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Abstract

It is well known by those concerned with the origin of life on Earth that Darwinian evolutionary theory has significant limita-

tions. The most important of these, it is argued here, is a mismatch between the central dogma of natural selection and the com-

petitive conditions associated not only with the emergence of life but also with its recovery from major extinction episodes. To

resolve this problem, a new general dynamic theory – the ‘‘dynamic-strategy theory’’ – has been proposed. This realist theory

not only casts light on the way life first emerged on earth, it also explains and predicts the systematically fluctuating fortunes of

both nature and human society. The Snooks–Panov algorithm is employed to justify this integrated approach.

� 2005 COSPAR. Published by Elsevier Ltd. All rights reserved.
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1. Introduction

One of the most fascinating scientific issues today is

the origin of life on earth and in the solar system. Yet
it is an issue that few are willing to engage directly either

in professional conferences or journals. The reason, I

suggest, arises from the widespread recognition that

the ‘‘social’’ or competitive conditions under which life

emerged on earth, or anywhere else in the solar system,

are very different from those required by existing Dar-

winian theory to generate speciation. This problem is

associated with not only the origin of life but also its
recovery following major extinction episodes. Until this

problem is solved it is impossible to make sense of

hypotheses about prebiological/biological evolution

proposed by Galimov (2004), Panov (2005), and others.

It is argued in this paper that a new theory is required

to enable this important issue to be scrutinised more di-

rectly. Such a theory should focus on the observable

conditions associated with the emergence and fluctuat-
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ing fortunes of life. It should, in other words, be a realist

theory. While it may come as a surprise that this new

theory has emerged from the social sciences, it will be re-

called that Charles Darwin�s (1809–1890) theory of nat-
ural selection owed much to the work of political

economists Adam Smith (1723–1790) and Thomas Rob-

ert Malthus (1766–1834).
2. Problems with existing theory

Darwin�s theory of evolution – of ‘‘descent with mod-
ification through natural selection’’ – is simple and

straightforward. As Thomas Huxley (1825–1895), who

was dubbed ‘‘Darwin�s bulldog’’, is reported to have

said when hearing it for the first time: ‘‘How extremely

stupid not to have thought of that!’’ While most revolu-

tionary ideas are relatively simple, it is useful to go back

to the original sources to see not only whether we do

really understand them but also whether they fit the
facts.

Darwin�s concept of natural selection, which is an

algorithm rather than a general dynamic theory, can
ved.
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be summarised in the following five points (Darwin,

1859).

1. Nature is responsible for generating random varia-

tions in the physical and instinctual characteristics

within species, providing individuals with slightly dif-
ferent abilities with which to cope with the demands

of life.

2. Every organism in the plant and animal kingdoms is

somehow programmed to produce as many offspring

as possible in all places at all times. Darwin (1859,

116–117) called this ‘‘the doctrine of Malthus’’, add-

ing that ‘‘there is no exception to the rule’’.

3. The resulting struggle for existence over scarce
resources is always extremely severe, called by Dar-

win ‘‘the war of nature’’ – forcing individuals to

employ any slight advantage as an instrument of sur-

vival. While the successful combatants survive, all

others perish. Herbert Spencer (1820–1903) called

this argument ‘‘survival of the fittest’’, a term Dar-

win, following the urging of his co-inventor Alfred

Russel Wallace (1823–1913), later employed as a syn-
onym for ‘‘natural selection’’.

4. Surviving individuals pass on their physical and

instinctual advantages – called ‘‘profitable varia-

tions’’ – no matter how slight, to at least some of their

progeny. Hence, the profitable variations are pre-

served and accumulated in successful species. This is

the alleged ‘‘power’’ of natural selection, which Dar-

win also called ‘‘the principle of variation’’. Sexual
selection was an afterthought, which Darwin consid-

ered as only ‘‘an aid to ordinary selection’’.

5. The very slow accumulation of slight variations over

vast periods of time – radically thought by Darwin to

run into several hundred million years (in fact he

underestimated it by a factor of ten!) – made possible

by this persistent process of natural selection, leads to

the emergence of new varieties, species, groups of spe-
cies, genera, families, orders, and classes of life. All

from one ancestral organism. While this was seen as

a continuing process, Darwin (1859, 458) speculated

that there was scope for varying rates of change, par-

ticularly in the early periods of earth�s history.

It is well known that the fossil evidence, both in Dar-

win�s time and ever since, has drawn attention to diffi-
culties with this theory. The difficulties are twofold.

