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Counting subjects
Joseph Gottlieb a and Bob Fischer b

aDepartment of Philosophy, Texas Tech University, Lubbock, USA; bDepartment of 
Philosophy, Texas State University, San Marcos, USA

ABSTRACT
We normally assume that there’s just one conscious individual per animal. Some 
question this, suggesting that there may be nonhuman taxonomic groups 
whose normal, adult members house more than one conscious subject. Call 
this the multitudes view (‘MV)’. Our aim is methodological: we hope to 
understand how we might assess whether MV is true. To that end, we 
distinguish two strategies for counting conscious subjects: the duplication 
strategy and the mind-first strategy. We use human split-brain patients and 
octopuses to illustrate the prospects and limitations of each approach, as 
some have argued that both sets of individuals contain multitudes. We’ll 
contend that while the duplication strategy is applicable to split-brain 
patients, it isn’t apt for octopuses. The mind-first strategy fairs better here, 
but there’s a catch: it requires, in a way the duplication strategy does not, 
numerous contentious assumptions about the nature of mentality, the 
individuation of minds, and consciousness to simply get off the ground. 
These difficulties clarify just what it would take to establish MV.

ARTICLE HISTORY Received 11 March 2024; Accepted 15 June 2024

KEYWORDS Consciousness; split-brains; octopuses; phenomenal unity; animal minds; nonconscious 
mentality

1. The multitudes view

We normally assume that there’s just one conscious individual per organ
ism. When we point to a human, we point to precisely one conscious 
subject – one conscious individual – and likewise for pigs, platypuses, 
and poodles. However, some have raised questions about the universality 
of this principle, suggesting that there may be taxonomic groups whose 
normal, adult members house more than one conscious subject (equiva
lently, ‘subject of experience’). This is important, both theoretically and 
ethically. Theoretically, it would allow us to make some inferences 
about the evolution of different forms of consciousness, potentially 

© 2024 Informa UK Limited, trading as Taylor & Francis Group 

CONTACT  Joseph Gottlieb joseph.gottlieb@ttu.edu Department of Philosophy, Box 43092, 
Texas Tech University, Lubbock, TX 79409-3092, USA

INQUIRY 
https://doi.org/10.1080/0020174X.2024.2370016

http://crossmark.crossref.org/dialog/?doi=10.1080/0020174X.2024.2370016&domain=pdf&date_stamp=2024-07-02
http://orcid.org/0000-0001-9014-8487
http://orcid.org/0000-0001-9605-393X
mailto:joseph.gottlieb@ttu.edu
http://www.tandfonline.com


identifying selection pressures that give rise to unified and disunified sub
jects within organisms (Veit 2023). Ethically, it recalls Bentham’s dictum. 
One can agree that ‘each [should] count for one and none more than 
one’ (Mill 1861/1969, 257) – one can agree that what matters in moral 
deliberations is not whose interests we are considering, but the interests 
themselves – yet still wonder how to count in the more fundamental ‘enu
merating each one’ sense. Every being deserving of moral consideration 
may count for exactly the same (one and none more), but in some 
cases it may be wrong to count each whole animal for one. They may 
instead count for many, precisely because, containing more than one con
scious subject, they house more of what (fundamentally) counts.1

One way to motivate the idea that some contain multitudes begins 
with humans – so-called split-brain patients – who have had their 
corpus callosum severed. When different stimuli are presented to the 
left and right portions of their visual fields, these individuals can report 
what’s visible on the right side and draw what’s visible to the left side, 
but not vice versa. So, we might ask whether the experiences of the 
stimuli are disunified too – or, more radically, whether there are two sub
jects of experience housed in one skull.2 Birch, Schnell, and Clayton (2020, 
793) extend this line of thought to nonhumans: 

Birds … are natural split-brains. They have no structure akin to the corpus cal
losum connecting the two hemispheres of the dorsal pallium, which is homolo
gous to the cortex in mammals. Could every bird be a pair of conscious subjects, 
intimately cooperating with each other? A similar debate arises with respect to 
the cerebral ganglia and brachial plexus (a nerve ring around the top of the 
arms) of the octopus. These structures are connected, but they have some 
degree of functional autonomy from each other. Could an octopus have two, 
or even nine, conscious perspectives on the world?

1One possibility that we’ll encounter later is that an animal houses multiple minded subjects that lack 
consciousness. This is not the view of interest. But one might wonder why it isn’t, even with the 
ethical angle; after all, some doubt that consciousness has ethical salience (e.g. Carruthers 2005; 
Levy 2024). Perhaps having a mind is enough for welfare subjecthood and moral considerability. 
Although not a popular view (see, e.g. Kriegel [2019] for an overview), we think there is something 
to this idea. However, even among those who take this position, it’s often granted that consciousness 
nonetheless enhances the value of certain welfare states, making it the case that those with the 
capacity for conscious experience have more at stake in survival (e.g. Bradford 2023). Thus, it may 
not only be that some animals don’t count for one, but it may also be that the (multiple) ones they 
count for count for a lot!

2Schechter (2018; 2022) gives the most extensive and compelling defence of an affirmative answer to 
this question. Unsurprisingly though, there is still much controversy. Indeed, ‘single subject views’ dis
agree amongst themselves – over the hemisphere with which the (single) subject of experience is 
associated, what to say about the remaining hemisphere, and so on (e.g. Tye 2003; Bayne and Chal
mers 2003; Bayne 2010). The good news is that, for present purposes, Schechter does not need to be 
right that split-brain patients contain two subjects. Our contention is that even if human split-brain 
patients do not contain multitudes, getting to that answer will, along the way, have invariably 
taught us quite a bit from a strategic perspective when it comes to MV.
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Let the multitudes view (‘MV’) be the thesis that there are nonhuman taxo
nomic groups whose normal, adult members house more than one phe
nomenally conscious subjects at a time, as part of their default condition. 
This paper explores the prospects for building a case for MV.

MV requires some unpacking. By ‘house’ we mean whatever relation 
obtains between the whole animal – a member of the target taxonomic 
group in question – and conscious subjects, be it parthood, constitution, 
composition, or something else. So stated, MV is neutral on the nature of 
this relationship. By ‘default condition’ we mean something like in the 
wild. This is to rule out, for instance, possible cases where multiple sub
jects arise in experimental contexts only to disappear when outside 
those contexts.

By ‘phenomenally conscious subject’ we mean an entity that is non- 
derivatively phenomenally conscious. Phenomenally conscious subjects 
are such that there is something it is like to be them. Mental states, like 
smelling cigar smoke or hearing a piano, are like something for them. 
When a subject S is phenomenally conscious of cigar smoke – has a con
scious experience of cigar smoke – this is because S is in an olfactory 
mental state that represents the smoke and is itself phenomenally con
scious.3 All of that is standard fare. Let A be some animal and E1 and 
E2 be two distinct conscious experiences – an olfactory experience of 
cigar smoke and an auditory experience of piano music, say. MV’s distinc
tive claim is this: A derivatively has E1 and E2 in virtue of housing things 
(multiple subjects) that non-derivatively have E1 and E2 (Schechter 2018, 
81–82).4

While some highly speculative metaphysical considerations might 
favour MV (see, e.g. Crummett 2022; Gottlieb and Fischer 2024), we’re 
interested in MV’s empirical motivations. The split-brain condition in 

