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C1. A GIGA-ANNUM OF GENEALOGY 

Philosophical genealogy has lately been defined as the unveil-

ing of ‘causes masquerading as reasons’.1 It works to reveal that 

those beliefs that we think depend upon edifying reasons in 

fact depend upon contingent causes, unveiling unaccountabili-

ties in the structure of belief. Thus one may be seen to hold a 

particular belief not on account of deliberative ratiocination, 

but as a result of some accident of background or upbringing. 

(As Robert Brandom recounts, for Freud the latter would be 

something to do with the Oedipal drama, for Marx the effect 

of economic structures, and so forth). 

At least, this characterises classical genealogy, as prac-

tised by what Brandom calls the ‘great unmaskers of the nine-

teenth century’. Classical genealogy works to reveal local 

unaccountabilities within the edifice of belief. In both Freud 

and Marx, suspicion bottoms out in a privileged register, and 

the genealogical endeavour is constrained to specific ‘vocab-

ularies’ (i.e., psychology or economics). In both cases it thus 

remains, in many respects, a rational enterprise: the critique of 

supposedly rational beliefs doesn’t do away with rational belief 

as such. Despite critiquing reason, in classical genealogy the 

practice of suspicion remains beholden to the better reason 

and to the rational: it unmasks local arrogations in order to 

secure greater global accountability.

The strain of genealogy entreated here, however, is no mere 

question of ‘causes masquerading as reasons’, but very soon 

1. R. Brandom, Reason, Genealogy, and the Hermeneutics of Magnanim-

ity (2014), <http://www.pitt.edu/~brandom/downloads/RGHM%20%2012-11-

21%20a.docx>; see also A Spirit of Trust: A Reading of Hegel’s Phenomenol-

ogy (Cambridge, MA: Harvard University Press, 2019), 561–2.
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becomes a matter of tectonics parading as reasons. In this 

hypergenealogy, the liquidation of deliberations, reasons, and 

justifications is no longer constrained to specific vocabularies, 

but is generalized across the entire edifice. By definition, this 

does away with even the residual fealty to rational order retained 

by classical genealogy. Dragged across the thorny brakes and 

fenny-boggs of its own errant history, reason—that cozening 

ignis fatuus of the mind—is plunged headlong into doubt’s 

boundless sea. Hypergenealogy rejects all accountability, and 

thus all criteria of selectivity in our representations of an objec-

tive world—encouraging instead a libertine semantic irrespon-

sibility. It is genealogy on steroids. For genealogically revealing 

everything that we think and do as utter arrogation is neces-

sarily recursive. It cannot but also apply itself to itself. Hyper-

genealogizing therefore doesn’t generate claims that are ever 

more just (for, by its own lights, there can be no ‘better’ or ‘worse’ 

claims), it just enjoins the generation of ever more profligate, 

ever more exquisitely arrogated, claims. There can no longer 

be better or worse claims, only more. Here, boundlessness kicks 

into productivity: doubt becomes an orgiastic agnoseology, 

selectivity is duly suspended, and arrogation careens towards 

force rather than fallacy: a power to pullulate in muscular wrong-

mindedness rather than an eradicable error or an avenue of 

tendentious deselection. Genealogy on steroids tends toward 

conceptual wantonness, semantic lasciviousness. What ensues 

is a voluptuousness of vocabularies: a mangling of target 

domains—from phonetics to rheology, from psychology to vol-

canology—that any right-minded thinker would consider distinct. 

‘Suspicion’ is bent inward onto itself, spiralling into superlation.2

2.  ‘Superlation’ is defined by Johnson as ‘Exaltation of anything beyond 

truth or propriety’. See S. Johnson, A Dictionary of the English Language 

(London, 1766).
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From the perspective of right-minded reason, this is gross 

impiety. Yet, for many of the thinkers explored below, pollent 

superlation—rather than prudent suspicion—offers the prom-

ise of reconciling human experience with the enormities (in 

both senses of the term) of natural history. Instead of being 

responsible to an object=X, and thus having a world in view, 

superlation recaptures the ontogenetic dimension of enormous 

historicity, and forges the world anew. Ontogenesis, after all, 

has never itself been ‘suspicious’ in its gigantism. This is the 

promise of recapitulation: to redefine ‘concept-mongering’ not 

as a representational practice held accountable by natural his-

tory as a set object domain, but as natural history in the making. 

To be libertine is, in a sense, to reiterate the forces that made 

you: to allow graphism to once again reassume its proper place 

amongst the productives, to allow thought of the world to 

become a worldmaker. What could be more historical than 

creation? 

And so, philosophic assiduity be damned, ‘fill me from the 

crown to the toe topfull’ with impious enormity. Supereroga-

tion and suspicion pushed aside, this book explores where, and 

how far, certain (arguably wrong-minded) thinkers have been 

able to travel along the twisted path of a genealogy that isn’t 

suspicious of the winding relation between planet and person 

but, rather, revisits (and in some instances reignites) the super-

lative dimensions of this filiation. This twisted path, again and 

again, turns out to be precisely that line from ‘crown’ to ‘toe’: 

the vertical axis of the body and its bony ledger, the spinal col-

umn. This is because, for a nature with a history, an anatomy 

is just a memory: and we have had spines for as long as we’ve 

had brains. Can it be a coincidence that so many thinkers have 

been drawn to a certain heady admixture of these notions— 
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a theoretical superlation that has only lately been christened 

‘Spinal Catastrophism’?

The chief contemporary exponent of this hypergenealog-

ical heresy is the notorious Professor Daniel Charles Barker. Yet, 

as we shall see, in incorporating Spinal Catastrophism into his 

‘Geocosmic Theory of Trauma’, Barker drew upon a rich history. 

Before we explore its wealth of delirious superlations, however, 

it will pay to establish the philosophical stakes involved in the 

questions Barker and others drew upon. What exactly is involved 

in the relation between person and planet? 
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C2. CERVICAL ZENITH

In his first Critique, Immanuel Kant orients reason in relation to 

the planetary surface, and thus to human bipedalism. He writes 

that, although the earth appears to one’s immediate senses as 

a flat surface extending indefinitely to the horizon, we can 

nevertheless, ‘in accordance with a priori principles’, know that 

it is a ‘sphere’ with ‘diameter’, ‘magnitude’ and ‘limits’.1 Clearly 

intending a comparison between the two, the philosopher then 

adds that ‘our reason’ is, in identical fashion, ‘not like an inde-

terminably extended plane’ but ‘must rather be compared to a 

sphere’.2 

This comparison, between the space of reasons and that 

of our globe, serves to dramatize Kant’s master-idea of the 

togetherness of empirical receptivity and conceptual articula-

tion: the conviction that, although the cascading content of 

sensation is unbounded or infinite (in the same sense as, in 

traversing a sphere’s continuous surface, we discover no bound-

ary or edge), the conceptual functions and maxims of reason 

governing this experience afford to it structuring ‘limits’ (just 

as, embedded within three dimensions, the sphere is indeed 

spatially finite).3 Crucially, it is these bounds alone that make 

knowledge possible, in that they anatomize our judgings into 

those that are correct and those that are incorrect; with them 

in place, we no longer simply perceive objects in a prehensive 

sense—our perceptions gain a standard of objectivity against 

1. I. Kant, Critique of Pure Reason, tr. P. Guyer and A.W. Wood (Cambridge: 

Cambridge University Press, 2007), 653 [A759/B787].

2. Ibid., 654 [A762/B790].

3. Topologically speaking, the figure of the earth is a manifold that has no 

boundary, yet is finite.
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which they can be continually appraised and upbraided (thus 

contending, in our unfolding engagements with the world, for 

the epithet ‘objective’).

According to the critical philosophy, such limits are to be 

interpreted exclusively in juridical terms: they concern the 

irrealis scope of ‘ought’ rather than the realis scope of ‘is’. Yet 

in selecting this particular tellurian image, Kant unwittingly 

reminds us that we do not ‘orient’ ourselves in thinking through 

a judicial ‘ground of differentiation’ alone.4 For we are able to 

orient ourselves upon Earth’s mundane sphere only because 

of the contingent fact of our vertical posture, our orthograde 

backbone. Reason’s supererogations rest upon our standing 

so. And this introduces a whole new plot thread, a cord upon 

which genealogy can pull.

In his Physical Geography, having once again compared 

the rational ‘whole’ to the telluric ‘whole’, Kant suggests that 

each person may triangulate their location within spheriform 

terrestrial space, and thus unequivocally orient themselves, by 

drawing a line upward from their head into the heavens, and 

downward through their pelvis into the earth.5 One’s latitude 

may then be ascertained by measuring the angle between this 

extended spinal axis and the earth’s axis of rotation.

It is only because, uniquely among vertebrates, the human 

spine’s axis traces a continuation of Earth’s own radius, that we 

4. I. Kant, ‘What Does It Mean to Orient Oneself in Thinking?’, tr. A.W. Wood, 

in A.W. Wood and G. Di Giovanni (eds.), Religion and Rational Theology (Cam-

bridge: Cambridge University Press, 1996), 8:315.