First, it has been shown by palaeontologists that evolu-

tion, rather than occurring very slowly and persistently,

takes place in relatively rapid and short bursts (of 5–50

thousand years) separated by relatively long periods of

stasis (of 5–10 million years). This has been called

‘‘punctuated equilibria’’ (Eldredge and Gould, 1972).

Second, it has also been shown that the transition be-
tween species was not a relatively smooth occurrence

in which the new ‘‘improved’’ species eliminated the
old species. Instead, it was a more calamitous and dis-

continuous affair in which the old species and dynasties

collapsed, thereby providing the abundant resources re-

quired for previously minor species to emerge and flour-

ish, albeit with a lag of millions of years. We might also

add that demographic studies of both nature and human
society show that the core ‘‘doctrine of Malthus’’ cannot

be substantiated: all life forms attempt to control their

populations in order to ensure survival (Snooks, 2003,

pp. 24–26, 56–61).

The prevailing neo-Darwinist school – the so-called

‘‘modern synthesis’’, forged by (Fisher, 1930; Haldane,

1932; Wright, 1931; Mayr, 1942; and Dobzhansky,

1937), on the basis of the genetics of Gregor Mendel
(1822–1884) and the ‘‘dynamics’’ of Darwin – has re-

sponded to these difficulties in two ways. The palaeon-

tologists, or naturalists as they like to call themselves,

are cognizant of these flaws and have attempted to shore

up natural selection with a bewildering number of addi-

tional hypotheses – like the flying buttresses of a medie-

val cathedral. In contrast, the sociobiologists (Maynard

Smith, 1958; Hamilton, 1964; Wilson, 1975; Dawkins,
1975; Trivers, 1985) have merely ignored the fossil evi-

dence and have changed the focus of Darwinism by

emphasising sex rather than materialism (Snooks,

2003, Chapters 5–8). The latter group engineered a

sociological displacement of political economy, by iden-

tifying the new ‘‘natural selection’’ with Darwin�s minor

concept of ‘‘sexual selection’’, which the great man in

Origin of SpeciesDarwin (1859, p. 170) regarded as ‘‘less
rigorous than natural selection’’, merely an ‘‘aid to or-

dinary selection’’, and applicable only to the male of

the species. While the role of sexual selection was ex-

panded in The Descent of Man (Darwin, 1871), Darwin

did so to cover the obvious deficiencies in natural selec-

tion. Wallace, however, warned that this step would

eventually undermine natural selection (Wallace, 1871;

Snooks, 2003, p. 62). Ultimately, the sociobiological
substitution of ‘‘reproductive success’’ (Trivers, 1985)

for Darwin�s ‘‘survival of the fittest’’ opened the door

for geneticists to eventually replace the organism with

the gene as the agent of selection.

Despite all these flying buttresses and changed con-

ceptions of natural selection, there is still a glaring prob-

lem with Darwinism/neo-Darwinism; namely that

Darwin�s biological filter becomes effective (or so it is be-
lieved) only under conditions of intense competition for

scarce resources. Why? Because only under these condi-

tions can organisms that possess a slight advantage in

the game of survival and/or reproductive success get to

pass them on to their offspring at the expense of those

less fortunate. This problem presents neo-Darwinists

with enormous difficulties when attempting to employ

natural selection to explain the origin of life. It leads
to the rejection of evidence in favour of what might be

called the ‘‘must-have-been’’ approach to science.
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In one recent example, the neo-Darwinist author

merely assumes that ‘‘darwinian evolution must have

started as soon as the first replicable molecules ap-

peared’’, and, in the space of just two pages, he employs

about forty ‘‘must haves’’, ‘‘could haves’’, ‘‘would

haves’’, ‘‘may haves’’, ‘‘probablys’’, and ‘‘presumablys’’
(de Duve, 2005; my emphasis). Charles Darwin, as we

have seen, insisted that natural selection could only ex-

plain the dynamics of life once conditions of intense

competition for natural resources had emerged, rather

than ‘‘as soon as molecular replication became possi-

ble’’. And even our neo-Darwinist author admits that

natural selection cannot explain the dynamics of life be-

fore replication became possible.
Fig. 1. The great waves of life – the past 3000 million years Source:

