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Abstract

There is a pervasive sense that there is an ultimate Truth underlying the Cosmos. Both the 

Periodic Table of Elements and Evolutionary Biology have been discerned as empiric evidence 

for the magnitude and direction of chemical and biologic reactions alike.  As such, they are 

diachronic vectors that transcend space-time as fractals of the Big Bang. This perspective on 

Cosmology is synonymous with Alfred North Whitehead’s Process Theory. Now it can be 

realized that both the Periodic Table of Elements and Evolutionary Biology are both expressions 

for Alfred North Whitehead’s Process of Chhange Theory rather than descriptions of the 

superficial appearance of material objects.

Key Words: Cosmology; Periodic Table of Elements; Evolutionary Biology; Process Theory; 

empiricism; diachronic
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Introduction

There is a ‘sense’ that there is an ultimate Truth underlying the Cosmos (Kahn, 1979); 

Whitehead, 1979; de Chardin, 1979). We express this thought in many different ways in both 

science (Whyte, 1929); Wilson, 1999) and the humanities (Snow, 1959), yet it remains elusive 

(Prigogine and Stengers,  1984); Polanyi, 1968). And yet there are scientific breakthroughs based 

on empiricism that continue to encourage us to continue seeking that ultimate Truth, such as 

Heliocentrism, The Periodic Table, Evolutionary Biology and The Big Bang. And if there were 

some common origin from which all of these properties have emerged, we should hypothetically 

be able to identify it by finding self-similar patterns in each. It is the identification of such self-

similar patterns in the Periodic Table and Evolutionary Biology that are the basis for this article. 

These observations were revealed by an empiric approach to the evolution of physiology based 

on contemporary principles of cell-cell communication mediated by soluble growth factors and 

their receptors (Torday and Rehan, 2012). As such, this approach is unique among the many 

ways in which evolutionary biology has been addressed since it is faithful to Popperian 

refutability (1989).

The Periodic Table of Elements and You

For example, Eric Scerri has written extensively about Mendeleev’s Periodic Table of Elements. 

In his book “The Periodic Table: its discovery and significance” Scerri (2006) importantly 

informs us that Mendeleev did not merely rearrange the ‘playing cards’ of the Elements, he 

additionally used how they reacted chemically to produce specific salts to guide his decisions in 

constructing his Table. That use of empirical knowledge is akin to the way that evolutionary 

biology has been reverse-engineered based on cell-cell communication mechanisms in 
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developmental biology (Torday and Rehan,  2012), the three primary germlines interacting with 

one another, ultimately giving rise to the offspring. The premise is that embryologic mechanisms 

are the only way we currently know of for generating form and function biologically. By 

superimposing the developmental mechanisms on phylogenetic changes in phenotype, the 

underlying mechanisms of change from the swim bladder to the lung, or the fish kidney glomus 

to the glomerulus emerge (Torday and Rehan,  2012). These are conventionally thought of as 

time-based processes, but since the physicists now tell us that time does not exist (Canales, 

2015); Feynman, 2011); Rowlands, 2011), these properties of biology all exclusively reference 

space.

It is interesting to recall, here, the speculation of William Crookes, in his 1886 Presidential 

Address to the Chemical Section of the British Association, that a spiral representation of the 

periodic table could be explained in terms of a progressive evolutionary genesis of the elements 

as a result of two forces, one ‘operating uniformly in accordance with a continuous fall of 

temperature’, and the other, showing a sinusoidal variation (simple harmonic oscillator) 

connected with the electric force, together producing a (double helical) generation of elements of 

increasing atomic mass, but periodically similar chemical properties. This speculation, which 

predated the discovery of basic atomic structure, the electron, the proton, and the theory of stellar 

genesis, but predicted isotopes and accommodated the (undiscovered) inert gases, could be seen 

now as exemplifying the characteristic actions of Nature when operating according to the (then 

unknown) universal rewrite system, or most efficient natural information processor (Rowlands, 

