

the bar is set pretty high—higher, |1 submit, than vehicle externalists tendtto se

3 Functional Roles and Fineness of Grain

The most important point of contention between internalists and externalists may be
how fine-grained our functional characterizations of mental states should or wi
ultimately be. Hurley is right and correct to remind us not just that whatrsatte
psychological individuation is functional role, but also that the functional roles of
conscious states and of co-consciousness have not yet been specified. | thinek that t
internalist and the externalist have different beliefs about how those and other
functional roles should and ultimately will be specified, however.

Let me explain this by talking about vehicle externalism more generally,
especially since | have already explained why | think that split-braiecstjave
two sets of global consumers and two streams of consciousness. | don’t deny the
possibility of non-neural mental states and events. Indeed | can imagiothétycal
scenarios in which such things are actually plausible—cases involving digital
memory storage devices, for instance, that have not yet been invented. Adnrittedly
these scenarios, however, the “external” device | am imagining coellidhiescalled
an electronic or robotic or digital part of the nervous system. For, whatevas it
made out of, the “external” device would be so deeply integrated with the rest of the

nervous system, in its functioning, that it would constitute a genuine functional part
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of it. So | think that the disagreement between internalists and exteymalstter
captured by talk of nervous systems, where these are defined largely fuhgctiona
than by talk of brains, where these are defined largely physically/aicatlym

| have just suggested that the conditions for being a nervous system are at
least largely functional. They won’t be entirely functional of course, betat partly
physical, at the very least in the minimal sense that something must have some
physical properties in order to be a nervous system, both for standard physicalist
reasons, and for reasons laid out in the arguments in Chapter Three that the
constitutive conditions for mental tokens are partly neural. (I won’t work out the
conditions for being a nervous system here, but note that one plausible condition is
the very rapid transfer of information within a nervous system—probably much more
rapid than communication between other parts of the organism’s body, and certainly
faster, of course, than the organism’s behavior.) Now perhaps it is a furtherazondit
for something’s being a nervous system that it is made (at least in part) out of
biological stuff. (See Rey, 1997, pp. 191-194, for a brief discussion of “anchored
functionalism” and “physiofunctionalism.” Rey, however, is discussing the
constitutive conditions for beingraind,and the possibility that some properties of
biological matter are essential for consciousness and even cognition.) Andl even i
somenervous systentan be non-biological, it could turn out that biological matter is
essential for consciousness and even cognition. | simply don’t meale wutnow,
a priori as it were, the possibility of non-biological nervous systems and indeed non-

biological minds.
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But now, surely, we must revisit the claim that the constitutive conditions for
mental tokens are partheural. This claim, defended in Chapter Three, has played a
significant role in my arguments for mental and conscious duality in split-brain
subjects. Yet | have just allowed that minds and indeed nervous systems may be
constituted by something other than (biological) neurons! But there is no
contradiction here; to resolve the apparent contradiction one need merely understand
neuronsas, at a first pass, the physical constituents of nervous systems. In split-bra
subjects, these constituents are neurons; in some possible creaturesritigse s
might be electronic switches, or something. All the arguments for the camstitut
criteria for minds and other mental tokens being partly neural—argunerdsraing
realism and physicalism and the causal nature of the mental—still go threergti e
we understand “neural” in this broader way.

Whatevethe physical basis of a creature’s nervous system, some non-
functional, physical properties of it are part of the constitutive conditionkdor t
creature’s mental tokens. Or so | claim. This clemwhat is at issue between the
internalists and the externalists. Vehicle internalists believe thas sthminds
supervene on states of nervous systems; vehicle externalists believedaifsta
minds can supervene on things beyond the nervous system as well.

Now internalists may believe that, at this point in time, nervous systems are
constituted entirely of neurons, and many may believe that mental states sapmsrve
certainpartsof existing biological nervous systems in particular, i.e., on brains (or on
cerebral cortices, or whatever). But the internalist could allow tratshust a

contingent fact about the state of our medical technology. Properly understood, then,
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vehicle internalism isn’t committed to it being metaphysically imposs$dsleninds

to supervene on anything but brains. This isn’t the source of disagreement between
internalists and externalists. Rather what is at issue seems to be soofie sort
nomological possibility: internalists believe that the laws (or models otewg of
psychology fail to apply to the sorts of non-neural states and events that éstkernal
must claim at least some of thelmapply to. Internalists deny that tharticular

cases externalists believe show that minds don't entirely supervene on brains (or
nervous systems) really do show this.

Internalists deny, for instance, that the case of Otto and his notebook (Clark
and Chalmers, 1998) constitutes an exception to mind-brain supervenience. Otto is a
person with Alzheimer’s who functions adaptively in his daily life due to steadfast
reliance upon a particular notebook that he carries with him at all times. In this
notebook Otto writes down every new bit of information he learns that he thinks he
might need in the future. When he wants to recall where the MoMA is located, or
indeed where his own apartment is located, or perhaps even what his own name is, he
looks it up in the notebook. Clark and Chalmers, defenders of vehicle externalism,
believe that Otto’s notebook entries qualify as mental entities: they congétueast
some of) Otto’s dispositional, non-occurrent beliefs.

In a moment | will explain why Otto’s notebook entries look as if they will
notfall under the laws of a developed psychological theory. Before offering this
objection to the Otto case in particular, however, it is worth emphasizing the crucial
role that the Otto case plays in Clark and Chalmers’ arguments for vehicle

externalism (or for the “extended mind hypothesis” as they call it). Otte&sisa’t
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introduced until halfway into their article, after several other mundane ssd le
mundane scenarios meant to testititgtion that the mind doesot extend beyond

the brain. One such mundane scenario is the use of pencil and paper to calculate a
long division problem; another is the use of the rotate function on a controller to
determine whether a particular shape in the game Tetris will fit intigydar slot.

Clark and Chalmers argue that pressing the rotate button or writing nunteréis a
external to some cognitive process but are ratberponentsf cognitive processes.

So stated, however, the argument isn’t necessarily counter-intuitive; depending on
how broadly or how loosely we understand “cognitive process,” or what it is to
participate in a cognitive process, all sorts of non-mental entities miagigete in

such processes. (It isn't as if, for example, psychological accounts of people’s
behavior and of the underlying mental causes of that behavior can never refer to non-
mental things to do explanatory work. Explanations of addiction might refer to drugs
or to money without implying that drugs and money are mental entities.)

Clark and Chalmers seem to understand this; they acknowledge that readers
looking at scenarios depicting cognitipeocesseshat involve entities located outside
the brain, might shrug: “Perhaps soprecessingakes place in the environment, but
what ofmind? (1998: 12; original emphasis) After all, “Everything. . . said so far is
compatible with the view that truly mental states—experiences, beliefiesjes
emotions, and so on—are all determined by states of the brain. Perhaps what is truly
mental is internal, after all?” (ibid)

Otto is their attempt to “take things a step further”, by showing that mental

states, beliefs[themselves] can be constituted partly by features of the environment,
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when those features play the right sort of role in driving cognitive processesthe
mind extends into the world” (ibid; original emphasis). Otto is arguggrucial
case for Clark and Chalmers’ defense of vehicle externalism, in other.words
And they use Otto’s case to argue that vehicle internalists draw an
unprincipled distinction between entities and events inside the brain and those outside
it, a distinction that the best functionalist psychological theories will progievant.
Otto’s notebook entries play the same functional role for Otto as ordinary long-ter
(semantic) memories or beliefs play for ordinary human subjects. So Clark and
Chalmers begin by describing a comparison case, a “normal case” invohoetged “
embedded in memory” (1998: 12): Inga decides to see an exhibit at the MoOMA today,
“thinks for a moment and recalls that the museum is 5hSeet, so she walks to
539 Street and goes into the museum.” Clark and Chalmers note that surely Inga
believedthe museum was on 8Btreetbeforeshe began thinking about visiting it
today, “before she consulted her memory. It was not previousdg@nrentbelief,
but then neither are most of our beliefs. The belief was somewhere in memory,
waiting to be accessed” (ibid; original emphasis).
They next contrast Inga with Otto:

When he [Otto] learns new information, he writes it down.

When he needs some old information, he looks it up. For Otto,

his notebook plays the role usually played by biological

memory. Today, Otto hears about the exhibition at the Museum

of Modern Art, and decides to go see it. He consults his

notebook, which says that the museum is df SBeet, so he

walks to 58 Street and goes into the museum.
(Clark and Chalmers, 1998: 12-13)
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Just as Inga surely believed that the museum was'®8%8et even before
she consulted her memory, surely Otto believed that the museum wa€ Stré&d
even before he consulted his notebook, Clark and Chalmers reason:

For inrelevantrespects the cases are entirely analogous: the
notebook plays for Otto the same role that memory plays for
Inga. The information in the notebook functions just like the
information constituting an ordinary non-occurrent belief; it
just happens that this information lies beyond the skin.
(1998: 13; emphasis added)

Both Otto and Inga must “consulfieir “memory”; Inga’s is just located in
her skull, and Otto’s (in part) in his notebook. Otto’s notebook entry interacts (albeit
not directly) with Otto’s desire to see the new MoMA exhibit, just as fngemory
interacts with Inga’s desire to see the new MoMA exhibit; Otto’s notebook ent
allows him to find the MoMA, just as Inga’s memory allows her to find the MoMA.
So, for Clark and Chalmers, the functional role is the same: both Otto’s notebook
entries and Inga’s memories meet the constitutive criteria for mesnéileéhat
differs is the supervenience base.

Now perhaps Otto’s notebook entries play the same role for Otto, in some
sense, that Inga’s memories do for Inga. This seems unlikely, but | sulnasthat
this is the case for the sake of argument. Nonetheless, even if Otto’s notebook plays
the same roléor himthat Inga’s memories dor her, the relevant question for the
realist is what role long-term (semantic) memory, or dispositionalfpedieplay in
a psychological theory. Will an adequate psychological theory leave unah#igze

phrase, “consult one’s memory”, for instance? If so, then perhaps that theory would

view Otto’s notebook as part of his semantic memory, which he consults in the same
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contexts in which Inga consults hers. For evencouarent(developing and still
inadequate) psychological theories don’t leave “memory consultation” unatalyze
There are many kinds of memory, and many (still poorly understood) means of
accessing one’s memory, and cognitive psychologists are interested inpileyel
separate accounts of all of them.