Snooks (2003, p. 155), based on Snooks (1996, p. 75).
3. Competitive conditions associated with the origin and

recovery of life

3.1. The origin of life

It is argued here that there is a mismatch between the
requirements of natural selection and the competitive

conditions under which life first emerged some 3800 mil-

lion years (myrs) ago. Where and how life first emerged is

still unclear. It is speculated that in order to meet their

metabolic demand, living cells might have initially ab-

sorbed pyrothermic energy from hot springs; or that het-

erotrophs might have absorbed ATP directly from

seawater. Certainly evidence exists in the Archean era
(3800–2500 myrs BP) for more complicated photosyn-

thetic bacteria – called prokaryotes—which employed

sunlight to break down chemicals such as H2S and

H2O to gain access to hydrogen (releasing either sulphur

or oxygen as a waste product) so as to fuel their meta-

bolic processes (Schopf, 1983). The freely floating bacte-

ria that spread across ocean surfaces were responsible for

precipitating vast deposits of iron between 3800 and 1800
myrs BP (Widdel, 1993; Konhauser, 1998); and the cya-

nobacteria (or blue-green algae) that colonised shallow

waters around the continents and islands as well as

around the coasts of inland seas, formed the earth�s ear-
liest fossils known as stromatolites. These life forms

dominated the earth between 3550 and 1000 myrs BP.

The evidence suggests, therefore, that early life forms

were able, through a few simple genetic innovations, to
exploit the earth�s abundant chemical and solar re-

sources with minimal competition both within and be-

tween species. Competition from grazing animals –

part of the eukaryotic revolution – did not start to bite

until the end of the Proterozoic era (550 myrs BP). How

then can Darwin�s theory of natural selection, with the

doctrine of Malthus at its core, possibly explain the

emergence of life during those first 2–3 billion years?
Clearly it cannot, as demonstrated by a recent neo-Dar-

winist attempt (de Duve, 2005). There is a fundamental
mismatch between the requirements of natural selection

and the competitive conditions facing the first life forms.

3.2. Life’s recovery from major extinctions

By asserting, contrary even to the fossil evidence of
his day (Falconer, 1859), that evolution had occurred

slowly but persistently since the appearance of the first

life forms on earth, Darwin (1859, pp. 475–488) adroitly

avoided facing the fact that there were other phases in

the history of life on earth when speciation occurred rel-

atively rapidly in the face of minimal competition. He

merely assumed, as his theory demanded, that new spe-

cies, families, and dynasties replaced older ones owing to
their superior ability to compete for scarce resources.

The very reverse is true.

The fossil evidence (Eldredge, 1985) shows quite

clearly that new species, families, and dynasties only

emerged millions of years after the collapse and extinc-

tion of older ones, precisely because their ancestors

could not compete with the dominant dynasty. As is well

known, major extinction episodes occurred around 900,
245, and 65 myrs BP. The reduction in competition for

surviving life forms was particularly dramatic around

245 myrs BP, when the numbers of marine and land

families declined by 52% and 49%, respectively; and

around 65 myrs BP, when 11% of marine and 14% of

land families were lost (Sepkoski, 1984). Other less ma-

jor extinctions were experienced around 435, 370, and

215 myrs BP, which also significantly reduced competi-
tion for natural resources. These extinctions provided

previously minor species with the opportunity and the

time needed to develop with relatively little harassment

into the many different forms needed to exploit unused

natural resources. Even so, the recovery of life at the

global level took tens of millions of years following ma-

jor extinctions, and millions of years following minor

extinctions (see Fig. 1). How are we to explain this pro-
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cess of speciation during recovery phases characterised

by minimal competition? Certainly not by employing

the natural-selection hypothesis with its requirement of

intense competition.

3.3. What of speciation during periods of intense

competition?

The fossil evidence shows that the history of life cer-

tainly did experience extended phases of intense global

competition for natural resources (Sepkoski, 1984; Bak-

ker, 1986). Fig. 1 suggests that these phases occurred

over millions of years prior to the major downturns in

life, beginning around 1100, 400, and 70 myrs BP. In-
tense competition for resources also exists today. This

is the Darwin scenario at last, in which natural selection

predicts that directional genetic change and speciation

will occur.

It is notable that these periods experienced a reduc-

tion in the number of species during the millions of years

prior to the major extinctions, with a few or even a sin-

gle species coming to dominate the prevailing dynasty
(Bakker, 1986, pp. 436–438). This declining diversity –

or negative speciation – occurred during periods of in-

tense competition. This was because, instead of pursuing

genetic change and speciation as required by Darwinian

theory, the dominant life forms developed biological

weapons to monopolise dangerously scarce resources

through ‘‘war and conquest’’. Neither the time nor the

resources required to develop entirely new species were
available. Ultimately this strategy, which was pursued

