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Abstract

This paper examines the relationships between affect and perception. It presents a theory 
of emerging phenomenal consciousness in creatures capable of interoception but incapa-
ble of exteroception. Such creatures are limited to affective states: they enjoy a solipsistic 
sentience. It then examines how the affective capabilities of such creatures may have im-
pacted the development of exteroceptive systems in their descendants. Finally, it argues 
that affect influences perceptual processing in extant creatures, including humans.
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1 Introduction

Many of Earth’s creatures are perceivers: they pick up on information from their environments, 
seeing some things as edible, others as threats. Many, too, are feelers, capable of experiencing affec-
tive states: eating feels pleasant, but being threatened feels unpleasant. World-directed perceptual 
states result from the activity of exteroceptive systems—visual, olfactory, tactile, and so on—while 
affective states result from interoceptive monitoring, a nervous system’s means of tracking changes 
throughout the organism. The objective of this paper is to further our understanding of the rela-
tionships between affective and perceptual systems.

One may believe that these two systems represent either side of an intentional self-other divide: 
perception is about the environment; affect is about the organism. In fact affect and perception in-
teract in numerous ways. An ecological conception says that perceptual states are intended toward 
the environment as it relates to the perceiving organism. This is reflected in affective responses to 
perceptual events: fear at the sudden appearance of a looming object, for example; or a feeling of 
disgust at the sight of vomit on the sidewalk. Perception’s influences on our affective states are fa-
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miliar enough. They get plenty of attention throughout the philosophical and scientific literature, 
and through everyday observation. The reverse relationship—affect’s influence over perceptual 
processes—is discussed far less often.1 

This paper hopes to buck that trend. It explores the relationships between affect and perception, 
seeking to specify the ways in which affective states influence perceptual processes. It proposes that 
affect is a basic kind of phenomenal consciousness whose emergence does not require a capacity to 
sense the world outside the organism. It then builds on this claim to show how creatures’ affective 
capacities can influence their perceptual processes.

This paper has three main sections. Section 2 argues that, during the Cambrian period, affect 
may have emerged as a primary kind of phenomenal consciousness. Responding to recent theories 
of the evolution of nervous systems and consciousness, it proposes (against common assumptions) 
that consciousness does not require a capacity for extrabodily perception. Creatures capable of this 
early form of phenomenal consciousness thus enjoyed solipsistic sentience.

Section 3 then turns to the evolution of extrabodily perception. It argues that affect may guide 
development of specific sensory modalities in creatures since the Cambrian period. By making sa-
lient the demands of the body, affective states can force certain pressures on developing lineages to 
become more sensitive to stimuli that impact their well-being.

Section 4 presents the third claim: affective states partly compose perceptual states. A general 
affective system operates concurrently with sensory registration, representing the needs, concerns, 
and capabilities of the body with respect to what is being sensed in the moment. In this way, affec-
tive states import bodily concerns and compulsions into perceptual contents. We perceive objects 
by perceiving what we can do with or to them—or what we can do to distance ourselves from them 
or diminish their presence—and we gain this kind of information through affect-laden interactions 
with them.

2 Affect’s character and bodily constitution

The terms affect and affective state refer to what are sometimes called “raw feelings” or “simple 
feelings.” Affective states include pleasures and displeasures, emotional feelings, moods, aches, or-
gasms, hunger, thirst, sleepiness, and excitement. In other words, affect denotes one’s general sense 
of feeling at any given moment.

In humans, affective states are often tied to a particular kind of content: emotional feelings might 
be triggered by or directed towards their stimuli, and hunger might be for an impending meal 
whose fragrance emanates from a nearby kitchen. But reports of their phenomenal characteristics 

1  Recent discussions of affect’s influence on perception include Barrett & Bar (2009); Cole et al. (2012); Kitayama 
(1991); Leibovich et al. (2016); Monahan et al. (2000); and Winkielman & Cacioppo (2001).
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needn’t take these contents into account. Descriptions of affective states are in this manner simi-
lar to descriptions of shades and hues when dealing with colors. The colors themselves can be the 
subject of interest while the objects to which they relate (adhere? apply?) are left out of discussion.

Often theorists focus on core affect, a concept narrowly circumscribed within the broader ex-
tension of affect. This paper examines and utilizes this concept: where the word “affect” is used, 
it should be understood as core affect. Similarly, an “affective state” should be understood as an 
instance of core affect. Core affect has been subjected to plenty of discussion and investigation 
throughout psychological, philosophical, and neuroscientific literature. A comprehension of its 
role in sentient life requires examination of the functional and causal interactions between affective 
and perceptual systems within organisms. This section therefore analyses core affect to determine 
its qualitative dimensions and functions (subsection 2.1), and its bodily causes (subsections 2.2 and 
2.3).

2.1 Affect’s characteristics

According to several influential theories in the extant literature, core affect can be objectless, or 
free-floating, and nonreflective, though it can feature within larger processes that result in its be-
ing directed at something inside or outside the body (e.g., Russell, 2003; Russell and Barrett, 1999; 
Feldman, 1995; Goldie, 2000, 2009).

Affect is both informative and intentional. Changes in affective states represent trajectories of 
departure from, or approach toward, a homeostatic range (Damasio and Carvalho, 2013; cf. Bar-
rett, 2017). Deviations from homeostasis often indicate detrimental changes to the organism’s body 
such as tissue damage or a lack of metabolic fuel. Conversely, approaches toward homeostasis can 
indicate beneficial events such as the acquisition of fuel or an attempt to reproduce. By representing 
current homeostatic conditions, the information conveyed by affective states points towards that 
organism as an individual.

But on their own—remember, we’re dealing with core affect—affective states do not say anything 
about the world outside the organism. There’s no self-other divide denoted by the qualities of an 
affective state. And there’s no indication of anything outside the organism’s body to which it can re-
act or upon which it can act. An affective state, uncoupled from sensory registration or perceptual 
states, does not make salient to the organism any feature of its environment.

