
CHAPTER 10

TOWARDS A DARWINIAN BIOSEMIOTICS.
LIFE AS MUTUAL UNDERSTANDING

ANTON MARKOŠ, FILIP GRYGAR, KAREL KLEISNER, AND ZDENĚK
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No thing is where the word is lacking, that word which names the given thing. What
does “to name” signify? We might answer: to name means something with a name. And
what is a name? A designation that provides something with a vocal and written sign, a
cipher. And what is a sign? Is it a signal? Or a token? A marker? Or a hint? Or all of
these and something else besides? We have become very slovenly and mechanical in our
understanding and use of signs. Heidegger 1982a, 60-1.

Abstract: Contemporary understanding of the evolution of life prefers the existence of mutually
isolated lineages which are indifferent to each other, and are interconnected only
through their common descent. We argue that a necessary precondition for biosemiotics
is communication between all coevals sharing the biosphere. It will embrace mutual
custody of existing communication pathways and codes, and of common evolutionary
heritage
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INTRODUCTION

Understanding, the ability to extract meaning, is a concept inseparable from any
version of semiotics or hermeneutics. If we, then, speak of biosemiotics, immedi-
ately a question arises: who is that who understands in this case and how? Of course,
the most natural answer is “Living beings, by confronting the context of their lived
world with experience and memory gathered from the past (of the individual, of
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the lineage, of the biosphere).” Such an answer would, however, sound very suspi-
cious, even mystical, in the context of contemporary biology which is, these days,
all brought and bound in the land of modern science where “laws of physics and
chemistry” lie. The basic property of the objects studied by science is being lifeless,
inert, submitted to rules given from outside. Therefore we should be aware that, by
contemplating meaning and understanding, we drift far away from contemporary
biology, even if we otherwise anxiously stick to its scientific jargon. Would it be
possible to raise a conceptually and lexically different scaffolding, such that would
provide us with a more resilient ground for a biosemiotic discourse?

The decisive start to erect such an auxiliary edifice was made by
M. Barbieri (2003, 2005) by his layout of semantic biology where matter, infor-
mation and organic codes unite into a ternary superposition. Acknowledgment of
the existence of true codes, i.e. rules given by historical conventions, gives biology
a new reliable basis, a platform for putting known things into a new perspective.
The novelty of Barbieri’s approach is in acknowledging that information (under-
stood as a nonrandom string of signs) to be utilized, requires also a memory matrix,
which is equipped with a set of rules (codes) explaining how to handle the string.
Such a matrix (like the ribotype at the level of translation, or the phylotype in
ontogeny) resides in bodily structures inherited maternally (i.e. not as pure, virtual
information), and its structural transformations are functions of species-specific
conventions on how to handle the affairs.

The outfit of his theory allows Barbieri to speak of life as an activity of “artifact
making” – a very unusual statement indeed – while still remaining in the safe realm
of biology. This is possible because semantics – in contrast to semiotics – is,
or can be developed into, an objective, logical science with clearly stated codes,
code-translation matrices, and rules (grammar). Semantics can be a matter of the
computer world with its hardware and software, or even the world of Jacquard
weaving looms with their punched cards. Contraptions of this kind have a meaning
imposed from outside, and their doings and outputs will reveal meaning only for
the users and the makers (of machines and of programs). Moreover, as coding
systems are supposed to be – even should be – complete, a problem arises for
ontogeny, how to reconstruct, in real (and very short) time, an enormous burden of
coding systems implied in, e.g. morphogenesis or learning language (as discussed
in general epistemology of G. Bateson, 1980). Here we meet Barbieri’s solutions
as a challenge for further elaboration. We argue that above the Barbieri’s platform
– that of codes – there exist further levels, e.g. semiotic or hermeneutic ones.

How did the contraption called “living being” come into existence, and who
agreed on conventions (sensu Barbieri) allowing its working? The most natural
answer “Life itself” would not be welcome within the scope of science. Barbieri
explains in his contribution how the living state – up to the level of his platform
where it abounds with a plethora of different kinds of codes acting at many levels of
description – could have evolved by bottom-up evolution, from simple molecules.
Yet we consider the result – agents moving on the platform – to be rather robots
than genuine living beings.
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We therefore chose an opposite – top-down – approach, sincerely hoping that
one day we shall be able to land safely on Barbieri’s platform and thus connect
both realms of knowledge – of science (i.e. of communication means) and of
meaning (of communication). We start with the proposal that meaning, evolution,
morphogenesis, imitation, mimicry, pattern recognition, understanding signaling,
patterns, symbols from other beings, the ways that lead evolution into new dimen-
sions, creative inventing novelties etc., – are facets and integral part of embodied
existence of living beings; beings who care about their being, and who maintain
uninterrupted corporeal lineages from the very beginnings of life on our planet.
They are uniting the extant biosphere into a single, dynamic semiotic space, which
is kept together by the mutual interactions and experiences of all its extant inhabi-
tants, fitting and co-fitting (hence ‘fitness’), storing memory traces, encoding them
into negotiated codes or even in a form that we may regard as digital script. The
message of our contribution should read that organic codes are negotiated “from
above”, from shared language(s). Equivocality, defocusing of all phenomena and
all forms of reference to them, allows novelty to precipitate from the field of
possibilities. At the same time, the existence of this superposed and commonly
shared field allows mutual games of understanding, misunderstanding, cheating
and imitation at all levels of the biosphere, e.g. precipitation of the actual version
of the fit.

