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Towards a Theory of  
Adaptive Fitness and Natural Selection 

K P Mohanan and Tara Mohanan 

An Invitation  
To young learners with a keen interest in the sciences of life:  

This is an invitation to join a research program to construct theories in 
biology. The research would be based on information accessible through 
Internet searches; there will be no laboratories, no field experiments, no 
equipment for observation, and no numerical calculations. The invitation is 
to develop the capacities needed for becoming good theoretical biologists, 
regardless of whether one has taken biology courses in high school or 
undergraduate classes. All that a learner who is a would-be-researcher 
needs for this project are (a) a scientific mindset; (b) the capacity to reason; 
(c) the ability and motivation to gather data from the Internet, largely from 
Wikipedia entries; and (d) a dash of imagination.  

If this description has caught your attention, read on.  

1. The Central Thesis 

The research program that we are embarking on will begin with laying the 
foundations for explanatory-predictive theories of fitness and of natural selection, as 
two of the components of a theory of biological evolution. What do we mean? 

Suppose we state the central thesis of a theory of biological evolution in its broadest 
form as Thesis I, and some of the other versions as Theses II to V: 
Thesis: All the existing and extinct forms of life on the earth evolved from: 
 I: unicellular ancestors. 

 II: a small number of ancestor species.  

 III: a single ancestor species. 
 IV: a single unicellular ancestor species. 

 V: a single unicellular ancestor individual.   

For a discussion of I-V, see “Conceptual Foundations of Evolutionary Thought,” at 
https://www.researchgate.net/publication/318196909_Conceptual_foundations_of_evolutionary_thought  

In his own formulation in the Origin of Species, Darwin speculated on II and III, 
without choosing between them, preferring to formulate his claim in terms of “a 
single or a small number of ancestor species.” He was also aware that for the theory 
to be expressed in terms of the concept of species (as in II and III), we need a 
coherent explanatory-predictive theory of species and a theory of speciation. So, 
given the state of the art in biology, we believe that Thesis I is closest to what 
Darwin himself would have chosen to defend, had he been alive today, and been 
aware of the existence of unicellular life forms.  

Regardless of which of these versions we choose, the statements do not by 
themselves constitute theories per se; all we have in them are simply a set of seeds to 
develop into theories. For any of the seeds to become an explanatory-predictive 
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scientific theory, the isolated propositions given above need to be combined with a 
large number of other propositions that augment the seed proposition in terms of 
definitions and general principles, placed in an integrated network (an extended 
family) of other theories. These would include: 

A theory of mutation (biological change) as the foundation for theories of both 
development and evolution, at the levels of molecules, cells, bio-
substances (e.g., tissues, bio-fluids like blood), organs, and organisms, 
covering structure, function and behaviour.  

 (For a brief pointer in this direction, take a look at: “Towards a Theory 
of Mutation in Biology.”  (http://www.thinq.education/articles/78)) 

A theory of adaptive fitness and natural selection, as a theory of the causal 
mechanisms needed as the foundation for a theory of evolution.  

A theory of structure and structure formation in biological systems, as the 
foundation for a theory of change.  

An explanatory-predictive theory of biological categories, again including in 
its scope categories of biomolecules, of cells, of bio-substances, of 
organs, and of organisms. 

What follows is an attempt to formulate a research program to work towards ONE of 
these theories in the extended family of interconnected theories, namely, a theory of 
adaptive fitness and natural selection. We will first sketch the outlines of a theory of 
adaptive fitness in terms of proposals for fitness laws, and use that proposal as the 
basis for developing a theory of natural selection. 

2. Laws of Fitness  
As we see it, fitness in biology is the relation between animate entities and their 
habitats. Constructing a theory of fitness therefore requires a theory of animate 
entities, a theory of their habitats, and a theory of the relation between the two. This 
involves two stages: 

Stage A:  Constructing correlational laws that express the association between 
the features of animate entities, and the features of their habitat.  

Stage B:  Constructing causal explanations for those correlations, using causal 
laws.  

The terms environment, habitat and niche are used in different ways in biology. 
We would like to clarify that by habitat we mean:  

the local space — along with its physical and biological characteristics — 
that surrounds an organism.  

Thus, having oxygen in the surrounding air is a necessary condition for terrestrial 
animals, and having oxygen dissolved in water is a necessary condition for aquatic 
animals. Mammals require multicellular organisms (plant or animal) as nutrients in 
their habitat. Most animals also require that the temperature of their habitat should 
not exceed, say, 80ºC. These are all statements of conditions governing the ‘fit’ 
between organisms and their habitats. 