every time intense competition emerged, led to environ-

mental crisis, biological collapse, and extinction. All of

this occurred independently of exogenous shocks, such

as asteroid attacks, massive volcanic action, and major

climate change, which at best only reinforced what

was already in train. We no longer have to look only

to exogenous physical forces to explain the fluctuating
fortunes of life (Snooks, 2003, Chapter 9). Certainly,

exogenous shocks do not play a systematic role in the

dynamics of life.
1 Snooks (1996) was completed in 1993 and circulated in typescript

form between then and publication.
4. A new theory is needed

As natural selection is unable to explain either the
occurrence of speciation when competition for resources

was minimal or the lack of speciation when competition

was intense, it is quite clear we badly need a new theory

of life. To achieve our objective of explaining the origin

of life, this theory should be realist, endogenous, dy-

namic, and universal in its relevance. By ‘‘realist’’ it is

meant that our theory should be constructed from a sys-

tematic observation and quantification of the way both
life and human society change over time. This is the his-

torical, inductive, or ‘‘existential’’ method.
There is evidence – the so-called Snooks–Panov algo-

rithm – that demonstrates a dynamic continuity between

the fluctuating fortunes of life both before and after the

emergence of mankind. This suggests that our new gen-

eral dynamic theory must be able to explain the develop-

ment patterns of both nature and society, which is
something Darwinism has never been able to do (Dar-

win, 1871, p. 908; Dawkins, 1982, p. 36; Snooks, 2003,

pts. I and II). The Snooks–Panov algorithm is consid-

ered in part 5 and a new general theory – the dy-

namic-strategy theory – is briefly outlined in part 6.
5. The acceleration of life – the Snooks–Panov algorithm

5.1. The original formulation

The Snooks–Panov algorithm is a mathematical for-

mulation of the acceleration of life – including both nat-

ure and human society – during the past 3800 myrs. It

had its origin in Snooks (1996, pp. 79–82, 92–95, 402–

405), where it was discovered that each major biologi-
cal/technological transformation during the history of

life on earth (Figs. 1–3) took only one-third of the time

of its predecessor.1 It was also discovered that the geo-

metrically declining duration of these transformations,

or economic revolutions, was accompanied by an

approximately proportional increase in global biomass

(species population multiplied by average weight). See

Snooks (1996, pp. 74–95) and Snooks (2003, Chapters
9 and 13). This geometric increase in biomass is the out-

come of greater access by organisms to the planet�s nat-
ural resources made possible by either, or both, genetic

change and technological change.

The relationship between global biomass and time in

Snooks (1996, p. 80) was expressed as

y ¼ að3t�1Þ; ð1Þ
where y is global biomass generated by biological and

technological change over the entire period, and t is

time. It was also plotted on diagrams possessing both
arithmetic and logarithmic scales. This was the begin-

ning of a large-scale project by the author to measure

and explain the dynamics of life and human society.

What this algorithm tells us is that the biomass gener-

ated by nature and society is accelerating at a constant

rate. As the coefficient of acceleration is 3.0, each ‘‘great

wave of life’’ and its underlying biological/technological

paradigm shift, shown in Figs. 2 and 3, is completed in
one-third of the time of its predecessor. This is true un-

der both the ‘‘genetic option’’ before 2 myrs BP and the

‘‘technology option’’ thereafter (see Figs. 2 and 3).

While this exponential curve increasingly approaches



Fig. 2. The great steps of life – the past 3800 million years Source:

Snooks (2003, p. 252).

Fig. 3. The great steps of life – the past 80 million years Source:

Snooks (2003, p. 253), based on Snooks (1996, p. 403).

2 This section comments on the paper by Panov given at the 2004 Paris

COSPAR session F3.1/B1.5 and published in this issue. It is a late

addition to these session papers.
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the vertical on an arithmetic scale, it is linear on a loga-

rithmic scale. In other words, while the dynamic process

of life generates an increasingly larger quantity of global

biomass per unit of time, its compound (geometric) rate
of growth is constant.

History, therefore, has been getting faster in the sense

that more is happening in a given interval of time, but it

is happening at the same compound rate in the very long

run (Snooks, 2005). I have called this the ‘‘law of cumu-

lative biological/technological change’’ (Snooks, 1996,

p. 95; Snooks, 1998a,b, pp. 216–217; Snooks, 2003,

pp. 287–288). It is important to realise that this law,
which is merely one of a set of laws of life and human

society that I have identified (Snooks, 1998a, 2003,

Chapter 15), is the outcome of ‘‘choices’’ made by indi-

vidual organisms rather than being a disembodied ‘‘scal-

ing law’’ as suggested by Panov (2005).