3Going forward, the ‘phenomenal’ qualifier will be dropped, save for emphasis.
4The idea that things can have properties derivatively is familiar from the literature on constitution- 

without-identity. Here is an example from Baker (2000, 46ff). Suppose we have Michelangelo’s 
David and ‘Hunk’, the hunk of marble that constitutes it. David and Hunk share properties. Both 
David and Hunk are over 6 feet tall. Yet David is over 6 feet tall only because it is constituted by some
thing (Hunk) that is over 6 feet tall. Hunk’s being over 6 feet tall holds independently of its coming to 
constitute David. In that way, Hunk has this property non-derivatively. The key point here is the direc
tion of explanation, not whether A and the multiple subjects it houses stand in the same relations as 
David and Hunk; if A has an experience of cigar smoke it will be in virtue of housing something that 
experiences cigar smoke.; Given that MV defines subjects as being non-derivatively conscious, how 
should we interpret attributions of consciousness to MV candidates? Let a n-attribution of conscious
ness to some animal x be an attribution of consciousness to x that is neutral on whether x qua whole 
animal is non-derivatively conscious or whether x is derivatively conscious in virtue of having as part, 
constituting, or otherwise housing some entity x’ that is non-derivatively conscious. When we make 
whole animal attributions (e.g. ‘split-brain patients are conscious’ or ‘octopuses are conscious’) 
without qualification, we are only making n-attributions of consciousness.
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humans has arguably generated the most interest in the possibility of a 
single human housing multiple conscious subjects. Yet even if humans 
(split-brain or otherwise) house just one conscious subject, this doesn’t 
preclude non-human animals from housing more than one (Bayne 
2008, 300). Indeed, the lack of integration and lateralisation exemplified 
in the split-brain condition is often the norm in other animals, including 
cetaceans (Roth and Dicke 2017, 142), birds (Vallortigara 2000), and 
lizards and fish (Godfrey-Smith 2020, 239). And because human con
sciousness is better studied and understood than non-human conscious
ness, the split-brain condition can help us better understand how to 
ascertain whether MV is true of various nonhumans.5

In this way, the central aim of this paper is comparative and methodo
logical. MV invites the counting question: how should we count conscious 
subjects? If MV is even possibly true, it can’t be that we count conscious 
subjects by counting (perhaps some subset of) whole animals. So, another 
approach is needed.

We consider two. The first – what we’ll call the duplication strategy – can 
be found (implicitly) in Schechter’s (2018) investigation of split-brains. In 
general, to establish that an animal houses multiple subjects of conscious 
experience, we can, with less artificiality than it may first appear, factorise 
our aims into two parts: establishing that there are multiple relevant con
scious experiences and establishing that these conscious experiences are 
had by numerically distinct subjects. As we’ll see, a primary benefit of the 
duplication strategy is that it completes the former task in a compara
tively brisk way, and it does so with minimal assumptions about the 
nature or function of consciousness. The downside, however, is that the 
duplication strategy is not apt for nonhuman MV candidates. In particular, 
it’s not apt for what is perhaps the most interesting MV candidate: the 
octopus.6

A second approach – what we’ll call the mind-first strategy – can be 
applied to the octopus but requires a stand both on the nature of mind
edness and the conditions under which a mental state is conscious as 
opposed to nonconscious. While there are glimpses of the mind-first 
approach in Carls-Diamante’s (2017, 2019, 2022) pioneering case that 
octopuses do contain multitudes, we’ll see that failing to fully separate 

5Pace Nagel (1971), we assume that there will always be some non-stipulative, objective answer as to 
how many conscious subjects an animal houses. There are facts of the matter.

6MV is not the only topic of note when it comes to the octopus; the octopus’s array of remarkable cog
nitive abilities has also attracted attention. See, e.g. Birch, Schnell, and Clayton (2020); Carls-Diamante 
(2017, 2019, 2022); Godfrey-Smith (2016, 2020, 2021). For a critical take on the supposed disunity of 
the octopus’s nervous system, see Mather (2021).
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the duplication and mind-first strategy, along with failing to appreciate 
the theoretical burdens of the latter, render her argument unpersuasive. 
While the duplication strategy cannot show that octopuses contain mul
titudes, and our current evidence says that the mind-first strategy doesn’t, 
the main methodological headline is that the mind-first strategy at least 
could.

2. The counting question

Both the duplication and the mind-first strategies consist of two core 
steps: a consciousness step and an individuation step. They differ in 
terms of what’s involved in each step, and critically, the order in which 
each step is taken. On neither strategy though do we need to be told 
what conscious subjects fundamentally are, and indeed we do not inter
pret them that way. For these strategies to be useful, they only need to 
provide reliable proxies for subjects such that we can count them. One 
can do so while remaining to at least some extent neutral on the 
deeper metaphysical question. After all, if MV were false, and we could 
count subjects by counting animals, this would not mean that subjects 
are animals. We begin with the duplication strategy (§ 2.1), before 
turning to the mind-first strategy (§ 2.2).

2.1. The duplication strategy

We’ve already identified the basic motivation for investigating whether 
the case for multiple subjects in human split-brain patients carries over 
to nonhumans: namely, there are interesting similarities between split- 
brain patients and certain nonhuman animals, and some theorists have 
taken these similarities as a central basis for exploring whether these non
humans house multitudes (e.g. Birch, Schnell, and Clayton 2020; Godfrey- 
Smith 2021).7 The duplication strategy permits what is perhaps the most 
powerful case for duality in split-brain patients. Thus, it is worthwhile to 
investigate the duplication strategy in particular, to see not just why it 
ultimately cannot be extended to nonhumans of interest, but also how 
its shortcomings point to a more promising way forward.

That case begins with the notion of phenomenal unity. Carmichael 
walks into the Blue Note. Carmichael’s senses are inundated with a 

7While we think that Carls-Diamante can be profitably understood as pursuing the mind-first strategy (§ 
2.2), this is not an entirely consistent assessment. See § 3.2 for more.
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range of stimuli. Carmichael smells cigar smoke; Carmichael has an olfac
tory experience. Carmichael hears a middle C on the trumpet; Carmichael 
has an auditory experience. But he also sees many things. Carmichael sees 
– and hears too – the man playing the piano. If Carmichael were to 
describe what it is like to be at the Blue Note, he could list these experi
ences one-by-one and describe what they are like. Yet this would yield a 
phenomenologically impoverished description. There is something that it 
is like for him to undergo these experiences together at a time that is over 
and above what it would be like for Carmichael to undergo any of these 
experiences on their own. If he were just to point out that there is some
thing it is like for him to smell the cigars, and hear the trumpet, and see 
the pianist, the description would remain phenomenologically impover
ished. The proper description is not conjunctive, but one that appeals 
to a unity in our mental lives. This unity need not itself be an object of 
experience – something like the cigar smoke, or the pianist – but it 
makes a phenomenological difference. Carmichael’s experiences are 
unified insofar as they are subsumed by a single conscious state. And 
this subsumption yields a distinct conjoint phenomenology.