5. ‘I have to assume a centre at the middle of the earth as in the case of any 

other sphere or circle. From this, I can draw a line through the position I occupy 

over my head and from there back again through the centre’. I. Kant, Physical 

Geography, tr. O. Reinhardt, in E. Watkins (ed.), Natural Science (Cambridge: 

Cambridge University Press, 2012), 9:158–9:171.
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can extrapolate its trajectory ad coelum et ad inferos—upwards 

towards a supernal zenith and downwards to a hypogene nadir.6 

Drawing an imaginary great circle whose diameter connects 

the points of this imagined zenith and its caudal nadir as antip-

odes, the observer can become aware of themselves as the 

centre point of a so-called celestial meridian.7 From here, they 

can locate themselves upon the planet by measuring the angle 

between the celestial pole (the point around which the stars 

appear to rotate) and the zenith of their vertebral axis (the point 

at which the extended line of the spine pierces outer space). 

This allows one to compute one’s latitude, or, as Kant puts it, 

‘the distance [from] the equator’, and thus to acquire one’s 

North-South coordinates.8 

It would therefore seem that a quirk of spinal morphology 

is responsible for placing humans in direct relation with the 

figure of the earth, fomenting the human propensity for geo-

desic abstraction in a fashion entirely barred to pronograde 

quadrupeds—those flatlanding crust-crawlers who experience 

the planet only as a surface indefinitely far extended.9 

6. ‘This is then the zenith and nadir, that each person determines for and 

through himself.’ Kant, Physical Geography, 9:173. This prolonged spinal tra-

jectory also accounts for humans’ long-standing concern with exactly how 

far property rights extend downward into the earth’s mantle. At present, for 

instance, each US landowner ‘owns a slender column of rock, soil, and other 

matter stretching downward over 3900 miles from the surface to a theoretical 

point in the middle of the earth’. J.G. Sprankling, ‘Owning the Centre of the 

Earth’, UCLA Law Review 55 (2008), 979–1040: 981.

7. ‘Therefore, each can also have his own meridian.’ Kant, Physical Geogra-

phy, 9:171.

8. Kant, Physical Geography, 9:173.

9. ‘It is for lack of this human circumstance that quadrupeds cannot, or 

need not, orient themselves’. H. Müller-Sievers, ‘Tidings of the Earth: Towards 

a History of Romantic Erdkunde’, in M. Helfer (ed.), Amsterdamer Beiträge zur 

neueren Germanistik 47 (2000), 47–73: 50.
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Triggering the carving up of the planet with reticulating grati-

cules and navigational rhumb lines, sapience’s conquering of 

global space proceeds from and rests upon a lumbar founda-

tion whose verticality sets our species apart, instigating a ratio-

technical line of development extending from the first 

anthropoid’s binocular gaze upon its forelimb workspace all the 

way to the geostationary satellite high above.10 What Kant’s 

spinal thought-experiment hints at, then, is that Homo sapiens’ 

ability to exert cognizance and control on a planetary scale 

results from the same species-specific peculiarity as its sus-

ceptibility to back pain. 

10. Assignation of longitude, or East-West coordinates, was achieved via the 

further conquering of time: only by instating an entirely fabricated ‘prime me-

ridian’, with the use of accurate chronometers, could one ‘end-stop’ the globe’s 

non-Euclidean and boundless surface with a conventional and fixed reference 

point.
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C3. SPIRIT & BONE

Prior to this, Kant had already allowed osteology to productively 

constrain cognition by emphasizing the importance of the 

subjective incommensurability of Left and Right in anchoring 

spatial orientation.1 He used this observation to demonstrate 

that our specific sense of space is a ‘form of intuition’ (rather 

than any necessary or independently verifiable feature of real-

ity separate from our sensing). Thus, Kant rallies incommensu-

rability as an illustration in order to further his overall rationalist 

argument. However, such Left-Right ‘enantiomorphism’—the 

fact that each hand is a non-superimposable mirror image of 

the other (an ‘incongruous counterpart’)—derives from our 

chiral handedness, which is a direct consequence of our 

anciently inherited bilateral symmetry—that is, symmetry 

along a sagittal, i.e. spinal, plane.2 The fact that Kant looks to 

1. Kant had fixated on this notion as early as 1768: ‘the ultimate ground, 

on the basis of which we form our concept of directions in space, derives 

from the relation of [the] intersecting planes [of] our bodies’. He notes that 

we derive left, right, above, and below from the coronal and axial planes, since 

they arise from ‘the mechanical organization of the human body’ (and, thus, 

our bilaterian architecture). I. Kant, ‘Concerning the Ultimate Ground of the 

Differentiation of Directions in Space’, in D. Walford and R. Meerbote (eds., trs.), 

Theoretical Philosophy, 1755–1770 (Cambridge: Cambridge University Press, 

1992), 361–72. Likely running with the Kantian implication, Lorenz Oken later 

wrote that ‘through the medium of the bones the distinction between back 

and belly has been definitely established in the animal, and, as a consequence 

thereof, the distinction also of right from left. Before a formation of bone exists, 

the animal is for the most part a round cylinder’ (L. Oken, Elements of Physi-

ophilosophy, tr. A. Tulk [London: Ray Society, 1847], 368).

2. I. Kant, Prolegomena to Any Future Metaphysics, tr. J.W. Ellington (In-

dianapolis: Hackett, 1977), 4:286. See also J. Van Cleave and R.E. Frederick 

(eds.), The Philosophy of Right and Left: Incongruent Counterparts and the 

Nature of Space (New York: Springer, 1991).
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our hands in order to support his master-idea of ‘togetherness’ 

then suggests an even deeper connexion between spirit and 

bone. To fully grasp this, we need to explore Kantian 

togetherness.

Kant’s comparison of self-legislating reason to the globe’s 

antipodal self-enclosure captures, in an image, the fact that 

the very possibility of knowledge is secured by a kind of clo-

sure or infolding. It is only by generating its own limits—impos-

ing its own rules upon itself—that knowledge becomes 

possible. For, as Kant argued, merely having a perception is 

not the same as being justified in believing one’s perception 

veracious. Talking of how the world ‘objectively is’ is therefore 

inseparable from some grasp of what is permissible and imper-

missible for me to say about it; and this distinction, in turn, 

cannot come from sensible passivity or brute perception (as 

Hume noticed, sensations license no rules); it can only come 

from actively electing to impose limits upon oneself. In other 

words, just as the sphere presents an unbounded surface and 

a finite and definite shape because of its enclosure of itself 

in three dimensions, so too is a bounded space of possible 

knowledge—rather than a boundless mess of unconnected 

sensations—made available only by the self-relation involved 

in setting oneself rules of conduct or permissible judgements 

(that are not to be found within perception itself, just as the 

boundedness of the sphere is not to be found merely by tra-

versing its unbounded surface like a blind beetle). There is no 

objective experience that does not harbour a covert relation 

to the justification one has in believing said experience to be 

objective. (There is no knowledge without self-relation, no 

consciousness without self-consciousness, no sphere without 

antipodal closure.) 
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Cognition, that is, is constitutively governed by its own rules 

of organisation and regulation, which are sui generis in the 

sense of being self-defined and endogenous, or produced by 

the increasing tendency of a system to take only its own 

states as functionally efficacious or informative (in other 

words, collapsing into yourself is the same as the generation 

of spontaneous ‘criteria’ through which alone you can become 

conscious that your experiences can be wrong and, thus, 

become conscious of yourself as a conscious agent). It is a 

most fundamental lesson of Kantian purism: a rational actor, 

insofar as it is rational, can only respond to rational arguments. 

This is what Kant meant by ‘spontaneity’. Yet, at the same 

time, it is also true of a nervous system that it can only expe-

rience its own states or its own inputs. It is receptive, of course, 

but only in the ‘language’ of its own inputs. In the same way 

in which a model Kantian rational agent can only obey rational 

rules (i.e., those set by itself), there is a definite sense in which 

a nervous system only experiences itself. Both, in other words, 

are forms of enclosure. And they echo one other across the 

aeons. There is no such thing as an innocent metaphor, and 

we will draw our genealogical thread from this insight hidden 

in Kant’s selection of chirality and bipedality as illustrations 

of rationality. 