And quite obviously Inga accesses her memory of the MOMA's address
wholly differently from how Otto accesses his “memory” of its addreghidfisn’t
guite obvious in the passages above, it's because in their description of Otto and his
notebook Clark and Chalmers (deliberately, it would seem) skate over issues any
memory researcher would ask immediately about any putative memomnsyste
guestions like, “How is informatioarganizedn this memory system? In what
format is that information is encoded? How doeslonatea particulaentry within
the system?” For once we do ask those questions, it is perfectly plain that the
theoretical characterization of Inga’s memory and Otto’s notebook witiilldéy
different. Are Otto’s notebook entries organized alphabetically by the name of the
person or place or object he’s looking for information on? (“Andy Abrams”; “Betsy
Johnson Boutique, San Diego”; “Car Wash, Local”.) Alphabetically by categor
(“Markets”; “Mosques”; “Museums”.) Alphabetically by information type?
(“Addresses”; “Fashion Tips”; “Recipes”.) Will entries be organizedhyfrequency
with which he will need to consult them? (Not a bad system, but it will require some
careful thought to get it up and running, since he won't always know in advance just
how often he’ll need to consult an entry, and since he won'’t be able to rely on his

memoryof how frequently a particular entry has been used in the past.) Will entries
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be organized by the date on which the information was acquired? (Hopefully not—he
might have to read through the entire notebook to search for any piece of information,
assuming he can’'t remember when he acquired it; paltgak memory, however,
may be organized by date.) Do Otto’s notebook consultations reveal “state-
dependency”; does he have a tendency to find happy listings (birthdays, lists of books
he’s enjoyed) when he’s in a good mood, and sad entries (reminders of upcoming
dental appointments, lists of terrible movies he definitely does not want to rent and
watch a second time by accident) when he’s feeling down?
There is of course an alternative to accepting that Otto’s notebook entries
themselves constitute non-occurrent beliefs; as Clarke and Chalmers azkyewl
The alternative is to explain Otto’s action in terms of his
occurrent desire to go to the museum, his standing belief that
the Museum is on the locatievritten in the notebook, and the
accessible fact that the notebook says the Museum is'bn 53
Street.
(1998: 13)
But, they insist, “this complicates the explanation unnecessarily” (ibid):
If we must resort to explaining Otto’s action this way, then we
must also do so for the countless other actions in which his
notebook is involved; in each of the explanations, there will be
an extra term involving the notebook. We submit that to
explain things this way is to takae step too manyt.is
pointlessly complex, in the same way that it would be
pointlessly complex to explain Inga’s actions in terms of
beliefs about her memory.  (1998: 13; original emphasis)
This is question-begging, and | think somewhat confused. It is question-

begging because we shouldn’t say anything about Otto that it would be “pdyntless

complex” to say of Inganly if Otto’s notebook entries realre the equivalent of
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Inga’s memories. It is somewhat confused because it wouldpoibdessly complex

to explain Inga’s successful navigation to the museum in terms of her occurient des
to go to the museum, her standing belief that the museum is at the location specified
in her memory, and the accessibility of her memory that the museum & @trgat

(or, the accessible fact that her memory says the museum i @trgat (1)). It

would be outrightnisleadingto say this. For Inga might nbaveany beliefs about

her memory whatsoever; maybe she’s skeptical, on her walk dowff teha8 her
memory can be trusted; maybe Inga somehow doesn’t even know what memory is.
For memories are no doubt often accessed without first forming or accasging a
beliefs about memories. (Animals appear to access long-term memories)giobs
without possessing beliefs about their memory systems.) Inga, in other words, need
have no beliefs at all about her memory system in order to retrieve from mémory t
MoMA's address. But Otto’s beliefs about his notebook are plainly essential to his
ability to access and utilize its entries; we could easily manipulate hty &baccess
and utilize those entries by altering his beliefs about, e.g., his notebook’s current
location.

It is significant, | think, that, when attempting to find a plausible example of
an external mental state, ttypeof mental state Clark and Chalmers come up with is
the dispositional belief. It is interesting that ithsés role that Otto’s notebook entries
are claimed to meet, for non-occurrent beliefs are not in and of themselve$ycausal
efficacious. While | can’t offer much in the way of an analysis of this prgohiemch
less a solution to it, | think that what the Otto case illustrates is arcpuazle (or

perhaps a host of puz zles) about the role of merely dispositional, non-occurrent
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beliefs in psychology, rather than illustrating the inadequacy of vehicle ifisendd
While Inga’s dispositional belief that the MoMA is located off Sreet is just as

easily described as a semantic memory that the MoMA is so located sthere i
something puzzling about describing Otto’s notebook entries as Otto’s semantic
memories. Otto doesn’t have semantic memories. (Though apparently his procedural
memory is intact, since he uses his notebook so well.) That's why he, but not Inga,
needghe notebook. Of course, Clark and Chalmers would presumably accuse me of
begging the question by supposing that Otto’s memories aren’t just differently
realized than Inga’s, by supposing that Otto is cognitively impaired in th@lce!

But this seems an odd response on at least Clark’s part, for he has previously and
persuasively argued (1997) that we citizens of the modern technological (anthieve
not-so-modern, pre-technological) age “off-load” so much information into our
environments (books, street signs, personal digital assistants), and up-load
information we deliberately store in our environments (road maps, telephone books,
customer service representatives), precisebausehere are so many limits to our
memory, precisely tbghten our own mneumonic burdens.

Meanwhile, to actually cause something, a belief (or any stored memory)
would seem to have to be occurrent. How does an entry in Otto’s notebook—say,
“The MoMA is located on West on 83Street between Fifth and Sixth Avenue—
become an occurrent belief? Well, to begin with, very differently from theinvay

which Inga’s non-occurrent belief becomes an occurrent belief. Among bihgs,t

3 While the motivation for and usefulness of refegrto non-occurrent, dispositional or standing
beliefs is clear, there are also certain probletitis such explanations. | suspect that our undedsétan
of dispositional beliefs will undergo serious trimmation as psychology develops, but this is fust
hunch.
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Otto has taeadhis non-occurrent belief—literally, physically read it. (Let’'s hope
that, on top of Alzheimer’s, he doesn’t also have glaucoma, or arthritis in his hands
that makes flipping pages difficult.)

And, of course, the representational format carrying the fact the entry
represents (i.e., the address of the MoMA), has to undergo a radical trangformati
His entries are linguistic entities, sentences in natural languagseiantic
memories are stored perhaps in a language of thought. (Thearetwritinghis
entries are written in may determine their causal role; if Otto weneattaanoid sort,
he might distrust any notebook entry written in boxy print as opposed to his own
loopy cursive.) Finally, his notebook entries, though they are representatieds, ne
themselves to be re-represented in order to become causally efficaciougswhisre
is presumably not true of Inga’s dispositional belief or semantic memomgserng
the MoMA'’s being located on §3Street. To explain why Otto crosses Central Park
on his way downtown, Otto needs to generagerauinemental representation, one
instantiated in his brain, of the MoMA'’s being located off S&eet. In other words,

we end up needing to go back to good old internal physical states affer all.

4 Conclusion

Cognitive psychology looks fatable patternsf functional interactions in
constructing models of cognition; it seeks out causes of behavior that akehelat

stable, in order to have as much predictive and explanatory power as possible. Clark

" My point in this paragraph is that identifying ees in a notebook withon-occurrent mental states
constitutes a kind of hedge, a significant quadificn of the externalist position. Bartlett (20@®)ints
out that Clark and Chalmers in fact hedge in twehier ways as well: they don't say that Otto’s
notebookcontainssome of his beliefs, only that his notebook entpiagly constitutesome of his
beliefs. This hedges against the claim that angttd’s beliefs exisentirely outside his body, and also
against the claim that any of Otto’s beliefs lm@atedoutside his body.
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and Chalmers argue that if Otto’s reliance on his notebook becomes sufficiently
steadfast—if he and his notebook form a sufficiently tightly “coupled” system—then
he and his notebook becormenental system. So they believe that it would be
pointlessly complex to refer to Otto’s notebook each and every time we want to
explain his successful navigation in the world because “Otto’s book is a constant for
Otto, in the same way that memory is a constant for Inga; to point to it in every
belief/desire explanation would be redundémi&an explanation, simplicity is power
(1998: 13-14; emphasis added). Similarly, Hurley believes that the stable causal
system that causes and explains a subject’s unified behavior may include acces
movements and cross-cuing, even if such external mechanisms are not part of the
stable causal system that causes and exallesubjects’ unified behavior.

Part ofmypoint in response to this is that cognitive psychology doesn’t just
look for patterns of functional interaction that are stabthin an individual, or a
small group of subjects. It looks for patterns that are stattessindividuals as well.
We aren't just looking for a theory of Otto psychology, for instance: we arenlpoki
for a theory of human psychology. And the counterfactuals and generalizations that
apply to human memory will not apply to Otto’s notebook.

Defenders of vehicle externalism might object that #isgbelieve that
cognitive psychology looks for patterns of functional interaction that exisssic
individuals. After all, Clark and Chalmers argue that Inga and Otto both fall under the
same patterns of functional interaction, and this is why Otto’s notebook engries a
dispositional beliefs just as Inga’s own semantic memories are. Indakd,it that

Clark and Chalmers believe that they are looking deeply, just as theoretical
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psychologists (and psychofunctionalists) should do; they even claim that “ldiésre
between Otto’s and Inga’s cases aresladlllowdifferences” (1998: 16; original
emphasis). They seem to say, that is, “Of course, on the surface, Otto’s notebook
entries and Inga’s long-term memories are differemlized,which means there

will be somesmall differences in how they are accessed so forth. Butdeeglyand
you will see thatentralfunctional rolesf these two different physical entities are
the same.”