Carmichael’s experiences are phenomenally unified (‘p-unified’). Let two 
conscious mental states E1 and E2 be p-unified at some time t if and only 
if there is something it is like to undergo E1 and E2 together at t. What it is 
like to undergo E1 and E2 together at t does not reduce to what it is like to 
undergo E1 at t and what it is like it is like to undergo E2 at t.8

Carmichael’s experiences are also access unified (‘a-unified’). This is an 
extension of access consciousness (‘a-consciousness’), where a mental 
state is a-conscious if its content is available for use in reasoning, report
ing, and rational guidance of action (Block 1995). Carmichael can jointly 
report on, and jointly employ in the rational control of reasoning and 
behaviour, not just visual information about the cigars (brownness and 
cylindricality), but information about the cigar smoke, and the sound of 
the piano. A bit more formally, we can say that two conscious mental 
states E1 and E2 are a-unified at some time t if and only if the conjunction 
of their contents is available for verbal report, reasoning, and the deliber
ate control of behaviour at t (Bayne and Chalmers 2003). If E1 has content 
<The piano is black> and E2 has content <The cigar is brown>, then E1 
and E2 are a-unified a t iff <<The piano is black> ∧ <The cigar is brown 
>> is available for report and control at t.

8This is p-unity ‘by subsumption’ (Bayne and Chalmers 2003). P-unity is symmetrical (if E1 is unified with 
E2, E2 is unified with E1) and reflexive (every experience is unified with itself).
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Now consider three theses: 

Subject Unity

E1 and E2 are subject unified (‘s-unified’) insofar as they are (non-derivatively) 
had by the same subject.

S-unity ⇔ P-unity

If E1 and E2 are (non-derivatively) had by a subject S at a time t iff E1 and E2 are 
p-unified at t.9

Ownership

All experiences are (non-derivatively) had by a subject.10

Suppose we have an animal MV candidate, A. Further suppose that A 
has at t – if only derivatively – conscious states E1 and E2. If E1 and 
E2 are not p-unified, then E1 and E2 are not non-derivatively had by 
the same subject. Since A, we’ll assume, is a unitary animal, at most 
one of E1 and E2 would be non-derivatively had by A. Given Own
ership, there must be some further subject, S, that is undergoing 
either E1 or E2, who is not identical with A, albeit perhaps a part 
of or otherwise housed by A. Another option is that A only deriva
tively has E1 and E2, and is composed or otherwise houses two sub
jects, S and S’, one who non-derivatively has E1 and another who 
non-derivatively has E2. Either way, given S-unity ⇔ P-unity, we 
can use the absence of p-unity to get multiple subjects. So, if 
we can assess whether we have failures of p-unity, we can count 
conscious subjects.

Two questions now emerge. First, notice that the application of both 
Ownership and S-unity ⇔ P-unity requires that we first establish the 
presence of consciousness; without conscious experiences, there will be 
nothing to pin a subject to, and without conscious experiences, there is 
nothing for p-unity to be a relation between. So, to establish the presence 
of consciousness we need a fourth principle: 

The duplication principle

If X is sufficient for conscious experience, and Y is an intrinsic duplicate of X, 
then Y is sufficient for conscious experience.

9See, e.g. Bayne and Chalmers (2003, 27), Dainton (2008), and Bayne (2010, 16).
10Ownership is meant to be obviously true. It’s compatible with just about any view on the metaphysics 

of subjects or selves, even Humean bundle theories (e.g. O’Conaill 2024).
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What can you do with the duplication principle? In the context of hemi
spherectomy patients – i.e. those who have had an entire cerebral hemi
sphere either removed or functionally incapacitated – the answer is, 
‘Quite a lot’.

Following Schechter (2018), we can say that, in addition to the right 
(RH) and left (LH) hemispheres of the brain, we have the right hemispheric 
system (‘R’) and the left hemispheric system (‘L’). The hemispheric systems 
are not hemispheres; R is not just the right hemisphere (‘RH’), and L is not 
just the left hemisphere (‘LH’). Rather, Schechter (2018, 82) defines R as 
the whole animal without LH, while L is the whole animal without RH. 
As she puts it, ‘R and L are physically distinct but not physically discrete 
proper parts of A’ (Schechter 2018).

But now notice: R and L are intrinsically equivalent to hemispherect
omy patients (Schechter 2018, 82). This is a powerful observation. In 
the present scenario, X is someone who has recently undergone a left 
or right hemispherectomy, and Y is R (or L). We know that hemispherect
omy patients, be it derivatively or not, enjoy conscious experiences. So, by 
the duplication principle, R (or L) is sufficient for conscious experience.11

The expression ‘is sufficient for conscious experience’ is awkward but 
necessary. The duplication principle cannot on its own be used to estab
lish that R and L are distinct conscious subjects. Here is Schechter (2018, 
83): 

None of this shows that R and L actually are distinct [subjects], however. It may 
be that when both hemispheres are present and functioning, they inevitably 
interact sufficiently intimately so as to be brain structures of a single 
[subject]. The “how many minds?” question can only be answered by examining 
the actual nature of interhemispheric psychic interaction after split-brain 
surgery.

But the duplication principle is limited in another way: it can’t even be 
used to establish that something is a subject. Suppose you are a soul the
orist who thinks that all adult humans have a soul intrinsically. Then you 
could let X in the duplication principle be an adult human and agree that 
both X and Y are sufficient for conscious experience. This is not, however, 

11While the externalist about consciousness (e.g. Dretske 1995; Tye 2009) might have qualms about the 
duplication principle, this worry can be dodged. For in the cases that matter, the relevant external con
ditions – like having an evolutionary history in which one’s perceptual systems have the function of 
tracking things in the environment – aren’t going to differ in any relevant way when comparing hemi
spherectomy patients with R or L. Another issue, one that’s more of a quibble, is that we could have 
framed the duplication principle in terms of capacities for conscious experience. While this framing has 
its benefits, we set it aside here.
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because X and Y are subjects of experience. Souls are, which are bought 
along whenever there is an adult human.

What the duplication principle does plausibly allow us to infer is that R 
and L are distinct ‘loci’ of consciousness – a neutral term for when some
thing is the physical source of an experience – but we cannot yet conclude 
that that something is a unique subject of that experience. Thus, the con
sciousness step of the duplication strategy is simply the application of 
the duplication principle.

Second, S-unity ⇔ P-unity invites us to employ the absence of p- 
unity to infer multiple subjects. How though do we know whether two 
experiences are p-unified? This requires a fifth, and final, principle: 

P-unity ⇔ A-unity

E1 and E2 are synchronically p-unified at t iff E1 and E2 are synchronically a- 
unified at t.

This principle tells us that if two experiences are not synchronically a- 
unified at t, then they are not p-unified; but if they are synchronically a- 
unified, then they are p-unified. Putting this together with S-unity ⇔ 
P-unity, we now have the individuation step.

For sake of completeness, here is how this can be put to work in the 
case of split brains. Let P be a particular split-brain patient. In P, there is 
the RH-set of experiences and the LH-set. The ‘RH-set’ (or ‘LH-set’) is the 
set of experiences whose members are the result of a suitably lateralised 
stimulus, such that information about that stimulus is passed only to a 
single hemisphere (the RH or LH). The justification that there is an RH- 
set and LH-set is the duplication principle.12 P contains two hemispheric 
systems, R and L, both of which are intrinsic duplicates of something we 

12Schechter doesn’t hang her hat on just the hemispherectomy data and the duplication principle 
(Although she is not the only one to appeal to hemispherectomy data; see, e.g. Roelofs 2019, 204). 
She also appeals to independent empirical considerations concerning RH-based activities and 
whether they exhibit various behavioural markers of consciousness. (This is in defence of what Schech
ter calls the bihemispheric consciousness claim, which says that ‘both hemispheres are the source or site 
of elements of experience’ [2018, 27–28; 31–32]. Note that the duplication principle is also being used 
to establish the bihemispheric consciousness claim here; the source of experience in a hemispherect
omy would presumably still be their remaining hemisphere.) Though not without merit, we do not 
recommend this approach if it is taken up in lieu of the duplication principle. For instance, Schechter 
mentions how a ‘number of RH-controlled behaviours are of types taken to be decisive evidence of 
conscious experience in other contexts’ (2018, 32). Outside of verbal reports – which is inapplicable 
when we consider nonhumans – it’s not clear that there are any behavioural markers which are 
taken to be decisive evidence of conscious experience (see also §2.2). And although we will 
examine the so-called theory-light approach to consciousness later (§ 3.2), we doubt that the search 
for truly theory-invariant behavioural markers – behaviours which otherwise different theories of con
sciousness by-and-large agree can be proxies for consciousness – will be fruitful. This stands in contrast 
with the duplication principle, which is not to the same extent beholden to substantive theoretical 
assumptions (see fn. 11).
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know is sufficient for consciousness (a hemispherectomy patient), which 
have RH and LH as proper parts, respectively.13 Notice though there are 
no commitments yet about the identity of the subject of these experi
ences, only that they will have a subject (given Ownership).