Here are a few examples of correlational laws that express the fit between organisms 
and their habitat (stage A):  
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Fit between organisms and their habitat  

Law 1:  Animate entities do not survive if their habitat does not have water 
molecules.  

Law 2:  Multicellular organisms do not survive if their habitat does not have 
oxygen.  

Law 3:  Taxa with gills do not survive if their habitat does not have water as 
substance (as distinct from water molecules in air, or moist earth).  

Law 4:  Taxa with lungs do not survive if their habitat does not have air as 
substance (as distinct from water, or mud with air molecules in it).   

Law 5:  Taxa with red blood do not survive if the temperature of their habitat is 
above 80ºC.  

These laws, as currently formulated, are not to be taken as definitive; they are 
meant simply as an illustrative sample. But they are sufficient to give a reasonable 
idea of what a research program seeks to look for in terms of correlational laws  

How do we discover such laws? By making guesses, and testing them, primarily 
through an Internet search (for their empirical basis). Take, for instance, Law 5. 
This formulation can start as a guess by anyone who has completed compulsory 
school education. We already ‘know’, for instance, that most animals and plants die 
if the ambient temperature goes above a certain level. And those who have kept up 
with the effects of global warming would be aware of the relation between ambient 
temperature and survival of life forms.  

For a bit more information, an Internet search yields the Quora answer (13/6/2019), 
to the question: “What animal can tolerate the highest temperature?” by William R. 
Atchley, Reynolds Distinguished Professor Emeritus, NCSU (2012-present).  

“National Geographic suggests that one animal that can tolerate very high temperatures 
is the Pompeii Worm (Alvinella pompejana). Named for the hydrothermal vents near 
where it lives, this underwater organism can tolerate temperatures that are almost hot 
enough to boil water. The Pompeii worm is the world’s most heat-tolerant multicelled 
creature, able to withstand temperatures above 176 degrees F (80 degrees C).   
The Pompeii worm is a multicellular organism. There are several unicellular organisms 
(microbes) that are able to tolerate very high temperatures. These latter organisms are 
called thermophiles. A thermophile is an organism—a type of extremophile—that thrives 
at relatively high temperatures, between 41 and 122 °C (106 and 252 °F). Thermophiles 
are found in various geothermally heated regions of the Earth, such as hot springs like 
those in Yellowstone National Park and deep sea hydrothermal vents. Thermophiles can 
survive at high temperatures, whereas other bacteria would be damaged and sometimes 
killed if exposed to the same temperatures.”    

This is sufficient information for a nuanced though tentative formulation of Law 5.  

Notice that Laws 1-5 are of the form:  

 Animate taxa with F-o do not survive if their habitat does not have F-h. 

where F-o is a feature or set of features of an organism, and F-h is a feature or set of 
features of the habitat. [Equivalent alternative terms for ‘feature’ includes property, trait, 
characteristic, and attribute.] 

Laws of this form can be expressed in the formalism of propositional logic. To 
illustrate, we can restate the law as:  

 If an animate taxon has F-o, it does not survive if its habitat does not have F-h.  
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Alternatively,  
 If their habitat does not have F-h, animate taxa with F-o do not survive.  
    OR 
 Animate taxa with F-o survive only if their habitat has F-h.  

These are also expressible as if-then conditionals in formal logic: 

 P ! Q  

These are propositions that make testable predictions.  

The next step would be to move from stage A to stage B, to look for causal 
explanations for the correlational laws. For instance, take Law 5 again:  

What causal mechanisms, at the level of organs and organ systems, tissues, 
cells, and molecules would result in the situation where animate entities 
with red blood do not survive if the ambient temperature exceeds 80ºC?  

To answer that question, we go back to the Internet. According to the entry on Blood 
Basics at the American Association of Hematology:  

“Blood is a specialized body fluid. It has four main components: plasma, red blood cells, 
white blood cells, and platelets.” 

“The liquid component of blood is called plasma, a mixture of water, sugar, fat, protein, 
and salts.”  

https://www.hematology.org/education/patients/blood-basics 

This entry gives us information on blood as a bio-substance, including its cellular 
and molecular composition. Armed with this information, we can now look for 
mechanisms at the cellular and molecular level to find out how a rise in temperature 
functions as a causal factor that destroys the basis of life at these levels. For 
instance, what happens to blood cells when the ambient temperature goes above a 
certain level? What are the molecular mechanisms that result in those effects?  