But this is only plausible if our functional roles are very coarse-grained. For
the psychofunctionalist, who believes that the best account of mental statesweill ¢
from an analysis by ramsification of a developed, adequate scientificoiegdal
theory, functional roles are unlikely to be so coarse-grained. For the history of
theoretical work even in cognitive psychology so far is one of drawing ewer fi
functional distinctions: between procedural and semantic and episodic and working
and iconic and echoic memory systems, between identification-oriented emd act
oriented visual processing streams, between acoustic and phonetic and syntactic and
semantic and pragmatic components of language comprehension, between various
kinds of somatosensory information—pain versus temperature versus proprioception
versus deep touch versus light touch. The patterns of functional interaction that
characterize the activities referred to in psychological theoriesuaitée, and the
categories of entity that these give rise to may be very fine-graioedt least more
fine-grained than vehicle externalists appear disposed to recognize.

Carruthers (in conversation) has pointed out that there is nothing

psychologicallyinteresting in the pencil marks on a piece of paper that were created
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in performing an act of long multiplication. Of course, the marks made could reveal
to us some psychologically interesting things, like that this four-year olpeble of
long multiplication, or that this accountant is suffering from some kind of cognitive
impairment; but the pencil marks are not psychologically interesting in and of
themselves. It is of course psychologically interesting that most galstudents can
do long multiplication in their heads only painfully (and unreliably), while they ca
do the same problems quite easily provided that pen and paper are allowedsthis te
us something about working memory capacity, for instance. But nonetheless all the
entities and activities that are psychologically interesting in and ofsiilees are
internalto the agent: in thperceptsof the four and the seven, in the accessing of the
memory that four times seven is twenty-eight, in the procedural memory used to
nearly automatically write the “8” at the bottom of the rightmost column artd tine
(“carried”) “2” at the top of the second column from the right. Butatteial marking
of the shape 2 on the paper? That’s just physics.

There aressomefunctional similarities, of course, between Otto’s notebook
entries and Inga’s dispositional beliefs or stored semantic memories. And no doubt
there are some functional similarities between inter-hemispherignatmn

exchange via cross-cuing, and standard cases of intra-hemispheric information

> Similarly, not all of thénternal events that partly constitute the entire procesobfing the
problem are psychologically interesting. It is its interesting question of scientific psycholagyd
of philosophy of psychology at whabint, internalto the agent, the in-and-of-themselves
psychologically interesting things start happenBagt it is unlikely thatll of the entities and events
necessary to moving the hand to calculate the hoaljplication problem are psychologically
interesting, even if they are interesting from soraaroscientific perspectives, e.g. from that of
electrophysiology. A single skeletal muscle filfer,instance, is usually innervated by just a sing|
motor neuron; when an action potential travels dewnotor neuron axon, a very large postsynaptic
potential results, and this one synaptic potergigenerally by itself sufficiently large to triggan
action potential in the muscle fiber. There is eed, to explain this final necessary cause of motor
behavior, to refer either to representation oramputation. Physics and chemistry will take itestdt
from here.
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exchange. But there are also enough genuine functional differences between the
entities and activities realized by neural stuff and the entities and iastnot so

realized, at least at this point in time, to make the vehicle internalisy ®fadrawing

the border around the mental genuinely principled. External things can carry
information, of course; telephone directories and road maps and Stars of David all
represent, and calculators and PDAs process representations, and all of these thing
may play roles in cognitive processes. But these external vehicles of ititorma
cannot yet do the things that internal vehicles can do. This is why the borders of the
mind can still be located within the borders of the brain. And this isnghyalfacts

offer special constraints on the individuation of mental entities—constraintathat
about notebooks and even body parts like fingers and mouths do not offer.

The externalists do not need to make the case that we should look deeply in
order to construct the best accounts of the nature of beliefs and memories,
experiences and streams of consciousness. They need to make the casedhat they
looking deeply enough. “In an explanation, simplicity is power,” Clark and Chalmers
say—»but their explanation ultimately complicates. Consider their resporise to t
objection that Otto’s notebook entries, unlike Inga’s long-term memories, need to be
perceivedn order to play a role in Otto’s adaptive daily behavior: they suggest that
“to put things this way is to beg the question,” for if their arguments are torrec

Otto’s internal processes and his notebook constitute a single
cognitive systemi-rom the standpoint of this systetine flow
of information between notebook and brain is not perceptual at

all; it does not involve the impact of something outside the
brain. (1998: 16; emphasis added)
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But again, what about the standpoint of psycholodiwbry?Must a
developed psychological theory now have to say that people can sometimes access
the representational content of sentences written in natural language withoung@ngag
in any sort of reading (or listening)? Or will it have to say that readiasgmetimes
not at all a perceptual process? Either way we now need additional psychological
accounts of how this is possible. Thddsa burden onto our psychological theories.
Explaining each and every one of Otto’s notebook-guided behavior by refererscing hi
beliefs about his notebook does not complicate our psychological theorizing or
theories. Denying that Otto’s notebook entries are memories maygivakg
explanation after explanation of Otto’s individual behaviors slightly more tedious.
But the account of memory thus permitted is both simpler and deeper. In fact to the
extent that it is simpler, the power of its simplicity arguably comes irfioan its

depth—from its deeper and more careful characterization of memory processes
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Conclusion

The split-brain studies are fascinating from numerous perspectives: they rai
guestions about our own self-knowledge, about the epistemic limits of
phenomenology and introspection, about the sources of our agency and our sense of
free will, about the unity of our mental lives, about personhood, and about the very
nature of the human self. Yet this dissertation has been focused much more narrowly
on another, humbler, question: what is the proper way to individuate mental tokens in
split-brain subjects?

| have argued that split-brain subjects have two minds—and, most likely, two
streams of consciousness—albeit minds bearing an unusually intimate relationshi
with each other, because they belong to one subject. On the assumption that each
hemisphere of a split-brain subject (perhaps in conjunction with non-cortical
structures) constitutes a competent mind, and given the fact that that the two
hemispheres are hooked up to the same body, the integrated-seeming and adaptive
nature of split-brain subjects’ behavior is not surprising. Two systems can produce
integrated behavior without their own mental processes being integraltedacit
other.

Although the two hemispheres of a split-brain subject interact with each other
in various ways, these interactions occur at least in most cases in part via the
mediation of behavioral and other non-mental events, rather than via the kinds of
interactions that seem to characterize the inner workings of a mind. Tiits céghe

split-brain experiments meanwhile suggest that the two hemisphereplipftaiesn
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subject are clearly not co-conscious with each other, at least with respeast of

their conscious states. Certain conscious information does appear to transtemérom
hemisphere to the other—affective information for instance—but that it does transfer
still does not show that the hemispheres share any mental tokens, or even, dgain, tha
the transfer occurs via a wholly mental process.

As | have acknowledged throughout, however, these conclusions, regarding
the structure of consciousness and cognition in split-brain subjects, areanigcess
tentative. There is far too much we still do not understand about minds, brains, and
consciousness, to have real confidence in our conclusions about this hard case.

Perhaps more important than these specific conclusions, however, is the
approach | have tried to take in reaching them. While the split-brain phenomenon is
probably a source of insight for many non-scientific inquiries and in many important
domains, | have tried to show thadw many mindsplit-brain subjects have—and
how many streams of consciousness they have, and so forth—are questions that may
well ultimately be answerable from a theoretical (i.e. theoreticairezal)
perspective. For even the concept of a mind appears to do some important, albeit
perhaps implicit, work in functional, psychological explanation.

As a psychofunctionalist | believe that the constitutive conditions for mental
phenomena will come from the ramsification of a developed psychological theory.
Functionalism in its various forms is most fundamentally a theory of miantsor
types. It offers a general strategy for discovering the catiggtconditions for
varioustypesof mental states—a strategy for determining what it is ta belief

(any belief) as opposed #desire or as opposed to being something with no mental
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properties at all. But in this work | assume that the constitutive conditions fay &ei
mental token—one belief rather than another, one mind rather than two minds—uwill
also come from a developed psychological theory. And although such a theory is
something that we again do not yet possess, this work at least begins to expére som
of the constraints that a developed psychological theory is likely to impose on the
individuation of mental entities.

In particular | have argued throughout that neural facts constrain the
individuation of mental entities. As | first acknowledged in Chapter Two, it is
admittedly difficult to say at this point at what level of abstraction dvwag the
physical a developed psychological theory, and thus a psychofunctionalist approach
to mental phenomena, will be pitched. But psychology is clearly interestedng givi
causal storyof the mind. And psychofunctionalists who are realists, who believe that
there really are things occupying the functional roles implicitlyn@efiby a
psychological theory, are similarly committed to the existence of caeshdacious
mental tokens, and similarly committed to the causal reality of these tokens.
Therefore their functional roles are genuine causal roles. But causandlest
necessary to type-identifying mental phenomena: it's necessary toitigeifying
such phenomena, to individuating them, as well. The causal properties of a neural
token constrain the mental tokens with which we can identify it.

Not all of a neural token’s causal or physical properties need matter to its
token identity, just as they needn’t all matter to its type identity. But soeiof do.
One thing thats relevant to the type identity of a mental token is the kind of causal

relations it bears to other instantiated mental types. And one thing thavanteto
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the token identity of a mental token is the kind of causal relations it bears to other
particularinstantiations of mental types. Thus tteaisal distancéetween multiple

neural events has implications for their individuation as mental tokens. Indeed | have
tried to provide some reason to think that that there is a psychologically important
difference between the causal processes that occur within each hemdgEhepdit-

brain subject and the ways in which the hemispheres interact with each othese If the
conclusions are correct, then the hemispheres may communicate, and even cooperate,

with each other—but this communication and this cooperation between minds.

379



Bibliography

Aboitiz, F. 2003. One hundred million years of interhemispheric communication: the
history of the corpus callosurBrazilian Journal of Medical and Biological
Researcl86: 409-420. Associacao Brasileira de Divulgacao Cientifica.

Adamec, R., and Morgan, H. 1994. The effect of kindling of different nuclei in the
left and right amygdala on anxiety in the Rlysiology and Behavi&@5: 1-12.

Arguin, M., Lassonde, M., Quattrini, A., Del Pesce, M., Foschi, N., and Papo, I. 2000.
Divided visuo-spatial attention systems with total and anterior callosotomy.
Neuropsychologi&8: 283-291.

Armstrong, D. 1968A Materialist Theory of the MindRoutledge and Kegan Paul.

Astafiev, S., Shulman, G., Stanley, C., Snyder, A., Van Essen D., and Corbetta, M.
2003. Functional organization of the human intraparietal and frontal cortex for
attending, looking, and pointingournal of Neuroscienc23: 4689-4699.