2011).
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Thinking about how the dual forces of decreasing entropy and the sinusoidal oscillations/electric 

force yielding a double helical generation of elements would coincide with the biology. The 

oscillations are reminiscent of the oscillating levels of oxygen in the atmosphere over the last 

500 million years (Berner et al., 2007). The documented increases in oxygen caused 'giantism' 

(Berner et al., 2000) whereas the physiologic effects of the decreases are not addressed anywhere 

in the scientific literature, other than what has been hypothesized regarding the evolution of 

endothermy/homeothermy (Torday,  2015). Hypoxia is the most pernicious natural physiologic 

stressor known. That correlates with specific physiologic changes that occurred in the Pituitary-

Adrenal Axis during this same epoch- the appearance of the Parathyroid Hormone-related 

Protein (PTHrP) gene in both the anterior pituitary (Kawashima et al., 2005) and adrenal cortex 

(Nakayama et al., 2011). The structural-functional relevance for this is seen in the 'arcades' of 

capillaries in the adrenal medulla expanding sometime during this era as well (Wurtman, 2002). 

That is physiologically significant because the hormonal secretions of the adrenal cortex pass 

through the medulla on their way out to the systemic circulation. Since PTHrP stimulates the 

formation of capillaries (Park et al., 2013), the PTHrP produced in the adrenal cortex would have 

increased the vasculature of the medulla. As a result, the effect of the corticoids produced in the 

adrenal cortex, passing through the adrenal medulla, stimulating the rate-limiting step in 

adrenaline production (Kvetnansky et al., 2013), increasing adrenaline secretion by the medulla, 

would have been amplified by the increased surface area of the adrenal medullary vasculature. 

Adrenaline stimulates the production of lung surfactant by the alveoli of the lung (Lawson et al., 

1978)), increasing their distensibility, and therefore their oxygen uptake capacity. So in toto, this 

cascade is primarily in service to alleviating the episodic hypoxia caused by the step-wise 
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evolution of the nascent lung in adaptation to land in the short run. Over the long run, PTHrP 

increases the formation of alveoli (Rubin et al., 2004), constitutively increasing oxygenation. 

As for why that all may have occurred, we evolved from small shrew-like organisms (O’Leary et 

al., 2013) that had to be nimble and quick to survive, hence the adaptive amplification of the 

fight or flight mechanism. 

The Environment Gave Rise to Endothermy 

All of the above has been incorporated into a theory for the evolution of warm-bloodedness, or 

endothermy/homeothermy (Torday, 2015). The adrenaline that alleviated the lung alveolar 

constraint on oxygenation also increased the release of fatty acids from fat stores (Carey, 1998). 

Fatty acids are the ideal substrate for metabolic production of heat, so the increased metabolic 

activity would have raised body temperature, ultimately becoming constitutive through the 

thermoregulatory action of oxytocin (Young, 2013), a neuroendocrine hormone. 

In the interim, the increased body temperature would have fostered the evolutionary transition 

from cold- to warm-bloodedness, due to more efficient metabolism since multiple enzyme 

isoforms are necessary for any given metabolic step in cold blooded organisms in order to 

optimize the enzymatic activity at different environmental temperatures, whereas warm-blooded 

organisms only require one form of any given metabolic enzyme. 

The increased metabolic efficiency would have facilitated bipedalism because it takes more 

energy to walk on two legs than on four (Nakatsukasa et al., 2006). That led to the freeing of the 
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forelimbs for specialized adaptations such as tool making and texting. Of course, that placed 

additional selection pressure on the brain to integrate and control such complicated activities. So 

that is how our shrew-like ancestors morphed into humans (O’Leary et al., 2013). 

As for the continuous fall in entropy in the environment following the Big Bang, that placed 

progressively greater selection pressure on biology to amplify the First Principles of Physiology 

that initially permitted negative entropy within the cell. That, in turn, would have been dependent 

on the lipid facilitation of oxygenation, initiated by cholesterol in the cell membrane (Bloch, 

1992), followed by the evolution of peroxisomes to protect against the rising oxygen within the 

cell (De Duve, 1969), lipids as substrate for steroid hormones (Miller, 2017), the endocrine 

system (Melmed et al., 2015), and physiologic evolution (Torday and Rehan, 2012). 