A HISTORICAL EXCURSION

The whole [of god] sees, the whole perceives, the whole hears.
Xenophanes B 24

To set the stage, we shall present here an extremely simplified version of what is
called “The Western tradition” of thought, sprouting from ancient Greek civilization.
We shall claim that it has always been flanked by two mutually incompatible concep-
tions of the world. This duality apparently arose in Xenophanes who first undertook
an attempt to replace the older mythological worldview with an alternative, which
would be rooted firmly in the deity, which is One, Immovable, Rational, and Moral
(Kratochvíl 2006). Such a move was able to introduce an order into the world:
the deity became the guarantee that the world was governed by eternal and always
valid and decipherable laws, based in logic, mathematics, and clear concepts on
what was going on. Later, this line of thinking lead to metaphysics, and to science.

In such a layout, the world turned dead, it became a machine blindly “obeying”
rules implemented from outside – from the One who is supernatural, i.e. not
belonging to the world. History was suspended from such a construction, and all
forms of time (mythical, lived, etc.) were reduced to a linear physical dimension
enabling the plotting of predictable trajectories of affairs. Only we, humans, are
allowed to a certain extent to break ties with this world and also put ourselves
“outside”, into a god-like position from which we can inspect all minutia of this
construed, machine-like, predictable world.
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Needless to say, this cozy and transparent worldview was never prevailing in the
heterogeneous multicultural and polytheistic Antiquity. It became the reigning view
only in the Modern Age, especially when rationalism modified the Xenophantian
scheme by expunging Morality and by replacing the deity with impersonal Nature
and her “natural laws”. Such a framework enabled the founding of natural sciences
and the developing of medicine and technologies based on them, thus establishing
the metaphysical worldview we live in today.

In spite of many attempts to absolutize this “scientific” picture of the world,
it never could fully replace the older thinking in stories, narratives, evolution,
fate etc. We (human beings) simply cannot jump out from the legacy of our own
history; we are unable to view our condition purely from an outside god-like
position; we are always embedded in it. Our past, views, language, interactions
are all a matter of never-ending interpretative circles defining the state of our
world as it is, constituting its here and now, not resting on impartial, universal
and supposedly eternal laws. Yet such temporal and singular affairs were regarded
as inferior and expelled from “true” genuine sciences, ignored by them. They
were exiled into what we call today humanities; with a more or less apparent
addendum that a day may come when a consilience will be reached, such that
even these particular, casual and local cultural phenomena and social relations
would also find a respectable burial place in the Pantheon of “real”, i.e. scientific,
knowledge – to find a respectable rest among other objective, alas dead, truths
(see, e.g., Markoš 2002).

What was left in an uncertain position was the status of living beings. At
the beginning of modern science, the Cartesian concept of animal-machine had
been successfully developed, raising the hope that biology would establish itself
as one of true physical sciences, like physics and chemistry. Such a physical-
ization of biology culminated in Lamarck and later in the physicalism of the 19th
century, and eventually led to contemporary physiology and medicine. Yet the
concept was always punctuated by ad hoc assumptions, which had no firm status
in science. As Kauffman (2000) shows, the main drawback lies in the fact that,
for living beings, no initial and boundary conditions can be stated in advance;
consequently, an unequivocal, scientific description of the system is impossible. If
no clear beginnings can be defined, you cannot apply the formal analysis required
by strong science, and you have to device arbitrary plots – which again will drive
to the wide seas of narrativity swarming with fables and free conjectures (which
we considered already banished forever – superseded by the rational, scientific
approach). Take Lamarck (1994 [1809]) as an example: to do genuine science,
he postulated the beginnings of the transformational chains of living beings in
generatio spontanea. By doing so, he legitimately rejected the curious theory of
preformism, then generally accepted. Yet he needed to introduce another kind of
germ (tissue cellulaire in his terminology), which also had to be already present, to
be molded by fluids and physical forces. By doing this, even Lamarck, a behaving
follower of deterministic science, fell into the trap of vitalism. The trap sprung
again and again on many scientists who themselves would vividly rail against the
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unsavory label of “vitalist” tagged on their names. They too, like in the case of
Lamarck, supposed initial structures and shapes not required by the general laws
or principles of physics (actually, all kinds of programs and codes belong to this
category); after doing this, they unconcernedly jumped back to the physics and
left their alleged structure to be molded by ordinary, “material” physical forces.
Or they introduced some external –often even supernatural – agency and left it to
affect the ordinary physical world from without. (Note that founders of modern
science like Descartes, Galileo, or Newton, took for granted that such a force was
emanating from God – later vitalistic attempts can be therefore considered as a kind
of surrogate whenever paradoxes arose in the prevailing paradigms.) What all these
scientists had in common is that they never raised doubts about the basic presuppo-
sition of the Xenophantian-Cartesian scheme. Recall: the world, even living beings
as part of it, is “dead”, i.e. inert and passive, a kind of a machine blindly “obeying”,
i.e. executing rules implemented in their very structure, from outside. The world,
and life, has no say in the course of events, being but the result of the initial
creative force applied to an initial setting of “things”, “forces”, or “programs”. As
any modern textbook will tell us, even a crown of creation – the human being – is
but a vehicle construed to pass on its genes and memes into the next generation.