Baars, B. 1997In the Theater of Consciousne&sford University Press.

Baars, B. 1988A Cognitive Theory of ConsciousneSambridge University Press.

Baars, B., and Franklin, S. 2003. How conscious experience and working memory
interact.Trends in Cognitive Sciencés166-172.

Baddeley, A. 2000. The episodic buffer: a new component of working memory?
Trends in Cognitive Sciencds417-423.

Baddeley, A., and Hitch, G. 1974. Working memory. In Bower, G. (Etig,
Psychology of Learning and Motivatiomp. 47—89. Academic Press.

Baddeley, A., and Logie, R. 1999. Working memory: the multiple-component model.
In A. Miyake and P. Shah (EdsNlodels of Working Memoyyp.28-61.
Cambridge University Press.

Banich, M. 1998. Integration of information between the cerebral hemispheres.
Current Directions in Psychological Sciente32-37.

Bartlett, G. 2008. Whither internalism? How internalists should respond to the
extended mind hypothesigletaphilosophy9: 163-184.

Bayne, T. 2005. Divided brains & unified phenomenology: An essay on Michael
Tye's “Consciousness and Persoi$iilosophical Psycholog¥8: 495-512.

380



Bayne, T., and Chalmers, D. 2003. What is the unity of consciousness? In A.
Cleeremans (Ed.The Unity of Consciousness: Binding, Integration, and
Dissociation pp. 23-58. Oxford University Press.

Bayne, T. 2001. Co-consciousness: Review of Barry Dainton’s ‘Stream of
Consciousnessdournal of Consciousness Studs9-92.

Beeman, M. and Chiarello, C. 1998. Complementary right- and left-hemisphere
language comprehensiddurrent Directions in Psychological Sciente763-
784.

Beeman, M., Friedman, R. , Grafman, J., Perez, E., Diamond, S., and Lindsay, M.
1994. Summation priming and coarse coding in the right hemisploensal of
Cognitive Neurosciendg 6-45.

Bennett, M., and Hacker, P. 2005. Emotion and cortical-subcortical function:
conceptual developmentrogress in Neurobiology5s: 29-52.

Berlucchi, G. and A. Antonini. 1990. The role of the corpus callosum in the visual
representation of the visual field in cortical areas. In C. Trevarthen Btdiiy,
Circuits and Functions of the Mingp. 129-139. Cambridge University Press.

Berridge, K. 2003. Comparing the emotional brains of humans and other animals. In
R. Davidson, K. Scherer, and H. Goldsmith (Eddgndbook of Affective
Sciencespp. 25-51. Oxford University Press.

Block, N. 2007. Consciousness, accessibility, and the mesh between psychology and
neuroscienceBehavioral and Brain Scienc&§: 481-548.

Block, N. 1995. On a confusion about a function of consciousBesis1 and
Behavioral Sciencet8: 227-247.

Block, N. 1986. Advertisement for a semantics for psychology. In P. French, T.
Uehling and H. Wettstein (EdsMidwest Studies in Philosopliy): 615-678.

Boatman, D., Freeman, J., Vining, E., Pulsifer, M., Miglioretti, D., Minahan, R.,
Carson, B., Brandt, J., and McKhann, G. 1999. Language recovery after left
hemispherectomy in children with late-onset seizukesals of Neurology6:
579-586.

Bogen, J. 1997. Does Cognition in the Disconnected Right Hemisphere Require Right
Hemisphere Possession of LanguaBegdn and Languagé7:12-21.

381



Bogen, J. 1998. Physiological consequences of complete or partial commissural
section. In M. ApuzzdEd.), Surgery of the Third Ventricl@p. 167-186.
Williams & Wilkins.

Bogen, J. 1990. Partial hemispheric independence with the neocommissures intact. In
C. Trevarthen (Ed.Brain Circuits and Functions of the Mindp. 215-230.
Cambridge University Press.

Bogen, J. 1985. Split-brain syndromes. In J. A. M. Frederiks (Bdrydbook of
Clinical Neurology,Vol. 1,Clinical Neuropsychologyp. 99-105. Elsevier.

Bogen, J. 1969. The other side of the brain II: an appositional Birietin of the
Los Angeles Neurological Societ®$: 135-162.

Bogen, J., and Vogel, P. 1965. Cerebral commissurotomy inBod#latin of the Los
Angeles Neurological Socie2y: 169-172.

Botterill, G., and Carruthers, P. 199%e Philosophy of Psycholaggambridge
University Press.

Braun, C., Achim, A., Larocque, C. 2003. The evolution of the concept of
interhemispheric relay time. In E. Zaidel and M. lacoboni (Ed@&¢, Parallel
Brain, pp. 237-258MIT Press.

Brownell, H., Griffen, R., Winner, E., Friendman, O., and Happe, F.. 2000. Cerebral
lateralization and theory of mind. In S. Baron-Cohen, H. Tager-Flusberg, and D.
Cohen (Eds.)Understanding Other Mind06-333. Oxford University Press.

Burge, T. 1986. Individualism and psychologhilosophical RevieWw5: 3-45.

Burge, T. 1979. Individualism and the menMidwest Studies in Philosoply 73-
121.

Burkland, C. and Smith, A. 1977. Language and the cerebral hemispteueslogy
27: 627-633.

Butler, S. and Norrsell, U. 1968. Vocalization possibly initiated by the minor
hemisphereNature220: 793-794.

Butter, C., and Snyder, D. 1972. Alterations in aversive and aggressive behaviours
following orbitofrontal lesions in rhesus monkepsta Neurobiologiae
Experimentalis32: 525-565.

Butterworth, G. 1995. An ecological perspective on the origins of self. In J.

Bermudez, A. Marcel, and N. Eilan (Ed¥hHe Body and the Seffp. 87-106.
MIT Press.

382



Carlson, J., Godlman, R., Bollinger, J., and Wiedle, K. 1974. Der effect von
problemverbalisation bei verschiedenen aufgabengruppen und darbietungsformen
des ‘Raven Progressive Matrices TeBiagnostica20: 133-141.

Carruthers, P. Forthcoming. How we know our own minds: the relationship between
mindreading and metacognitiofhe Behavioral and Brain Sciencg2.

Carruthers, P. Forthcoming.. An architecture for dual reasoning. In J. &ndn&
Frankish (Eds.)in Two Minds: Dual Processes and Beyo@aford University
Press.

Carruthers, P. 2006. The case for massively modular models of mind. In R.Stainton
(ed.),Contemporary Debates in Cognitive Scienmue 3-21. Blackwell.

Carruthers, P. 2005Ehe Architecture of MindOxford University Press.

Carruthers, P. 2005b. Conscious experience versus conscious thought. In U. Kriegel
and K. Williford (Eds.),Consciousness and Self-ReferemddB. Press.

Carruthers, P. 2004a. On being simple-mindaderican Philosophical Quarterly
41: 205-220.

Carruthers, P. 2004hhe Nature of the Mind: An IntroductioRoutledge.

Carruthers, P. 2004c. Why the question of animal consciousness might not matter
very much.Philosophical Psychology7: 83-102.

Carruthers, P. 2003. Moderately massive modularity. In A. O’Hear (Eohjls and
PersonsCambridge University Press

Carruthers, P. 200®henomenal ConsciousneS€ambridge University Press.

Carruthers, P. 198@troducing Persons: theories and arguments in the philosophy
of mind Croom Helm.

Chiarello, C. 1995. Does the corpus callosum play a role in the activation and
suppression of ambiguous word meanings? In F. L. Kitterle (Hdhispheric
communication: Mechanisms and modep|s, 177-188. Lawrence Erlbaum
Associates.

Church, J. 1997. Fallacies or Analyses? In N. Block, O. Flanagan, and G. Guzeldere

(Eds.), The Nature of Consciousness: Philosophical Debgaies425-426. A
Bradford Book (MIT Press).

383



Churchland, P. S. 2002 Brainwise: studies in neurophilosopiySA: MIT Press.

Churchland, P. S. 2002 b. Self-representation in nervous syserasce296: 308-
310.

Churchland, P. S. 198Bleurophilosophy: Toward a Unified Science of the Mind-
Brain. MIT Press/Bradford Books.

Churchland, P.S 1981. How many angels. Th& Behavioral and Brain Sciencés
103-104.

Clark, A., 1997Being ThereMIT Press.
Clark, A., and Chalmers, D. 1998. The extended nAmelysis58: 7-19.
Code, C. 1997. Can the right hemisphere sp8a#tih and Languagé&7: 38-59.

Corballis, M. 1996. A dissocation in naming digits and colors following
commissurotomyCortex32: 515-525.

Corballis, M. 1995a. Visual integration in the split bréiieuropsychologi&3 (8):
937-959.

Corballis, M. 1995b. Line bisection in a man with complete forebrain
commissurotomyNeuropsycholog9: 147-156.

Corballis, M. 1994. Split decisions: problems in the interpretation of results from
commissurotomized subjecBehavioural Brain Researddv: 163-172.

Corballis P., Funnell, M., Gazzaniga, M. 1999. A dissociation between spatial and
identity matching in callosotomy patientéeuroreportl0: 2183-7.

Corballis, M. and Forster, B. 2003. Water under the bridge: interhemispheric
visuomotor integration in a split-brain man. In E. Zaidel and M. lacoboni
(Eds.),The Parallel Brain: The Cognitive Neuroscience of the Corpus
Callosum.Bradford Books (MIT Press).

Critchley, H. 2005. Neural mechanisms of autonomic, affective, and cognitive
integration.The Journal of Comparative Neurolog93: 154-166.

Cronin-Golomb, A. 1986. Subcortical transfer of cognitive information in subjects
with complete forebrain commissuroton@ortex22: 499-519.

Cummins, R. 198®sychological ExplanatiorMIT Press.

Cummins, R. 1975. Functional analysisie Journal of PhilosophgR2: 741-756.

384



Dainton, B. 2000Stream of Consciousness: unity and continuity in conscious
experienceRoutledge.

Damasio, A. 1999The Feeling of What Happertsarcourt, Inc.
Damasio, A. 199%escartes’ Error.Picador/Penguin.