3. Theory: Explanation and Prediction 

Proceeding in this manner, it should be possible for a team of would-be researchers 
to come up with hundreds of such laws fairly quickly. It is then important to turn 
attention to the logical structure of the sets of laws, such that they form a single 
coherent theory, and not just a random collection of statements.  

For this, we need to formulate the laws in such a way that as many of the initial 
collection of laws as possible can be deduced from a small set of laws. This is how a 
mere collection of unconnected laws come together to form a compact deductive 
structure, where a small number of axiomatic laws yield a large number of the 
original statements as theorems.  

To illustrate, take law 5 again:  
Law 5:  Taxa with red blood do not survive if the temperature of their habitat is 

above 80ºC.  

We know that given Law 5, we do not need a law such as Law 5’: 

Law 5’: Mammals do not survive if the temperature of their habitat is above 80 ºC.  

Law 5’ is true. What then makes it unnecessary in a theory? The answer is: we can 
deduce it from Law 5, which is independently required. Here is how we derive Law 5’ 
from Law 5:   
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 (i) Mammals have red blood.  
 (ii) Taxa with red blood do not survive if the temperature of their habitat is 

above 80ºC.  
It follows from (i) and (ii) that: 
 (iii) Mammals do not survive if the temperature of their habitat is above 80ºC.  

An obvious question that now arises is:  

 Is it possible to deduce Law 5 itself from a more general law?  
For instance, we know that plants do not survive in temperatures above 80ºC, even 
though they do not have red blood. How do we formulate the pattern as a general 
law that includes not just animals but also plants? And what about other life forms? 
Do all of them have some upper bound on the temperature of their habitat beyond 
which they do not survive? (This is true even of the thermophiles mentioned in the 
response by Professor Atchley.) Pursuing questions of this kind is essential if we 
wish to transform an inventory of laws into a unified theory.  

The five laws that we have formulated above are all correlational laws at the level of 
organism. However, in order to look for causal explanations for these laws, we need 
to go from the macro-biology of organs, organ systems, and bio-substances to the 
microbiology of cells and molecules.  

What we have done here is a way of integrating theories at the levels of macro-
biology and microbiology. The strategy is that of deriving as many correlational laws 
of macro-biology as possible (not necessarily all of them) as logical consequences 
(theorems) of the causal laws at the level of microbiology.  The correlational laws 
would then just be predictions of the deeper causal laws.  

4. Selection, Fitness, and Survival  
The terms natural selection, relative fitness, and survival of the fittest in their 
current interpretation do not lend themselves to the conceptualisation needed for 
constructing a theory of fitness in terms of the laws of survival governing the 
adaptive fitness between the features of animate entities and their habitats. In 
what follows, therefore, we clarify some of the potential conceptual traps lurking 
under this terminology, and spell out the theoretical constructs needed for the 
proposed theory.  

4.1 Selection vs. Elimination  
The theory of fitness in terms of the laws of survival that we have outlined above is a 
theory of what gets eliminated (becomes extinct) when it is below a threshold, not a 
theory of what gets selected from the top of a scale. The distinction is analogous to 
the one between:  

 the process of eliminating applicants for jobs on the basis of a set of clearly 
defined criteria (e.g., those who do not have a university degree are eliminated, 
those who have had no prior experience are eliminated, and so on),   

 and 
 the process of selecting the best candidates based on merit.  

In the first case, all candidates survive as long as they are not unfit: it does not 
involve competition. In the second case, the best candidates persist over long periods 
of time, despite environmental fluctuations. Our proposal is for a theory of 
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elimination, supplemented by a theory of selection. However, we must note that even 
the selection component is not the selection of the “fittest”, where fitness is 
conceptualized in relative terms and competition.  

4.2 Viability and Fecundity 
The literature on ‘natural selection’ often makes a distinction between viability 
selection and fecundity selection. According to the Wikipedia entry, for instance:  

“Some biologists recognise just two types: viability (or survival) selection, which acts to 
increase an organism's probability of survival, and fecundity (or fertility or reproductive) 
selection, which acts to increase the rate of reproduction, given survival. Others split the 
life cycle into further components of selection. Thus viability and survival selection may 
be defined separately and respectively as acting to improve the probability of survival 
before and after reproductive age is reached, while fecundity selection may be split into 
additional sub-components including sexual selection, gametic selection, acting on 
gamete survival, and compatibility selection, acting on zygote formation.”  

https://en.wikipedia.org/wiki/Natural_selection 

Our theory of fitness in terms of the laws of survival are about the viability of a 
taxon (or a structure, including organs, biomaterials, cells, and biomolecules.) The 
way to measure that fitness is not counting the number of offspring (fecundity), but 
in terms of: 

the number of generations that a taxon, a type of function, a type of behaviour 
a type of bio-substance,   a type of cell, or a type of biomolecule has persisted 
ever since it came into existence in the history of life on the planet.  