What then is the major implication of my algorithm

for this paper? It is that as both nature and human soci-

ety have the same dynamic characteristics, they can and
must be explained by a single general dynamic theory.

This is a radical departure from the traditional approach

of treating life before and after the emergence of civiliza-

tion separately – an approach resulting from the inade-

quacies of existing theory.

5.2. Panov’s prebiological evolutionary hypothesis – an

evaluation2

A.D. Panov, in a paper in this session, quite indepen-

dently of (but some seven years after) my own work, em-

ployed the ‘‘big history’’ literature (in Russian only) to

arrive at an algorithm that provides a very similar esti-

mate of the coefficient of acceleration (2.67 ± 0.15) for
the transformation of nature and society. Panov�s
(2005) Eq. (1), however, is expressed in terms not of glo-

bal biomass but of the duration of biological/technolog-

ical transformations. Owing to the proportionality

between declining duration and increasing biomass gen-

erated by genetic/technological change, Panov�s Eq. (1)
is equivalent to Snooks� Eq. (1). This overlap in our

work on the measurement of the rate of transforma-
tional duration is now known in Russia and elsewhere

as the ‘‘Snooks–Panov Vertical’’ (Nazaretyan,

2005a,b,c). It is an interesting example of the conver-

gence of some interests in economics on the one hand,

and astrophysics and astrochemistry on the other.

Where Panov and I differ is in how this algorithm can

be employed in scientific work. While I regard this math-

ematical curve as one of a number of quantitative pat-
terns of the past – a series of ‘‘timescapes’’ – that need

to be explained by inductively developing a general dy-

namic theory, Panov in this session attempts to extrap-

olate it back beyond the emergence of life on earth to

estimate the duration of prebiological chemical evolu-

tion. This makes his work vulnerable to the ‘‘fallacy of

historicism’’, a term coined by Karl Popper (1957). Sci-

entific prediction, Popper argues, should be based on
theory that has been widely verified, not on historical

trends that can change radically and unpredictably. Pa-

nov appears to recognise that historical trends can

change radically when he claims that the Snooks–Panov

curve will be terminated in the very near future.

In part 2 of his paper, Panov estimates the duration

of prebiological chemical evolution by assuming that

the Snooks–Panov algorithm, which is based on biolog-
ical/technological transformation, is applicable to

earth�s pre-life phase. This is a heroic assumption, which

requires validation from an underlying theory that can

account for both chemical evolution and the evolution

of nature/society as a single, integrated process. To jus-

tify his method, Panov refers to a book in Russian in
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which the author, E.M. Galimov, employs a species of

thermodynamic theory, which, it is claimed, integrates

both inorganic and organic evolution. The only work

on this subject in English by this author that I have been

able to find is a short article (Galimov, 2004), which

makes less ambitious claims.
Galimov (2004) employs a version of linear non-equi-

librium thermodynamic theory, which he claims oper-

ates ‘‘not far from equilibrium’’. It is supposed to be a

‘‘steady-state’’ system in which the production of entro-

py is minimal. He sees life as the accumulation of nega-

tive entropy. This process of accumulation, which is said

to involve a number of chained stationary systems in

which the output of one becomes the input of the next,
is a hypothetical ‘‘description’’ rather than a general the-

ory. It is also comparative static rather than dynamic in

nature. While thermodynamic models of this type might

appeal to physicists and engineers, they are unable to

persuade life scientists.

It is not clear how a comparative-static system based

on the concept of entropy could possibly explain and

predict the fluctuating fortunes of nature and society.
Any successful general dynamic theory must be able to

explain and predict the ‘‘great waves of life’’, together

with their underlying biological and technological para-

digm shifts (Figs. 1–3); it must be able to explain and

predict, for example, the rise and fall of cyanobacteria,

the reptile dynasty, the dinosaurs, the Roman empire,

the Venetian Republic, the Aztecs, the USSR; and it

must be able to explain and predict the rise and (tempo-
rary) stagnation of Japan, the switching between eco-

nomic ‘‘miracle’’, ‘‘meltdown’’, and ‘‘normalcy

regained’’ in Southeast Asia, the rise and rise (also tem-

porary) of Europe and the USA, the role of fertility and

population change in the success of nations, the role of

inflation in the success and failure of societies, the inva-

sion and future of Iraq, and the prospect of democracy

in the Third World. All these complex matters underlie
the deceptively simple Snooks–Panov algorithm. A the-