Not too many advocates of life can be found in humanities, either. Linguistics,
hermeneutics, psychology, history, philosophy, phenomenology and, of course,
theology – all became concentrated on our, human, values, silently assuming that
the concept of animal-machine for non-human life is fully adequate. Take the now
popular movements like biosemiotics or biohermeneutics: a closer examination will
usually reveal that what is meant is semiotics (hermeneutics) of the living (objects,
subjects, humans), instead of semiotics done “by the living”, i.e. emanating “from
the living”. The vocabulary of many disciplines abounds with life, life world etc.,
but they have a negligible impetus on biologists and biology; in reverse, these
disciplines are only marginally (or not at all) interested in problems of biology. Life
itself has been expelled unisono by both parties. We shall return to this problem
below, but first let us discuss Darwin and his discovery of evolution.

Recall again: The Xenophantian-Cartesian tradition of science does not allow
for singularities brought about by historical time and stories based on the fact
that time is historical – based on events, unique chances, irreversible decisions,
individual cases and occurrences of “once and never more” type. Whatever can
exist is already present from the very beginning; often in hidden, but recoverable,
calculable, deducible form – in fact in states, aspects, cases of one and the same
single category. The whole tradition of this line of thinking does not allow any
kind of temporality that differs from monotonous linear succession of ticking; real
history in which things do actually happen is excluded. The axioms of such a
world are immutable laws and a finite set of entities, which can change only in a
predictable way, according to decipherable rules, no real novelty can take place!
Physics, chemistry, physiology, morphology, and even older theories of evolution1

were built on the assumption of principles, rules, types, concepts existing behind the
incessant milling of phenomena in the sensible world (but available for disclosure).
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It was shocking indeed when Darwin cancelled all such axioms by stating the
single rule “Laissez faire, laissez passer, la nature va d’elle même”. Realize that
Darwin does not need any natural law for his theory! In Origin of species he
speaks about laws only in the very last paragraph of the book. (Even there it gives
an impression of a lip service addressed to some contemporary opponents. It is
symptomatic, however, how often this very paragraph is being quoted in textbooks,
reviews and theses!).

Not only theologians but almost all sciences rallied against such a heresy repre-
sented by the world based on mere contingency.2 Nobody cared to ask who was
the addressee of the principle: laissez faire, but whom? It was life itself that came
into play again, more than two millennia after the Xenophantian turn, and it was
vindicating its rights in the molding of its world. There are no rules and no goals
but those negotiated by critters existing here and now, each bearing the experience
of its lineage back to the dawn of life, and laying down the rules for one version of
the adjacent possible (Kauffman 2000). Living beings do care – just allow them to
act: laissez les faire!

The novel Darwinian optics thus opened the evolutionary perspective of nature,
and the fact could not be denied any more. The decades after Darwin were, therefore,
marked by an effort to reconcile the science of biology with the accidental nature of
life history. The solution was ingenious, yet rather disappointing: living beings were
once again safely deprived of their autonomy3 and evolution ceased to be a matter of
fact but rather a matter of text – a byproduct of accidents, blunders and misspellings
in hereditary prescriptions (genes) for developmental processes affecting survival
functions and thus the reproduction rates.4 We were left with the traditional,
unchanged, ideal, objective, normal science with its “laws of physics and chemistry”.
Biology, nevertheless, still perceives itself as a life science with a monopoly and a
highest arbiter to all aspects of the living; hence whatever statement about life which
is incompatible with the orthodox teaching of biology must be regarded as not true
or simply wrong. The idea of acknowledging a genuine autonomy of the critters
of this world, of their active participation on making it their home, is definitely
not on the agenda of the science prevailing nowadays. It is from the yet marginal
biosemiotics – the science of life-signs – whence the “Darwinian reformation of
knowledge” may sprout of; having in mind that The Origin of Species is not a
science, is not biology in contemporary usage, yet holds a key towards understanding
life.