The recognition of lung surfactant evolution as a serial pre-adaptation (Torday and Rehan, 2007) 

provided deep insights to the fundamental interrelationship between lipids and oxygen uptake, 

from lung surfactant lipids all the way back to the unicellular state based on the biosynthesis of 

cholesterol, the most primitive of lung surfactants (Orgeig et al., 2003); Konrad Bloch 

hypothesized that cholesterol was a ‘molecular fossil’ since it took 11 atoms of oxygen to 

produce one molecule of cholesterol (Bloch, 1957). Therefore, there had to have been enough 

oxygen in the atmosphere to do so, linking the oxygen and cholesterol together mechanistically 

in space-time. That process, in turn, gave insight to the evolution of many other physiologic 

traits, particularly those facilitated by Parathyroid Hormone-related Protein (PTHrP), including 

the lung, kidney, skin, brain and skeleton (Torday and Rehan, 2012). Those insights led to a 
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focus on the water-land transition, during which the PTHrP Receptor gene duplicated (Pinheiro 

et al., 2012). 

Tiktaalik provided scientific evidence for the fossilized remains of the transition from fish to 

tetrapods (Shubin et al., 2004), but there are no fossil data for the internal organ adaptations that 

occurred during that process in adaptation to land. However, there are extensive data for the 

cellular-molecular development of the organs that were essential for land adaptation, such as the 

lung and kidney. When such developmental mechanisms are superimposed on the phylogenetic 

changes, they reflect on the underlying cellular-molecular changes that occurred over the course 

of evolution. Such hypotheses have been corroborated by gene deletions and over-expressions 

consistent with such evolutionary changes.

The Periodic Table and Evolutionary Biology as Diachronic Vectors of the Big Bang

The use of PTHrP signaling diachronically across space-time is homologous (of the same origin) 

with Mendeleev’s use of chemical reactions to construct his Periodic Table of Elements. Perhaps 

more importantly, receptor signaling through such ‘second messengers’ as cyclic Adenosine 

Monophosphate and inositol phosphates gave even deeper insights to other such cell-cell 

signaling mechanisms occurring in tandem in other tissues and organs (Torday and Rehan, 

2012). The magnitude and direction of these signaling pathways are vectors for biologic change 

referring back to the unicellular state, which dominated life on earth for 3.5 billion years. That 

pattern is comparable to the way in which chemical reactions guided Mendeleev’s assembly of 

the Periodic Table of Elements (Scerri, 2009). Importantly, both the chemical and biologic 

reactions are diachronic mechanisms that transcend space-time. The vectoral magnitude and 



9

9

direction of those chemical and biologic reactions reference the Singularity, from which they 

emerged as echoes of the Big Bang. 

For example, this is why Sir William Occam declared that the simplest answer is the right 

answer. Those observations that are most consistent with the vectors of the Big Bang present the 

shortest distances between two points, namely the Singularity and chemical and biologic 

reactions.

Mathematical expression of such vectors would lead to a way of ‘calculating’ the value of any 

given property of Nature. Peter Rowlands is seeking just such a mathematical system, arguing 

that there are fundamental principles of physics which underlie all that we experience 

(Rowlands, 2011). In his reduction, all of reality can be expressed in terms of ‘zeros and ones’. 

We conventionally dwell on the ‘ones’ as material reality, but it is actually zero, which 

Rowlands refers to as an attractor, or organizer (Rowlands P  (2011) The Foundations of 

Physical Law. WSPC), that is the key to understanding the fundament of physics. That is because 

material things are merely by-products of the energy that actually constitutes the Cosmos, and 

zero refers to the energy state. 

When thought of in these terms, focusing on the cell as the basis for biologic evolution amounts 

to the same thing because the negative entropy within the cell is ‘zero’ relative to the positive 

entropy outside of the cell. Therefore, both the animate and inanimate can be reduced to the same 

set of fundamental principles.
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Indeed, this way of thinking about Cosmology is synonymous with Alfred North Whitehead’s 

Process Theory (Whitehead, 2010). He thought that all was energy, and that occasionally matter 

would appear, but was transient.