Damasio, A., Adolphs, R., and Damasio, H. 2003. The contributions of the lesion
method to the functional neuroanatomy of emotion. In R. Davidson, K. Scherer,
and H. Goldsmith (Eds.Handbook of Affective Sciencep, 66-92. Oxford
University Press.

Davidson, D. 1982. Paradoxes of irrationality. In R. Wollheim and J. Hopkins (Eds.),
Philosophical Essays on Freupp. 289-305. Cambridge University Press.

Davidson, D. 1975. Thought and talk. In S. D. Guttenplan (Eting and Language
pp. 7-24. Oxford University Press.

Davidson, D. 1973. Freedom to Act. Reprinted in 1#&&ays on Actions and
Events Oxford University Press.

Davidson, R. 1981. Cognitive processing is not equivalent to conscious processing.
The Behavioral and Brain Scienc&s104-105.

Day, P., and Ulatowska, H. 1979. Perceptual, cognitive, and linguistic development
after early hemispherectomy: two case studesin & Languager: 17-33.

Dehaene, S., Changeux, J., Naccache, L., Sackur, J., and Sergent, C. 2006. Conscious,
preconscious, and subliminal processing: a testable taxofoemnds in
Cognitive Sciencek0: 204-211.

Dehaene, S. and Naccache, L. 2001. Towards a cognitive neuroscience of
consciousness: basic evidence and a workspace framé®aghkition79: 1-
37.

Dennett, D. 2001. Are we explaining consciousness@ethition79: 221-237.

Dennett, D. C. 199&8rainchildren: Essays on Designing Mind4lT Press.

Dennett, D. 1997. The Path Not Taken. In N. Block, O. Flanagan, and G. Guzeldere

(Eds.), The Nature of Consciousness: Philosophical Debaes417-419. A
Bradford Book (MIT Press).

385



Dennett, D. C. 199&inds of Minds: Towards an Understanding of Consciousness.
Basic Books.

Dennett, D. 1993. The message is: There isyatium. Philosophy and
Phenomenological Researé3: 919-31.

Dennett, D. C. 199Xonsciousness Explainedttle, Brown, & Company.

Dennett, D. 1981. Where Am |? In D. Hofstadter and D. Dennett (Hdhee)Minds |
pp. 217-231. Basic Books.

Dennett, D. 1978Brainstorms Bradford Books.

Dimond, S. 1980Neuropsychology: A Textbook of Systems and Psychological
Functions of the Human BraiButterworths.

Doty, R. 1989. Some anatomical substrates of emotion, and their bihemispheric
condition. In G. Gainottie and C. Caltagirone (Edsmpotions and the Dual
Brain, pp. 56-82. Springer-Verlag.

Doty, R., Negra, N., and Ymaga, K. 1973. The unilateral enghata. Neurobiologie
Experimentalis33: 711-728.

Dretske, F. 198&xplaining BehaviorMIT Press.

Dretske, F. 1981XKnowledge and the Flow of InformatioMIT Press.

Eccles, J. 1994ow the Self Controls Its Braispringer-Verlag.

Eccles, J. 1965. The brain and the unity of conscious experiimateenth Arthur
Stanley Eddington Memorial Lectut@ambridge University Press.

Efron, R. 1990The Decline and Fall of Hemispheric Specializatigribaum.
Ellenberg, L., and Sperry, R. 1980. Lateralized division of attention in the

commissurotomized and intact braldeuropsychologid 8: 411-418.

Farber, I., and Churchland, P.S. 1994. Consciousness and the neurosciences:
philosophical and theoretical issues. In M. Gazzaniga (Ede Cognitive
Neurosciencegqp. 1295-1306. MIT Press.

Faust, M., Kravetz, S., and Nativ-Safrai, O. 2004. The representation of asphets of t

self in the two cerebral hemispherBsrsonality and Individual Differencé&y:
607-619.

386



Feest, U. 2003. Functional analysis and the autonomy of psych&loigysophy of
Sciencer0: 937-948.

Fendrich, R, and Gazzaniga, M. 1989. Evidence of foveal splitting in a
commissurotomy patienieuropsychologi7: 273—-81

Fendrich, R, Wessinger, C., and Gazzaniga, M. 1994. Processing profiles at the
retinal vertical midline of a callosotomy patieSbciety for Neuroscience
Abstract20: 1579.

Finlay, B., Darlington, R., and Nicastro, N. 2001. Developmental structure in brain
evolution.Behavioral and Brain Scienc@d: 263-278.

Finlay, B., and Darlington, R. 1995. Linked regularities in the development and
evolution of mammalian brainScience286: 1578-1584.

Flanagan, O. 1997. Prospects for a unified theory of consciousness or, what dreams
are made of. In N. Block, O. Flanagan, and G. Guzeldere (Et& Nature of
Consciousnespp. 97-109. MIT Press.

Fodor, J., 2000The Mind Doesn’t Work That WaMlIT Press.

Fodor, J. 1975The Language of Thougtiarvard University Press.

Franz, E., Eliassen, J., Ivry, R. and Gazzaniga, M. 1996. Dissociation of spatial and
temporal coupling in the bimanual movements of callosotomy patients.
Psychological Scienc& 306-310.

Funnell, M. G., P. M. Corballis, and M. S. Gazzaniga. 2003. Temporal discrimination
in the split brainBrain and Cognitiorb3: 218-222.

Fuster, J. M. 1999Memory in the Cerebral CorteMIT Press.

Gallistel, C. 1980The Organization of Action: A New SyntheE"dbaum.

Gandevia, S. 1978. The sensation of heaviness after surgical disconnection of the
cerebral hemispheres in mddrain 95: 327-346.

Garson, J. 2001. (Dis)solving the binding probl@tilosophical Psycholog¥4:
381-392.

Gazzaniga, M. 2005. Forty-five years of split-brain research and stily) gtiong.
Nature Reviews Neuroscienge653-659.

387



Gazzaniga, M. 2000. Cerebral specialization and interhemispheric communication:
does the corpus callosum enable the human condiicaif? 123: 1293-1326.

Gazzaniga, M. 1998.he Mind's PastUniversity of California Press.

Gazzaniga, M. 1987. Perceptual and attentional processes following caltbseal se
in humansNeuropsychologi&5: 119-133.

Gazzaniga, M. 1989 he Social BrainBasic Books Inc.
Gazzaniga, M. 1984andbook of Cognitive Neuroscien&pringer-Verlag.

Gazzaniga, M. 1983a. Right hemisphere language following brain bisection: A 20
year perspectivédmerican Psychologig8: 525-537.

Gazzaniga, M. 1983b Reply to Levy and Zaideherican Psychologis€8: 547-549.
Gazzaniga, M. 1970. The Bisected Brain. Appleton-Century-Crofts.

Gazzaniga M., Bogen J., Sperry, R. 1963. Laterality effects in somedtilesisng
cerebral commissurotomy in madeuropsychologid.: 209-15.

Gazzaniga, M., Ivry, R., and Mangun, G. 198@8gnitive Neuroscience: The Biology
of the Mind.W.W. Norton & Company.

Gazzaniga, M., and LeDoux, J., 19T8e Integrated MindPlenum Press.

Gazzaniga, M., Smylie, C., Baynes, K., Hirst, W., and McClearly, C. 1984. Profiles
of right hemisphere language and speech following brain biseBtiaim and
Language?2: 206-220.

Gazzaniga M., and Sperry, R. 1967. Language after section of the cerebral
commissuresBrain 90: 131-48.

Gazzaniga, M., Volpe, B., Smylie, C., Wilson, D., and LeDoux, J. 1979. Plasticity in
speech organization following commissurotorByain 102: 808-815.

Geffen, G., Nilsson, J., Simpson, D., and Jeeves, M. 1994. The development of
interhemispheric transfer of tactile information in cases of callgsalesis.
In M. Lassonde and M. Jeeves (Ed€3Jlosal Agenesis: A Natural Split
Brain?, pp. 185-197. Plenum Press.

Goodale, M., and Milner, A. 1992. Separate visual pathways for perception and
action.Trends in Neurosciences:1H-25.

388



Gott, P. 1973. Cognitive abilities following right and left hemispherect@oytex9:
266-274.

Gould, S. 19770ntogeny and Philogenidarvard University Press.

Grabowecky, M., and Kingstone, A.. 2004. Can semantic information be transferred
between hemispheres in the split-bragrdin & Cognition55: 310-313.

Grice, P. 1975. Method in Philosophical psychology (From the Banal to the Bizarre).
Proceedings and Addresses of the American Philosophical Assocl&ti@3-53.

Grice, P. 1961. The causal theory of percepfldre Aristotelian Society:
Proceedings, Supplementary Volugte 121-152.

Handy, T., Gazzaniga, M., and Ivry, R. 2003. Cortical and subcortical contributions
to the representation of temporal informatiieuropsychologid1: 1461-1473.

Hardcastle, V. 1998. The binding problem. In Bechtel, B. and Graham, G. £Eds.)
Companion to Cognitive Sciengmg. 555-565. Blackwell Publishers Inc.

Harman, G. 1987. (Nonsolopsistic) conceptual role semantics. In E. LePore (Ed.),
Semantics of natural languagep. 55-81. Academic Press.

Harman, G. 1982. Conceptual role semantiltgre Dame Journal of Formal Logic
23: 242-56.

Harris, L. J. 1995. The corpus callosum and hemispheric communication: an
historical survey of theory and research. In F. L. Kitterle (Etejnispheric
communication: Mechanisms and models. 1-59. Lawrence Erlbaum
Associates.

Hayes, A., Davidson, M,, Keele, S., and Rafal, R. 1998. Toward a functional analysis
of the basal ganglidournal of Cognitive Neurosciend®: 178-198.

Heller, W., Nitzchke, J., and Miller, G. 1998. Lateralization in emotion and emotional
disordersCurrent Directions in Psychological Sciente26-32.

Hellige, J. 1993Hemispheric Asymmetry: What'’s right and what's ldtrvard
University Press.

Hobson, J. 1993. Understanding persons: the role of affect. In S. Baron-Cohen, H.

Tager-Flusberg, and D. Cohen (Ede&derstanding Other Minds: Perspectives
From Autismpp. 204-227. Oxford University Press.