As an example to illuminate the concept of the above measure of fitness in biology, 
consider what Nobel Prize winner Paul Nurse says about the molecule cdc2: 

“Since cancer is caused by aberrant cell division of human cells, most of my colleagues, 
working in other labs, very understandably, were much more interested to know what 
controlled the cell cycle in humans rather than in yeast. By that time I knew what 
controlled cell division in yeast: it was a cell cycle control mechanism with cdc2, that 
crucial gene with the uninspiring name, at its very centre. 
I wondered if it could possibly be the case that human cell division was also controlled by 
a human version of the same gene, cdc2? This seemed very unlikely, given that yeasts 
and humans are so very different and last had an ancestor in common 1.2 to 1.5 billion 
years ago (that is, 1,200 to 1,500 million years ago). To put that huge expanse of time in 
perspective, dinosaurs became extinct a ‘mere’ 65 million years ago, and the first simple 
animals appeared around 500–600 million years ago. If I’m completely honest, it was 
more than slightly preposterous to believe that such distant relatives could have cells 
whose reproduction was controlled in the same way. Nevertheless, we had to find out. 
The way Melanie Lee in my lab tackled this question was to try and find a human gene 
that functioned the same way as did cdc2 in fission yeast. To do this, she took fission 
yeast cells that were defective in cdc2 and so could not divide, and ‘sprinkled’ on them a 
gene“library’ that was made up of many thousands of pieces of human DNA. Each piece 
of DNA contained a single human gene. Melanie used conditions that ensured that the 
mutant yeast cell would usually only take up one or two genes. If it so happened that one 
of these genes was the human equivalent of the cdc2 gene and if it functioned in the same 
way in both human and yeast cells, and if the human cdc2 gene could get into the yeast 
cells, then the cdc2 mutant cells might just regain the ability to divide. If all that went 
right, they should form colonies that Melanie could see on a Petri dish. You may have 
noticed there were several ‘ifs’ in this plan. Did we think the experiment would work? 
Probably not, but it was worth a shot. 
And, amazingly, it did work! Colonies grew on the Petri dish and we were able to isolate 
the stretch of human DNA that had successfully stood in for the cdc2 gene that is so vital 
for yeast cell division. We sequenced this unknown gene and saw that the sequence of the 
protein it made was very similar to the yeast” (pp.46-47) 
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Cdc2 has survived – defied extinction – at least since yeast came into existence. If we 
count the number of generations it has persisted, the fitness of cdc2 is greater than 
the molecule responsible for the production of chlorophyll. The number of 
generations that vertebra have persisted is greater than the number of generations 
that lungs have persisted. The number of generations that bacteria have persisted is 
far greater than the number of generations that humans have persisted. In terms of 
the above measure of fitness, prokaryotic organisms which reproduce exactly two 
offspring in any reproductive process is far greater than the fitness of those frog 
species that can produce more than 50,000 eggs in a single reproductive event.  

Why then do standard textbooks talk about the relative reproductive fitness of two 
populations with two different alleles? Because it is easy to count that number, and 
put it in a formula, regardless of what theoretical concept the number is a measure 
of. This is like a story of a person who lost his keys in a dark area, but is looking for 
it under a street light because you can see things under the street light and not in 
areas where it is dark.  

As H Allen Orr puts it in his article, “Fitness and its role in evolutionary genetics”: 
 “...it is often easier to perform experiments on fitness than to think clearly about it. Our 

difficulties are, in other words, more often conceptual than empirical.” 
(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2753274/) 

In passing, we may note that the concept of fecundity or reproductive success has 
only a marginal role to play in our research program for the construction of a theory 
of natural selection. For a taxon to persist over generations, without becoming 
extinct, it is crucial that the number of members in a taxon does not steadily decline 
until it becomes zero. A taxon with zero members is an extinct taxon. Other than 
this near truism about the bottom line below which is extinction, we have nothing to 
say about reproductive success.  