Russell’s (1980) now classic “circumplex theory of affect” states that all affective qualities can be 
tracked across two dimensions: arousal and valence. Arousal is the state’s degree of excitation: how 
calm or how agitated one feels. Valence is the extent to which the state is pleasant or unpleasant. 
The affective state that comes from relaxing on a sofa after a long day might be described as content-
ment (low arousal, positive valence), while the state that follows the perception of a spider crawling 
up one’s leg might be described as uneasiness (high arousal, negative valence).

There is more said below about these two dimensions’ epistemic and ecological roles. For now, 
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this circumplex model suffices for characterizing the phenomenal qualities of a given affective state. 
Going forward, any creature capable of experiencing states describable according to arousal and 
valence dimensions is considered to possess a general affective system.

2.2 Affect and nervous systems

The overwhelming consensus view in the literature is that affect results from interoceptive process-
es. Affective states are felt reports of bodily goings-on. But the causal relationship between affect 
and the body—particularly the nervous system—is far from understood. As with all phenomenal 
kinds (see Chalmers, 2010), affect is notoriously tricky to explain from an objective viewpoint.

This challenge hasn’t dissuaded empirical investigators. Research into human neurophysiology 
implicates numerous brain regions as crucial or important for affective sentience. These include 
phylogenetically recent, cortical regions (exclusive to certain mammalian orders) such as the in-
sular, cingulate, and somatosensory cortices (e.g., Critchley et al., 2004; Damasio and Carvalho, 
2013). Perhaps more prominent are studies into the roles of phylogenetically ancient, subcortical 
regions such as the amygdala (e.g., Barrett et al., 2007; LeDoux, 1996, 1998, 2002) and the ventral 
striatum (e.g., Harrison et al., 2016; Kelley et al., 2002; Nikolova et al., 2012). These implicated 
subcortical regions are primarily involved in maintaining an organism within a homeostatic range 
by regulating heart rate, muscle tension, hormone releases, and the like. However, many specifiable 
affective states in human individuals—especially emotion states involving concepts of self, other 
minds, or social standing—involve interactions between cortical and subcortical regions, likely 
because of sophisticated cognitive factors such as recall, conceptualization, prediction, or apprais-
al. For instance, while states of fear implicate activity in the amygdala, states of anxiety—whose 
arousal and valence values are nearby fear’s—also implicate the lateral prefrontal cortex and the 
anterior cingulate cortex (Bishop et al., 2004). States of anxiety additionally may require a causal 
link between the dorsomedial prefrontal cortex and the amygdala (Gold et al., 2015; Robinson et 
al., 2012).

Studies into human neurophysiology are important for understanding the range of affective 
states of which we are capable. Moreover, they can provide some insight into the nature of a general 
affective system that operates, and has evolved, in numerous species. Indeed, advocates of the idea 
that certain phylogenetically ancient brain regions are sufficient for basic consciousness note the 
implication that many species outside of the mammalian class are plausible candidates: if a creature 
possesses analogues of phylogenetically ancient brain structures such as those found in the human 
brainstem, the reasoning goes, then they too are likely conscious (depending, of course, on how one 
understands the term “conscious”). Merker (2007, 2013) suggests that all vertebrates are capable of 
“primary consciousness,” or basic phenomenal consciousness (see Block, 1995), by virtue of both 
exteroception-driven responses to the extrabodily environment and interoception-driven respons-
es to bodily demands. Damasio and Carvalho (2013) appear to agree, while emphasizing the nature 
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of states reflecting interoceptive conditions they call “feelings”; on their understanding, affective 
states are a species of feelings (Damasio, 1999). Similarly, Denton (2006; Denton et al., 2009) seeks 
to explain “primordial emotions”—states of thirst, hunger, sexual arousal, and so on—as instances 
of basic phenomenal consciousness by appealing to brainstem (and analogous) activity per Merk-
er’s theory. To a fair approximation, these uses of the terms “feeling” and “primordial emotion” 
correlate with the notion of core affect under analysis in this paper.

Yet even Merker’s neural analogue qualification may not cast the net widely enough to capture 
all creatures capable of affect. Fruit flies and marine snails, for instance, show fear responses and 
can be conditioned to enact them in novel scenarios (LeDoux, 1996, 2002). One could fairly as-
sume that, being invertebrates, neither fruit flies nor marine snails possess any analogues of the 
neural structures mentioned by Merker or Damasio and Carvalho or Denton. By extension, one 
may think, if these theorists are correct in identifying the minimal neural architecture required 
for phenomenal consciousness, then these creatures’ fear responses do not correlate with affective 
states—they have no corresponding inner experiences. However, one can interpret the notion of 
a neural analogue widely or narrowly depending on the criteria enforced by one’s adopted theory. 
Accepting Merker’s proposal, Barron and Klein (2016; Klein and Barron, 2016) argue that insect 
neural structures include biofunctional analogues of the human brainstem; therefore, insects can 
be included among the candidates for subjective experience. That’s good news for the fruit flies, 
but what about the marine snails? Should we rule out the possibility that a creature falling short of 
Merker’s criteria for human-analogous sentience is capable nonetheless of any form of inner expe-
rience, including affect? We cannot do so merely on logical grounds.

If we are to understand the neural basis (or bases) of affect across all sentient species, we need a 
theory of the minimal neural and situational requirements for phenomenal consciousness. With a 
strong working theory, we can better determine the likelihood that a given species is phenomenally 
conscious. Each of the proposals cited in the previous paragraphs involve accepting neurological 
aspects of Merker’s theory, whose evidence is based in human neurophysiology and subsequently 
extended across various taxa according to how closely their neurophysiology resembles humans’. If 
Merker’s account fails to account for all the observational evidence, then we are left without much 
to work with. So, it is prudent to approach this issue from a less anthropocentric, more biofunction-
alist angle. Happily, some theorists are less miserly with their attribution of affectivity (and other 
kinds of phenomenal consciousness) throughout the biological taxa.