389



Hochman, E., and Eviatar, Z. 2004. Does each hemisphere monitor the ongoing
process in the contralateral ori&ain and Cognitiorb5: 314-321.

Holtzman, J., 1983. Interactions between cortical and subcortical visual areas:
evidence from human commissurotomy patievision ResearcR4: 801-813.

Holtzman, J. and Gazzaniga, M. 1985. Enhanced dual task performance following
corpus commissurotomy in humaiNeuropsychologi23: 315-321.

Holzman, J., and Gazzaniga, M. 1982. Dual task interactions due exclusively to limits
in processing resourceScience218: 1325-1327.

Holtzman, J., Sidtis, J., Volpe, B., Wilson, D., and Gazzaniga, M. 1981. Dissociation
of spatial information for stimulus localization and the control of attenBeein
104: 861-872.

Holtzman, J., Volpe, B., and Gazzaniga, M. 1984. Spatial orientation following
commissural section. In R. Parasuraman and D. Davies (Kdsgties of
Attention,pp. 375-394. Academic Press.

Hughlings Jackson, J. (Ed). 195®:Ilected writings of John Hughlings Jack§dals
1 and 2). Staples Press.

Humphreys, G. 2003. Conscious visual representations built from multiple binding
processes: evidence from neuropsychology. In A. CleeremansTkd.Ynity of
Consciousness: Binding, Integration, and Dissociatgm 114-131. Oxford
University Press.

Hurley, S. Forthcoming. Varieties of externalism. In R. Menary (Hth¢, Extended
Mind. Ashgate.

Hurley, S. 2003. Action, the unity of consciousness, and vehicle externalism. In A.
Cleeremans, ed:he Unity of consciousness: Binding, Integration, and
Dissociation pp. 72-91. Oxford University Press.

Hurley, S. 1998Consciousness in ActioRlarvard University Press.

Hurley, S. 1994. Unity and objectivity. In C. Peacocke (Edbjectivity, Simulation
and the Unity of Consciousnegp. 49-77. Oxford University Press.

Hurley, S. and Noé&, A. 2003. Neural plasticity and consciousBedegy and
Philosophy18: 131-168.

Ishiai, S., Koyama, Y., and Furuya, T. 2001. Conflict and integration of spatial

attention between disconnected hemisphd@snal of Neurology,
Neurosurgery, and Psychiatidl: 472-477.

390



Ivry, R. 1993. Cerebellar involvement in the explicit representation of temporal
information.Annals of the New York Academy of Scies82s 214-230.

Jackendoff, R. 198 onsciousness and the Computational MMdT Press.
Jeannerod, M. 199The Cognitive Neuroscience of Actitiiley-Blackwell.

Johnston, M., 2003. Human concern without superlative selves. In R. Martin and J.
Barresi (Eds.)Personal Identitypp. 260-291Blackwell Publishing Ltd.

Johnson, S., Corballis, P., and Gazzaniga, M. 1999. Roles of the cerebral hemispheres
in planning prehension: accuracy of movement selection following
callosotomyJournal of Cognitive Neurosciendéd (Supplement): 85.

Joseph, R. 199M0europsychology, Neuropsychiatry, and Behavioral Neurology.
Springer.

Joynt, R. 1981. Are two heads better than ofte®Behavioral and Brain Sciencés
108-1009.

Kagan, J. 1981The Second Year: The Emergence of Self-Awardrapsgard
University Press.

Kaplan, J., and Zaidel, E. 200ehe Neuropsychology of Executive Function:
Hemispheric Contributions to Error Monitoring and Feedback Processing.
UCLA unpublished doctoral dissertation. University of California, Los
Angeles, CA.

Kingstone, A., Enns, J., Mangun, G., and Gazzaniga, M. 1995. Guided visual search
is a left hemisphere process in split-brain patidPggchological Sciendg
118-121.

Kingstone, A., Friesen, C., Gazzaniga, M. 2000. Reflexive joint attention depends on
lateralized cortical connectionBsychological Scienckl: 159-166.

Kingstone, A., and Gazzaniga, M. 1995. Subcortical transfer of higher order
information: More illusory than realeuropsychology:821-328.

Kolb, B., and Whishaw, I. 199@undamentals of Human Neuropsychologk.H.
Freeman.

391



Kopp, B., and Rist, F. 1999. An event-related brain potential substrate of disturbed
response monitoring in paranoid schizophrenic patidotgnal of Abnormal
Psychologyl 08: 337-346.

Koriat, A. 2000. The feeling of knowing: some metatheoretical implications for
consciousness and contr@lonsciousness and Cognition149-171.

Kreuter, C., Kinsbourne, M., and Trevarthen, C. 1972. Are deconnected cerebral
hemispheres independent channels? A preliminary study of the effect of ahilater
loading on bilateral finger tappinileuropsychologid0: 453-461.

Lambert, A. 1991. Interhemispheric interactions in the split-bNeuoropsychologia
29: 941-948.

Lamme, V. 2004. Separate neural definitions of visual consciousness and visual
attention: A case for phenomenal awarendssiral Network4d.7: 861-872.

Lamme, V. 2003. Why visual attention and awareness are diff@rems in
Cognitive Sciencé: 12-18.

Lassonde, M. and Jeeves, M., (Eds.). 1@€Hllosal Agenesis: A Natural Split Brain?
Plenum Press.

LeDoux, J. 2002Synaptic SeliViking Press.

LeDoux, J. 1993a. Emotional memory: in search of systems and synapsals of
the New York Academy of Scied€2: 149-157.

LeDoux, J., 1993b. Emotional memory systems in the bBahavioural Brain
Researclb8: 69-79.

LeDoux, J. 1990. Emotion circuits in the bralmnual Review of Neuroscien2@:
155-184.

LeDoux, J., Cicchetti, P., Xagoraris, A., and Romanski, I. 1990. The lateral
amygdaloid nucleus: sensory interface of the amygdale in fear conditioning.
Journal of Neuroscienck0: 1062—-1069.

LeDoux, J., and Gazzaniga, M. 1981. The brain and the split brain: A duel with
duality as a model of mind.he Behavioral and Brain Sciencé&s109-110.

Lee, G., Meador, K., Loring, D., Allision, J., Brown, W., Paul, L., Pillai, J., Lavin, T.

2004. Neural substrates of emotion as revealed by functional magnetic
resonance imagin@ognitive and Behavioral Neurology’: 9-17.

392



Leslie, A., and Keeble, S. 1987. Do six-month-old infants perceive causality?
Cognition25: 265-288.

Lewis, D. 1972. Psychophysical and theoretical identificatustralian Journal of
Philosophy50: 249-258.

Levine, J. 2001Purple Haze: The Puzzle of Consciousn@sdord University Press.

Levy, J. 1983. Language, cognition, and the right hemisphere: a response to
GazzanigaAmerican Psychology8: 538-541.

Levy, J., Nebes, R., and Sperry, R. 1971. Expressive language in the surgically
separated right hemisphef@ortex7: 49-58.

Levy, J., and Trevarthen, C. 1977. Perceptual, semantic, and phonetic aspects of
elementary language processes in split-brain patiBrag 100: 105-118.

Levy, J., Trevarthen, C., and Sperry, R. 1972. Perception of bilateral chimarisfig
following hemisipheric disconnectioBrain 96: 61-78.

Loar, B. 1982. Conceptual role and truth-conditidthstre Dame Journal of Formal
Logic23: 272-283.

Loar, B. 1981 Mind and meaningCambridge University Press.

Locke, J. (1690ANn Essay Concerning Human Un derstandiBgok 2, Chapter 27.
(Many editions now available.)

Lockwood, M. 1994. Issues of unity and objectivity. In C. Peacocke (Ed.),
Objectivity, Simulation, and the Unity of Consciousnpps89-95. Oxford
University Press.

Lockwood, M. 1989Mind, brain and the quantunBasil Blackwell Ltd.

Luck, S., Hillyard, S., Mangun, G., and Gazzaniga, M. 1989. Independent
hemispheric attentional systems mediate visual search in split-braintpatie
Nature342: 543-545.

Luck, S., Hillyard, S., Mangun, G., and Gazzaniga, M. 1994. Independent attentional
scanning in the separated hemispheres of split-brain patientsal of
Cognitive Neurosciendg 84-91.

Lycan, W. 1984Logical form in natural languageMIT Press.

393



MacKay, D. 1966. Cerebral organization and conscious control of action. In J. Eccles
(Ed.),Brain and Conscious Experienc&22-440. Springer Verlag.

Mangun, G., Hillyard, S., Luck, S., Handy, T., Plager, R., Clark, V., Loftus, W., and
Gazzaniga, M. 1994. Monitoring the visual world: hemispheric asymmetries and
subcortical processes in attentidournal of Cognitive Neuroscienée 267-275.

Marcel, A. 1994. What is relevant to the unity of consciousness? In C. Peacocke
(Ed.), Objectivity, Simulation and the Unity of Consciousnpps 79-88. Oxford
University Press.

Marcel, A. 1993. Slippage in the unity of consciousness, in G. Bock and J. Marsh
(Eds.),Experimental and Theoretical Studies of Consciousmgssl68-179John
Wiley & Sons.

Marks, C., 1980Commissurotomy, Consciousness, and Unity of MBraldford
Books.

Marr, D. 1982Vision.W. H. Freeman & Co., Ltd.

McCloskey, D. 1973. Position sense after surgical disconnexion of the cerebral
hemispheres in maBrain 96: 269-276.

McCulloch, W. 1949. Mechanisms for the spread of epileptic activation of the brain.
Electroencephalography and clinical neurophysioldgy9-24.

McDowell, J., 1994Mind and WorldHarvard University Press.

McGinn, C. 1982. The structure of content. In A. Woodfield (Ekhjught and
Object pp. 207-258. Oxford University Press.

McGurk, H.; and MacDonald, J. 1976. Hearing lips and seeing vidiedste 264:
746-748.

Merker, B. 2007. Consciousness without a cerebral cortex: A challenge for
neuroscience and medicirigehavioral and Brain Scienc8§: 63-164.

Metzinger, T., 2003Being No OneMIT Press.

Metzinger, T. 2000. The subjectivity of subjective experience: A representaiona
analysis of the first-person perspective. In T. Metzinger (Bekyyal Correlates
of Consciousnespp. 285-306. MIT Press.