Whitehead thought that our focus on the material at the expense of the non-material was 

misguided because it did not focus on relationships. In his book “Science and the Modern 

World” (Whitehead, 1997), he expressed the idea that matter is ‘senseless, valueless, 

purposeless’ because it is merely a transient product of the underlying energetic forces of the 

Cosmos, a by-product. He called this perspective ‘scientific materialism’. Whitehead found fault 

with the irreducible nature of matter because it masks the importance of change, that nothing 

ever stays the same. Whitehead placed the emphasis of reality on change, and that ‘all things 

flow’ (Whitehead, 1978). This concept was first voiced by Heraclitus, who said that “No 

man ever steps in the same river twice, for it is not the same river and he is not the same man.”.

Moreover, Whitehead thought that materialism masked the importance of relationships. Viewing 

objects as separate and distinct from all other objects was a systematic error because each object 

is an inert mass that is only superficially related to other things. The idea that the material is the 

primary state of being leads people to conclude that objects are all separated by time and space, 

and are not related to anything. Conversely, Whitehead thought that relationships were the 

primary state of being. Whitehead describes any entity being nothing more or less than the 

aggregate of its relationship to other entities, as the synthesis of and reaction to the world around 

it (Whitehead, 1985). Relationships are not secondary to what a thing is, they are what the thing 

is.
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Whitehead’s concept of reality is consistent with Mendeleev’s way of assembling the Periodic 

Table. He saw Elements in the context of their reactivity with other elements rather than as inert 

matter, with certain superficial characteristics like those described by Alchemists. In that sense, it 

was the Alchemist who determined how to make gold out of dross, not the innate characteristics 

of the Elements that enabled them to interrelate with one another. 

Similarly, by viewing organisms through the lens of their abilities to recapitulate themselves 

developmentally, the processes by which they fundamentally interrelate with one another comes 

into view. That is particularly true when development is seen in the larger context of phylogeny, 

offering the retrograde retracing of the process of evolution back to the unicellular state as a 

series of pre-adaptations. Such interactions between the organism and its environment over the 

course of evolution subordinates the material in favor of the process.

Therefore, now it can be stated that both the Periodic Table of Elements and Evolutionary 

Biology are expressions of the process of change rather than descriptions of the superficial 

appearance of material objects. Whitehead was thus correct in his perspective, but had no 

experimental evidence to substantiate what he was espousing. Armed with evidence for this 

comprehensive view of reality, it behooves us to practice this philosophy.

Information Theory Meets Informatics

Information theory is the epitome of Whitehead’s focus on process since it represents the 

mechanism for forming, storing and sharing information. However, because it subordinates the 

transmission of the information to the materialism of the information it is misguided. The 
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consequence of that is the discipline of Informatics, which is conflated with knowledge. This is 

syllogistic reasoning that has undermined human thought and action. The prevailing idea of 

Informatics is that if you haven’t solved the problem you just need more data. That may be true 

at NASA, where Informatics was developed to keep track of the parts for the assembly of the 

space shuttle,  but does not apply to biologic systems- in the case of the shuttle, the data are a 

closed set, whereas biology is an open set, the whole being greater than the sum of its parts.  

Truth Be Told

It is because of the relationship between materialism and process that we have been able to 

advance as a species among species. However, as David Bohm (2002) points out, we continue to 

exist within the Explicate Order, made subjective by our evolved senses, whereas there is a true 

reality just out of reach, referred to as the Implicate Order. It is because of the pseudo-reality we 

have formulated that we must periodically rise and then fall, ultimately succumbing to the Laws 

of Nature. Whether it is Climate Change or economics, we are vulnerable to our failure to 

comply fully with the prevailing forces of Nature. We come ever-closer to them as we evolve 

and endogenize the environment over the course of evolution, but in the current environment of 

the Anthropocene our narcissistic tendencies are out-stripping our natural arc for lack of insight 

regarding process over materialism. Once we begin engineering our heredity using CRISPR we 

will deviate from our naturally evolved path towards the Singularity, evolving as ‘silicon-based 

life forms’ instead. 