BEING IN THE WORLD

Each conscious and surviving individuality — domain has two modes how to become
informed: by observation or by participation. It can observe other domains in space,
and can also participate in topics, which reach beyond space, and topics from its own
past. Because the past (since what is living has never been dead) extends long before the
instant of individual birth, it reaches back to the very origins of life and the Universe.
Ruyer, 1974, 181.
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We would like to introduce living beings as active participants in formatting and
developing their world; to show that it is them who were, and are, the driving
force of evolution. In order to tune the reader into the problem, five parables
will be presented, taken from distinguished thinkers who come from very different
backgrounds. All layouts will start with a kind of “superposed” states containing
the community of extant living beings; their version of the world would emerge
from such a superposition through the semiotic activity (or games), of its “inhabi-
tants”.5 In order to make such games possible, all players have to understand – in
their way – the nature of the others. All must share at least some communication
channels as well as some interpretation keys for the messages transmitted. Under-
standing is possible thanks, first, to the common origin of all lineages (their various
degree of kinship and common historical experience), and, second, to an intensive
and incessant “horizontal” crosstalk, exchange of messages. Such a mutual under-
standing – semiotic systems of many sorts – needs continuous attention and tuning;
compare with hardwired coding systems, which can be executed even by inert
machines indifferent to situation. By “superposition” we mean that no recognizable
“wiring”, pathway, or script of any kind is decipherable which would reveal the
“anatomy” of that state; here solutions are suggested, stored, negotiated, and finally,
decisions made, actual states (and stories) precipitate. It is only after habits have
been negotiated, rules settled and “artifacts produced”, that one can point with
the index finger and distinguish “this” and “that”, to recognize rules, habits, or
even objects. Hence, the whole potential of the living being (or the community)
is present in a superposed state, inaccessible from outside; the concrete ways of
living being must appear as outcomes for now and here, and only such outcomes
will become exposed for the observer(s). This is the moment of safe landing on
Barbieri’s platform, a place where requirements of science and metaphysics can
be met.

A warning is necessary at this point: the systems mentioned below (apart from the
last one) were developed as tools to help us to understand our, human condition in
the world; their presupposition is the presence of language and culture. Our ambition
is to corroborate such kind of a world which would contain all living beings as its
denizens. At this point, however, we are far from daring any re-interpretation of
the established reading of those authors; that is why we use the word “parable”.

Phenomena

The 20th century phenomenology may be able to give a new impetus to thoughts
about life; our first example draws inspiration from M. Heidegger. In his teaching,
we human beings (understood as Dasein) are always in a state of Being-in-the-
world. We are not born as isolated, self-conscious subjects, which afterward clear
their way towards the world, things and other human beings. Quite the opposite: we
have been thrown into the world in the sense that we always have been in it, with
things and the Others, we have a fore-understanding of the world and participate,
have a concern of its further affairs.6 The concept of Dasein thriving to truth about
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being, to the supreme event [Ereignis] which dwells in the intersection of a fourfold,
is a beautiful cosmogonic image, which takes us back into the middle of events as
actors and playwrights of the world affairs. Our being alive, our corporeality, our
language will seize us and we seize them.

We shall focus on a special situation of Dasein who is always with others; it is
in a situation of being-with [Mitsein] and Dasein-with [Mitdasein]: “In clarifying
Being-in-the-world we have shown that a bare subject never ‘is’ proximally, nor
is even given. And so in the end an isolated ‘I’ without Others is just as far
from being proximally given.” (Heidegger 1962; I., §27, canonic p. 116). Several
pages below, we read: “We have shown earlier how the environment which lies
closest to us, the public ‘environment’ already is ready-to-hand and is also a
matter of concern [mitbesorgt]. � � � This Being-with-one-another dissolves one’s
own Dasein completely into the kind of Being of ‘the Others’, in such a way,
indeed, that the Others, as distinguishable and explicit, vanish more and more. In
this inconspicuousness and unascertainability, the real dictatorship of the ‘they’ is
unfolded. We take pleasure and enjoy ourselves as they [man] take pleasure; we
read, see, and judge about literature and art as they see and judge; likewise we
shrink back from the ‘great mass’ as they shrink back; we find ‘shocking’ what
they find shocking. The ‘they’, which is nothing definite, and which all are, though
not as the sum, prescribes the kind of Being of everydayness.” (ibid, 126–7).

Such, and many similar quotes, should invite anybody who would like to start
contemplating about the “superposed” status of living.

There is, however, a great caveat in Heidegger’s teaching: based on his analysis
of being-in-the-world, he claims that a biological attempt for determination of the
essence [Wesen] of the Living cannot be successful as, after all, it is us who
invented biology. We have no other perspective than in the realm of our own
experience, Dasein. Understanding is always ours, it cannot be based on empirical
proofs. Articulation of the ways of Being of the Living is by necessity a mere
human articulation. It is we who decide what is or is not life; we understand the
Living implicitly, before any proposition about it. Before we begin to ask questions
about life, we must first understand somehow, what it is to be living; otherwise
we cannot ask at all. This pre-understanding is an ontological structure, which
anticipates every research.

Despite Heidegger has removed the subject-object dichotomy of the world,
unluckily for our argument, by doing so he created a deep gulf between the Dasein
who is world-forming [weltbildend], and animals (not speaking of other critters)
who have a poorer status of “world-impoverished” [weltarm]. We take this starting
position as a challenge: might it be possible to develop a similar teaching where
what counts for Dasein would hold for any living being? We are ready to admit
that we are, exist differently from, say, an oak tree, a tapeworm or an ox; what
we offer is an attempt not to revise Heidegger and put all living beings to a single
level, but to uplift the status of life as the entity we share with the others. We
shall argue that it is appropriate to broaden the slogan “We the Dasein” into “We
the living beings”, and that it should contribute to a new step in development of
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sciences: biologization of physics (Markoš & Cvrčková 2002). Example 5 in this
section, describing autonomous agents in biospheres, may provide a hint; before
that, we continue with another analogy.