Miller, M., Kingstone, A. 2005. Taking the high road on subcortical tranBfain
and Cognitions7: 162-164.

394



Milner, A. and Goodale, M. 1998 he Visual Brain in ActiorOxford University
Press.

Milner, B., Taylor, L., and Jones-Gotman, M. 1990. Lessons from cerebral
commissurotomy: Auditory attention, haptic memory, and visual images in
verbal-associative learning. In C. Trevarthen (Bdgin Circuits and Functions
of the Mind: Essays in Honor of Roger W. Spepry. 293-303. Cambridge
University Press.

Moscovitch, M., Chein, J., Talmi, D., and Melanie, C. 2007. Learning and memory.
In B. Baars and N. Gage (Ed€dgnition, Brain, and Consciousnegp, 255-
293. Academic Press.

Mosenthal, W. 1995A Textbook of Neuroanatomy: With Atlas and Dissection Guide.
Taylor & Francis.

Myers, J. 1955. Neural basis of bilateral perceptual integréimancel22: 877.

Myers, J., and R. W. Sperry. 1985. Interhemispheric communication after section of
the forebrain commissureSortex 21, 249-260.

Myers, R., and Sperry, R., 1985. Interhemispheric communication through the corpus
callosum. Mnemonic carry-over between the hemisphArekives of Neurology
and Psychiatry80: 298-303.

Myers, R., and Sperry, R., 1953. Interocular transfer of a visual form discrimination
habit in cats after section of the optic chiasma and corpus callosum [Abstract
The Anatomical Recortll5: 351-352.

Nagel, T., 1979Mortal QuestionsCambridge University Press.

Naikar, N. 1996. Perception of apparent motion of colored stimuli after
commissurotomyNeuropsychologi&4: 1041-1049.

Oakes, L. M. (1994). Development of infants' use of continuity cues in their

perception of causalitypevelopmental Psycholo@p: 869-870.

O’Brien, G., and Opie, J. 1994. The disunity of consciousresdralasian Journal
of Philosophyr6: 378-395.

Ogden, J. 1989. Visuospatial and other “right-hemispheric” functions after long

recovery periods in left-hemispherectomized subj@étsiropsychologi7: pp.
765-776.

395



Parfit, D., 2003a. Why our identity is not what matters. In R. Martin and J. Barresi
(Eds.),Personal Identitypp. 115-143. Blackwell Publishing Ltd.

Parfit, D., 2003b. The unimportance of identity. In R. Martin and J. Barresi (Eds.),
Personal Identitypp. 293-317. Blackwell Publishing Ltd.

Parfit, D. 1995. The unimportance of identity. In H. Harris (Hdgntity. Oxford
University Press.

Parfit, D. 1984Reasons and Persorf@xford University Press.
Parfit, D., 1971. Personal Identityhilosophical Review0: 3-27.

Parvisi, J., and A. R. Damasio. 2001. Consciousness and the brai@stamtion79:
135-159.

Peacocke, C. 1992 Study of ConceptMIT Press.
Peackocke, C. 198&houghtsBlackwell.

Perry, J., 1975. The importance of being identical. In Amelie Rorty (Eae),
Identities of Persongp. 67-90. University of California Press.

Pietroski, P. 1996. Experiencing the Facts: Critical notice of John McDowei
and World Canadian Journal of Philosopt6: 613-636.

Plourde, G., Sperry, R. 1984. Left hemisphere involvement in left spatial neglect fr
right-sided lesions: a commissurotomy stuglsain 107: 95-106.

PraamstraR., Boutsen, L., and Humphreys, G. 2005. Frontoparietal control of spatial
attention and motor intention in human EEG. Journal of Neurophysiology 94:
764-774.

Preilowski, B. 1990. “Intermanual transfer, interhemispheric interaction, and
handedness in man and monkeyBirain Circuits and Functions of the Mindd.
C. Trevarthen. Cambridge University Press, U.S.A., 129-139.

Prinz, J. 2007a. Mental pointing: phenomenal knowledge without phenomenal
conceptsJournal of Consciousness Studigslume 14, pp. 184-211(28).

Prinz, J. 2007b: Accessed, accessible, and inaccessible: where to draw the
phenomenal line. Commentary on Blo8ehavioral and Brain Science30, 521-
522.

396



Prinz, J. 2003. A neurofunctional theory of consciousness. In A. Brook and K. Akins
(Eds.)Philosophy and Neurosciendgambridge University Press.

Prinz, J. 2000: A neurofunctional theory of visual conscious@sssciousness and
Cognition 9, 243-259.

Puccetti, R. 1989. Two brains, two minds? Wigan’s theory of mental duEtigy.
British Journal for the Philosophy of Scientig: 137-144.

Puccetti, R. 1981. The case for mental duality: evidence from split-brain data and
other consideration®&ehavioral and Brain Sciencds 93-123.

Putnam, H. 1979Mind Language and Reality: Philosophical Pap¥dume 2.
Cambridge University Press.

Quartz, S. R., and T. J. Sejnowski. 200i2rs, Lovers, and Heroes: What the New
Brain Science Reveals about How We Become Who WE&per-Collins.

Quine, W. 1964Word and ObjectMIT Press.

Ramsey, W., Stich, S., Garon, J. 1990. Connectionism, eliminativism, and the future
of folk psychologyPhilosophical Perspectivels Action Theory and Philosophy
of Mind: 499-533.

Reuter-Lorenz PA, Fendrich R. 1990. Orienting attention across the verticdiamer
evidence from callosotomy patiend@urnal of Cognitive Neurosciene 232-8.

Reuter-Lorenz, P., Jha, A., Rosenquist, J. 1996. What is inhibited in inhibition of
return?Journal of Experimental Psychology Human Perception and Performance
22: 376-378.

Reuter-Lorenz, P., and Miller, A. 1998. The cognitive neuroscience of human
laterality: lessons from the bisected br&uurrent Directions in Psychological
Sciencer: 15-20.

Reuter-Lorenz, P., Nozawa G., Gazzaniga, M., Hughes, H. 1995. Fate of neglected
targets: a chronometric analysis of redundant target effects in the bisedted br
Journal of Experimental Psychology: Human Perception and Perforntce
211-230.

Revonsuo, A. 2000. Prospects for a scientific research program on consciousness. In
T. Metzinger (Ed.)Neural Correlates of Consciousnepp, 57-75. MIT Press.

397



Rey, G., 1997Contemporary Philosophy of Mind.J. Press Ltd.
Rey, G. 1994. Dennett’s unrealistic psycholdgiilosophical Topic22: 259-289.

Rey, G. 1983. The lack of a case for mental duality. Commentary on Puccetti, R.,
“The Case for Mental Duality: Evidence from Split-Brain Data and Other
Consideration.’Behavioral and Brain Sciencés 733-734.

Rey, G. 1976. “Survival” imThe Identities of Personed. A. Rorty. Berkeley:
University of California Press: 41-66.

Rey, G. 1975. Persons and personalities. Presen@allatiuium on Personal
Identity at the 72* Annual Meeting of the American Philosophical Association,
Eastern Division, December 1975.

Rigterink, R., 1980. Puccetti and brain bisection: an attempt at mental division.
Canadian Journal of Philosophy0: 429-452.

Robertson, L. 2003. Binding, Spatial Attention and Perceptual Awardvasse
ReviewdNeurosciencd: 93-102.

Roser, M., and Corballis, M. 2001. Interhemispheric neural summation in the split
brain with symmetrical and asymmetrical displdysuropsychologi@0: 1300-
1312.

Roser, M., Fugelsang, J., Dunbar, K., Corballis, P., and Gazzaniga, M. 2005.
Dissociating processes supporting causal perception and causal infartdrece i
brain.Neuropsycholog$9: 591-602.

Ross, E. 1997. Cortical representation of the emotions. In M. Trimble and J.

Cummings (Eds.Contemporary Behavioral Neurologyp. 107-216.
Butterworth-Heineman.

Savazzi, S., Fabri, M., Rubboli, G., Paggi, A., Tassinari, C., and Marzi, C. 2007.
Interhemispheric transfer following callosotomy in humans: Role of the superior
colliculus.Neuropsychologid5: 2417-2427.

Schacter, D. L. 1996earching for Memory: The Brain, the Mind, and the Past.
Basic Books.

Schacter, S., Singer, J. 1962. Cognitive, social, and physiological determinants of
emotional statePsychological Revie®9: 379-99.

Schiffer, F. 19980f Two MindsThe Free Press/Simon & Schuster.

398



Schiffer, F.; Zaidel, E.; Bogen, J.; Chasan-Taber, S. 1998. Different pegated|
status in the two hemispheres of two split-brain patiédsropsychiatry,
Neuropsychology, and Behavioral Neurolddy 151-156.

Schore, A. N. 1994Affect Regulation and the Origin of the Skliflsdale, N. J.:
Lawrence Erlbaum & Associates.

Searle, J. 1992 he Rediscovery of the MindSA: MIT.

Searle, J. 1990a. Collective intentionality and action. In E. Lepore and R. van Gulick
(eds.),Intentions in Communication€ambridge, MA: MIT Press.

Segal, G. 2000A Slim Book about Narrow ConteMIT Press.

Sergent, J. 1990. Furtive incursions into bicameral minds: integrative and
coordinating role of subcortical structur8sain 113: 537-568.

Sergent, J. 1986. Subcortical coordination of hemisphere activity in
commissurotomized patienBrain 109: 357-3609.

Sergent, J. 1983. Unified response to bilateral hemispheric stimulation by laraiplit-
patient.nature305: 800-802.

Seymour, S., Reuter-Lorenz, P., Gazzaniga, M. 1994. The disconnection syndrome:
basic findings reaffirmedrain 117: 105-115.

Shallice, T. 1997. Modularity and consciousness. In N. Block, O., Flanagan, and G.
Guzeldere (eds.J;he Nature of Consciousnes4IT Press: 255-276.

Shanahan, M., and Baars, B. 2005. Applying global workspace theory to the frame
problem.Cognition98: 157-176.

Sidtis, J., Volpe, B., Holtzman, J., Wilson, D., Gazzaniga, M. 1981. Cognitive
interaction after staged callosal section: evidence for transfemairgie
activation.Science212: 344-346.