There is only Space, There is no Time
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If, as the Physicists have concluded, the only dimension is space (Rowlands, 2011), then how do 

we explain the time-based understanding of development and phylogeny? It would have to be 

assumed that the latter are exclusively space-filling properties of biology. In this vein, we have 

learned that epigenetic inheritance affects evolution, and it has been proposed that it fosters 

‘running in place’ to maintain homeostasis in consilience with the First Principles of Physiology 

(Torday and Rehan, 2009), which would subsume a spatial non-temporal way of thinking about 

biology. This question is reminiscent of the well-documented debate between Einstein and 

Bergson in 1922 (Canales, 2015), Einstein insisting that time is an artifact of biology, Bergson 

countering that time is critical for understanding any and all of biology and psychology. 

If, as has been proposed, The Singularity is the prototype for biology (Torday, 2018), and 

evolution is the process for remaining faithful to it, striving to emulate the Singularity, then time 

would drop out of the ‘equation’, space remaining as a point source at its minimum, the Cosmos 

at its maximum. 

A Novel Prediction of Consciousness as the Singularity

The premise for the idea that Consciousness is the 

expression of the Singularity is that there is an 

intersection of the Singularity with physiology, the 

latter as the endogenization of the cosmologic 

environment [see Figure]. That is to say, when the 

Singularity was disrupted by the Big Bang 

(Hawking, 2015), the information therein was 

physiology

consciousness-mind

CosmosSingularity nth

Big Bang

[1] [2] [3] [4] [5] [6]

Figure. From the Singularity to 
Consciousness. From left to right, the 
Singularity [1] gave rise to the Big Bang [2], 
the Cosmos [3], endogenization of the 
environment [4], physiology [5], and 
Consciousness-mind[6]. 
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fragmented, but had to conform with the Laws of Nature. When life began on earth some 4.5 

billion years ago, it too had to conform with the Laws of Nature. It did so by endogenizing the 

environment and making it useful by compartmentalizing it as physiology (Segan, 1967). In the 

aggregate, our physiology ascribes to the Singularity as its origin, and the way in which 

physiology functions to maintain homeostasis is based on the same set of principles. In other 

words, our interoceptive sense of self  (Damasio, 2010) is founded on the Singularity as the 

origin of the Cosmos, actualized by the physiologic principles that have evolved from the 

Cosmos. 

It is the principle of homeostasis that integrates all of these properties- when the Big Bang 

occurred some 13.8 billion years ago, there was an ‘equal and opposite reaction’ based on 

Newton’s Third Law of Motion. That reaction is the pre-adaptation that we refer to as 

homeostasis, acting to entrain both inanimate balanced chemical reactions and life forms alike. 

Without homeostasis there would be no matter, there would only be energy. Alfred North 

Whitehead’s ‘Process Philosophy’ states that all is energy; matter is a transition between energy 

states (Whitehead,  2010).

The Vertical Integration of Gravity, Chemistry and Biology as Consciousness

As mentioned above, PTHrP integrated numerous physiologic properties in vertebrates due to 

evolutionary selection pressure during the water-land transition (Torday and Rehan, 2012). This 

is attributable to its mechanotransductive effects on the skeleton (Theman et al., 2009) and lung 

(Sanchez-Esteban et al.,  1998). Such vertically-integrated physiologic mechanisms offer deep 

insight to the interrelationships between physics, chemistry and biology. For example, when lung 
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or bone cells are exposed to microgravity, PTHrP gene messenger RNA decreases rapidly 