From an aeonic perspective, the entrenched constraints 

of discursive initiation (glottogony) are revealed as only the 

most recent frontier of life’s infolding collapse into its own 

spontaneous parameter space—whether anatomized by rational 

rules or sensorial modalities. Both rules and senses are gen-

erators of endogeneity, thus allowing for the possibility of  

formal comparison. For it is only by coiling into further self-

relation—in the sense of a system’s propensity to constrain 

functionally relevant states to ‘internal’ states—that an outer 
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world, of increasing phenomenological immersion and catego-

rial complexity, emerges.3 Orientation (upon a rolling planet as 

much as within a discursive exchange) is multilayered, his-

torically variegated, and polymodal. ‘Immediacy’, wherever it 

is encountered, is a secondary product of the organism’s ten-

dency to disappear up its own ganglia (and, later, its own glot-

tis). So both cerebrospinal ensconcement and semantogenic 

englobement are legible as thresholds of an inward collapse 

that was initiated around six hundred million years ago with the 

evolution of nervous architectures.4 We, as representational 

systems, have never been in immediate contact with anything 

except our own modellings: this applies not just to proposition-

ally structured knowledge but also to representational states 

in general, whether sentential or sentient.5 Hence worldedness 

proceeds not only from rational apertures but also nervous 

ones (where ‘aperture’ is just the constraining-through-closure 

requisite for a perspective), and we can generalize over ver-

tebral and conceptual armatures: for finitude (as an implexion 

into system endogeneity identifiable across both neuronal and 

juridical forms of constraint) concordantly embeds its own 

prehistory. Morpho-space and conceptual space echo one 

3. If one wants to remain safely within a right-minded and cautious Kan-

tian perspective here, note that functional comparison need not require causal 

reducibility. The model of the analogy-relation between different ‘functional 

encasements’—be they synaptic or syntactic—can be one of nested saltation, 

and not substantive community, and each new casement can still be said to 

echo those before it, even in their causal irreducibility one to the other. Endo-

geneity just is irreducibility to a surrounding milieu.

4. ‘With complex nervous systems in place in the Cambrian, it is likely that 

basic neural nets were present in the Precambrian Ediacaran animals, dating 

back to 600 million years ago’. D. Schulze-Makuch and W. Bains, The Cosmic 

Zoo: Complex Life on Many Worlds (New York: Springer, 2017), 157.

5. We are in touch always with representantia, never with representanda.
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another across the aeons. We have been collapsing inward 

since long before we began to rationally orient ourselves on 

this planet. 
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C4. CHRONOGENESIS

An important upshot of Kant’s definition of epistemicity as 

functional closure is his conclusion that time is something 

actively generated by this infolding, rather than passively given. 

Temporality is an active organisation and ordering of experi-

ences—something that is produced by operations of 

chronoception.1

Importantly, when comparing global space to rational space, 

Kant couldn’t help but muse that, although we comprehend 

the terrestrial ‘magnitude’, we remain ‘ignorant in regard to the 

objects that this surface might contain’.2 Following his analogy, 

the same sentiment might well be applied equally to reason 

and its own ‘grounds of differentiation’. Indeed, exploiting just 

such a suggestion, Schopenhauer would later assert that  

‘[c]onsciousness is the mere surface of our mind, and of this, 

as of the globe, we do not know the interior, but only the crust’.3 

By invoking an axis of depth, this psychogeological hypoth-

esis also implies a historical or genetic dimension to mind. (It 

was, as we shall later explore, during Kant’s era that the idea 

1. Metzinger: ‘Of course, all physically realized processes of information 

conduction and processing take time. For this reason, the information avail-

able in the nervous system in a certain, very radical sense never is actual in-

formation: the simple fact alone that the trans- and conduction velocities of 

different sensory modules differ leads to the necessity of the system defining 

elementary ordering thresholds and “windows of simultaneity” for itself. Within 

such windows of simultaneity it can, for instance, integrate visual and haptic 

information into a multimodal object representation—an object that we can 

consciously see and feel at the same time.’ T. Metzinger, Being No One: The 

Self-Model Theory of Subjectivity (Cambridge, MA: MIT Press, 2003), 25.

2. Kant, Critique of Pure Reason, 653 [A759/B787].

3. A. Schopenhauer, The World as Will and Representation, tr. E.F.J. Payne 

(New York: Dover, 2 vols., 1969), vol. 1, 136.
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of natural history was truly first consolidating: the idea of nature 

having a chronology outstripping human experience, one that 

was, at the time, being first mapped onto Earth’s superposed 

strata.) Furthermore, given that chronoception is itself a prod-

uct of mindedness, a corollary implication is that time itself has 

a history. And indeed, the phylogenesis of time receptivity can 

be recounted; it is a neural saga that is legible in the ossified 

memory of the regionalizing and segmenting spine.4 But this 

4. Further expanding Kant’s collocation of the human sensorium and our 

upright standing upon the planetary mass, gravitational pull has lately been 

unveiled as itself an important perceptual anchor. Gravity’s terrestrial ubiquity, 

it is theorized by Lacquaniti et al., allows it to provide the perfect frame of 

reference for both space and time within our nervous system, a frame which 

emerges from multisensory cues (visual, vestibular, proprioceptive, interocep-

tive). Invariant downward pull ‘defines a three-dimensional Cartesian frame’ 

for space, whilst the ‘gravitational acceleration of falling objects can provide a 

time-stamp on events, because the motion duration of an object accelerated 

by gravity over a given path is fixed’. See F. Lacquaniti et al., ‘Gravity in the 

Brain as a Reference for Space and Time Perception’, Multisensory Research 

28:5–6 (2015), 397–426. This leads Jörges and López-Moliner to define gravi-

ty-related perceptual processes as a ‘strong prior’ within a Bayesian framework. 

See B. Jörges and J. López-Moliner, ‘Gravity as a Strong Prior: Implications for 

Perception and Action’, Frontiers in Human Neuroscience 11:203 (2017). Swan-

son has already linked such predictive ‘hyperpriors’ back to Kant’s ‘categories’ 

and ‘forms of appearance’ as the organizing principles of empirical experience. 

See L.R. Swanson, ‘The Predictive Processing Paradigm Has Roots in Kant’, 

Frontiers in Systems Neuroscience 10:79 (2016). This, then, is how the plan-

etary mass canalizes formal properties of our experiential universe. Moreo-

ver, the ‘insuperability’ of such deep calibration (or gravitational ‘ur-framing’) 

raises interesting problems for space travel and the prospect of life in earth-

discrepant gravities. This, in turn, raises further questions concerning the po-

tential variance of alien sensoria and the constraining principles under which 

any cogito must needs function within our universe. (Dunér and Osvath have 

dubbed this type of inquiry ‘astrocognition’. See D. Dunér, ‘Astrocognition: Pro-

legomena to a Future Cognitive History of Exploration’, in U. Landfester, N.-L. 

Remus, K.-U. Schrogl, and J.-C. Worms [eds.], Humans in Outer Space—In-

terdisciplinary Perspectives [New York: Springer, 2011], 117–40; and M. Osvath, 
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story starts not inside (the spine-as-fossil-record), but, far 

outside, multiple light years away (though the meaning of ‘inside’ 

and ‘out’ here become progressively more twisted).

Solar flux barrages the earth’s atmosphere with 174 pet-

awatts of radiance,5 creating the stark energy differentia required 

for the cascading upswell of systems that achieve quasi-sta-

bility through unceasing negative regulation—what we call 

‘life’.6 Only such constant perturbation affords the budget for 

such a system to constantly expend its resources to maintain 

itself: and in continually reproducing itself in this way—in main-

taining system invariance and propagation via negative feed-

back—said system collapses into causal circularity.7 It causes 

itself to exist, and in so doing becomes more involved in caus-

ing itself to exist. This generates, spontaneously, proto-criteria 

for ‘failure’ or ‘success’ insofar as the system has now ‘defined’ 

itself by its propensity to stay within a range of acceptable 

states for self-reproduction and self-propagation. (It begins to 

‘Astrocognition: A Cognitive Zoology Approach to Potential Universal Principles 

of Intelligence’, in D. Dunér [ed.], The History and Philosophy of Astrobiology: 

Perspectives on Extraterrestrial Life and the Human Mind [Newcastle: Cam-

bridge Scholars, 2013], 49–66.) Intelligence will have to overcome such paro-

chial constraints if it is to reach much beyond the tellurian cradle. For the time 

being, however, we can only speculate upon what extraterrestrial analogues to 

our own sensorium and motorium may look like. See J.L. Cranford, Astrobiologi-

cal Neurosystems: Rise and Fall of Intelligent Life Forms in the Universe (New 

York: Springer, 2014), and N.A. Cabrol, ‘Alien Mindscapes—A Perspective on 

the Search for Extraterrestrial Intelligence’, Astrobiology 16:9 (2016), 661–76.

5. C.J. Rhodes, ‘Solar Energy: Principles and Possibilities’, Science Progress 

93 (2010), 37–112.

6. More precisely, they achieve metastability. To paraphrase Wiener, living 

organisms are metastable Maxwell demons whose stable state is to be dead. 

N. Wiener, Cybernetics: Or Control and Communication in the Animal and the 

Machine (Cambridge, MA: MIT Press, 1965), 59. 

7. R. Poli, Introduction to Anticipation Studies (New York: Springer, 2017), 18.
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act as if it is an end unto itself.) In reaction to environmental 

perturbation, it pinches itself off into its own spontaneous 

‘parameter space’ of regulative function, defined by these proto-

criteria for propagative success, and therefore comes to be 

defined by its tendency to dynamically remain within this state 

space. And, since negative regulation is also feedforward con-

trol, a progressively more ramified responsivity to external 

stressors—the characteristic which, through the course of 

evolution, eventually leads to neural blossoming—is also, inev-

itably, the inward generation of time, the incipience of chro-

noreceptivity. 