The past few decades have seen a significant emergence of theories regarding the evolution of 
nervous systems (e.g., Feinberg and Mallatt, 2013, 2016; Godfrey-Smith, 2016, 2019; Jékely et al., 
2015; Keijzer, 2015; Keijzer and Arnellos, 2017; Keijzer et al., 2013; Merker, 2005; Northcutt, 1984, 
2012; Trestman, 2013). Most observe that critical changes in the complexity of animal bodies oc-
curred during the “Cambrian explosion,” a period that began approximately 542 million years 
ago and lasted for somewhere between 20–65 million years.2 Fossil records from this period show 

2 Marshall (2006) provides a comprehensive overview and analyses of the Cambrian explosion’s numerous contrib-
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growing diversity and complexity of animal bodies, enabling coordinated bodily movements and 
development of sophisticated exteroceptive systems. Accordingly, while fossils from the preceding 
Ediacaran period show almost no signs of predation, Cambrian fossil records suggest it became 
commonplace during that period (Godfrey-Smith, 2017). Fossils also indicate that creatures be-
gan growing shells around this time (Northcott, 2012), undoubtedly as a defensive response to an 
increasingly predatory environment. (We’ll revisit this shortly.) With the development of complex 
bodies and behaviors during this period, one can plausibly expect a corresponding emergence of 
mind.

A series of articles by Ginsburg and Jablonka (2007a, 2007b, 2010a, 2010b; Bronfman et al., 
2016) argue that a capacity for “basic consciousness” emerged not just in vertebrate creatures (per 
Merker), but also in other, invertebrate phyla extant during the Cambrian period. Ginsburg and 
Jablonka link the emergence of phenomenal consciousness with the emergence of associative learn-
ing in Cambrian creatures. These creatures would possess diffuse and interconnected nerve nets 
linked to internal and external sensors. When those sensors are activated, a flurry of activity cas-
cades throughout the nerve net. This produces “a weak, completely functionless, and meaningless 
side-effect of an interconnected sensory-motor system, which is dynamically processing electrical 
and chemical signals triggered by sensors, communicated to effectors, sent back to sensors again, 
and so on” (Ginsburg and Jablonka 2007a, p. 220). The authors call this event an “overall sensation.” 
They describe it subjectively as a kind of “white noise.”

Those of a certain philosophical leaning might feel that this “white noise” state constitutes a form 
of consciousness: invoking the spirit of Nagel (1974), there is something it is like to be a creature 
undergoing an overall sensation. Ginsburg and Jablonka aren’t entirely clear on the matter. They 
refer to this phenomenon as “limited experiencing,” implying some sort of phenomenality. But 
a hardier concept of phenomenal consciousness may require qualitative contrast between states. 
Pleasure is nothing without pain; one doesn’t have a visual experience at all if all one sees is white. 
One could argue that it’s an organism’s transitioning between states of what-it-is-likeness that 
makes it conscious. As Godfrey-Smith puts it: “Perhaps…white noise corresponds to the absence of 
experience; it’s what was present before subjective experience arose” (Godfrey-Smith, 2016, p. 96, 
original emphasis).

Ginsburg and Jablonka leave room for this qualification. They stress that although an overall 
sensation is a state of limited experiencing, it is a crucial step toward “unlimited experiencing” (or 
“full experiencing”), their term for phenomenal consciousness proper. If a creature (a) begins to 
associate changes in overall sensations (say, a difference in signal from sensors in the digestive sys-
tem indicating a lack of metabolic fuel) with novel behavioral tendencies (say, foraging the nearby 
surroundings for edible substances), (b) can reliably retrigger that overall sensation-response tra-
jectory thereafter, and (c) develops a plurality of these differing trajectories over its lifetime, then 
that creature is capable of experiencing its various overall sensations as different states of being 

uting factors.



Solipsistic Sentience and Affective Perception

- 7 -

Jordan C. V. Taylor

***Draft version***

(Ginsburg and Jablonka, 2007a, 2007b).3 Different overall sensations function as “reward systems,” 
reinforcing some behaviors and mitigating others depending on whether those behaviors benefit 
the organism’s physical constitution. A subsequent paper (Ginsburg and Jablonka, 2010a) empha-
sizes that these experiential states function to motivate creatures to act: phenomenal consciousness 
is intrinsically motivational.

Even accepting Godfrey-Smith’s qualification, Ginsburg and Jablonka’s account widens consider-
ably the range of candidates for consciousness while setting a lower boundary compared to Merk-
er’s theory and those nearby it. Cnidarians (jellyfish) and ctenaphores (comb jellies) may fall short 
of phenomenal consciousness proper since they are apparently incapable of associative learning, 
despite their nerve nets producing “white noise” overall sensations. Lacking a plurality of func-
tionally distinct overall sensations means there’s no transition from one state of being to another. 
Meanwhile, other (relatively) cognitively unsophisticated creatures such as arthropods (e.g., fruit 
flies) and mollusks (e.g., marine snails) do show signs of associative learning across diffuse nerve 
nets. So, they pass the test on conceptual grounds (Ginsburg and Jablonka, 2007b).

Furthermore, Ginsburg and Jablonka’s description of the earliest and most primitive conscious-
ness correlates with the concept of core affect seen above. The reward system in their model is 
equivalent to valence: pleasure and pain experiences scale with beneficial and detrimental states of 
the organism. And different overall sensations  reflect degrees of arousal according to levels of ex-
citation across the organism’s nerve net. In short: a creature possessing the kind of neurofunctional 
system described by Ginsburg and Jablonka is a creature with a general affective system.

Given that overall sensations are triggered by sensors linked to an organism’s nerve net, it’s natu-
ral to wonder what kinds of stimulation—or stimuli—lead to a sufficiently diverse range of overall 
sensations to allow for the emergence of affective experiences. A precise answer may not apply 
universally across species or phyla; there may be no single way that consciousness is achieved via 
a plurality of overall sensations. Indeed, the drastic differences between animal bodies even prior 
to the Cambrian explosion (see, e.g., Northcott, 2012) suggests that variegated patterns of overall 
sensations emerged within discrete lineages.