What is the status of relative fitness in this theory?  We can explore that by 
formulating a question that the theory needs to answer. Why do some structures (at 
the level of biomolecules, cells, bio-substances, organs, organisms, and taxa) persist, 
while others become extinct? Our answer, in terms of adaptive fitness, is as follows: 

Absolute Fitness: Those structures that exhibit a high degree of fit are retained, 
and those that are unfit are eliminated.  

Relative Fitness: When two structures (again from molecules to taxa) share a 
habitat, and hence are in competition for resources, and the resources are not 
sufficient for both, then the one will less fit becomes extinct.  

The way we have formulated our law of relative fitness and extinction, relative 
fitness is irrelevant for two taxa whose habitats are distinct. For instance, mice and 
fish are not in competition. Nor are koala bears and earthworms. Nor are butterflies, 
mosquitoes, and ants, even when these types of insects are in the same geographical 
region, as they do not share the same habitat. Counting the number of offspring in a 
population that includes koala bears and earthworms, or butterflies, mosquitoes and 
ants, to measure their relative fitness is an exercise in futility. But if there are two 
varieties of koala bears, and there aren’t enough eucalyptus trees to go around, then 
relative fitness kicks in to predict which of them would become extinct.  

This is a far cry from the mathematical equations (e.g. Hardy-Weinberg equation, 
Price equation) that predict changes in the relative distribution of alleles within a 
species observable over short periods of time in the research program called 
‘microevolution.’ (See https://evolution.berkeley.edu/evolibrary/article/0_0_0/evoscales_02) 
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4.3 Adaptive Fitness and Survival as Non-Extinction  
We now turn to the concept of survival implicit in the previous sections, as distinct 
from the concept of thriving or flourishing. Survival has a clearly defined 
demarcation: it refers to:   

the process of continuing without (i) untimely death of the individual, and  
 (ii) extinction of the taxon.  

In this sense, the statements, “Many insect species have become extinct,” and “Many 
insect species have not survived,” have the same meaning. In contrast, there is no 
clearly defined threshold for thriving or flourishing.   

A related concept is that of fitness. One way of interpreting the term fitness, as we 
have done, is as adaptive fitness, which is the same as the fit between the features 
of an organism or a taxon, and the features of its habitat. If a taxon crucially 
requires eucalyptus leaves for its nutrition (cf. koala bears), then it becomes unfit if 
eucalyptus trees become extinct. If the blood cells of a taxon decompose when the 
ambient temperature goes above 60ºC, then that taxon is unfit if its habitat is above 
60ºC.  

A crucial distinction we made in the formulation of the laws of fitness in §2 is 
between fit and unfit. This does not imply different degrees of fitness. In contrast, 
the term fittest, in addition to appealing to different degrees of fitness, also requires 
relative fitness. Two taxa may both have adaptive fitness in terms of their relation to 
their habitats. That fish are adapted to living in water, and mice to living on the 
land, does not mean that one of them is more fit or less fit than the other.  

If the relevant parameter of relative fitness is number (of members of the 
population), then a taxon whose numbers keep increasing (instead of continuing in a 
steady state) is thriving. If the relevant parameter is that of geographical spread, 
then a taxon whose geographical area keeps increasing (rather than continuing at a 
steady state), as in the case of invasive species, is thriving. If the relevant parameter 
is domination over other taxa, then a taxon that dominates more and more species 
(like imperial expansion) is a thriving one. Whatever parameter we choose, the idea 
of survival of the fittest implies that only one taxon on earth will survive (like a 
world empire), since there can be only one fittest.  

In formulating his evolutionary theory in terms of the phrase ‘survival of the fittest’, 
implying degrees of fitness and relative fitness, Darwin made the mistake of being 
seduced by the capitalist ideology of competition prevalent in his times. The result 
was a theory that had the potential to be truly scientific, but ended up being 
untestable, and hence, not yet scientific.  

To understand what went wrong, we must turn to the history of the term. What the 
Wikipedia entry says about the history is revealing:  

“ ‘Survival of the fittest’ is a phrase that originated from Darwinian evolutionary theory 
as a way of describing the mechanism of natural selection. The biological concept of 
fitness is defined as reproductive success. In Darwinian terms the phrase is best 
understood as ‘Survival of the form that will leave the most copies of itself in successive 
generations.’ 
     Herbert Spencer first used the phrase, after reading Charles Darwin's On the Origin 
of Species, in his Principles of Biology (1864), in which he drew parallels between his 
own economic theories and Darwin's biological ones: "This survival of the fittest, which I 
have here sought to express in mechanical terms, is that which Mr. Darwin has called 
'natural selection', or the preservation of favoured races in the struggle for life.” 
(https://en.wikipedia.org/wiki/Survival_of_the_fittest)  
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There are two distinct concepts of fitness in the first paragraph. One of them is the 
concept that Darwin called ‘Natural Selection’, a causal mechanism that results in 
biological evolution. The other is the concept of leaving “the most copies of itself in 
successive generations.” These are related concepts, but for the sake of clarity, let us 
use the terms Survival of the Fittest and Natural Selection in the sense that Darwin 
used them, and Reproductive Success to denote what modern textbooks talk about.   