Next: the individuation step. Roughly, Schechter’s (2018, 24ff) argu
ment goes like this. For any two experiences E1 and E2, E1 and E2 are 
part of the same ‘experiential perspective’ (EP’s) if and only if E1 and E2 
are synchronically p-unified. Yet E1 and E2 will be synchronically p- 
unified if and only if they are synchronically a-unified. This is P-unity 
⇔ A-unity. And it turns out that members of the RH-set are synchroni
cally a-unified with each other, and the members of the LH-set are syn
chronically a-unified with each other; as such, they are synchronically p- 
unified. The p-unified LH-set, and the p-unified RH-set comprise EP’s. 
So, it follows that P’s RH realises experiential perspective EP1 and P’s LR 
realises experiential perspective EP2.

Schechter takes these observations to establish an intrahemispheric 
unity claim: that there are at most two perspectives, i.e. EP1 and EP2. 
However, the members of the RH-set are not synchronically a-unified, 
and so not synchronically p-unified, with the members of the LH-set. 
Thus, Schechter concludes, EP1 ≠ EP2. As such we also have interhemi
spheric disunity; there are exactly two perspectives (Schechter 2018, 29). 
Since, by Ownership, each EP is the perspective of some subject of 
experience, and each subject of experience non-derivatively has exactly 
one EP – no single subject can (non-derivatively) have two EP’s in the 
very same sense in which each of us has one (Schechter 2018, 49) – it 
follows that P houses two subjects of experience, one associated with 
RH (R), and one associated with LH (L).

Never mind whether this is the correct interpretation of split-brains; 
never mind whether S-unity ⇔ P-unity; and never mind whether P- 
unity ⇔ A-unity.14 What matters now is that we have a reasonable 

13There is technically a leap here, since of course R and L have other proper parts – toes, kidneys, etc. – 
and we wouldn’t thereby speak of toe-set of experiences or kidney-set of experiences. (Thanks to Eli
zabeth Schechter for this point.) But this shouldn’t matter to what follows. If one likes, we can think of 
the ‘RH-set’ as referring to the R-set, and the ‘LH-Set’ as referring to the L-set, since, strictly speaking, 
the duplication principle tells us that R and L are sufficient for conscious experience.

14Both P-unity ⇔ A-unity and the weaker P-unity ⇒ A-unity are contentious, as they rely on contro
versial assumptions about the relationship between phenomenal consciousness (relevant to ‘experien
tial perspectives’) and access consciousness (Block 2007). Schechter (2018, 45) is clear, however, that 
split-brain patients are both p-unified intrahemispherically and p-disunified interhemispherically, and 
that our main line of evidence of this intrahemispherical a-unity and interhemispherical a-disunity, 
respectively. For an interpretation of split-brains where there is p-unity across the LH and RH but 
no a-unity, see Bayne and Chalmers (2003).
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approach to MV, and the counting question it engenders. In sum, the 
strategy goes like this: 

The Duplication Strategy:

1. Step One (the consciousness step): Employ the duplication principle to 
establish multiple loci of consciousness.

2. Step Two (the individuation step): Posit P-unity as an individuation relation
ship, letting p-unified EPs be proxies for subjects.

3. Step Three: Employing P-unity ⇔ A-unity, argue that p-unity fails to hold 
because a-unity fails to hold.

The question now is whether we can use the duplication strategy for a MV 
candidate like the octopus.

The answer is no. The impediment here is not that the octopus isn’t 
conscious; it likely is (e.g. Mather 2008). Rather, the impediment is that 
we cannot get past Step One; the duplication principle is inapt. The 
idea is that the octopus houses up to nine subjects: one for the central 
brain, and one for each arm. But there are no intrinsic duplicates here. 
The arms are not an intrinsic duplicate of anything of which, we know, 
is sufficient for consciousness.

Of course, this doesn’t show that the octopus fails to substantiate MV. It 
just shows that a different strategy is needed. We outline this new strat
egy next.

2.2. The mind-first strategy

The duplication strategy had a consciousness step, and an individuation 
step – in that order. The mind-first strategy shares these steps, but in the 
opposite order. This means that we can identify proxies for subjects, 
and count them, prior to knowing whether these subjects harbour con
scious states.

Two points of clarification on this. First, the mind-first strategy counts 
subjects by counting minds. Some of these subjects may have conscious 
experiences like you and I, or perhaps a more limited range of experi
ences, but many may very well lack the capacity for conscious experience 
altogether. That’s not to say, though, that conscious subjects – the entities 
of interest on MV – and what we might call merely minded subjects belong 
in fundamentally different ontological categories. The difference, per the 
mind-first strategy, is just a matter of what these things are subjects of. 
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Conscious states are mental states that have the property of being con
scious (whatever that property ultimately is; the property of being in a 
global workspace, being HOT-targeted, etc.). Conscious subjects are sub
jects of conscious states; merely minded subjects are subjects of mental 
states that simply lack the property of being conscious.

Second, and relatedly, the mind-first strategy in this way presumes that 
there is nonconscious mentality. This is why it’s hardly dispositive to point 
to the octopus arm’s behaviour as evidence of MV. For even if this behav
iour requires a mental explanation – which is itself not obvious – it doesn’t 
follow that this explanation must be cashed out in terms of conscious 
mentality. We know – for quite general reasons – that mental states of 
arguably all kinds can be nonconscious.15 Often what looks like con
sciously driven processes frequently aren’t. That a conscious state and a 
behavioural pattern are correlated doesn’t imply that this conscious 
state causes that behaviour. And even if a conscious state does cause 
some behaviour, that doesn’t imply that it causes it in virtue of being con
scious (Michel 2023), which means that behaviour could be realised by 
the unconscious counterpart of that conscious state.

Moreover, we routinely underestimate the presence of unconscious 
perception (Michel, Ibid.). Unconscious perception is powerful, facilitat
ing abilities and actions that one might have otherwise thought would 
be possible only under conscious perception. For example, in an 
especially well-known study by Marshall and Halligan (1988), a patient 
P.S. suffering from unilateral neglect, consistently chose a non- 
burning house over a burning house as the house she would prefer to 
live in, despite the engulfed portion of the burning house being 
placed within her scotoma and only unconsciously perceived. Despite 
lacking conscious experience of the house, information about the 
house seems to inform P.S.’s decision-making. Indeed, Berger, Nanay, 
and Quilty-Dunn (2018) argue that nonconscious perceptual states – 
like those P.S. has of the engulfed portion of the house – play rational 
and justificatory roles.