Again, we can turn to theories for help with an answer. Like many others in their field, Ginsburg 
and Jablonka assume that nervous systems evolved to coordinate the organism’s body as it navigates 
and sustains itself within its environment. Keijzer and his colleagues (Keijzer, 2015; Keijzer and 
Arnellos, 2017; Keijzer et al., 2013; Jékely et al., 2015) call this general position the “input–output 
view.” They describe its prevalence:

The view that nervous systems transmit information from sensors, process it in 
some way and use the result to regulate effectors not only is generally accepted in 

3 In heavily condensing Ginsburg and Jablonka’s theory I concede that I am oversimplifying. I have left out important 
discussions of numerous contributive factors such as cephalization, memory, and selective stabilization within a ner-
vous system. My objective here is not to adhere to or analyze the details of their theory, but to give the briefest possible 
overview of use to the topic at hand.
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the literature on the evolution of nervous systems, but also provides the consensus 
textbook interpretation of what nervous systems do for basically all of the neurosci-
ences and the cognitive sciences. (Keijzer et al., 2013, p. 67)

Not only do Ginsburg and Jablonka stress the importance of sensors in their theory; they give 
explanatory priority to exteroceptors, those sensors attuned to stimuli originating outside of the 
organism’s body. They write:

We believe that for full experiencing to occur, both exteroceptors and interoceptors 
must be involved—there is no point in being aware of one’s internal states if one can-
not do something about it. … We think that the evolution of what-happens-with-
in-one…was achieved through learning what-happens-in-the-external-world…
and hence perception and sensation were mechanistically and evolutionarily linked 
from the outset. (Ginsburg and Jablonka, 2010a, pp. 121–122)

The argument here is quite thin. Firstly, it appears to rely on an adherence to the input–output view. 
Secondly, it pitches exteroceptors as evolutionary drivers of phenomenal consciousness. Both of 
these points can be questioned. Keijzer and his colleagues convincingly challenge the input–output 
theory in their account of nervous system evolution. The next subsection offers an alternative to 
the second assumption: it makes the case that interoception, not exteroception, was the major driver 
behind the emergence of basic consciousness—at least in some creatures. On this picture, the most 
primitive capacity for consciousness is the general affective system. And exteroception isn’t neces-
sary for its emergence.

2.3 Solipsistic sentience

By the mid- to late-Cambrian period we see small shelly creatures (Northcott, 2012), including 
members of the extant Bivalvia class (e.g., Mackinnon, 1985; Runnegar and Bentley, 1983). Imag-
ine an early ancestor of today’s scallop (Nodipecten nodosus). Though lacking a brain, assume this 
bivalve possesses a diffuse, interconnected nerve net throughout its squishy body tissue. (Perhaps it 
boasted paired ganglia such as found in extant scallops.) Unlike its mobile, exploratory descendant, 
it spends its life attached to a rock on the sea floor not doing much of anything other than occasion-
ally filtering the water for nutrients. It hasn’t yet evolved the sophisticated, image-forming pallial 
eyes that today’s adult scallops use to get around, nor even the basic directional photoreceptive 
eyes of juvenile scallops (see Audino et al., 2015; Morton, 2008). In fact, let’s assume that it hasn’t 
developed any organs that sense the world outside its shell. Lacking exteroception, in Ginsburg and 
Jablonka’s terminology this primitive bivalve cannot learn what-happens-in-the-external-world.

Nonetheless, this bivalve is armed with a series of interoceptors, including in its digestive tract 
and in the adductor muscle whose relaxation and contraction opens and closes its valves (the two 
halves of its shell). Its nerve net shows the right kinds of tendencies for associative learning. When 
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the sensors in its digestive tract produce a specific pattern of overall sensation (indicating, to the 
external observer, a lack of metabolic fuel), it relaxes the adductor muscle that holds the valves 
together. The bivalve now filters the water, consuming nutrients. Gradually, the digestive tract sen-
sor’s signal transitions the nerve net to another pattern of overall sensation: one that indicates (to 
the external observer) that the digestive tract has a surplus of metabolic fuel. This different, gradu-
ated overall sensation triggers the tension of its adductor muscle, closing its valves and preventing 
it from consuming more nutrients than it can digest.

In this simple example, the bivalve moves between two poles on a single ecological spectrum: 
“hungry” and “sated.” I use these terms tentatively, as I’ve not yet shown that there’s any subjective 
experience of these states. Ginsburg and Jablonka might argue that this associative tendency alone 
doesn’t license the claim that the bivalve is phenomenally conscious. For one, they might say, there’s 
no exteroception involved: the bivalve hasn’t learned what-happens-in-the-external-world, a nec-
essary precondition for learning about its internal states. Moreover, the bivalve hasn’t acquired a 
sufficiently wide range of overall sensations to allow for the emergence of experience via contrast-
ing overall sensations.

Both of these lines can be challenged. With respect to the first, we’ve already seen that Ginsburg 
and Jablonka’s priority of exteroception is assumptive. There’s no logical basis for claiming that 
experience of internal conditions must be mediated via, or facilitated by, or intermingled with ex-
perience of exteroception. Granted, one could speculate that consciousness arose first in creatures 
capable of exteroception. Perhaps predation requires more cognitive sophistication than does de-
fending oneself against predators. A Cambrian predator may need to actively recognize (or predict) 
and track its prey amongst the otherwise unremarkable features of the ocean floor. Meanwhile, a 
creature possessing a shell that can seal it away is passively protected; it needn’t be aware of or on 
guard against predators. The emergence of consciousness may therefore hinge of the degree of 
activity or agency demanded of a creature by its environment. The example of the bivalve doesn’t 
undermine this idea: exteroceptive creatures may have developed consciousness earlier than did 
exclusively interoceptive creatures. If so, it’s a contingent fact, not a necessary one. And it’s a differ-
ent proposal than that which Ginsburg and Jablonka (among others) put forward. Nor is it neces-
sary to their theory.