The sun, appropriately, is life’s inceptive abiogenetic stressor 

as well as remaining, to this day, its prime ‘zeitgeber’ (its cir-

cadian ‘time-giver’ in the parlance of chronobiologists).8 Pro-

voked by such enveloping hostility, toxicity, and agitation, 

abiogenetic implosion into functional self-relation allows the 

living system to better present its own states to itself so as to 

gain feedforward control over oncoming perturbation. This 

predictive core constitutive of all living process—highlighted 

from Maturana to Rosen—is testament to the fact that the 

organism exists and persists through its exposure, and antici-

patory responsivity, to hazard.9 Known in biology as hormesis, 

the idea is that intermittent exposure to environmental 

8. J. Aschoff, ‘Exogenous and Endogenous Components in Circadian 

Rhythms’, Cold Spring Harbor Symposia on Quantitative Biology 25 (1960), 

11–28.

9. ‘A living system, due to its circular organization […] functions always in 

a predictive manner’. H.R. Maturana, ‘Biology of Cognition’, in H.R. Matura-

na and F.J. Varela, Autopoiesis and Cognition: The Realization of the Living 

(Dordrecht: Reidel, 1980), 26–7. See also R. Rosen, Anticipatory Systems: 

Philosophical, Mathematical, and Methodological Foundations (New York: 

Springer, 2012). 
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stressors provokes compensatory, adaptive, and beneficial 

response.10 Stress, whilst provoking the organism to retreat 

and fall into itself, foments ‘biological robustness’.11 This applies 

at the cellular and macroevolutionary levels, so that the advent 

of the CNS can be explained as the phyletic progeny of such 

propulsive antagonism—because the CNS is nature’s organ 

of anticipation.12 Crofts refers to this dynamic of environmen-

tal perturbations forcing ramifying feedforward responsivity as 

‘chronognosis’, arguing that, in a sense, ‘all living organisms are 

aware of time’. He notes, however, that ‘chronognostic range’ 

varies with neural intricacy:

With the increasing complexity of metazoans, development of a 

nervous system, differentiation of organs of sense, and develop-

ment of the head-tail polarity, and a brain and memory in higher 

animals, the scope of behavioural complexity also increases, and 

along with this, the complexity of mechanisms [for] chronognostic 

range.13

Indeed, at the neurophysiological level, timekeeping is not  

performed by specialized circuits or dedicated systems,  

but appears to be a ubiquitous and ‘intrinsic property of  

neurons’ themselves.14 There is evidence that even the 

10. M.P. Mattson, ‘Hormesis Defined’, Ageing Research Review 7:1 (2008), 1–7.

11. H. Kitano, ‘Towards a Theory of Biological Robustness’, Molecular Sys-

tems Biology 3:137 (2007).

12. M.P. Mattson, ‘The Fundamental Role of Hormesis in Evolution’, in M.P. 

Mattson and E.J. Calabrese (eds.), Hormesis: A Revolution in Biology, Toxicol-

ogy and Medicine (New York: Springer, 2010), 57–68.

13. A.R. Crofts, ‘Life, Information, Entropy, and Time: Vehicles for Semantic 

Inheritance’, Complexity 13:1 (2007), 14–50: 23–4.

14. D.V. Buonomano and A. Goel, ‘Temporal Interval Learning in Cortical 
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miniscule brains of insects such as bumblebees exhibit an oper-

ant, rather than merely circadian, sense of temporal interval.15 

Nonetheless, as neural circuity intricates, so too does  

chronoceptive scope. And this, of course, demands further 

self-interment.

Cultures is Encoded in Intrinsic Network Dynamics’, Neuron 91 (2016), 1-8. Cf. 

R.B. Ivy and J.E. Schlerf, ‘Dedicated and Intrinsic Models of Time Perception’, 

Trends in Cognitive Sciences 12:7 (2008), 273–80.

15. P. Skorupski and L. Chittka, ‘Animal Cognition: An Insect’s Sense of 

Time?’, Current Biology 16:19 (2006), 851–3. See also A.B. Barron and C. Klein, 

‘What Insects Can Tell Us About the Origins of Consciousness’, PNAS 113:18 

(2016), 4900–4908. Both articles, inquiring into the insect lifeworld, quote 

Kant’s views on time as transcendentally presupposed by subjective experi-

ence: there may never be a Newton of a blade of grass, but could there be a 

Kant of dipteran spatiotemporality?
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C5. BELATED COSMOGONY 

Indeed, both life and time-receptivity—in their intimacy and 

congenitality—can be mutually defined as nothing but self-

interments.1 Only by retreating inwards, into fluency with its 

own system-states, does the organism progressively separate 

itself from the causal absolutism of the surrounding milieu, 

obtaining ever more functional leeway and behavioural lability 

via increasing delamination from its immediate environs. (This 

is why the CNS has long been seen as the organ of individu-

ation.) The ability to do things is arrived at in this way: this goes 

for the capacity to digest the outside world as much as the 

possibility of motile—rather than sessile—modes of life within 

it. Locomotive autonomy—across all relevant modalities, 

whether bioenergetic or biomechanical—is bequeathed by 

potentiating implosivity. First emerging as the outpouching of 

a complexifying gut, then as the innervating escape into the 

organism’s own CNS-simulation, and finally as the deposition 

of an empowering yet finitude-entrenching recognitive encase-

ment, evolution’s ongoing investment into its own systemic 

insularity migrates outwards from gastronomic, to phanero-

scopic, to juridical domains—all in step with incremental chron-

ognostic range. Again, orienting yourself on the planet would 

be impossible without all these layers in play. Orientation has 

a prehistory.

And of course, after the archenteron’s gastrulating intro-

version into a complexified alimentary tract, the neurulation of 

1. ‘We found ourselves working as slave components of systems whose 

scales and complexities we could not comprehend. Were we their parasites? 

Were they ours? Either way we became components of our own imprison-

ment’. S. Plant, Zeroes and Ones: Digital Women + The New Technoculture 

(London: Fourth Estate, 1998), 4.
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the nervous system provides the frontier of collapse shared 

by all eumetazoans. The centralizing nervous system and its 

spinal support represent the next portentous stage in the seal-

ing off of the organism into its own globally enclosing world-

model. 

For only by variegating the ways in which a system reliably 

and differentially actuates and effects itself (thus further gen-

erating criteria of saliency and relevancy for adaptively benefi-

cial representings) does a robust and differentiated external 

world increasingly arise without (in parallel with the divarication 

and tumefaction of axonal projections and sensory arrays within). 

Therefore, the centralization of nervous architectures (the 

centripetal involution of simple radial cnidarian neuroid nets 

into segmented bilateral annelid systems, etc.) presents, across 

phanerozoic time, the procedural building of a world (or ‘worlds’, 

depending on one’s phyletic ecumenism).2 Since 1925, this 

world-generating structure has been referred to as a chrono-

tope, a term that emerged from the intersection of biosemiot-

ics, neuroanatomy, and earth systems science in Soviet 

proto-cybernetics. Proposed by the Russian neurophysiologist 

A.A. Ukhtomsky (1875–1942), it refers to the way in which the 

organism nervously generates, and inhabits, its own globally 

unified space-time through the active coordination of inputs 

and excitations. With an explicitly acknowledged Kantian her-

itage, Ukhtomsky’s notion of the chronotope (хронотоп) 

2. It appears that nervous systems are not monophyletic and are instead 

examples of homoplasy: they have emerged separately several times through 

convergent evolution. See L. Moroz, ‘On the Independent Origins of Complex 

Brains and Neurons’, Brain, Behavior and Evolution 74:3 (2009), 177–90. To 

expropriate a phrase from Kuhn, this insinuates the existence of different 

clades ‘practicing their trades in parallel worlds’. T. Kuhn, The Structure of Sci-

entific Revolutions (Chicago: University of Chicago Press, 1962), 150.
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highlights the fact that time and space (and hence a coherent 

world) are outcomes dynamically generated by the complexi-

fying CNS.3

This conception therefore confirms that the more the 

organism implodes intradermally—exaggerating its synaptic 

architectures of fluency with itself—the further an extradermal 

universe will explode for it. (This is the consecration of what 

Charles Sanders Peirce called a ‘phaneron’. Ergo, the phaneron, 

properly considered, is a phanerozoic inheritance.)4 

The CNS, accordingly, represents an egress from imme-

diacy (and a chronotopic escapement) to the exact degree 

3. Ukhtomsky’s conviction was that ‘we perceive the world as anticipations 

of its future’. See I. Tuomi, ‘Chronotopes of Foresight: Models of Time-Space 

in Probabilistic, Possibilistic and Constructivist Futures’, Futures and Foresight 

Science 1:1 (2019), 2. Inspired by his studies in how functional coordination 

emerges from phase synchronization and heterochronia in the activity of nerve 

centres, Ukhtomsky was led to propose that the CNS actively generates tem-

porality. See A. Kurismaa, ‘Perspectives on Time and Anticipation in the Theory 

of Dominance’, in M. Nadin (ed.), Anticipation: Learning from the Past—The 

Russian/Soviet Contributions to the Science of Anticipation (New York: 

Springer, 2015), 37–58. A chronotope, therefore, becomes legible as the organ-

ism’s ‘frame of anticipation’ wherein ‘[p]erceiving an object automatically im-

plies the anticipation of its world line’. (Ukhtomsky had borrowed Minkowski’s 

term world line to express an object’s path in 4-dimensional time-space.) As 

Chebanov glosses, Ukhtomsky thought that the ‘organization of these worlds 

[can] be thought of in terms of geometrodynamics’ and, accordingly, they 

become amenable to ‘mathematical description’. This, in turn, allows a com-

parative neuroanatomy of worlds, or, a ‘non-hominoid thesaurus’ for differing 

states of worldedness. See S.V. Chebanov, ‘Ukhtomsky’s Idea of Chronotope 

as Frame of Anticipation’, in Nadin (ed.), Anticipation, 137–50. Moreover, the 

semiotician M.M. Bakhtin duly inherited Ukhtomsky’s notion and applied it to 

analysing the preconscious organisational principles embedded across fictional 

worlds: thus initiating a comparative history (or, perhaps, palaeontology) of the 

semantic phases of human worldedness.