ory – like the one recommended by Panov – that is so

general it is unable to explain and predict these matters

is metaphysical in nature. In contrast, the realist dy-

namic-strategy theory, which is an endogenous de-

mand-side (and, hence, a non-self-organisational)

theory, has been used to explain all these matters and

more (Snooks, 1996, 1997, 1998a, 1999, 2000, 2003).
Even Panov admits that Galimov�s ‘‘theory’’ is un-

able to describe or predict the pattern of inorganic ‘‘evo-

lution’’ in earth�s prebiotic phase, and that it cannot be

used to calculate the required coefficient of acceleration

for this period. In other words, there is absolutely no

evidence of dynamic continuity before and after the

emergence of life. It is precisely because of these difficul-

ties that Panov is forced to extrapolate the Snooks–Pa-
nov algorithm back before the origin of life. Panov

attempts to justify this method on the grounds that it
is a hypothesis only. But as we shall see, he uses this

hypothesis as the foundation for another hypothesis

about the origin of life in the galaxy.

In part 3, Panov presents his ‘‘hypothesis of the self-

consistent galaxy origin of life’’. His argument is that as

the Snooks–Panov algorithm ‘‘predicts’’ a long prebiotic
period (6000 myrs) and as geological evidence points to

a short period (usually thought to be 750 myrs), then a

cosmic transfer of the chemistry required for life must

have taken place throughout our galaxy. This sounds

fascinating and may or may not be correct. But if it is

correct it will not be for the reasons mentioned in Pa-

nov�s paper. One would have to seek and find evidence

beyond the Snooks–Panov algorithm – beyond the evi-
dence concerning biological/technological transforma-

tion – namely in the chemical composition of our

galaxy, as suggested but not undertaken by Panov. Per-

haps his ingenious but speculative paper will stimulate

such research. But, of course, even if chemistry through-

out the galaxy were the same, this would not justify

extrapolating the Snooks–Panov algorithm back before

the emergence of life on earth. What the biological/tech-
nological evidence, which I have investigated in detail

(Snooks, 1996, 1997, 1999, 2003), does tell us about life,

wherever it might occur in our galaxy, is that it will

emerge readily and ‘‘strategically’’ to exploit the exis-

tence of favourable chemical conditions.
6. A realist theory of life – the dynamic-strategy theory

The dynamic-strategy theory, which is based on a sys-

tematic observation of the fluctuating fortunes of nature

and human society, can explain both the early emer-

gence of life and its recovery from major extinction epi-

sodes. In fact it can explain how and why a society/

species/dynasty emerges, flourishes, stagnates, collapses,

and is ultimately replaced. And it can explain how and
why history is getting faster. Only the briefest of outlines

can be given here. Interested readers should consult

Snooks (1996, 2003).

Essentially the dynamic-strategy theory consists of a

self-starting and self-sustaining interaction between the

organism and its society. This endogenous dynamic pro-

cess occurs within the context of a largely stable physical

environment, which occasionally changes in random
and unsystematic ways. Most other theories, in which

life is driven by asteroid impacts, massive volcanic erup-

tions, or major climatic change, are exogenous in nature.

The origin of life in this theory is identified not with the

ability to replicate, as the Darwinists claim, but with the

establishment of an internal metabolic process. This

process generates a metabolic demand for fuel that can

be met only by the pursuit of a fourfold set of dynamic
strategies. Replication, once the trick had been learned,

was merely one of those strategies. It has nothing to do
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with the ‘‘onset of selection’’, as asserted without evi-

dence or logical argument by de Duve (2005).

The dynamic-strategy approach leads us to an impor-

tant conclusion, which will be of interest to all scientists

concerned with the origin of life. It is that life emerged

many times before the dynamic strategy of replication
was finally discovered, thereby transforming it into a

cumulative and exponential process. The significance

of the emergence of systematic replication is that it made

possible the beginning of what I have called the ‘‘law of

cumulative biological/technological change’’ (Snooks,

2003, pp. 287–288). It is this law that underpins the

Snooks–Panov algorithm.

In its most general form the dynamic-strategy theory
consists of four interrelated elements and one external

and random force. These elements and forces include

the following.

1. The internal driving force, which arises from the need

of all organisms to survive and prosper, provides the

theory with its self-starting and self-sustaining nature.

This is the concept of the ‘‘materialist organism’’,
which is driven by the basic need to fuel its metabolic

process. The only alternative is starvation and death.

2. The fourfold ‘‘dynamic strategies’’ – genetic/techno-

logical change, family multiplication (procreation

plus migration), commerce (symbiosis), and conquest

– are employed by individual organisms, or ‘‘strate-

gists’’, through the process of ‘‘strategic selection’’

to achieve their material objectives. Strategic selec-
tion displaces natural selection.