As for the second line, we don’t know how wide a range of overall sensations a creature must 
undergo before it begins to experience them. But if we consider Ginsburg and Jablonka’s own ac-
count of the “reward system” as the neural basis of a general affective system, then we can draw an 
inference about the bivalve’s possible experiential states. I contend that the bivalve’s interoceptive 
system alone produces sufficient contrast across overall sensations for it to experience its bodily 
conditions. Namely, it could come to feel hunger, a negatively valenced state that prompts behavior 
that mitigates that state. An arousal value describes the degree to which it feels hunger (or simply 
how hungry it is at the time). If the arousal value passes a certain threshold, this will trigger the 
opening of the valves. The intake of nutrients might diminish the negatively valenced hunger feel-
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ing, leading to a (relatively) positive feeling of satiation. Eventually, however, it would transition to 
a state of being uncomfortably full, a different kind of negatively valenced feeling. And this shift 
back to a negative state will reach a second threshold, triggering the closing of the shell. The con-
trast between both valence and arousal values of these “hungry” and “sated” states of the bivalve’s 
general affective system is sufficient for phenomenal consciousness to emerge.

To summarize: interoception, not exteroception, is what makes this bivalve phenomenally con-
scious. All it needs is a general affective system sensitive to bodily demands, and associations of 
bodily responses with affective states. Let’s call this lonely creature a solipsistic bivalve, since its state 
of being is limited to solipsistic sentience. It doesn’t know that there is an external world, that it’s 
interacting with anything else when it feeds. It lacks a self-other distinction. Nonetheless, it expe-
riences affective states that demand bodily responses: it can do something about its internal states. 
While I cannot provide evidence that the solipsistic bivalve did exist (either during the Cambrian 
period or thereafter), I hope to have shown so far that a theory of the evolution of phenomenal 
consciousness needn’t assume that it arose through a capacity to react to a world outside the or-
ganism. Additionally, I hope to have demonstrated that affective states constitute a basic kind of 
phenomenal consciousness.

3 Affect and the evolution of sensory modalities

The previous section presented a theory of the emergence of phenomenal consciousness in crea-
tures lacking exteroceptors, such as the solipsistic bivalve. This section outlines a theory of sensory 
system evolution in such creatures’ descendants. It argues that pre-existing general affect systems 
can help to shape the modal specificity of exteroceptive systems across generations, thereby leading 
to specialized senses such as vision, hearing, and olfaction.

Recall that during the Cambrian explosion many creatures’ bodies became more intricate, their 
behaviors more flexible and sophisticated. Trestman argues that these creatures—boasting articu-
lable limbs and capacities for swift mobility—also required a “basic cognitive toolkit for embod-
ied, object-oriented, spatial cognition”; he calls this Basic Cognitive Embodiment (BCE) (Trestman, 
2013, p. 80). An organism’s BCE toolkit involves combinations of inputs from multiple sensory 
systems with coordinated motor activity throughout the organism’s body. Different creatures, of 
course, have developed multiple discrete sensory systems: we humans and our common pets are fa-
miliar with our visual, auditory, tactile, olfactory, and gustatory senses; bats and porpoises employ 
distinct echolocation mechanisms; sharks and rays pick up on electrical fields. How these various 
specialized sensory systems evolved is a broad and ongoing research topic spanning numerous 
fields.

It’s difficult to find evidence of cognitive architectures in prehistoric organisms. We don’t have ac-
cess to the neuroanatomy of creatures of the time. What evidence we have exists as fossils, but these 
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don’t preserve traces of the fragile inner substances of these creatures. However, we do have some 
data with which to theorize development of sensory systems. These clues contribute to theories 
of best explanations. Philosophers and psychologists enjoy explaining things in terms of general 
functions. Is there a functional account that can help us to understand how perceptual systems in 
general came to be?

One such theory is promising. According to Bower (1974), early creatures possessed a perceptual 
system that picked up on information through a single modality, probably tactility.4 This primitive 
perceptual system then guided the evolution of specialized sensory systems such as vision and 
audition. While “each sense organ is specialized to pick a particular band of stimulation” (Bower, 
1974, p. 141), such as the visual and auditory spectra, they all derived from and contribute to the 
same object-oriented perceptual system. 

Crucially, then, the effective stimulus for a given sensory system need not be understood as the 
energy or medium involved in the physiology of sensory receptors. Take the visual system for in-
stance. Bower writes that it “does not respond to light at all, it responds rather to edges, changes, 
ratios, and relations” (Bower, 1974, p. 142). This follows from the idea that for the visual system to 
guide behavior and decision-making in an organism, it requires complex inputs, “and these inputs 
can be specified without reference to light” (Bower, 1974, p. 143, original emphasis). So, while the 
eye is sensitive to changes in light, this sensitivity’s significance to the organism is determined by 
the information carried by changes in the intensity and contrast of light. Of course, this informa-
tion specifies the spatial configuration (and changes therein) of the environment surrounding the 
organism. A dark shadow in an otherwise light visual space might indicate a predator or prey or a 
potential mate.

Such sensory systems would work in service of BCE: they would allow an organism to navigate 
its world and consider what may impact it from outside of its own body. Compare an organism 
with this capability to the aforementioned solipsistic bivalve. Since the bivalve lacks exteroceptors 
of any kind, including even tactility, it cannot pick up on information regarding its environment. It 
cannot react to its surroundings; only to its internal states represented by its general affect system. 
But once its descendant develops a primitive perceptual system, it can begin to react to the world 
that impacts it. With a tactility system in place, it can respond to changes in pressure on its body: 
perhaps another rock or larger bottom-dwelling organism came to rest on top of it. With a rudi-
mentary visual system, such as pallial eyes found on extant adult scallops (see Audino et al., 2015; 
Morton, 2008), it can respond to looming stimuli that may threaten it—even if it cannot distinguish 
between an active predator and a passive danger such as a falling rock.

Perhaps there’s a psychological point here, too. The story of the solipsistic bivalve saw it endowed 
with a general affective system as a form of phenomenal consciousness. Regardless of its inability 
to perceive anything outside its body, it is capable of a limited range of experiences: states between 

4  Keijzer (2015) provides a plausible account of how tactility may have emerged through diffuse nerve nets in Cam-
brian or perhaps Precambrian organisms.
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hunger and satiation. If its descendants then develop the kinds of exteroceptors required for a 
primitive perceptual system, those exteroceptors will contribute inputs to the general affect system. 
In this new and improved bivalve, a general affective system receives exteroceptive inputs. Affec-
tive states arise as internal reactions to external stimuli. These states facilitate behavioral responses 
which in turn present new or altered stimuli to the organism as it behaves and moves within its 
environment. While the solipsistic bivalve merely acts upon the world, its perceptive descendant 
reacts to it, thereby transcending its ancestor’s solipsistic sentience.