4. C.S. Peirce, Collected Papers (Cambridge, MA: Harvard University Press, 

8 vols., 1931), vol. 1, 141.
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that it is the generation of an entirely artefactual reality (‘kept 

honest’, and thus teleofunctionally utile, by the ‘constraining 

affordances’ of incoming sense-data).5 It is, then, paradoxically, 

a self-propelling reality escape—via informatic and chronotopic 

invagination—that endows the interned organism with the 

power over reality first presaged by the emergence of brain-

masses in predatory flatworms, and which blossoms forth in 

the simulative universe of the encephalizing craniate cortex.6 

A cosmogony belated by some 13.3 billion years. Indeed, it truly 

is a form of ‘egress’ in that it is only via productive forgetting 

that such a system generates salient (and therefore adaptively 

utile) worldedness.7 The CNS operates as an emulator that 

doesn’t emulate its own emulating procedures (i.e., we do not 

experience ourselves as a ganglia stack), and in consequence 

we (as system-denizens) feel in direct and immediate contact 

with the reality emulated (or within which we are interned). A 

nervous system, then, is a ‘reality escape’ precisely in so far as 

it is a generator of ‘artificial reality’. Redacting upstream 

5. L. Floridi, ‘A Plea for Non-Naturalism as Constructionism’, Minds and Ma-

chines 27 (2017), 269–85.

6. H.B. Sarnat and M.G. Netsky, ‘The Brain of the Planarian as the Ancestor 

of the Human Brain’, Canadian Journal of Neurological Sciences 12:4 (1985), 

296–302. Recent phylogenomics suggests the possibility of an even more 

basal urbilaterian origin for brain development, however. See N. Riebli and H. 

Reichert, ‘The First Nervous System’, in S.V. Shepherd (ed.), The Wiley Hand-

book of Evolutionary Neuroscience (Oxford: Blackwell, 2017), 125-52: 126.

7. Again taking chronoception as our example, simultaneity is achieved, as 

Metzinger argues by way of Pöppel, by the ‘opening of time windows’ precisely 

via system-wide deletion of ‘information about [the system’s] own physical 

processuality’ (this is achieved ‘by not defining temporal relations between 

elements given within such a basal window of simultaneity’). Concordantly, our 

sense of synchronous integration (i.e. temporal simultaneity) is achieved by 

productive elimination of the asynchronous operations that produce it. Metz-

inger, Being No One, 129–39.

 EBSCOhost - printed on 11/23/2020 11:20 PM via UNIV OF SOUTHERN CALIFORNIA. All use subject to 
https://www.ebsco.com/terms-of-use 



31

C
5

. B
E

L
A

T
E

D
 C

O
S

M
O

G
O

N
Y 

processes in its own pipeline of world-manufacture, nervous 

enclosure makes naive realists of us all.

What then is the spinal column, if not a megalith raised to 

the mineralizing trace of the organism’s diaspora into its own 

bloating sensorium—each level of axial segmentation a mon-

ument to further neural self-entanglement—dorsally fulgurat-

ing our cephalocaudal axis, an outward memory of inward 

collapse? Indeed, despite the fact that cephalopods exhibit 

extravagantly complex nervous organization, the most inte-

grated and encephalized CNSs belong unequivocally to verte-

brates, for whom metameric spinal regionalization repeats into 

compartmentalizing brain.8 A pulsing paradox, intelligence enters 

the worldly scene by emigrating into its own chronotope.9

Nature attempts to escape itself by creating a nervous 

system. Indeed, when the patient of this phyletic reality escape 

becomes, in some small degree, capable of reflecting upon 

itself as such, it first attains the ability to model itself modelling 

and, by conjointly becoming capable of directed intervention, 

exhibits minimal self-consciousness. Capturing the fallibility of 

one’s perception forces one to reflect on the distinction between 

oneself and world. Apperception pieces itself together hence-

forth as escape velocity, or jailbreak, from claustrophobic union 

with inertial world-immersion: for, by migrating the abiogenetic 

energetic gradient of ‘intradermal’ and ‘extradermal’ into prop-

erly temporal and modal dimensions, via the inauguration of 

language-use and coterminous expansion of working memory, 

8. B.U. Budelmann, ‘The Cephalopod Nervous System: What Evolution Has 

Made of the Molluscan Design’, in O. Breidbach and W. Kutsch (eds.), The 

Nervous Systems of Invertebrates: An Evolutionary and Comparative Ap-

proach (Birkhäuser Verlag: Switzerland, 1995), 115–38.

9. This is simply another way of acknowledging that everything in intel-

ligence is self-earnt, or, there is nothing arrogated therein.
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mere attentional economy involutes into executive function, 

goal-directedness—and mental time travel.10 

Baptized by evolutionary psychologists as ‘proscopic 

chronesthenia’ or ‘autonoetic consciousness’, the tendency 

to actively manipulate futures presents the most ostentatious 

reality egress since our ancestral cerebrospinal entrapment.11 

(Debate persists concerning nonhuman capacities in this 

department.)12 Becoming first able to wield subjunctives and 

conditionals, intellect now feeds on newfound disequilibrations 

between ‘the possible’ and ‘the merely actual’ such that it can-

not but orient itself toward redesigning the world, because it 

can now not only imagine things otherwise but also reverse-

engineer their workings.13 Moreover, the ability to talk about 

the possible—rather than being trapped within the exigent 

present—is what extends the human chronotope or Umwelt 

to encompass immense illimitable spatiotemporal distances, 

allowing it to prospect unseen, unexampled, and non-present 

10. T. Suddendorf and M.C. Corballis, ‘The Evolution of Foresight: What is 

Mental Time Travel, and is it Unique to Humans?’, Behavioural and Brain Sci-

ences 30:3 (2007), 313–51.

11. E. Tulving, ‘Chronothesia: Conscious Awareness of Subjective Time’, in 

D.T. Stuss and R.T. Knight (eds.), Principles of Frontal Lobe Function (Oxford: 

Oxford University Press, 2002), 311–25.

12. G. Martin-Ordas, ‘With the Future in Mind: Toward a Comprehensive Un-

derstanding of the Evolution Future-Oriented Cognition’, in K. Michaelian, S.B. 

Klein and K.K. Szpunar (eds.), Seeing the Future: Theoretical Perspectives on 

Future-Oriented Mental Time Travel (Oxford: Oxford University Press, 2016), 

306–27.

13. ‘[T]he ability to reason using modal notions is characteristic of humans, 

and is certainly remarkable, arguably playing an important role in our evolution 

and setting us apart from other intelligent beings’. A. Borghini, A Critical Intro-

duction to the Metaphysics of Modality (London: Bloomsbury, 2016), 19.
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perils and possibilia.14 Eventually triggering rational prognosis 

(which first coalesces with the late-mediaeval emergence of 

insurance industries, financial markets, and speculation upon 

them) the ‘Art of Conjecture’ is incepted, and possible futures 

increasingly come to infiltrate the present.15 This increasing tilt 

toward the long term is the core characteristic of modernity. 

Indeed, having been cranially outsourced by the seven-

teenth-century invention of calculus, and fully automated with 

the explosion in computation following the Second World War, 

simulation (at last fully externalized from the CNS via prosthetic 

delegation) now comes to progressively reverse-engineer the 

very structure of possibility itself.16 For a science that incre-

mentally relies on simulation (in the form of forecast) is a sci-

ence that, at least in part, creates its own objects. This, in turn, 

engenders the tendency for us to live, more and more, in a 

world entirely of our own making. The distinction between 

‘natural’ and ‘artificial’ progressively collapses, as we see today 

in fields ranging from synthetic biology to genome editing, from 

climate engineering to nanotech to materials research.17 Now 

unfurling on a global scale, prediction computes contingencies 

and provokes real-world preventative procedures, yet the 

exponential thickening of predictive infrastructures breeds ever 

14. A. Giddens, Modernity and Self-Identity: Self and Society in the Late 

Modern Age (Stanford, CA: Stanford University Press, 1991), 127–8.

15. B. de Jouvenel, The Art of Conjecture, tr. N. Lary (New York: Basic 

Books, 1967).

16. G. Gramelsberger, ‘Introduction’, in G. Gramelsberger (ed.), From Sci-

ence to Computational Sciences: Studies in the History of Computing and its 

Influence on Today’s Sciences (Zurich: Diaphanes, 2011), 13.