Smith, A. 1969. Nondominant hemipherectorNgurologyl9: 442-445,

Smith, A. 1966. Speech and other functions after left (dominant) hemispherectomy.
Journal of Neurology, Neurosurgery, and Psychi@ey 467-471.

Smith, S.; Bulman-Fleming, M. 2004. An examination of the right-hemisphere
hypothesis of the lateralization of emoti@rain and Cognitiorb7: 210-213.

Smythies, J. 1994. Requiem for the Identity Thebrguiry 37: 311-329.

399



Sperry, R. 1990. Forebrain commissurotomy and conscious awareness. In C.
Trevarthen (Ed.)Brain Circuits and Functions of the Mindp. 371-386.
Cambridge University Press.

Sperry, R. 1986. Consciousness, personal identity, and the divided brain. In F.
Leporé, M. Ptito, and H. Jasper (Ed3Wwo Hemispheres—One Brain: Functions
of the Corpus Callosunpp. 3-20. Alan R. Liss, Inc.

Sperry, R. 1977. Reply to Professor Puccé&tie Journal of Medicine and
Philosophy2: 145-146.

Sperry, R. 1975 Mental phenomena as causal determinants in brain fuRohicess
Studiesh: 247-256.

Sperry, R. 1974. Lateral specialization in the surgically separated henaspiner.
O. Schmitt and F. G. Worden, edBhe Neurosciences: Third Study Prograop,
5-19. Cambridge: MIT Press.

Sperry, R. 1969a Toward a theory of miRdoceedings of the National Academy of
Science$3: 230-231 (Abstract).

Sperry, R. 1969b. A modified concept of consciousresgchological Reviewo:
532-536.

Sperry, R. 1968 Hemisphere deconnection and unity in conscious awareness.
American Psychologis3: 723-733.

Sperry, R. 1966. Brain bisection and mechanisms of consciousness. In J. Eccles (Ed.),
Brain and conscious experiengy.298-313. Springer-Verlag.

Sperry, R., Gazzaniga, M., and Bogen, J. 1969a. Interhemispheric relationships: The
neocortical commissures, syndromes of hemispheric disconnection. In P. Vinken
and G. Bruyn (Eds.}landbook of Clinical Neurology, Vol. Bjsorders of
Speech, Perception and Symbolic Behappr 145-153. Elvesier/North Holland
Biomendical Press.

Sperry, R., Stamm, J., and Miner, N. 1956. Relearning tests for interocularrtransfe
following division of optic chiasm and corpus callosum in casirnal of
Comparative Physiology and Psycholatf 529-533.

Sperry, R., Zaidel, E., Zaidel, D. 1979. Self recognition and social awareness in the
deconnected minor hemispheeuropsychologid 7: 153-166.

Squire, L., and Knowlton, B. 1995. Memory, hippocampus, and brain systems. In M.
Gazzaniga (Ed.)The Cognitive NeurosciencedIT Press.

400



Stark, R., Bleile, K., Brandt, J., Freeman, J., Vining, E. 1995. Speech-Language
Outcomes of Hemispherectomies in Children and Young Adgilgsn and
Languagebl: 406-421.

Stein, B., Price, D., and Gazzaniga, M. 1989. Pain perception in a man with total
corpus callosum transectidmain 38: 51-6.

Stephan, K., Marshall, J., Friston, K., Rowe, J., Ritzl, A. Zilles, K. and Fink, F. 2003.
Lateralized cognitive processes and lateralized task control in the human brai
Science301: 384-386.

Sterelny, K., and Griffiths, P. 1998ex and DeathJniversity of Chicago Press.

Strawson, G. 2003. The self. In R. Martin and J. Barresi (ERst3onal Identitypp.
335-377. Blackwell Publishing Ltd.

TenHouten, W., Hoppe, K., Bogen, J., and Walter, D. 1986. Alexithymia: an
experimental study of cerebral commissurotomy patients and normal control
subjectsAmerican Journal of Psychiatrd43: 312-316.

Thompson, E., and Varela, F. 2001. Radical embodiment: neural dynamics and
consciousnesd.rends in Cognitive Sciencés418-425.

Treisman, A. 2003. Consciousness and perceptual binding. In A. Cleeremans (Ed.),
The Unity of Consciousness: Binding, Integration, and Dissocighiop®5-113.
Oxford University Press.

Trevarthen, C. 1984. Biodynamic structures, cognitive correlates oferssts and
the development of motives in infants. In W. Prinz and A. Sanders (Eds.),
Cognition and Motor Processqsp. 327-350. Springer-Verlag.

Trevarthen, C. 1978. Modes of perceiving and modes of acting. In H. Pick, Jr. and E.
Saltzman (Eds.)Modes of Perceiving and Processing Informatigm 99-136.
Lawrence Erlbaum Associates.

Trevarthen, C. 1976. Psychological activities after forebrain commissurotoman.
In F. Michel and B. Schott (Edsles syndromes de disconnexion calleuse chez
I’lhomme.Hopital Neurologique, Lyon.

Trevarthen, C. 1974a. Analysis of cerebral activities that generate andteegul
consciousness is commissurotomy patients. In S. Dimond (Besisphere
function in the human brajmpp. 235-61. Elek Science.

Trevarthen, C. 1974b. Functional relations of disconnected hemispheres with the
brain stem, and with each other: Monkey and man. In M. Kinsbourne and W.

401



Smith (Eds.)Hemispheric disconnection and cerebral functipp. 187-207.
Charles C. Thomas.

Trevarthen, C. 1968. Two mechanisms of vision in prim&sgchologische
Forschung31: 299-337.

Trevarthen, C., and Sperry, R. 1973. Perceptual unity of the ambient visual field in
human commissurotomy patienBrain 96: 547-570.

Turk, D., Heatherton, T., Kelley, W., Funnell, M., Gazzaniga, M., and Macrae, C
2002. Mike or me? Self-recognition in a split-brain patidlature Neuroscience
5: 841-842.

Tye, M. 2003 Consciousness and PersoNdT Press.

Tye, M. 2000 Consciousness, Color, and ContavitT Press.

Tye, M. 1995Ten Problems of Consciousnel8HT Press.

Ulinski, P. The cerebral cortex of reptiles. 1990. In E. Jones and A. Peters (Eds.)

Cerebral Cortex Volume 8A: Comparative Structure and Evolution of Cortex Part
I: 139-216. Plenum Press.

Van Lancker, D. 1997. Rags to riches: our increasing appreciation of cognitive and
communicative abilities of the human right cerebral hemispBeeagn and
Languageb7: 1-11.

Varela, F., Thompson, E., and Rosch, E. 199 Embodied MindMIT Press.

Wegner, D. 2002The Illusion of Conscious WilMIT Press.

Weissman, D. and M. Banich. 2000. The cerebral hemispheres cooperate to perform
complex but not simple taskdeuropsychologg4: 41-59.

Weylman, S., Brownell, H., and Gardner, H. 1988. “It's what you mean, not what you
say”: Pragmatic language use in brain-damaged patients. In F. Plum (Ed.)
Language, Communication, and the BrdRaven.

Wiggins, D. 1976. In A. Rorty (Ed.},he Identities of Personpp. 139-174.
University of California Press.

402



Williams, B. 1957, .Personal identity and individuatiBnoceedings of the
Aristotelian Society7: 229-252. (Reprinted in B. Williams, 19 poblems
of the SelfCambridge University Press.)

Wilson, J. 1999Biological Individuality: The Identity and Persistence of Living
Entities.Cambridge University Press.

Wilson, R.Boundaries of the Mind: The Individual in the Fragile Sciences.
Cambridge University Press.

Wolford, G., Miller, M., and Gazzaniga, M. 2004. Split decisions. In M. Gazzaniga
(Ed.) The Cognitive Neurosciencgs. 1189-1199MIT Press.

Wolford, G., Miller, M., Gazzaniga, M. 2000. The Left Hemisphere’s Role in
Hypothesis FormulatiorThe Journal of Neuroscien@$: 1-4.

Zaidel, D. 1990. Long-term semantic memory in the two cerebral hemisphmets. |
Trevarthen (Ed.)Brain Circuits and Functions of the Mingdp. 129-139.
Cambridge University Press.

Zaidel, E. 2000. Hemispheric contributions to pragmaBecain and Cognitiord 3:
438-443.

Zaidel, E. 1998. Stereognosis in the chronic split brain: hemispheric diffeyences
ipsilateral control, and sensory integration across the midline.
Neuropsychologi@6: 1033-1047.

Zaidel, E. 1991. Language functions in the two hemispheres following complete
cerebral commissurotomy and hemispherectomy. In F. Boller and J. Grafman
(Eds.),Handbook of Neuropsycholagyol. 4., pp. 115-150. Elsevier.

Zaidel, E. 1983. A response to Gazzaniga: language in the right hemisphere,
convergent perspectivemerican Psychologisi8: 542-546.

Zaidel, E., Clarke, J., Suyenobu, B. 1990. Hemispheric independence: a paradigm
case for cognitive neuroscience. In A. Scheibel and A. Wechsler (Eds.),
Neurobiology of higher cognitive functiogpp. 297-355. Guilford Press.

Zaidel, E. and Siebert, K. 1997. Speech in the disconnected right hemisprere?
and Languag®0: 188-192.

Zaidel, D., and Sperry, R. 1977. Some long-term motor effects of cerebral
commissurotomy in mamMeuropsychologid5: 193-204.

403



Zaidel D, Sperry R. 1974. Memory impairment after commissurotomy in Bram
97: 263-272.

Zaidel, E., lacoboni, M. 2003. Sensorimotor integration in the split brain. In E. Zaidel
and M. lacoboni (Eds.) he Parallel Brainpp. 319-336. MIT Press.

Zaidel, E., Zaidel, D., and Bogen, J. 1999 The split brain.. In G. Adelman and B.
Smith (Eds.Encyclopedia of Neuroscien2ad Edition, pp. 1027-1032. Elsevier.

Zaidel, E., Zaidel, D., Sperry, R. 1981. Left and right intelligence: Case stoidie

Raven’s Progressive Matrices following brain bisection and hemi-deaiiotic
Cortex17: 167-186.

404