The larger point here is that the general affect system guides the evolution of sensory systems 
by (a) informing an organism of the state of its body with respect to external stimuli registered by 
those systems, and (b) motivating certain responsive behaviors. In ecological terms, the general af-
fect system makes salient the significance of certain stimuli. They are presented as standing in some 
relationship to the organism’s bodily well-being. This puts pressure on the organism’s descendants 
to maximize their sensitivity to that stimulus kind. The greater an organism’s sensitivity, the greater 
its chance of staying alive. And so, features of the world outside the organism’s body are recognized 
as to-be-responded-to. As certain responsive behaviors lead to the propagation of the individual, 
and thereafter the species, the sensory mechanisms that trigger those behaviors are retained and 
refined throughout generations.

4 Affective perception

The previous section proposed that a general affect system can impact the development of sensory 
modalities. If that system plays a role in developing sensory systems, then perhaps it also features 
in occurrent perceptual states in extant animals (including humans). This final section explores this 
possibility.

The nature of perceptual states and the kinds of information they provide can be explained in the 
vocabulary of Gibson’s ecological psychology (Gibson, 1966, 1979). Gibson is best known for his 
theory of perception: the contents of perceptual states are affordances. The remainder of this paper 
utilizes a broadly Gibsonian framework, but I should note that I am not undertaking a project of 
Gibson scholarship. Whether the notion of affordances advocated below is entirely faithful of Gib-
son’s theory is orthogonal to whether concepts derived from his work can help us understand the 
relationship between perception and affect. 

This section argues that perceptual states involve affordances that prompt world-directed behav-
iors. But, it proposes, the affordances at work in consciously experienced perceptual states are not 
necessarily equivalent to what some theorists understand by the term. Subsection 4.1 overviews 
physical affordances. Subsection 4.2 then makes the case that our general affective systems contrib-
ute to psychological affordances, the contents of perceptual states. Finally, subsection 4.3 demon-
strates affect’s role in importing ecological salience into psychological affordances. 
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4.1 Physical affordances

Here is Gibson’s introductory description of the notion of affordances: 

The affordances of the environment are what it offers to the animal, what it provides 
or furnishes, either for good or ill. The verb to afford is found in the dictionary, but 
the noun affordance is not. I have made it up. I mean by it something that refers to 
both the environment and the animal in a way that no existing term does. It implies 
the complementarity of the animal and the environment. (Gibson, 1979, p. 127, 
original emphasis)

Affordances are found throughout the natural and artificial world. A common case involving func-
tional human artifacts might help us to understand them. Take the humble ladder as an example:

Ladders are for climbing.

We can restate this to highlight what it affords able-bodied humans: 

A ladder affords climbing.

We can now ascribe certain properties to the ladder according to Gibson’s preferred terminology 
of affordances:

A ladder is climb-up-able,

where is climb-up-able describes the ladder’s affordance with respect to the behavioral capacities 
of an organism (see Gibson, 1979). Affordances depend on both the objects and the organisms 
(potentially) interacting with them: ladders afford climbing to those organisms who can climb 
(humans, other primates, maybe cats) but not those with drastically different anatomies (deer, 
sharks, jellyfish). Hatfield (2009) gives an analogous example: wood is nutritious to termites but 
not humans. In affordances-talk, wood affords nourishment only to those organisms (e.g., termites) 
whose metabolisms can process wood.

Affordances are often said to exist independently of whether or not they are in fact perceived 
(e.g., Scarantino, 2003; Chemero, 2009). A ladder in an otherwise unoccupied shed is climb-up-able 
in the abstract; wood outside the vicinity of termites is metabolize-able to termites in the abstract. 
If so understood, then all we need to explain the ladder’s climb-up-ability is a description of the 
ladder’s structure, a description of the organism’s physiology and anatomy, an observation of the 
organism’s sensitivity to the affordance, and perhaps some spatiotemporal commonalities between 
ladder and organism. Affordances may then be a kind of disposition or potentiality of which organ-
isms become aware when, say, gazing at or touching the ladder. Perceiving an affordance, on this 
view, means perceiving an object’s opportunities for behavior—such as the opportunity to climb up 
the ladder—in an abstract or predictive sense.
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Human perceivers can consciously entertain affordances and choose whether or not to act upon 
them; nonetheless, we can also appeal to numerous affordances that are not perceived to describe 
why certain states of affairs come about. A chair leg affords me toe-stub-on-ability when I’m walking 
around in the dark or with my eyes closed.

When “affordance” is understood as above, I propose adding a qualifier and calling it a physical 
affordance. I’ll use the shorthand “Φ-affordance” to refer to this notion hereafter. A Φ-affordance 
obtains as a fact of the world even when it isn’t present to an organism’s perceptual system.

4.2 Psychological affordances

But notice something important here regarding the distinction between accidental movements and 
intentional behaviors: the ladder can be climbed only if the perceiver perceives it as climb-up-able 
and is able to act according to that perception. And perceiving, as Gibson (1976) notes, is very 
much an activity, not a passive event. Conversely, the organism cannot climb the ladder if it doesn’t 
actively register that the ladder affords climbing (by gazing at or touching the ladder, say). Impor-
tantly, the perceived affordance itself is composed, in part, by the very act of perception: the direct-
ing of the organism’s sensory system towards the ladder is a component of the perceived affordance 
just as are the other components captured in a Φ-affordance description. The activity of climbing 
is afforded not just by the ladder, but also by the perceiver’s control over its limbs and digits. Its 
ability to coordinate the movements of its limbs and digits is assumed, of course. If it is unable to 
actively raise one leg, then the other, while gripping the sides of the ladder, then that ladder does 
not afford climb-up-ability relative to its perceiver. But consider, now, that just as the coordinated 
movements of the limbs and digits constitute behavior, so too does directing one’s sensory systems 
(automatically or deliberately) through one’s environment. The very act of perceiving structures the 
circumstantial affordance of the ladder’s climb-up-ability by the perceiver.