3. The ‘‘strategic struggle’’ is the main ‘‘political’’

instrument by which established individuals and spe-

cies (‘‘old strategists’’) attempt to maintain their con-

trol over the sources of their prosperity, and by which

emerging individuals and species (‘‘new strategists’’)

attempt to usurp such control.

4. The constraining force operating on the dynamics of
a society/species/dynasty is the eventual exhaustion

not of natural resources but of the dominant dynamic

strategy – or, at a higher level in the dynamic process,

the genetic/technological paradigm (see Figs. 2 and

3). This leads to the emergence of internal and exter-

nal conflict, environmental crisis, collapse, and even

extinction.

5. Exogenous shocks, both physical (continental drift,
volcanic action, asteroid attack, climate change)

and biological (disease and unforseen invasion),

impact randomly and marginally on this endoge-

nously driven and shaped dynamic system. Only

exhausted systems that would have collapsed anyway

are terminally affected; viable ones shrug off these

external impacts.

The dynamic-strategy theory, therefore, views life as

a ‘‘strategic pursuit’’ in which organisms adopt one of
the four dynamic strategies in order to achieve the

universal objective of survival and prosperity. The

‘‘choice’’ is based on a trial-and-error process of what

works best. When resources are abundant, the genetic

strategy is chosen and speciation is the outcome; when

competition is moderate, organisms switch to either
the family-multiplication or commerce strategies, and

take their ‘‘genetic style’’ to the rest of the accessible

world; and when competition is intense, organisms

adopt the conquest strategy, which leads to declining

species diversity (negative speciation), environmental

crisis, collapse, and extinction. The operation of this

strategic sequence is the real explanation of the ‘‘punc-

tuated equilibria’’ genetic profile apparent in the fossil
record.

The all-important driving force in this dynamic sys-

tem, which provides the self-starting and self-sustaining

process, is the ‘‘materialist organism’’ (or ‘‘materialist

man’’), striving at all times, irrespective of the degree

of competition, to increase its access to natural resources

in order to ensure sufficient fuel to maintain its meta-

bolic processes. It is the most basic force in life – a force
I call ‘‘strategic desire’’ – which can be detected in man

as well as other life forms (Snooks, 2003, Chapters 9 and

11). More intense competition merely raises the stakes of

the strategic pursuit, and leads to conquest rather than

genetic change.

As organisms and their ‘‘societies’’ exploit their stra-

tegic opportunities, the dominant dynamic strategy un-

folds (until it is finally exhausted), generating a
‘‘strategic demand’’ for a wide range of inputs required

by this life-generating process. These essential inputs,

which include natural resources, institutions (rules),

organizations (net-working), and ‘‘ideas’’ (both genetic

and technical), are supplied within social groups in re-

sponse to the promise of prosperity. This interaction be-

tween the organism and its society is the dynamic

mechanism that generates the long-run increase in bio-
mass/GDP at the local and global levels.

The development path taken by a society/species/dy-

nasty, which consists of a series of ‘‘great waves’’ as

shown in Fig. 1, is determined by the unfolding dynamic

strategy and sequence of dynamic strategies adopted by

the majority of organisms. There is nothing teleological

about this unfolding process, which is the blind outcome

of organisms exploring their strategic opportunities on a
daily basis in order to gain better access to natural re-

sources. This is achieved by ‘‘investing’’ time and effort

in this endeavour. Successful individual strategies for

survival and prosperity become the dynamic strategies

of entire societies/species/dynasties through the process

of ‘‘strategic imitation’’, whereby the conspicuously

successful pioneers are imitated by the vast mass of

followers. Choice is definitely not based on complex
cost-benefit calculations even in modern human society,

owing to the need to economise on the scarcest resource
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in the universe – intelligence. Those that pioneer new dy-

namic strategies do so on a trial-and-error basis, while

all others in that ‘‘society’’ follow those who are conspic-

uously successful.

The development path of life, therefore, is an out-

come of the individual/group exploitation and eventual
exhaustion (when the costs of additional investment

are as great as the returns) of a dynamic strategy or se-

quence of strategies. Once replacement strategies are no

longer available, the society/species/dynasty stagnates

and eventually collapses. Hence, the rise and fall of

groups of organisms at all levels of existence, which gen-

erates the great-waves patterns shown in Figs. 1–3, is the

outcome of the strategic pursuits of the individual
organisms they contain. The demand-side dynamic-

strategy theory, therefore, can explain both the micro

and macro aspects of both human society and life. This

is something that the usual supply-side theories – entro-

py, chaos, complexity, and other self-organising theories

– are unable to do.