To continue with the Wikipedia entry: 

“In the first four editions of On the Origin of Species, Darwin had used the phrase 
"natural selection". In Chapter 4 of the 5th edition of The Origin published in 1869, 
Darwin implies again the synonym: "Natural Selection, or the Survival of the Fittest". 
By "fittest" Darwin meant "better adapted for the immediate, local environment", not 
the common modern meaning of "in the best physical shape" (think of a puzzle piece, not 
an athlete). In the introduction he gave full credit to Spencer, writing "I have called this 
principle, by which each slight variation, if useful, is preserved, by the term Natural 
Selection, in order to mark its relation to man's power of selection. But the expression 
often used by Mr. Herbert Spencer of the Survival of the Fittest is more accurate, and is 
sometimes equally convenient.” 

A theory of fitness as adaptive fitness, as a relation between animate entities and 
their habitats, offers a way of correcting Darwin’s mistake and constructing an 
explanatory-predictive scientific theory of evolution. To avoid the trajectory of 
Darwin’s mistake, we have deviated from his concept of ‘the fittest’, and drawing on 
his phrase, “better adapted for the immediate, local environment,” reconceptualised 
fitness as adaptive fitness.  

5. Summing up 

To sum up, research in science may adopt:  

an empirical research methodology, gathering observational reports and 
arriving at observational generalisations, with or without experimentation, 
instruments or equipment, and with or without quantitative measurements;  

or an axiomatic research methodology, focussing on making sense of the 
observational generalisations by constructing explanatory-predictive theories.  

What we have outlined in the preceding sections is the second methodology, 
presupposing the first and accessing its results through Internet searches. In a 
sense, our proposal is in harmony with the wake-up call by Paul Nurse in “Biology 
must generate ideas as well as data.” (https://www.nature.com/articles/d41586-021-
02480-z) The details of the methodology for generating axiomatic systems as the core 
component of theoretical science are described in our monograph, Constructing 
Theories: a Case Study in Geometry, with an Excursion into Biology (downloadable at 
http://www.thinq.education/articles/74). 

Our proposal crucially calls for the formulation of laws — of structure, of structure 
formation, of habitat, of fitness, and of selection — at different levels of biological 
organisation. For someone who has been exposed exclusively to the kind of 
knowledge presented in mainstream biology textbooks, this might be a somewhat 
alien way of thinking about and investigating what comes under the sciences of life. 
But since most people who have completed compulsory school education are also 
aware of the laws presented in textbooks on the physical sciences, we assume that 
the idea of constructing theories in terms of laws need not be an unacceptable move.     

Our program also calls for conceptualising theoretical research in terms of 
interconnected theories that, when combined, make predictions that a theory in 
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isolation cannot make. Just as the heliocentric theory of the solar system draws 
upon a theory of optics, a theory of temperature, and a theory of gravity and motion, 
a theory of biological evolution must draw upon theories of mutation (change), of 
structure and structure formation, of species and speciation, and of fitness and 
natural selection. It is within this scheme of families of theories that we have 
outlined a research program for constructing a theory of adaptive fitness and natural 
selection.  

In the course of developing a framework of theoretical concepts needed for such a 
theory, we reconceptualised a number of existing ideas in biology, including the very 
concepts of fitness, adaptation, habitat, survival, and natural selection. In this 
regard, it is important to mention that even though we outlined the beginnings of a 
theory of fitness as a relation between categories and properties of organisms on the 
one hand and their habitat on the other (§2), we have not sketched a theory of 
categories and properties of organisms, and of their habitats.  

We must warn the reader that what we have offered in the preceding pages is only a 
research program for theory construction in biology, with a toy theory for the 
purposes of illustration. We have not presented a fleshed out theory backed by 
rigorous argument. This is only to offer an invitation to participate in an intellectual 
adventure. But we believe that as more people join that collective adventure, an 
explanatory-predictive theory of biological evolution would gradually emerge.   

 
 

  

 