This situated qualification—that affordances for intentional behavior are partly composed 
through an act of sensory registration—allows us to separate them from the more abstract and 
generalizable Φ-affordances. Those affordances perceived through acts of sensory registration we 
can call psychological affordances or Ψ-affordances. Ψ-affordances compose the contents of percep-
tual states. Their designation as Ψ-affordances respects their status as members of a psychological 
ontology.

Ψ-affordances are not merely psychological analogues, or representations, of Φ-affordances. 
They are a context- and event-specific breed of affordance that causally depend on an organism’s 
activity. This provides a novel—admittedly decontextualized—interpretation of Gibson’s following 
quote, which causes much drama throughout the literature on affordances:

An important fact about the affordances of the environment is that they are in a 
sense objective, real, and physical, unlike values and meanings, which are often 
supposed to be subjective, phenomenal, and mental. But, actually, an affordance is 
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neither an objective property nor a subjective property; or it is both, if you like. An 
affordance cuts across the dichotomy of subjective–objective and helps us to under-
stand its inadequacy. It is equally a fact of the environment and a fact of behavior. 
It is both physical and psychical, yet neither. An affordance points both ways, to the 
environment and to the observer. (Gibson, 1979, p. 129)

Relative to Ψ-affordances, it is much more difficult (for me, at least) to understand how a per-
ceiver-independent Φ-affordance cuts across the subjective-objective dichotomy. This reciprocity 
between perceiver and object in determining perceptual content (Ψ-affordances) is crucial for un-
derstanding the sense in which perception of these affordances is direct rather than representation-
al: the perceptual content is the set of events that can occur when the perceiver interacts with the 
object.

It makes little sense, then, to say in isolation of a perceptual state that the ladder affords 
climb-up-ability. This Gibsonian phrase should be taken as short-hand for a longer description: 

The ladder affords the perceiver the ability to climb if and only if the perceiver suc-
ceeds in picking up (viz. sensing) certain indicatory information emitted by the 
ladder.

We can identify, then, three different sets of variables that determine an object’s Ψ-affordance (e.g., 
a ladder’s climb-up-ability) qua perceptual content: (a) the physical structure of the object (mea-
sured in units relative to the organism’s body size: see Gibson, 1979); (b) the sets of patterned 
movements and physiological changes (behaviors) the organism is capable of undergoing; and (c) 
the act of sensory accommodation and registration (e.g., gazing at, sniffing at, touching the object) 
the organism does, in fact, undergo. (Note that (a) and (b) are sufficient for a Φ-affordance.)

We can express a Ψ-affordance using the following formal notation: 

Here, P marks out the perceiving organism, with its particular physiological features and capacities. 
The a is an affordance to act out a behavior, B, with respect to some object O. The arrow above the 
a designates that the affordance is one of the perceiver P acting towards the environmental feature 
O. Thus, the statement, “A ladder is climb-up-able” becomes:

Note that the P in a Ψ-affordance will be experienced from a first-person vantage point. The 
above notation does not describe a propositional statement with an explicable concept of self; it 
is intended as an approximate, symbolic depiction of an experiential state. Indeed, it is meant to 
capture a kind of mental state available to any creature whose perceptual systems contribute to 
phenomenal consciousness.

P a climb-abilityladder

P a BO
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4.3 Affect and psychological affordances

I have promised an account of affect’s functional role in the construction of perceptual states. Gib-
son does not much mention the relationship between perception and affect in his works. However, 
he does mention something telling. To test hypotheses derived from Gibson’s theory of ecological 
psychology, E. Gibson and Walk (1960) develop the “visual cliff ” experiment. This involves placing 
an infant, a kitten, or some other animal at the edge of a glass floor, through which can be seen a 
patterned surface. Crucially, the underlying patterned surface “drops away” from the glass at a cer-
tain point. J. Gibson describes the results as follows: 

The animals or babies tested in this experiment would walk or crawl normally when 
they could both see and feel the surface but would not do so when they could only 
feel the surface; in the latter case, they froze, crouched, and showed signs of dis-
comfort. ... For my part, I should feel very uncomfortable if I had to stand on a large 
observation platform with a transparent floor through which the ground was seen 
far below. (Gibson, 1979, p. 157)

Is the lack of comfort triggered by a prior perception of a negative Ψ-affordance, namely that the 
sudden drop of surface affords the perceiver fall-off-ability? Perhaps, instead, it is an affective state 
partly composing that Ψ-affordance in the first place.

Recall from section 3 above the possibility that exteroceptors can input signals to a general affect 
system. While in some creatures this link may be necessary, in human neurophysiology exterocep-
tive nervous activity is separable from the interoceptive nervous activity that grounds the general 
affect system (see Damasio and Carvalho, 2013). However, human perceptual systems are com-
plicated, with plenty of cross-processing throughout various brain regions. For instance, Goodale 
and Milner (1992; Goodale, 1995; Milner and Goodale, 1995, 2008) examine the two functionally 
distinct pathways at work in the visual system. Meanwhile, Auvray and Spence (2008) propose that 
flavor profiles result from combinations of multiple sensory inputs. The total separation of percep-
tual from affective states in human consciousness is difficult to prove empirically or theoretically. 
The views presented so far in this paper, however, suggest that a general affective system shapes 
experiences of occurrent perceptual states.

Building on the claims presented throughout this paper, I propose that activity in exterocep-
tive systems produces microscopic changes in affective states. As sensory systems resonate with or 
accommodate to their stimuli (e.g., light patterns falling on the retinae), they trigger a change in 
the organism’s current overall sensation—the state of the general affect system. Resultant affective 
states contribute predictive values set through associative learning from prior encounters with such 
stimuli. (For example, a prior feeling of having overeaten sets a threshold that on future occasions 
triggers the solipsistic bivalve to stop feeding.) These downstream affective states are consciously 
experienced aspects of perceptual states: they make salient the kinds of ecological relationships 
present between the organism and what it perceives. Therefore, they help instances of sensory reg-
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istration graduate into consciously unified perceptual states. In short: affective states contribute to 
perception.