Cosmic Reverie

Our second inspiration comes from the Poetics of reverie by Gaston Bachelard.
Images that arise spontaneously during daydreaming (reverie) do not correspond
causally to any hidden archetype or model in the subconscious. They precipitate
into the conscious from the “superposed” state, which has been present since before
our ability to speak. New images – hypotheses about the world – are born and
materialize in the world where they subsequently prove their fitness. A child is
born situated in this cosmic reverie inherited and shared by all human beings; only
later it is step-by-step lead “out” by its mother and other members of the culture,
to construct a meaningful – and unique – image of the world where it can live.

Let us suppose that such an original superposed state of “cosmic dream” may be
shared by all living beings – due to common origin and billions of years of mutual
cohabitation in the world. The state of the biosphere is being continuously decided,
or better co-decided, by all actual players of the game. To be a player requires under-
standing of common rules, common codes, and a lingua franca of a kind. This will
bring us again to Heidegger and his parable of the region [Gegend] which can be taken
as isomorphic to Bachelard’s realm of the reverie: “But in thinking, the situation is
different from that of scientific representation. In thinking there is neither method nor
theme, but rather the region, so called because it gives its realm and free reign [die
Gegend gegnet] to what thinking is given to think. Thinking abides in that country,
walking the ways of that country. Here the way is part of the country and belongs
to it. From the view of the sciences, it is not just difficult but impossible to see this
situation. If in what follows we reflect, then, upon the way of thoughtful experience
with language, we are not undertaking methodological consideration. We are
even not walking in that region, the realm that concerns us.” (Heidegger 1982a, 74).

We shall maintain here that similar “languaging” is the state of the whole biosphere-
in-evolution. The future is “cleared” in the fitness landscape by active effort of all
critters living in that landscape. The whole layout is quite isomorphic to Kauffman’s
theory of evolution (1993, 2000): Evolutionary processes as known today, are possible
only in a fitness landscape, as it is known today. The question “Whence organisms”
should therefore be complemented by “Whence the landscape?” The answer is to be
found in co-evolution of both, clearing and cultivating the landscape and at the same
time transforming oneself according to the terrain.

Language

Superposition of equally valid and complementary states as known in quantum
physics inspired the physicist and theologian Patrick A. Heelan (1998) to propose
what he calls “quantum logic”. He presupposes: 1. the unformed and inexplicit
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sphere of speech where, in superposed states, dwell all possible utterances about the
world (or its different realms). 2. Any such utterance will bring about a collapse,
a projection, of one (or any) explicit and particular statement; a whole set of
mutually incompatible, yet true, statements can be uttered in different regimes of
language (scientific, poetic, philosophical). Heelan suggests a method where all
such statements can be pieced together into a mosaic which, still far from being a
reconstruction of the original superposition, will give an idea how they fit into a
higher-order picture of reality. He demonstrates his approach on complementary,
theory-laden and praxis-laden languages, each representing a “collapse” of super-
posed manifold of truth about the “object”. He takes such collapses as “isomorphic”:
“By isomorphism is meant a one-to-one translatability of any statement in one
language into a unique statement in the other language. The two context-dependent
languages refer to the same things but from different, often interacting and mutually
interfering, perspectives. I have argued that these languages are related among
themselves within a lattice structure”. (282, ftnt. 25)

This brings us back again to Heidegger and his treatment of language to life.
As could be seen above, we take “languaging” as the principal determination of
life; we feel free to get inspiration from Heidegger even if he himself would not
say such things. The triad “corporeality – life – language” may provide common
characteristics of all living beings. But “If we put questions to language, questions
about its nature, its being, then clearly language itself must already have been
granted to us. Similarly, if we want to inquire into the being of language, then that
which is called nature or being must also be granted to us. Inquiry and investigation
here and everywhere require the prior grant of whatever it is they approach and
pursue with their queries. Every posing of every question takes place within the
very grant of what is put in question.” (Heidegger 1982a, 71).

If we, living beings, put questions to language, then we should take language as
primary, and from these heights allow coding systems to crystallize which are useful
for automatic life processes of everyday metabolic functioning. Again, safe and
guided (controlled) landing from language to Barbieri’s platform of organic codes
is a gateway from the realm of living to the realm of contemporary biology. To
land smoothly, concepts of semiosphere (Y. Lotman) and biosphere (S. Kauffman)
should be of great help.

SEMIOSPHERE

The Russian semiotician Yuri Lotman (1996, 2001) comments on attempts to reduce
natural languages (and texts) to a mere code (as in models of information processing
provided by molecular biologists), i.e. reducing natural phenomena to natural laws
as defined in natural sciences: whatever is beyond the code is ignored. Such an
approach, says Lotman, assumes that the user of language is interested only in
receiving the relevant messages, by specific selection out of the background noise.
All other aspects of the text, its multiple and variable relation to the context, is
being ignored. The recipient is “hardwired”, and the text plays the role of a mere
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carrier of transmitted messages; the single goal of a semiotic process is, then, an
adequate transmission of the message. It is taken for granted that the meaning of
the text remains invariant with regard to the transformations of the text itself. Upon
this assumption rests most of the reasoning concerning the relationship between
text and meaning.