Dynamic strategies are central to this theory. Under

the dynamic strategy of genetic change, the physical
and instinctual characteristics of organisms are gradu-

ally transformed in order to use existing natural re-

sources more intensively or to gain access to

previously unattainable resources. The outcome of pur-

suing the genetic strategy is the emergence of new spe-

cies, or what I call ‘‘genetic styles’’ (to be compared

with ‘‘technological styles’’ in human society). On the

other hand, the family-multiplication strategy, which
consists of procreation and migration, generates a de-

mand for those characteristics that increase fertility

and mobility, in order to bring more natural resources

under the control of the extended family; the commerce

or symbiotic strategy requires characteristics that enable

organisms to gain a monopoly over certain resources

and/or services that can be exchanged for mutual bene-

fit; and the conquest strategy demands weapons of of-
fence and defence to forcibly extract resources from,

and to defend resources against, one�s neighbours. The
mechanism by which these physical and instinctual

changes in organisms are achieved brings us to the cen-

trally important, and radically new, concept of ‘‘strate-

gic selection’’.

Strategic selection distinguishes the dynamic-strategy

theory from all other theories of life. It displaces the ‘‘di-
vine selection’’ of the creationists and the ‘‘natural selec-

tion’’ of the Darwinists. Strategic selection empowers

the organism and removes it from the clutches of gods,

genes, entropy, and blind chance. It formally recognises

the dignity and power that all organisms clearly possess

and, in particular, reinstates the humanism of mankind

that some neo-Darwinists and physical theorists deny.

But this is not why it has been adopted. Strategic selec-
tion has been adopted because, unlike all other equiva-

lent concepts, it works.
While only a brief outline of strategic selection can be

given here, a full explanation can be found in Snooks,

2003, Chapters 10 and 12). Organisms respond to the

ever-changing strategic demand for a variety of biologi-

cal and instinctual inputs into the strategic pursuit. The

reason they do so is to satisfy ‘‘strategic desire’’ by max-
imising the probability of survival and prosperity. Those

possessing the characteristics required by the prevailing

dynamic strategy will be, on average, conspicuously

more successful than their peers in gaining access to nat-

ural resources. This success will attract the attention of

other organisms with similar characteristics. Through

cooperative activity, these similarly gifted organisms will

maximise their individual as well as group success. If of
different gender they will mate and pass on their success-

ful characteristics to at least some of their offspring,

through the mechanism of ‘‘selective sexual reproduc-

tion’’. They may even cull – or allow their stronger off-

spring to cull – those offspring that do not share these

successful characteristics. This occurs in animal and hu-

man society alike to increase the probability of their sur-

vival and prosperity.
In the strategic selection process, only those muta-

tions that assist the prevailing dynamic strategy are ta-

ken up, by selective sexual reproduction and

cooperation between the individuals possessing them;

all others are ignored by avoiding, boycotting, even

destroying those regarded as ‘‘freaks’’ and ‘‘mutants’’.

The theory of strategic selection possesses two unique

characteristics. The first is that individual organisms
are responsible for the process of selection, which is em-

ployed to maximise the probability of their survival and

prosperity and not that of their genes. And the second is

that strategic selection operates under the full range of

competitive conditions, ranging from high to low levels

of intensity. Strategic selection, therefore, can explain

not only the origin of life and recovery from major

extinctions, but also all the great diasporas of life and
its great conflicts, crises, and collapses.
7. Conclusions

This paper has shown that there is a mismatch be-

tween the competitive conditions surrounding the origin

of life and periodic recovery from major extinction epi-
sodes on the one hand and the requirements of Darwin-

ian theory on the other. The only way to explain and

predict these centrally important occurrences is to devel-

op a new general dynamic theory of biological/techno-

logical change. This is possible owing to the dynamic

continuity of life before and after the emergence of man-

kind, as demonstrated by the Snooks–Panov algorithm.

But it is the theory and not the algorithm that should be
used to make predictions about the unknown. To be

effective, a realist theory needs to be endogenous, able
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to integrate the micro and macro aspects of nature and

society, and able to reconstruct both the driving force

and dynamic mechanism of life and society. It should

also cast light on the manner in which life first emerged

on earth. The dynamic-strategy theory outlined above

(6) has a proven record in this respect. It can be used,
therefore, as a basis for new enquiries into the origin

of life in our solar system and galaxy.
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