From all of this it seems reasonable to infer that we can have minded 
entities – subjects who perceive and sense and think about the world – 
whose mental states are not just frequently nonconscious, but that 
can’t be in conscious states at all. These entities might themselves be con
scious in some other sense – they might be ‘creature conscious’ insofar as 

15For general discussion, see Berger (2014). For evidence from blindsight, unilateral neglect, and masked 
priming, see Weiskrantz (1997) and Kouider and Dehaene (2007). This is not to say that nonconscious 
perception is uninformedly accepted. See Phillips (2018) for a different view.
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they are awake and responsive to stimuli (Rosenthal 2005) – but they 
would not have phenomenally conscious experiences of the world or 
themselves.

Such are our prefatory points. Schematically, the mind-first strategy 
looks like this: 

The Mind-First Strategy:

1. Step One (the individuation step): Establish that certain processes are mental 
in nature and posit an individuation relationship R where, for any two mental 
states M1 and M2, M1 and M2 belong to the same mind iff R(M1, M2).16

2. Step Two: Ascertain whether R(M1, M2), and count the resultant number of 
minds, treating mind as proxies for subjects.

3. Step Three: (the consciousness step): Employing some criterion for con
sciousness, ascertain whether the mental states of these subjects are, or can 
be, conscious.

Notice that a proponent of the mind-first strategy has her work cut out for 
her in several ways that the proponent of the duplication strategy does 
not. First, she needs a theory of mindedness: she needs to tell us when 
something is mental, and when something possesses a mind. Second: 
she needs to tell us the difference between conscious and nonconscious 
states. The duplication strategy requires neither of these things. This is 
because of the duplication principle. It gets us consciousness without 
appealing to a theory of the difference between nonconscious and con
scious mental states (e.g. global workspace theory, higher-order theories), 
or any view about consciousness’s function. And if something has con
scious states, it ipso facto has mental states. While the mind-first strategy 
may be applicable to various MV candidates of interest, any iteration of it 
will require numerous substantive assumptions to even get off the 
ground.

Before we press on to see how the mind-first strategy might work for 
the octopus, it will be helpful to have at least some working hypotheses 
for Step One.

So: what is the lower bound for mentality? In terms of sophistication, 
we might imagine that de se thought occupies one end of the spec
trum, and some basic form of non-conceptual perception occupies 
the other. When it comes to MV, we certainly want something on 

16Beyond giving different accounts of the R relation, different iterations of the mind-first approach might 
adjust Step One in other ways. For instance, one could try to get by with only a conditional: If M1 and 
M2 belong to the same mind, then R(M1, M2).
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the latter end, since there is no demand that MV candidates house mul
tiple cognitively complex subjects. Just so, Carls-Diamante (2019, 465) 
suggests that the minimal bound for a cognitive system is one has cau
sally related ‘constituent elements that enable it to carry out sensori
motor coordination operations’. The term ‘cognitive system’ has a bit 
of a sub-personal ring to it, which wouldn’t help; when we talk 
about mental states – conscious or not – we are not talking about 
(say) edge detection in the early visual system.17 This issue is serious, 
but not one that can be broached in any detail. Our main point is 
methodological: it is incumbent on the proponent of the mind-first 
strategy to take a stand here.18

Suppose we simply grant Carls-Diamante that sensory-motor coordi
nation is the lower bound of mentality. There is still the other part of 
Step One: how do we individuate minds? Since the mind-first approach 
distinguishes minds from conscious minds, and only counts the latter 
by first counting the former, it cannot employ relations of p-unity to 
answer this question. P-unity obtains between conscious states. Thus, 
counting minds in abstraction from whether minds have conscious 
states precludes counting via p-unity.

An alternative is to count minds by counting independent cognitive 
systems. Not all cognitive systems are independent – many are mere sub
systems. The difference resides in their functional autonomy and anatom
ical boundaries (Carls-Diamante 2019, 466). Independent systems are 
sufficient for producing a distinctive kind of cognitive output; subsystems 
may contribute to this effort but are not sufficient on their own. And at 
least in biological organisms, subsystems are also typically anatomically 
inseparable from the systems of which they are a part. Take the human 
visual cortex. It has a well-defined functional role (processing visual infor
mation) and is also well-defined anatomically. However, it’s lacking in 
autonomy: if the visual cortex were somehow excised, it would no 
longer function to process visual information. The visual cortex is a bit 
like the circulatory system. It’s not ‘detachable’ as a self-contained 
‘module’ that can still serve its function.19 For this reason, the visual 
cortex is better viewed as a subsystem of the human neurocognitive 
system.

17Many thanks to Elizabeth Schechter for this point.
18To put the point a bit more stridently: what the mind-first strategist is taking a stand on is the mark of 

the mental. This is a massively complicated matter. For just one view on this issue, according to which 
the mark of the mental is intentionality, see Crane (2008).

19We owe the ‘detachable modules’ language to Sidney Carls-Diamante.
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Another, arguably better option, is to appeal to the distinction 
between direct and indirect mental state interaction. On this option, 
R is a kind of causal relationship. As Schechter (2018, 95) puts it, we 
can individuate minds with an analysis ‘of intramind interactions (inter
actions between the mental states of a common mind) and of inter
mind interactions (interactions between the mental states of different 
minds)’. It’s familiar that perceptual states can cause belief states. If 
you see a brown dog, you will come to believe that there is a brown 
dog before you. But beliefs can cause perceptual states too. We 
might think that beliefs can directly cause perceptual states, as in cog
nitive penetration. Other cases are indirect, and rather mundane: if you 
believe there is beer in the fridge (and want some), this will cause you 
walk over to the fridge and perceive its contents. Here the belief-per
ception interface is mediated by various intervening actions and 
further sensory states. The idea is that intermind interaction is always 
exclusively indirect (Schechter 2018, 95). This is an architectural storey 
about how to individuate minds.20

Again, the aim here isn’t to settle these questions, but to see how 
the mind-first strategy might be filled in, and how it might approach 
MV. It’s enough that the answers to the questions aren’t unreasonable. 
With them in place, the mind-first approach can be put to work in 
perhaps the most interesting of nonhuman test cases for MV: the 
octopus. We’ll begin (§3.1) by rehashing the evidence adduced by 
Carls-Diamante that octopuses house multiple minds. We’ll then 
(§3.2) take up her claim that octopuses may house multiple conscious 
minds. A quick note: we will frequently put matters in terms of 
whether the octopus ‘arms comprise independent minds’ or whether 
the ‘arms have experiences’ or whether there are ‘arm-based experi
ences’. Remember: this isn’t necessarily to say that the arms are sub
jects of experience; it’s to say that we can track, and so count, 
subjects by counting the arms. If one likes, one can substitute ‘periph
eral nerve bundles’ or ‘axial nerve cords’ for ‘arms’.