17. G. Gramelsberger, ‘From Science to Computational Sciences: A Science 

History and Philosophy Overview’, in Gramelsberger (ed.), From Science to 

Computational Sciences, 41.
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more—and ever more novel—contingencies to predict.  

Risk escalation is utterly endogenous to the world-interior of 

advanced modernity, as the friction of its mechanism (just as 

it is with the gigantized external sensorium of planetary com-

putation, so it is with individual nervous systems: recalcitrance 

is systemically ineliminable, inasmuch as no model can exhaus-

tively model itself modelling without falling into infinite—and 

thus impossibly expensive—recursion).18 This is how the pro-

ject of planetary forecast progressively parochializes actuality, 

ghettoizing the ‘merely real’. Reality escape attains a whole 

new significance as in silico realities begin to exert causal effi-

cacy upon our own. In ‘the petabyte-scale period of science’ 

we no longer passively model nature but unavoidably remould 

it: the artefactual nature of nervous world-manufacture spills 

out of the skull as computational science unleashes an artifi-

cialization of nature on a planetary scale.19 Nervous organ 

18. Benjamin Bratton uses the example of a high-fidelity simulation of global 

climate systems: the power consumption required for suitably high-resolution 

modelling would entail that the primary climatological event modelled would be 

itself. See B. Bratton, The Stack: On Software and Sovereignty (Cambridge, 

MA: MIT Press, 2016), 102.

19. Nordmann writes that ‘technoscience knows only one way of gaining 

new knowledge and that is by first making a new world’. See A. Nordmann, ‘Col-

lapse of Distance: Epistemic Strategies of Science and Technoscience’, Danish 

Yearbook of Philosophy 41:1 (2006), 7–34: 8. Mansnerus, similarly, writes that 

‘the metaphor of “experimenting with Nature” could be upgraded to regard 

simulation models as artificial nature, subject to interrogative manipulation’. 

See E. Mansnerus, ‘Explanatory and Predictive Functions of Simulation Model-

ling’, in Gramelsberger (ed.), From Science to Computational Sciences, 177–

93. ‘Simulation’, Gramelsberger adds, ‘can be used for both rational prognosis 

and “numerical breeding”’ (Gramelsberger, ‘Introduction’, 42). In other words, 

simulative artefacts do not merely mimic realities but produce new ones. We 

live in an age of the numerical breeding of new worlds, as is evident in materials 

research, synthetic biology, or nanotechnology. Such vocations, Floridi notes, 

‘are increasingly “artificializing” or “denaturalizing” the world […] as well as what  
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maturates into technoscientific organon. Chronotopes, perforce, 

have a tendency to leak.20

Many of these notions were already present in Ukhtomskii’s 

neurological conceptions and those of his Soviet compatriots. 

Ukhtomskii had postulated that the organismic chronotope—

by facilitating increasingly long-range control over its environ-

ment—was the initial trigger behind life’s tendency to reformat 

its surroundings at progressively greater spatiotemporal scales.21 

Yet it was Ukhtomskii’s contemporary, the biogeochemist 

Vladimir Ivanovich Vernadskii (1862–1945), who fully elaborated 

this suggestion in his cosmist notion of the incipient noösphere 

(ноосфера). Vernadskii followed Louis Pasteur in noticing that 

organic chemistry, because of its chiral features, is defined by 

dissymmetry in space,22 further arguing, however, that biotic 

matter is likewise identified by dissymmetry in time. Life  

produces its own time, or, life is the generation of a  

qualifies as real’. See Floridi, ‘A Plea for Non-Naturalism as Constructionism’, 271.  

In world-historical terms, this is all downstream of the fact that, because a 

nervous system can only represent the world through translating world states 

into neural artifice, the activity of nerve-bound agents tends towards artifi-

cializing the world itself.

20. Yet, as certain futurists have argued, this outward eversion may revert 

back into wholesale inward collapse, as neural implosion segues into computa-

tional implosion: the ‘transcension hypothesis’ posits as an attractor common 

to the space of all possible civilizations something called ‘STEM compression’: 

a tendency to densify and miniaturize in the pursuit of informatic efficiency—

to the point of receding into black holes, and not just figurative ones. J. Smart, 

‘The Transcension Hypothesis: Sufficiently Advanced Civilizations Invariably 

Leave our Universe, and Implications for METI and SETI’, Acta Astronautica 

78 (2012): 55–68.

21. P.V. Simonov, The Motivated Brain: A Neurophysiological Analysis of 

Human Behaviour, tr. L. Payne (New York: Gordon and Breach, 1991), 15.

22. See V. Serdyuk, Scoliosis and Spinal Pain Syndrome: New Understand-

ing of their Origin (Delhi: Byword Books, 2014), 31–3.
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temporal arrow.23 Directional time is, then, the collective secre-

tion of earth’s biosphere (биосфере—another term popular-

ized by Vernadskii). This temporality-generative ‘symmetry 

breaking’ at the core of living process neatly explains the seem-

ingly directional nature of macroevolution, which Vernadskii 

explicitly links to cephalization and the ‘evolution of matter in 

a single, headward direction’.24 Cephalization, Vernadskii con-

cluded, converges upon homo sapience, which is inaugural of 

the noösphere, or, in a phrase that Vernadskii borrowed from 

the American geologist Joseph Le Conte, that psychozoic era 

of terrestrial history defined by the wholesale capture of earth 

systems by intentional activity.25 Vernadskii’s noösphere—a 

downstream product of cephalizing chronoreceptivity— 

23. G.S Levit, W. Krumbein, and R. Grübel, ‘Space and Time in the Works of 

Vernadsky’, Environmental Ethics 22:4 (2000), 377–96.

24. G.M. Young, The Russian Cosmists: The Esoteric Futurism of Nikolai 

Fedorov and his Followers (Oxford: Oxford University Press, 2012), 156. Verna-

dskii took the phrase ‘cephalization’ from the American geologist James Dwight 

Dana (1813–1895), who had coined the term whilst classifying crab nervous 

architectures, exclaiming that ‘This centralization is literally a cephalization of 

forces’. See J.D. Dana, ‘A Review of the Classification of Crustacea’, American 

Journal of Science and Arts 22 (1856), 14–29: 15. Later, Dana wrote of how 

the nervous system—‘that feeling, knowing, outreaching and inworking thing’—

converges irreversibly headwards into the ‘development of the brain in Man’. 

See J.D. Dana, ‘The Classification of Animals Based on the Principle of Cephali-

zation’, American Journal of Science and Arts 35 (1863), 321–53. Although 

such orthogenetic ideas were popular in the early nineteenth century, they tend 

to be rejected by contemporary science. Dana’s idea of inevitable cephalization 

is likely an artefact of our own biases. See C.H. Lineweaver, ‘Paleontological 

Tests: Human-Like Intelligence Is Not a Convergent Feature of Evolution’, in 

J. Seckbach and M. Walsh (eds.), From Fossils to Astrobiology: Records of 

Life on Earth and the Search for Extraterrestrial Biosignatures (New York: 

Springer, 2009), 355–70. As Gould said, ‘Homo sapiens is an entity, not a ten-

dency’. S.J. Gould, Wonderful Life (London: Hutchinson Radius, 1990), 320.

25. J. Le Conte, Elements of Geology (New York, 1878), 557–70.
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announces a globe turned artefact, with eventual erasure of 

the distinction between frontal cortex, higher nervous function, 

and geocosmic mass.26 A relentless promulgator of orthogen-

esis, Vernadskii’s fellow traveller Teilhard de Chardin wrote of 

how cephalization provides the ‘Ariadne’s thread’ of time, 

whereby ‘nerve ganglions concentrate; they become localized 

and forward in the head’:

Life is the rise of consciousness, we have agreed. If it is to pro-

gress still further it can only be because, here and there, the 

internal energy is secretly rising up under the mantle of the flow-

ing earth. Here and there, at the base of nervous systems, psychic 

tension is doubtless increasing […] the active phyletic lines grow 

warm with consciousness towards the summit. But in one well-

marked region at the heart of the mammals, where the most 

powerful brains ever made by nature are to be found they become 

red hot. And right at the heart of the glow burns a point of incan-

descence. […] We must not lose sight of that line crimsoned by 

the dawn. After thousands of years rising below the horizon, the 

flame bursts forth at a strictly localized point. Thought is born.27

He went on to claim that,

[s]ince, in its totality and throughout the length of each stem, the 

natural history of living creatures amounts on the exterior to the 

gradual establishment of a vast nervous system, it therefore 

26. No responsibility without risk, of course: ‘If man [does] not use his brain 

[for] self-destruction, an immense future is open before him’. V. Vernadskii, 

‘The Biosphere and the Noösphere’, American Scientist 33:1 (1945), 1–13: 8. 

The nervous system may well be the geocosm’s prime executive.