But, argues Lotman, natural languages are very poorly equipped to fulfill such
a role. It would assume that the sender and the receiver of a message have an
identical table of codes; such an identity of codes can be achieved only in special
cases, to serve very special, narrow purposes, at the price of the language, which is
no longer natural. “For a total guarantee of adequacy between the transmitted and
received message there has to be an artificial (simplified) language and artificially
simplified communicators: these will have a strictly limited memory capacity and
all cultural baggage will be removed from the semiotic personality. The mecha-
nisms created in this way will be able to serve only a limited amount of semiotic
functions; the universalism inherent to natural language is in principle alien to it.”
(Lotman 2001, 13)

Thus, artificial languages model not language as such, but only one of its, rather
marginal, functions: namely, the ability to transmit a message as formal information.
If language happens to be deprived of its additional, and essential, functions, after
some time such functions may even become forgotten: language would turn into
a sort of algebra and its function would scarcely differ from a mechanical cause–
effect relationship. The creative gist of language, however, is the most important
factor that would be swept aside by such a process: the text works not only as a
transmitter of messages, but also as a generator of new ones; in contrast, neither
unambiguous transmissions nor mathematical solutions can be viewed as new
messages.

The language precedes messages transmitted, as an integral part of them (see
also Heidegger referred to above). Although transmitted digital messages can be
quantified objectively in the machine language, nothing like this is possible in a
natural language. It’s because new meaning can originate in the process of reading
a written text. Hence, when reading a written message, says Lotman, it is always
on the decision of the receiver of the message whether he/she handles the received
text as a code, or as a message. This double function of the text enables even
petrified truths of religious, cultural, or scientific communities to escape canonical
(i.e. coded) interpretation and allow emergence of novelty. Such truths may breach
the narrow hold of previous clichés and start again to circulate in broader contexts. If
the text is active in a culture, it will ceaselessly pick up new meanings. This happens
again and again in cultural evolution; yet is the biological evolution different in this
respect?

Culture is something like a collective personality with a collective memory, mind,
and history. Lotman named this entangled web semiosphere, a system integrated
across all levels of its organization. All participants of communication enter the
game with a certain background of experience and memory. Living beings are
participating parts, active creators/builders of their own world, they are not merely
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thoroughly tuned into some given umwelt! As we shall see below, Kauffmanian
autonomous agents are in a similar situation. Semiosphere is indeed a generator of
new knowledge (see again below in Kauffman).

The game has an antipode in law. Lotman states that if a goal is given in advance,
there is no room for liberty: if the trajectory of a thrown stone can be predicted
to the tiniest detail, i.e. if nothing unpredictable can happen during its flight, then
there would be no need to throw it. If this holds, then history and time flow would
be superfluous, God would not play dice indeed. He would be merely watching
readymade videotape – and not even that, since He would be able to see it all
at once! A boring spectacle for an annoyed God, indeed! But in a culture, the
less expected, the more unusual a phenomenon or an event is, the greater impact
it may have. The same obviously holds in all areas of human activity, including
science. The Darwinian scenario extended this state of affairs to the history of
life and consequently to the whole of nature. This is why concepts borrowed from
linguistics like interpretation, translation, evolution etc., nowadays pervade all so-
called sciences. This may indicate the end of belief in timeless laws. Moreover,
traditional opposites like culture–nature or evolution–history tend to blend.

Biosphere: Expansion into Adjacent Possible

Stuart Kauffman, mathematician and biologist, has an experience with mathematical
models, as well as their bodily”incarnations”. For him, an ideal mathematical map
turns to a mutable and living landscape, when eternal timeless “physical laws” give
room to evolution in time, that is to physis. In the preamble to his book Origins
of Order (1993) we read: “Simple and complex systems can exhibit powerful
self-organization. [� � � ] Yet no body of thought incorporates self-organization into
the weave of evolutionary theory. No research program has sought to determine
the implications of adaptive processes that mold systems with their own inherent
order” (p. vii).

The last sentence could stay as the epigraph for Kauffman’s lifelong search
for where order comes from in nature and in living beings. He does not take the
neodarwinian explanation, rooted in frozen accidents sieved by natural selection and
shared in genealogical lines. In such a scenario, organisms “play” a role of passive,
ad hoc contraptions; outcomes of historical contingency, and their ontogeny being
determined by “blind” genetic programs. Evolution comes out as an opportunistic
process, with no room given to spontaneous emergence of order, assisted by active
participation of life itself. Kauffman, on the other hand, has an ambition to prove
that order is here not because of natural selection, but in spite of it. The greater
the complexity of the system, the less power selection has to change its properties;
order emerges not by a random walk but as a result of a system’s internal dynamics.

Even more advanced in this respect is another treatise by Kauffman, Investi-
gations (2000). Here, he develops further his core idea that the properties of a
system cannot be stated in advance, as a kind of finite list. It follows that deter-
ministic laws of physics allowing calculation of the behavior of a system (its
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configuration space) are not general, but special cases: they are autonomous, setting
their own rules of behavior – their unique nature. They can be used for describing
naturally evolving systems, only if we can state initial and boundary conditions for
the system. Newtonian or Einsteinian physics cannot thus be applied in systems
with evolution, where this condition cannot be fulfilled. It was demonstrated that
general laws for such systems couldn’t be stated at all; Kauffman, however, asks
whether they couldn’t be found at least for a special class of systems – autonomous
agents.