20When it comes to split brains, Schechter claims that direct mental state interaction is largely confined 
to intrahemispheric interaction, while interhemispheric mental state interaction is mostly indirect. One 
point of difference here is that Schechter pairs this observation with the duplication principle; so, the 
direct and indirect casual relations are between mental states that are presumed to be conscious. 
That’s not so here. But there is no reason why such causal interaction must be between conscious 
mental states. As discussed earlier, if it’s plausible than nonconsciously perceiving a flaming house 
can justify nonconscious beliefs about the house, then it’s plausible that these states stand in a 
causal relationship.
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3. A test case for MV: the octopus

3.1. Multiple minds

The octopus arm contains most of the neurons of the octopus’s nervous 
system (350 million of 500 million) of which it is a constituent, subserving 
specific functional roles. In particular, the octopus arm has sensory-motor 
responsibilities. Equipped with an immense number of sensory receptors 
tracking tactile, chemical, and motor information, octopus arms are 
capable of impressive sensorimotor operations, almost all of which are 
offloaded from the central brain – a brain that appears to be incapable 
of supporting somatotopic representation, or a point-for-point mapping 
of the body (Zullo et al. 2009). While the brain issues global motor com
mands, these must be ‘supplemented or filtered’ by arm-based sensori
motor information if the octopus is to set spatial parameters (Zullo 
et al. 2009).

Much of this is due to the octopus’ lack of a rigid skeleton: without 
joints, there are no somatic landmarks from which spatial information 
about the body can be mapped (Sumbre et al. 2005). Coupled with the 
flexibility of the octopus’s body, this makes motor control challenging. 
To solve this, Carls-Diamante points out that the octopus employs stereo
typic motor programmes: motor patterns that store the spatial details of 
commonly occurring natural movements (Sumbre et al. 2001), ‘specify 
[ing] the set of spatial coordinates the arm must occupy in order to 
perform a certain action’. Stereotypic motor programmes like fetching – 
a goal-based movement whose success depends on precisely where in 
the arm the elbow-like medial bend is former – are stored within the 
arm nervous system and not in the central brain (Carls-Diamante 2019, 
473–474).

The peripheral nervous system of the arm is a cognitive (and so mental) 
system. That sensorimotor operations are carried out by the arms is no 
reason to deny their status as cognitive. Here Carls-Diamante (2019, 
476) reminds us of Clark and Chalmers (1998, 8) parity principle, which 
says that if ‘a part of the world functions as a process which, were it 
done in the head, we would have no hesitation in recognizing as part 
of the cognitive process, then that part of the world is … part of the cog
nitive process’. If processes outside the body can count as cognitive, pro
cesses outside the central brain can too.

Let’s just grant, then, the arm-based states are properly mental (surely, 
if they are cognitive, they are mental). Let M1 be a central brain-based 
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mental state and let M2 be an arm-based mental state. The next part of 
Step One from the mind-first strategy asks this: where R is an individua
tion relation, is it the case that R(M1, M2)? While this is a bit challenging 
to pin down in a precise way, we saw that for Carls-Diamante, R is some
thing like this: is realised by the same independent system. And since, 
according to Carls-Diamante, it’s not the case that R(M1, M2), it follows 
that M1 and M2 belong to different minds, i.e. different subjects.21

Some circularity looms here, though hopefully it is sufficiently moderated 
by remembering that ‘independent system’ is analysed in terms of func
tional autonomy.

Why does Carls-Diamante think that ¬[R(M1, M2)]? Two reasons. First, 
beyond the initiating coarse-grained motor command from the central 
brain, the octopus arm is fully responsible for its fine-grained sensorimo
tor coordination operations. The octopus arm is, to this extent, auton
omous. Second, the octopus arms retain their sensorimotor capacities 
even when amputated or the arm’s connections to the central brain are 
severed.

The amputation-based results are admittedly remarkable (Gutfreund 
et al. 2006; Rowell 1963; Sumbre et al. 2001). Yet notice that Carls-Dia
mante’s individuation criterion essentially seems to imply this: an intact 
octopus houses nine minds (and so nine subjects) because if its arms 
were severed, they would continue to carry out their sensory-motor func
tions. This seems analogous to: an intact human houses two minds (and 
so two subjects) because if its corpus collosum were severed, there would 
be two p-unified EPs. Granted, some have claimed that non-split-brain 
humans house two conscious subjects just like split-brain humans. But 
there is certainly something curious about inferring what the default 
case is like (octopuses ‘in the wild’) from how their parts operate in 
such non-default cases. What we really want – and what seems to be 
lacking from Carls-Diamante’s individuation criterion – is reason to 
think that the arms comprise independent minds when the octopus is 
intact.22

21There is a suppressed premise here, which is an analogue of Ownership. Call it Ownership*: all mental 
states are (non-derivatively) had by a subject. Ownership* is technically needed as establishing that 
M1 and M2 belong to different minds requires establishing that M1 and M2 belong to (are had by) 
minds. We have only stipulated that (e.g.) M2 is an ‘arm-based’ mental state.

22Carls-Diamante (2019, 478, emphasis in original) hints at this concern, but then seems to concede the 
point, saying that ‘[i]t is reasonable to suppose that there are multiple systems present within the 
octopus but that they are subsumed under the central, brain-based system when the animal is 
intact’. One might wonder here whether subsumption under the central brain just means there is 
not enough autonomy (when intact) to justify counting the arm-based system as a distinct mind(s). 
We take it that this is part of what Schechter (2022) is getting at: counting minds is not just about 
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Another option is to appeal to Schechter’s individuation criterion and 
ask whether the behavioural independence evidences a lack of direct 
causal interdependence between the states of the peripheral nervous 
system and the states of the central brain. On the one hand, this criterion 
has the benefit of not relying on amputation. But on the other, when the 
octopus is intact, there does seem to be brain-to-arm direct interaction. 
Gutnick et al. (2011), for example, have shown that an octopus can use 
visual information (available just to the central brain) to guide a single 
arm’s movements through a maze. Although we can’t, at this stage, 
assume that the states of the arm are conscious – and so can’t assume 
that this is evidence of a-unity between the experiences of the central 
brain and those of the arms – it does suggest that peripheral arm location 
information and visual information (whether conscious or not) can be a- 
unified and thus be employed in controlling goal-directed movements.

Of course, while MV was framed in terms of default conditions – such 
that, at any given time, one can point in the direction of an (intact, living) 
octopus and point (in the present parlance) to nine independent cogni
tive systems and, therefore, nine minded subjects – one might instead 
think, that, in amputation cases, the octopus fractures into nine minded 
subjects. This would look a bit like fission, as when a pre-fission amoeba 
ceases to exist upon splitting, with two new amoebas come into exist
ence. Maybe one minded subject (the intact octopus) ceases to exist 
and, upon amputation, the nine new minded subjects come into exist
ence. Which model best fits the facts is hard to say, but if fission is the 
right way to view things, it would be a claim different from MV.23

3.2. Multiple conscious minds

For sake of argument though, let’s grant the arms comprise independent 
cognitive systems – and so independent minds, and so independent sub
jects – under default conditions. We can now ask whether the arm-based 
independent cognitive systems (minds, subjects) are (independently) 
conscious. On a mind-first approach, this is a separate and complicated 
step. How might it be carried out?

finding systems that are sufficiently complex in each other’s absence (as during amputation), but also 
sufficiently autonomous in each other’s presence.