27. P.T. de Chardin, The Phenomenon of Man (London: Collins, 1955), 153–60.

 EBSCOhost - printed on 11/23/2020 11:20 PM via UNIV OF SOUTHERN CALIFORNIA. All use subject to 
https://www.ebsco.com/terms-of-use 



38

C
5

. 
B

E
L

A
T

E
D

 C
O

S
M

O
G

O
N

Y 

corresponds on the interior to the installation of a psychic state 

on the very dimensions of the earth.28

This, then, is how bone armature interlocks with discursive 

architectonic (as its phanerozoic precursor) and consequently 

also with the deep upswells of terrestrial history as well as the 

longest-range futurity. It is how we came to think like a planet. 

It is why the sun’s downward onslaught of insolation triggers 

synapsing spines to tendentiously rise; for the uphill struggle 

inherited by all negentropic systems is simultaneously, and 

ineluctably, also a falling inward. And the outward marker of 

life’s coiling collapse, the great monument raised to implosion, 

is the cephalocaudal surge of the spinal cord and its vertebral 

mast; in this way, the conglomerating backbone and its axon 

fasciculations become legible to us as the legacy trace of the 

influx of time into the organism’s being. And so, although spines 

rise from the planet, scraping cautiously skyward toward the 

star that initiated their uphill struggle, this apparent phototro-

pism (growth towards light) is in fact an instance of chronotaxis 

(departure into time—escapement from the immediate and 

orientation within a history grander than oneself) volatized by 

the congenitality of agitation and anticipation at the dawn of 

life.29

The spine is a tautegory for the long-durational gestation 

of futurity—a symbol that expresses its object not by mediat-

ing it but by manifesting it. But if, in becoming sensitive to time, 

28. Ibid., 146.

29. The palaeontologist Mark A.S. McMenamin establishes that the roots 

of the Vernadskian ‘noösphere’ can be traced all the way back to Ediacaran 

‘chemocognition’. M.A.S. McMenamin, The Garden of Ediacara: Discovering 

the First Complex Life (New York: Columbia University Press, 1998), 239–51.
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the organism also conquers it (as exampled all the way from 

the rudimentary cell’s heat-shock proteins up to humanity’s 

present-day apparatus of cosmological forecasting), this feed-

forward encroachment of future behaviours into present ones, 

this lurch into futurity, also comes at a price. 
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C6. FEARFUL SYMMETRY

The fact that all representation requires mediation (that there 

is nothing simply ‘given’, either in conceptual graspings or in 

neural activations) means that the more complex our world-

model becomes, the more we must fold into our own systems. 

Yet for the living, each gyre of life’s egress into its own param-

eter space is experienced as a painful departure from 

immersion.

Chronognostic range and nociceptive capacity are posi-

tively correlated.1 So that while, from the finalistic perspective 

of propagative function, such complexification spells unparal-

leled adaptive potentiation, from the embedded perspective 

of the actually-existing organism, it implies a cursed inheritance, 

the legacy of an increasing nociceptive, and eventually dys-

phoric, burden. The more conversant you are with time—that 

is to say, the more time inhabits you—the more painful life is 

going to be.

We chordates are immanence’s self-lacerating attempt to 

escape itself; or, what amounts to the same thing, a spine is the 

axial marker of nature’s first attempts at dissimulation through 

simulation. Hence it is a ledger of traumatisms. As Kant antici-

pated, it all begins with orientation—and gaining a head was 

one of the earlier forms of orienting oneself. In dispensing with 

morphological radiality, the promotion of a solely sagittal plane 

of symmetry generates an orientational ‘front’ and ‘behind’ for 

the segmenting organism, whilst also optimizing for the locali-

zation of a sensory array into an anterior ‘head’: sense receptors 

1. See T.E. Feinberg and J.M. Mallatt, The Ancient Origins of Consciousness: 

How the Brain Created Experience (Cambridge, MA: MIT Press, 2017), 150–51. 

Also see P. Singer, ‘Are Insects Conscious?’ (2016), <https://www.project-syn-

dicate.org/commentary/are-insects-conscious-by-peter-singer-2016-05>.
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and transducers bubble up, flowing backwards around the 

buccal orifice into ocelli (primitive eyespots) and auricles (sen-

sory lobes), facilitating the dorso-posterior ballooning of an 

entire simulative universe as ganglia pile into cephalizing brain 

case.2 (Leroi-Gourhan called this the generation of an anterior 

field.)3 This onset of faciality cranially lifts the post-chordate 

heterotroph out of panoptical immersion, reinforcing a 

2. R. Sponge, ‘Bikini Atoll Test Detonations Caused Longing to Return to 

Cnidarian Modes: Case Studies and Reports Lately Uncovered’, American 

Journal of Military Psychiatrics 15:5 (1977), 44–70.

3. A. Leroi-Gourhan, Gesture and Speech, tr. A.B. Berger (Cambridge, MA: 

MIT Press, 1993), 29–36.

Fig. 3. In what furnace was thy brain? 
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directional aperture onto the world via filtration of peripheral 

fields. Yet with potentiation comes pain.

As the first inauguration of unmistakable perspective and 

orientation, urbilaterian take-off dimly prophesies later concep-

tual finitude (by half a giga-annum) inasmuch as it provides 

conditions of objectivation that cannot themselves be objec-

tivated (without a mirror, of course). Faces are catastrophic, 

however, because faciality—appearing first amongst planarian 

worms—is a marker of lethality.4 Life, as self-entrenching 

asymmetry, migrates its turbulence from energetic domains 

toward the mechanical: the potential gradient between ‘in’ and 

‘out’ transmutes into the projectile path from ‘front’ to ‘back’. 

In Gnathostomata (vertebrates with a true, opposing jaw) this 

process coils the entire organism behind a denticulate orifice: 

directional hunger lurking behind front-facing sensory aperture 

(simulative universe projecting backwards into cranial vault; 

culinary universe surging downward through serrating mouth). 

Schopenhauer: ‘teeth, throat and bowels are objectified hunger’.5 

Registered with the appearance of otoliths (calcified organs 

for perceiving linear acceleration) within early fish, bilaterality 

brings ballistics to life. Urbilaterian directionality, indeed, pro-

vided the Cambrian conditions under which predation first truly 

flourished—locked in, upon arrival, by trophic arms race.6 It 

was as far back as 1907 that Henri Bergson noticed that, as a 

tipping point within life’s ‘marching on to the conquest of a 

nervous system’, this explosive predatory escalation first 

4. O.R. Pagán, The First Brain: The Neuroscience of Planarians (Oxford: 

Oxford University Press, 2014), 154–9.

5. Schopenhauer, The World as Will and Representation, vol 1, 108.

6. R. Dawkins and J.R. Krebs, ‘Arms Race Between and Within Species’, in 

Proceedings of the Royal Society 205:1161 (1979), 489–511. 
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triggered ‘the imprisonment of the animal’ within a lithified 

skeletal ‘citadel’.7 And it was a flare of predation and pain indeed 

that called for such fortifications: on the Cambrian sea floor 

we find the remains of our planet’s first cases of ‘genocide’, 

‘infanticide’, and ‘cannibalism’.8 Bilateralism truly is a ‘fearful 

symmetry’.

The post-chordate world is utterly fallen: it is where vorac-

ity becomes self-selecting. Ultimately, the bilaterian face marks 

the vertebral fall from prelapsarian radial pacifism and Ediaca-

ran spherico-sessile innocence. But we fell upward. For, with 

the perpendicularization of the hominin backbone around six 

million years ago, and the subsequent increase in encephaliza-

tion quotient (EQ), orthograde rationality came to superimpose 

itself upon bilaterian hunger: an appetite that could orient itself 

in thinking, and thus would eventually come to consume the 

whole globe.9 A whole new Potenz of viciousness; a whole new 

atrocity exhibition of spinal traumata.10 Felix culpa, indeed.

7. H. Bergson, Creative Evolution, tr. A. Mitchell (Lanham, MD: University 

Press of America, 1983), 130–31.

8. M.A.S. McMenamin, Dynamic Paleontology: Using Quantification and 

Other Tools to Decipher the History of Life (New York: Springer, 2016), 181–90.

9. ‘The increase in the encephalization quotient by a factor of more than 

2.5, from Australopithecus afarensis up to Homo sapiens, which took place 

over about 3.5 million years, is the most significant and surprising character-

istic of our ancestral lineage […] During that period of time, the volume of the 

brain increased by a factor of about 3.4, while the body mass only increased by 

30%’. F.D. Santos, Humans on Earth: From Origins to Possible Futures (New 

York: Springer, 2012), 74. 

10. ‘There is little doubt that hominid history is a history of genocide’. E. Mayr, 

What Evolution Is (London: Phoenix, 2002), 255.
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C7. TRAUMATA TRIUMPHANT 
 

Bones are not concepts. But they are constraints—enabling 

ones at that. This is precisely what makes them legible as pre-

cursors of conceptual finitude. A casement of linguistic rules 

is only the most epithelial, epigene, or proximal layer of collapse 

into one’s own chronotopic systematicity.1 Moreover, just as 

hormetic perturbation triggers these various infoldings of bio-

genesis, so too does the Kantian exploration into orientational 

rationality find its beginnings in traumatic tremors. 