(Torday, 2003), interrupting the cell-cell communication mechanisms it mediates for breathing, 

salt/water balance, and bone calcification, for example. In addition to being a mechanotransducer 

for cell-cell interactions, PTHrP is a calcium regulatory paracrine factor (Pinheiro et al.,  2010), 

acting synergistically with its effect on cell-cell communication to ensure that calcium levels in 

the alveolar hypophase are appropriate for optimal lung surfactant surface tension lowering 

function (Nielson and Lewis,  1988), and for calcification of the skeleton in response to PTHrP 

signaling in bone (Karaplis and Goltzman,  2000).  Even more fundamentally, when yeast are 

exposed to microgravity they lose their ability to generate a calcium flux or reproduce 

(Purevdorj-Gage et al.,  2006), leaving them ‘comatose’. Molecularly, mechanical forces like 

gravity affect the cell via the Target of Rapamycin (TOR) gene, which interacts with the 

cytoskeleton (Olsen et al.,  2019); Boppart et al.,  2006). In turn, matrix proteins in the 

extracellular space interconnect with cytoplasmic signaling mechanisms, orchestrating the 

myriad chemical reactions that govern cell physiology on a moment to moment basis. Thus, the 

gravitational force produced by the Big Bang (Hawking and Penrose,  2015) references the 

Singularity as the physiologic unity being emulated by the unicell (Torday, 2018), endogenized 

over the course of evolution (Sagan, 1967), ultimately generating Consciousness as the holism of 

being.

Biology and Chemistry as Vectoral Fractals of the Big Bang

As mentioned at the outset, the genius of Mendeleev’s Periodic Table of Elements was not in his 

use of atomic weight as the organizing principle, but in further fine-tuning it based on the 

chemical reaction products that further characterized each element. This empiric approach 
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offered a much more dynamic way of calibrating the Table diachronically across space-time 

rather than merely arranging them based on atomic weight synchronically. 

The same holds true for using the cell-cell interactions that generate form and function 

developmentally, applied to phylogeny to understand evolution, which is also a diachronic 

perspective. The value in this perspective is in being able to eliminate time from the analysis, 

leaving only the dimension of space to be considered; and space can be reduced to a point-source 

(Torday and Miller,  2016) without any dimensions, as pure energy, consistent with Whitehead’s 

‘Process Theory’ (2010). In contrast to that approach, forming cladograms merely describes the 

progression of evolution without any underlying understanding of how or why it occurred.

Moreover, the use of such empiric data reflects the changes in the chemical and biologic 

reactants to their products. When shown graphically, those reactions are vectors for the 

magnitude and direction of change. It is hypothesized that these vectors are fractals of the Ur-

vector formed by the Big Bang. And the more proximate the chemical and evolutionary biologic 

vectors are to the vector formed by the Big Bang, the more fundamental they are. Yet like Zeno’s 

paradox, we can never be evolutionarily congruent with the ultimate vector of the Big Bang 

because we ironically must evolve in response to vectoral changes in the environment or become 

extinct. 

This is why William of Occam’s Razor is indicative of the right solution, the shortest distance 

between two points being the simplest path.
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Conclusions 

In an earlier publication (Torday, 2013)  it had been suggested that regressing the data for 

cellular-molecular lung evolution would approximate the origin of life at the intersection of the 

Cartesian Coordinates. The present claim for that prediction is also based on cellular evolution, 

but now as serial pre-adaptations (Gabora et al., 2013), specifically identifying the Singularity as 

the pre-adaptation of the unicellular state. As a ‘point source’, the Singularity would occupy no 

space, merely being a locale of energy essentially equaling zero space. Rowlands has similarly 

suggested that in math, zero is an attractor, acting as an organizing principle (Rowlands, 2011).

Such metaphysical ideas might help in identifying the actual nature of Consciousness, which has 

remained an unsolved problem for thousands of years, beginning with the Greek Philosophers, 

right up to today, when philosophers like Chalmers and Clark pose difficult questions about 

qualia (Kriegel, 1998). In the current context, it is proposed that Consciousness lies at the 

intersection of Cosmology and Physiology, the product of which is what we think of as being 

conscious, or mind. 

It is offered that chemical and physical properties are vectoral fractals of the Big Bang, which 

could be tested by mathematically modeling key reactions for each. 
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