Focusing on humans, Barrett and Bar (2009) provide neurological evidence in favor of a similar 
hypothesis. Specifically, they argue that the orbitofrontal cortex (OFC) plays a crucial role in com-
bining information from exteroceptive sensory systems as well as interoceptive representations to 
determine the recognitional content of a perceptual state: 

The OFC is a heteromodal association area that integrates sensory input from the 
world and the body (i.e. from extra- and intrapersonal space) to create a contextual-
ly sensitive, multimodal representation of the world and its value to the person at a 
particular moment in time... The OFC’s ongoing integration of sensory information 
from the external world with that from the body indicates that conscious percepts 
are indeed intrinsically infused with affective value, so that the affective salience or 
significance of an object is not computed after the fact. (Barrett and Bar, 2009, p. 
1329)

As part of this heteromodal integration of inputs, the state of the body—represented as an affective 
state—contributes to the brain’s recognitional capacities. In other words, the interoceptive represen-
tation of excitation in exteroceptive sensory channels provides the affective component of a percep-
tual state. This requires a mechanism that can associate some pattern of exteroceptive activity and 
a temporally nearby affective state. That affective state is then retriggered by subsequent, similar 
patterns of exteroceptive activity. And it is precisely these exteroception-triggered affective states 
that contribute to our experience of perceptual states.

However, Barrett and Bar’s theory of perceptual content does not straightforwardly fit with our 
account of Ψ-affordances. Instead, they take behavior to be mediated by object recognition. The 
role of affect in perception, as they see it, is to help fill in the details following a rudimentary inter-
pretation of what is being registered by the senses: 

There is accumulating evidence that during object perception, the brain quickly 
makes an initial prediction about the ‘gist’ of the scene or object to which visual 
sensations refer... [T]he brain uses low spatial frequency visual information avail-
able from the object in context to produce a rough sketch, and then begins to fill in 
the details using information from memory... (Barrett and Bar, 2009, p. 1328)

They then elaborate on the role of affect in this process of object recognition: 

With gist-level visual information about the object, the medial OFC initiates the 
internal bodily changes that are needed to guide subsequent actions on that object 
in context. The ability to reach for a round object and pick it up for a bite depends 
on the prediction that it is an apple and that it will enhance one’s well-being in the 
immediate future because it has been done so in the past. (Barrett and Bar, 2009, p. 
1329)
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In other words, the affordances of the apple—its reach-to-ability and its eat-ability—depend on 
its first being perceived as an apple. The role of affect in this sequence is to provide the experi-
ence-based information (e.g., that apples are delicious) that turns the perceptual content from a 
‘gist’ to a categorical representation.

Conversely, the Gibsonian view advocated above takes the Ψ-affordances themselves to compose 
contents of perceptual states. Instead of acknowledging the apple’s eat-ability by first recognizing it 
as an apple, this view states the reverse: that we recognize the object as an apple by first acknowl-
edging its eat-ability.

Recall from section 2 that different affective states reflect different patterns of neural activity in 
response to sensory stimulation. Associative pathways are formed between, on the one hand, both 
interoceptive and exteroceptive sensor activation, and, on the other, behavioral responses tuned 
to either the positive or negative aspects (i.e., the valence) of that affective state. Crucially, if this 
all occurs during sensory registration in us humans, then our general affective systems must be at 
work during the process of perceiving extrapersonal objects such as apples or ladders.

Let’s look at another example of a Ψ-affordance: 

The stimulus object, the apple, is here perceived under an aspect: ultimately it is seen as a thing-
to-be-eaten. How does this perceptual state eventuate? An affective state enters here as the general 
affective system’s response to the patterned sequence of neural activity originating at the organism’s 
retinae. That pattern is associated (through prior experience) with representations of digestive sa-
tiation and nourishment. (In perceptually complex creatures more specific memories of pleasant 
taste and texture profiles undoubtedly also play a role in this operation. But such sophisticated ca-
pacities are probably unnecessary for rudimentary perception of Ψ-affordances.) Since these states 
involve pleasant feelings, a faint echo of a pleasant feeling constitutes a microscopic affective state 
triggered simultaneously with sustained sensory registration of the stimulus (the apple). The over-
all perceptual state is a conglomerate of the affective state, triggered by interoceptive monitoring of 
exteroceptive activity, and the particular patterning of that exteroceptive activity.

An affect-laden perceptual state’s intentional character informs the organism of the state of its 
body and its most prominent or pragmatic suite of behaviors available as reactions to the stimulus. 
When perceiving an apple, the perceptual state informs the organism that what is being perceived 
will benefit it: the stimulus object affords the organism eat-ability. And that perceived eat-ability is 
what allows perceptually sophisticated creatures such as humans to see the eat-able stimulus as an 
apple.

P a eat-abilityapple
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5 Conclusion

This paper has presented a theory of the evolution of phenomenal consciousness, starting with 
solipsistic sentience and leading to affective perception. It has presented three interwoven claims. 
Firstly, initial occurrences of phenomenal consciousness in at least some Cambrian creatures may 
have manifested as affective states intended toward the body, not the world. Such creatures would 
have enjoyed mere solipsistic sentience. Secondly, these creatures’ propensities for affective con-
sciousness may have driven the development of exteroceptive sensory systems in their descendants. 
These descendant creatures would have thereby transcended their ancestors’ solipsistic sentience, 
perhaps encountering a self-other divide of sorts. Finally, general affective systems likely influence 
perceptual processing in extant creatures, including humans. By reflecting the demands of the body 
in the moment, affect-laden perceptual affordances help us recognize objects by way of behavioral 
interactions they afford us.

Beyond its theoretical content, I hope this paper succeeds in demonstrating that affect and per-
ception should not be studied in isolation of one another. This methodological fact remains true 
regardless of the veridicality of the paper’s major claims. Understanding affect requires understand-
ing its influences on perception. The reverse is no less true.
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