23Godfrey-Smith (2020, 179–181) also suggests a functional autonomy-based approach with his fast 
switching model. Somewhat reminiscent of ‘contextualist’ models (e.g. Tye 2003), the rough idea is 
that there is a single subject when the brain exerts central control, but two otherwise, with the 
arm-network comprising one together. Ultimately though, Godfrey-Smith (2019, 4) says that the 
octopus is unlikely to contain multitudes, be it nine or two.
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Consider what we’ll call the structural argument. It’s tempting to think 
that structural facts about an animal’s nervous system at least partially 
fixes the structure of that animal’s consciousness.24 Thus, given that the 
octopus has a distributed nervous system, this structural fact should 
show up experientially. Carls-Diamante (2017, 1278) expands on this idea: 

The great degree of functional self-sufficiency of the octopus arm, and the 
sparse connections between the central and peripheral components of the 
nervous system indicate that sensorimotor information from the arms under
goes extensive local processing before being sent to the brain. Presupposing 
neuralization [i.e. that consciousness is neurally grounded], this motivates the 
notion that octopus arms may support local phenomenally conscious fields 
that are independent of the main field whose substrates are found in the 
brain. That is to say, there is reason to believe that the octopus arm contains 
neural mechanisms that are necessary—and perhaps sufficient—for generating 
and supporting a persisting capacity for subjective experience. If so, then the 
sensorimotor responses of an amputated octopus arm to stimulation would 
be accompanied by corresponding subjective experience, so that there 
would be something it is like to be an octopus arm.

The structural argument can be summarised like this: 

O1. The octopus’s nervous system is highly distributed and decentralised 
across its central brain-based and peripheral arm-based components.

O2. The octopus’s arms process sensorimotor information in a way that is 
sufficiently autonomous from the central brain.

O3. If O1 and O2, then the neural machinery in the octopus’s arms 
support conscious states that are independent from the ones sup
ported by the central brain.

O4. Thus, the neural machinery in the octopus’s arms support conscious 
states that are independent from the ones supported by the central 
brain.

As it stands, it’s unclear how O4 gets us MV. There is a sense in which 
V4, in the human fusiform gyrus, ‘support[s] conscious states that are 
independent from the ones supported by the’ olfactory bulb. The 
former is critical for the formation of visual representations whereas the 
olfactory bulb is critical for the formation of olfactory representations. 
Yet we wouldn’t conclude from this that V4 and the olfactory bulb 
track distinct subjects of experience. What matters is not that different 
pieces of neural machinery ‘support’ different kinds of conscious states. 

24Carls-Diamante (2017, 1271) calls this the isomorphism thesis.
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What matters is that the arms and the central brain each count as inde
pendent cognitive systems in their own right, each of which serves as a 
sufficient local neural basis for conscious experience. Read that way, 
and allowing that independent cognitive systems can serve as proxies 
for subjects, O4 would indeed get us MV.

What sort of MV? One option is a two-subjects model. On this view, 
there are only two subjects, one for the central brain, and one for the 
arms as a whole. The motivation for this is the interbrachial commissure, 
which is a neural structure that might serve as an integration mechanism 
across the eight arms (Carls-Diamante 2017, 1284).

However, the interbrachial commissure doesn’t immediately get us 
two subjects. For consider: while Carls-Diamante (2017, 1270) seems to 
endorse the left-to-right direction of S-unity ⇔ P-unity, i.e., S-unity ⇒ P- 
unity, it’s open to her to reject S-unity ⇒ P-unity’s converse: 

P-unity ⇒ S-unity

If E1 and E2 are p-unified at time t, then E1 and E2 are (non-derivatively) had by 
the same subject S at t.

Denying P-unity ⇒ S-unity permits between-subject-unity.25 This is not 
easy to envision. The point though is that while the interbrachial commis
sure would still play the integrative role of p-unifying sensorimotor 
experiences across the arms, each arm would nonetheless track a numeri
cally distinct subject.26 The result would be a nine-subjects model.

In fact, it’s also open to Carls-Diamante to reject S-unity ⇒ P-unity 
(and by extension, the stronger S-unity ⇔ P-unity). This is critical: 
recall that the mind-first strategy settles the individuation question – 
how many subjects are there? – prior to setting whether those subjects 
are conscious. There is no need to appeal to S-unity ⇔ P-unity or S- 
unity ⇒ P-unity to individuate subjects, as on the duplication strategy. 
Thus, for all that’s been said, there could be no within-subject-unity. 
Each arm-based subject could have p-disunified experiences.

So much for interpretive matters. How does the argument fare? The 
immediate problem is that O3 is false. Recall that what made the dupli
cation strategy appropriate for the split-brain case was that we already 
had every reason to believe that a single human hemispheric system was 
on its own sufficient for an experiencing subject. We cannot say anything 

25For a defence of between-subject-unity, see Roelofs (2016).
26We say ‘p-unifying sensorimotor experiences’ because, if the arms have experiences at all, they would be 

different from central brain-based ones and limited in kind, perhaps to chemotactile and propriocep
tive information. See Carls-Diamante (2017, 1280–1281).
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analogous about octopuses’ arms, however. If we somehow already had evi
dence that the sensorimotor processing found in the arm-based cognitive 
systems were conscious, then maybe O3 would be justified. But whether we 
do – more on this momentarily – is a separate issue. That the arms perform 
sensorimotor processing won’t itself settle things, since sensorimotor pro
cessing, like anything else, can be and often is nonconscious.

The appeal to functional autonomy thus seems to be doing double duty: 
first, to help establish that the arms constitute independent cognitive 
systems; second, to help establish that there is arm-based consciousness 
that’s distinct from central brain-based consciousness. The mind-first strat
egy lays bare the lacuna in this reasoning. We can’t move from the former 
step to the latter without the intermediary one of ascertaining whether the 
arm’s mental states (assuming they are mental) are conscious states. 
Indeed, Carls-Diamante seems to acknowledge as much elsewhere when 
she says that ‘if the brain and the arms can generate local conscious 
fields, the issue arises as to whether subjective experience in an octopus 
would be integrated or unified, given the sparseness of interactions 
between the components of its nervous system’ (Ibid. 1273, emphasis 
added). The question is whether the antecedent of this conditional holds.27

So, the structural argument fails. But with the mind-first strategy in 
view, the fix is in the offing. On the assumption that the arms comprise 
independent cognitive systems, whether the arms are conscious will 
depend on the psycho-functional, informational, and neurological fea
tures of those constitutive independent systems precisely because those 
systems are independent. In this way, we can ask whether they are con
scious in much the same way as we would ask this question of anything 
else, be it eagles or earthworms.

Consider two approaches to studying nonhuman consciousness from 
Birch (2022): the theory-heavy and theory-light approaches.28 The mind- 
first strategy can be paired with either. On a theory-heavy approach, we 
start with a theory of consciousness validated in humans and ask what 
that theory says, or could say, about nonhumans. For instance, on global- 
neuronal workspace (‘GNW’) theory (e.g. Dehaene 2014), mental states 
are conscious if and only if they are ‘in’ the GNW and thus available to a 

27van Woerkum’s (2020) takes issue with Carls-Diamante’s assumption that the structure of octopus con
sciousness should be investigated from a neurophysiological and ‘internalist’ perspective (as evidenced 
by her neuralization and isomorphism claims). For van Woerkum, the structure of experience is to be 
explained not in terms of neurophysiology, as Carls-Diamante seems to think, but in terms of ‘active’ 
sensorimotor integration. Our criticism differs since, in effect, we are granting Carls-Diamante’s broadly 
internalist assumptions, and insisting that the argument still fails.

28We ignore the theory-neutral approach (Tye 2016) as we agree with Birch that it is a non-starter.
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range of consumer systems, including those involved in reporting, planning, 
reasoning, and decision-making. We would then ask: do octopuses have a 
GNW? And it turns out that they very well might. Mather (2008) speculates 
that octopuses must have a ‘central processor’ akin to that posited by GNW 
theory due to octopuses’ ability to learn and coordinate various visual and 
tactile cues. So, if the possession of a GNW is sufficient for consciousness, 
then octopuses have conscious states. Yet this doesn’t show that the 
arm-based mental states (assuming they have them) are conscious: for 
that to be true, each arm-based system would have to non-derivatively 
have its own GNW.29 After all, if (somehow) my mental states were in your 
GNW, that wouldn’t make me have conscious experiences.