Biographically speaking, Kant’s philosophical career was in 

no small part triggered by the 1755 earthquake that decimated 

the bustling city of Lisbon. This fatal calamity troubled a 31-year-

old Kant so much that it provoked three essays from him—in 

swift succession—on the topic of seismology, which are 

amongst his earliest published writings.2 Here, in 1756 (fifteen 

years prior to the musings in his first Critique), Kant was already 

remarking—with clear trepidation—that we ‘know the surface 

of the Earth fairly completely’, but that ‘we have another world 

1. Glottogony constrains the linguistic debutante, limiting her to legal ma-

noeuvres in the game of sharing discursive sanctions. Yet such constraint is 

also inception of the possibility of being right over and above the mere possi-

bility of being. Thus, language’s regulative-juridical encasement is an ‘enabling 

constraint’ analogous to the soft-body organism’s incarceration within a rigidi-

fied frame, which, despite restricting movement, nonetheless potentiates me-

chanical locomotion.

2. I. Kant, ‘On the Causes of Earthquakes’, tr. O. Reinhardt, in E. Watkins 

(ed.), Natural Science (Cambridge: Cambridge University Press, 2012), 1:417–

427; I. Kant, ‘History and Natural Description of the Most Noteworthy Occur-

rences of the Earthquake that Struck a Large Part of the Earth at the end of 

the Year 1755’, tr. O. Reinhardt, in ibid., 1:429-61; ‘Continued Observations on 

the Earthquakes that have been Experienced for Some Time’, tr. O. Reinhardt, 

in ibid., 1:463–72.
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beneath our feet with which we are at present but little 

acquainted’. And, after indicating the inwardly-riven ‘fissures’, 

innermost fundaments, and ‘unfathomable depths’ that varie-

gate this ‘internal structure’, Kant adds that thus far we have 

only penetrated it to a depth of around ‘500 fathoms’ (which 

is ‘not even one six thousandth part of the distance to the 

centre of the Earth’). He then dwells upon the feeling of ulti-

mate consternation people feel when they realise that the 

seismic Earth ‘moves under their feet’—that they have never 

stood upon firm ground. Far from being merely an easily-for-

gotten reverie of his dogmatic slumbers, the aftershocks of 

this feeling of quaking consternation are carried through into 

the very conclusion of the critical project. In the ‘Analytic of 

the Sublime’, Kant refers to sublimity as a feeling of ‘Erschüt-

terung’, which can be translated as ‘tremoring’ or ‘quaking’.3 

On both a biographical and philosophical level, the Kantian 

subject doubts itself—reaching for the supernal or supererog-

atory—only in response to external stressors shuddering 

upwards from our unquiet planet.4

Time has its own developmental history (its own Bildung), 

namely evolution’s unfolding procession of chronotopic intrica-

tions, which themselves are serially deposited in response to 

the grand tremors and quaking perturbations of the body of 

3. I. Kant, Critique of the Power of Judgement, tr. P. Guyer (Cambridge: 

Cambridge University Press, 2000), 141 [5:258].

4. ‘[O]nly in quaking does the self reveal its stability. Under the impression 

exerted by the Lisbon earthquake, which touched the European mind in one 

[of] its more sensitive epochs, the metaphorics of ground and tremor com-

pletely lost their apparent innocence; they were no longer merely figures of 

speech’, W. Hamacher, ‘The Quaking of Presentation’, in Premises: Essays on 

Philosophy and Literature from Kant to Celan, tr. P. Fenves (Cambridge, MA: 

Harvard University Press, 1996), 263.
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the earth. Let us, then, embark upon a geotraumatic vivisec-

tion of our grounds of orientation: peeling back transcendental 

overlay down to osseous underlay; quarrying the prehistory of 

our inferential exoskeleton through our physical endoskeleton; 

shaving away conceptual, linguistic, and synaptic laminae; spe-

lunking the larynx, opening onto grand coelems—dropping 

down the spinal echelons—in a phyletic katabasis through our 

architectures of chronotopic encasement.5 Descending down 

the vertebral metameres, one realises that these nested world-

infoldings chart the gargantuan paroxysms that roll through 

time aeonic. For the spine is the marker of chronogenic whip-

lash; nervous intrication generates a sense of speeding time; 

inertial drag is a known side effect. There is no sense of time’s 

movement without a concomitant desire to speed it up: to be 

aware of time moving is to anticipate the oncoming future, 

which invariably causes it to arrive earlier and earlier. A sense 

of the new, by changing present behaviour, causes the new. 

Thus the very experience, or consciousness, of temporal move-

ment provides the conditions for history’s acceleration.6 Sen-

sitivity to time is nothing other than further sensitization to 

time; or, once entangled, one only can become more entangled. 

Historically speaking, self-consciousness of historicism provided 

the very material conditions under which history became rev-

olution upon speeding revolution.7 To sense time moving is 

5. ‘Open the so-called body and spread out all its surfaces’. J.-F. Lyotard, 

Libidinal Economy, tr. I.H. Grant (London: Continuum, 2004), 1.

6. Anticipation ‘often lead[s] to endogeneity or reverse causality: anticipat-

ed future outcomes alter current behavior so that some sense of the future 

causes the past’. See B. Beuno de Mesquita, ‘Predicting the Future to Shape 

the Future’, in F. Whelon Waymann et al. (eds.) Predicting the Future in Science, 

Economics and Politics (Northampton, MA: Edward Elgar, 2014), 481.

7. R. Koselleck, Futures Past: On the Semantics of Historical Time, tr. K. 

Tribe (New York: Columbia University Press, 2004).
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already to cause it to move faster.8 This is the very heart of the 

synonymy of ‘the modern’ and ‘the catastrophic’ which Rein-

hart Koselleck traces to the past few centuries of political 

upheavals, but this dynamism began—albeit glacially at first—

many aeons ago when temporality infiltrated the first sparking 

neuron.9 Indeed, in tracing the long-durational gestation of 

such chronoceptivity back to neural inner collapse, we note 

how appropriate it is that René Thom theorized the topologi-

cal shape of catastrophe to be that of the invaginated fold.10

Nonetheless, in this phylogenesis of time, a sense of the 

future arriving earlier is indistinct from the past’s drag upon 

the present. Only relative to such a drag could any precocity 

be defined. But when one’s past is a story of quakes and per-

turbations, the internality implied by ‘one’s own history’ begins 

to unravel. Ultimately, discovering finitude entailed discovering 

that thought is functionally internal to itself, but self-contain-

ment becomes problematic when modulated through the 

dimension of Grand History. Here, ‘internality’ and ‘inclusion’ 

are reconstituted as a medium of ancestral self-abruption rather 

than telescoping self-similarity and ownership. What is at stake, 

then, is the realisation that the historical vanishing point of 

8. A perfect example of this can be found in the French Revolution: the 

‘revolutionary era, after all, had not merely [been] a time of change—it had 

actually changed time’, see R. Jones, ‘1816 and the Resumption of “Ordinary 

History”’, Journal of Modern European History 14:1 (2016), 119–42. 

9. See R. Koselleck, Crisis and Critique: Enlightenment and the Patho-

genesis of Modern Society (Cambridge, MA: MIT Press, 1988). On the con-

sequences of this time-structure for the notion of the ‘contemporary’ see S. 

Malik, ContraContemporary: Modernity’s Unknown Future (Falmouth: Urba-

nomic, forthcoming 2020).

10. R. Thom, Structural Stability and Morphogenesis (Cambridge, MA: Per-

seus, 1989).
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self-containment just is self-exclusion: in other words, depth. 

Historically speaking, I contain my outside. This is what time 

does to a body, as we shall see in tracing out this Secret His-

tory. The lesson is clear: psychosomatic containment of oneself, 

when percolated through Grandest History, equals hypogene 

alienation—the alienation of a body riddled with time. It is this 

realisation that is inaugural of the phylogenetic phantasy that 

is Spinal Catastrophism.

Hegel was perhaps wrong, after all, to dispute the fact that 

‘Spirit is a bone’.11

We now turn to the diverse forms taken by this hyperge-

nealogical reverie—first of all to the most recent exponent and 

inventor of the term itself, before tracing its multiple sources 

back through the various forgotten avenues of modern thought. 

11. G.W.F. Hegel, Phenomenology of Spirit, tr. A.V. Miller (Oxford: Oxford 

University Press, 1977), 208.
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Even absolute metaphors therefore have a history. They have a 

history in a more radical sense than concepts, for the historical 

transformation of a metaphor brings to light the metakinetics of 

the historical horizons of meaning and ways of seeing within which 

concepts undergo their modifications. Through this implicative 

connection, the relationship of metaphorology to the history of 

concepts (in the narrower, terminological sense) is defined as an 

ancillary one: metaphorology seeks to burrow down to the sub-

structure of thought, the underground, the nutrient solution of 

systematic crystallizations; but it also aims to show with what 

‘courage’ the mind pre-empts itself in its images, and how its history 

is projected in the courage of its conjectures.

Hans Blumenberg, Paradigms for a Metaphorology (2010)

Given the chronological stratification of our brain and the fossil 

character of the elder parts lying below the cerebrum, what we 

propose can rightly be described as a type of ‘paleontology of 

the soul’.

Hoimar von Ditfurth, Der Geist fiel nicht vom Himmel (1976)
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