The definition of an autonomous agent as a system acting on its own behalf
is as follows: “All free-living cells and organisms are autonomous agents. But
a bacterium is ‘just’ a physical system. In its Kantian form, my core question
became, what must a physical system be, such that it can act on its own behalf? The
stunning fact is that autonomous agents do, every day, reach out and manipulate the
universe on their own behalf. Yet that truth is nowhere in contemporary physics,
chemistry or even biology. So, what must a physical system be to be an autonomous
agent?” (Kauffman 2000, x).

It must embody two features, says Kauffman: autoreproduction and ability to
perform a working cycle(s). The last condition is crucial and distinguishes an
autonomous agent from the dissipative systems described by Prigogine, such as a
flame or a tornado. To perform work in a cycle means to have a contraption –
a machine, which is able to return periodically to the initial state. Thus, cyclical
processes lie at the heart of the acyclical, historical process of evolution.

To perform work, the autonomous agent must be able to build a machine to lower
the degrees of freedom available for the dissipation of energy. Making a machine,
however, requires the investment of work. The agents are thus characterized by a
cycle (or spiral) of work, and the work extracted may be utilized to reproduce the
system or to increase its organization (e.g. by building new machines allowing new
kinds of work cycles). It can be used also for mapping the surrounding universe in
an active search for resources utilizable to perform work. The author thus leads us
towards a kind of hermeneutical circle in nature.

This aspect will become even more accentuated when it comes to communities
of autonomous agents – biospheres. By expanding from the actual state into the
adjacent possible (defined as a state one time-interval from the actual, the time
interval being defined deliberately) the biosphere explores the field of possibilities
and accomplishes, or decides on, one of them. The two states may differ in number
and/or quality of particles (creating new ones never seen before in the universe)
and in new, unpredictable structures. Due to this uncertainty, it is not possible to
predict the evolution of a biosphere, even in a single time interval separating the
present from the adjacent possible.

Biospheres are thus characterized by a ceaseless flow from the actual into the
adjacent possible, en passant increasing their organization: “Biospheres, as a secular
trend, that is, over the long term, become as diverse as possible, literally expanding
the diversity of what can happen next. In other words, biospheres expand their own
dimensionality as rapidly, on average, as they can.”7 (Kauffman 2000, xi).
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How, then, do biospheres construct themselves? Autonomous agents are cease-
lessly measuring selected parameters of the surrounding universe (which is a co-
construct of the whole biosphere, where they share their knowledge), detecting
the resources utilizable to perform work and canalize it via machines built for
this purpose. This means that they acquire useful, relevant knowledge – not just
information of any kind! To look for the right kind of knowledge, they fish the
useful (or at least promising, hopeful) sort of data out of “garbage”, this requires
interpreting the signs of the surrounding world. We are already amidst semiotic
problems: how does Kauffman’s “agent” come to know how to build an appro-
priate machine able to canalize that very type of the energy gradient? The universe
offers a continuum of possibilities of qualities that can be distinguished from
the background in a certain way and “measured”. Only some of them, however,
are relevant – leading to the recognition of an utilizable energy source that can be
coupled to extraction of work or to relevant information. The agent, as well as the
community of agents, actively breaks symmetries, looks for and discovers new ways
of energy canalization (and puts at stakes its own integrity, its existence), extracts
meaning and constructs the adjacent possible. By definition autonomous agents
are endowed with endogenous activity, they are by no means passive substrates
molded by external forces. The co-evolution of autonomous agents then drives
them into the adjacent possible along a trajectory, which is non-deterministic, but
determining, i.e. selective. By doing so, they create a larger space of possibilities.
The definition of the autonomous agent is at the same time the very definition
of life, says Kauffman. We – autonomous agents – are co-constructors of our
universe.

But how do (can) we perceive our “autonomous activity”? Kauffman provides
an answer: “Story is the natural way how we autonomous agents talk about our
raw getting on with it, mucking through, making a living. If story is not the stuff
of science yet is about how we get on with making our ever-changing living, then
science, not story, must change. Our making our ever-changing livings is part of
the unfolding of the physical universe.” (p. 119).

Storytelling is the most adequate, maybe the only way to store experience.
Problems, situations, tasks never repeat themselves exactly the same way. But
problems encountered in the past may be of enormous help when one is confronted
with a similar situation again. Not because of what is constant, invariant,
equivalence, but because of similarities, analogy, correspondence in dealing with
novelties – in how to mutually respond (corespond!) to new challenges. One
must first be “versed” to be able to converse, with the changing rules of the
game. Such experience in versatility cannot be provided (or represented) by static
data. It is the ‘tune’ – the course of the change that makes one tuned to the
changing world according to its past trajectory modifications – both gradual
and sudden. Thinking in terms of stories seems to be a type of “information
processing”, which became most effective in evolution. The bounty of life around
us represents players of winning strategies in natural games. Darwin is to be read
this way!
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CORPOREALITY, LIFE, LANGUAGE

To speak to one another means: to say something, show something to one another, and to
entrust to one another mutually to what is shown. To speak with one another means: to
tell something jointly, to show to one another what that which is claimed in the speaking
says in the speaking, and what it, of itself, brings to light. Heidegger 1982b, 122.