Or consider higher-order (‘HO’) theories. It might seem like HO theories 
are a poor choice for the theory-heavy approach insofar as they are cogni
tively demanding theories, even more demanding than the GNW theory. 
Higher-Order Thought (‘HOT’) theory – arguably the most prominent HO 
theory – might seem to rule out much or even all nonhuman consciousness 
from the outset. HOTs are thoughts, which are conceptual states, and the 
conceptual sophistication of nonhuman animals is arguably limited.

Now technically, not all HO theories appeal to HO states that are con
ceptual in this way (e.g. Gottlieb 2022). And even HOTs are typically 
theorised to be rudimentary thoughts. So HOT theory leaves open the 
possibility that many nonhuman animals can have HOTs (e.g. Berger 
and Mylopoulos 2024; Rosenthal 2005, 40). Moreover, it’s been argued 
that octopuses do have concepts anyway (Mather 2008). So, the only 
question then would be what those concepts are. But as before, the 
same issue arises: that octopuses can have consciousness-constituting 
higher-order states leaves open whether the arm-based subjects nonder
ivatively do. What we want is not just evidence of independent arm-based 
sensory-motor processing, but evidence that each arm-based subject was 
somehow aware of its mental states that constituted this sensory-motor 
processing. And again, we have no evidence for this.

Finally, consider integrated information theories (e.g. Tononi et al. 
2016), or ‘IIT’. It is not straightforward to give a simple statement of IIT. 
This is for several reasons (Pautz 2019) that we need not belabor. For 

29Is this an absurd notion? Not necessarily. Grasso (2014), for example, argues that the octopus has two 
brains, one of which is the brachial plexus, which is the networked ensemble of axial nerve cords. If 
there is evidence that this network is capable of not just information processing (which seems 
right), but the right sort of information integration prior to any informational connection it may have 
to another GNW in central brain, then it may well be that the arm-based system has its own GNW. 
(Imagine two connected, but distinct, routers.) This might only get us two subjects within an 
octopus, but that is of no matter insofar as MV goes.
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present purposes, Michel and Lau’s (2020) distinction between empirical 
IIT and fundamental IIT will suffice. According to empirical IIT, the right 
sort of integrated information is a marker (i.e. reliable indicator) of con
sciousness. According to fundamental IIT, consciousness is identified 
with a specific form of integrated information. One could endorse empiri
cal IIT without endorsing fundamental IIT, and as Michel and Lau (2020, 7) 
note, evidence in favour of empirical IIT could just as well be evidence for 
other theories of consciousness, like GNW theory. Indeed, Empirical IIT is 
not really a theory of consciousness insofar as it purports to tell us the 
difference between conscious and nonconscious mental states in the 
way GNW and HO theories do. Thus, its applicability for the theory- 
heavy methodology is questionable. So, empirical IIT will be set aside.

Fundamental IIT does not have these problems. It does, alas, have many 
other problems, not least of which is the dubiousness of its purported axio
matic foundations (Bayne 2018). One might think that if there is any theory 
on which the arm-based subjects are conscious, it’s fundamental IIT. After 
all, its proponents are frequently upfront about how the theory ascribes 
consciousness to nearly everything (Tononi and Koch 2015, 11), including 
systems that are much simpler than the octopuses’ peripheral nerve 
bundles. That said, while sensorimotor information is certainly processed 
and integrated in the arms prior to its transmission to the central brain, 
IIT identifies consciousness with only the local maximum of integrated infor
mation (‘maximal Φ’). Thus, for all we know, the sensorimotor processing in 
the arms (when intact) lies outside the region of maximal Φ, in which case it 
would be nonconscious. Ultimately then, the position we currently face is 
the same as with GNW and HO theories: we have no evidence that, on 
IIT, the arm-based subjects have conscious states.

So much for the theory-heavy approach. As an alternative, the theory- 
light approach attempts to ascertain whether the arm-based systems are 
conscious without full-blown theoretical commitments: 

A theory-light approach avoids committing to a fully specified theory of con
sciousness in humans, but it does not eschew theoretical commitments entirely. 
Instead, it commits to a broad hypothesis about the relation between phenom
enal consciousness and cognition that is compatible with a wide range of more 
specific theories. (Birch 2022, 140)

The ‘broad hypothesis’ says that ‘[p]henomenally conscious perception of 
a stimulus facilitates, relative to unconscious perception, a cluster of cog
nitive abilities in relation to that stimulus’ (Birch 2022). For any way of 
detailing what cognitive abilities might be in this cluster, we would 
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then to ask whether the octopuses’ arms have those abilities. These abil
ities would then serve as markers of consciousness. One such marker dis
cussed by Birch is rapid-reversal learning, wherein a creature can learn a 
relationship between two stimuli and then learn the opposite relation. 
Octopuses seemingly are capable of rapid-reversal learning (Bublitz, 
Dehnhardt, and Hanke 2021), but we don’t have evidence that the arm- 
based systems can do this individually.

It might be objected that we don’t need theories or markers. Rowell (1963) 
found that, post amputation, pricking an octopus arm with a pin resulted in 
flinching of the skin and the arm moving away from the direction of the 
stimulus. This, one might suggest, is direct evidence that the arm-based cog
nitive systems can harbour pain states. Thus, they are conscious.

The conclusion does not follow. Pain, like any other mental state, can 
be nonconscious and still drive behavioural responses (Aguilera 2020; Per
eplyotchik 2017; Reuter and Sytsma 2020). So, the third step in the mind- 
first approach – moving from minds to conscious minds – cannot be 
skirted by adverting to some special subclass of mental states that are 
invariably conscious. There aren’t any. Further, Crook (2021) argues that 
noxious sensory information is not processed in the arms, but in the 
central brain. When acetic acid is injected into an arm, pain may be felt 
in the arm but not by the arms. But the latter is what we need for MV. 
Perhaps then what’s happening in amputation cases is not pain, 
let alone conscious pain. After all, paraplegic humans still exhibit the with
drawal reflexes in their lower limbs despite not being able to feel anything 
below their spinal lesions (e.g. Key 2016, 4). As such, that the arms display 
withdrawal behaviour need not indicate that they are distinct subjects 
undergoing experiences of conscious pain.

4. Conclusion

The primary focus of this paper has been methodological. We have not 
argued that MV is false. What we have argued is that investigating MV, 
and the counting question it begets, requires sensitivity to two very 
different strategies: the duplication and mind-first strategies. The dupli
cation strategy – though avoiding certain contentious questions about 
the nature of mentality and consciousness – is straightforwardly inapplic
able in the case of the octopus. By contrast, while the mind-first approach 
is applicable, it is perilous in ways the duplication strategy is not. (Though 
that’s not to say that the duplication strategy can be run carefree.) 
Whereas it’s reasonable to think human split-brain patients have multiple 
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loci of consciousness associated with each hemisphere – even if these loci 
ultimately don’t track distinct conscious subjects – we can’t say even that 
much for the octopus. If the claim that the octopus contains multitudes is 
eventually substantiated, it will be after much more work, and the dupli
cation strategy won’t deliver it.30
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