Contemporary biology is focused especially on phylogenetical (vertical) aspects
of evolution. Modern taxonomy will make sense only in a context of mutually
insulated genealogical lineages. Only in the realm of such a paradigm it holds, e.g.,
that snakes are tetrapods. Such a context also allows the view that handing over the
genes to the next generation is the principal “purpose” of living beings. Common
ancestry is today the main (because according to contemporary explanatory frames
most parsimonious) explanation of biodiversity and taxonomical relationships. It
does not mean that pre-Darwinian biologists dwelled in chaos – they only used
different criteria for classification. This example illustrates the difficulty connected
with choosing appropriate criteria of classification and of explaining phenomena of
living nature. In the scope of such an interpretation, the external appearance of living
beings is being predominantly explained as a result of advantages emerging from
morphological and/or functional adaptation to external conditions, past or present.
Here we, however, suggest to consider imitation also to be the result of interspecific
information flow. Below, three examples will be outlined and discussed.

The Bacterial Genetic “Internet”

The genetic code, i.e. the correspondence between nucleotide triplets in mRNA,
and amino acids entering the polypeptide chain of proteins, is universal throughout
the whole biosphere, save minor exceptions. Because of its universality, it is
supposed it represent a frozen accident which took place at the beginning of life
history, i.e. in the last universal ancestor of contemporary life (for more details, see
Barbieri, 2003, 2005). This conjecture is rooted in an a priori view of the present
life forms as endpoints of long isolated lineages – branches of the evolutionary
tree: were it not for the frozenness and immutability of the code, there would be
no obstacle, for each lineage, to develop its own coding tables.

But why not turn this argument upside down? Couldn’t it be that the code
remained universal just because all living beings were busy to keep it such, to
be able to profit from the horizontal exchange of genetic information, and of
being “logged” into the planetary network of information exchange? The horizontal
transfer of segments of DNA in a prokaryotic biosphere is being now universally
accepted, and many cases abound also for the eukaryotes (see, e.g., Thomas 2000,
ed., Bushman 2002). Thanks to such a transfer of genetic information, living
beings are able to acquire, e.g., capacity to metabolize unusual substrates, resistance
against antibiotics, immunity towards bacterial pathogens, pathogenicity towards
hosts, etc. (Amábile-Cuevas, ed., 1996). For such messages to be usefully under-
stood and applied, there must exist a strong pressure towards keeping the code
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unchanged. In close multi-species prokaryotic consortia, mutual understanding of
genetic messages is a condition of survival. Even if eukaryotic organisms rely much
more on the vertical transfer of information in lineages (species or populations), the
universality of the genetic code suggests that even here the necessity of occasional
horizontal communication may be of utmost importance.

Modules of Signal Transmission

A communicative game takes place between cells in a body as between individuals
in the biosphere. The cells in a body are permanently interconnected by signaling
networks like a nervous system, many levels of humoral regulation, morphogens,
immune system, etc. It is startling that, again, that signaling modules enabling
signal transmission are of a universal nature throughout the biosphere (with a gulf,
albeit not insurmountable, between prokaryotes and eukaryotes). Such universality
suggests again the presence of intricate interconnectedness between “nodes” like
individuals, species, or ecosystems. Symbioses (from pathogenicity up to very
intimate connections) exist between organisms, which seemingly have developed
independently for hundreds of millions of years (e.g. Carroll et al. 2001). There is
no way to explain such an ability to understand a part of something else’s network
except by ascertaining that, in evolution, often enough possibilities of network
interconnections occur, sufficing for all participants of the game to maintain at least
a partial inter-penetrability of their internal signaling modules. The same holds for
the network of signals like pheromones, odors, or behavioral cues, representing
communication between individuals not even of the same kin, but also across
phylogenetically distant lineages. Thanks to universal devices, different networks
can be interconnected and enter an endless game of informing, misconceptions,
broken communication, tapping somebody else’s communication lines, cheating,
etc.; all this leading to relationships like commensalism, symbiosis, parasitism, etc.

The informational modules provide an expansion of R. Dawkins (1982) concept
of extended phenotype, stating that there cannot be anything like a total and final
set of gene manifestations. Phenotypic traits are manifold even within a single
organism, but they extend even beyond the individual, and practically they can
influence anything in the biosphere. The argument holds even if turned upside down:
the crosstalk across the biosphere is possible thanks to the existence of a planetary
information network which is, to some extent, accessible to all participants of the
game: to communicate requires knowing one’s partner. Biology is good in reifying
means, channels through which this “empathic” current flows, but how to explain
the very phenomenon of understanding is the task of semiotics.

Body Plans

In contemporary biology, the external appearance of living beings is being predom-
inantly explained as a result of the advantages emerging from morphological
and/or functional adaptation to external conditions present or past. An organ is a
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functionally specialized part of an organism, and so is the external appearance of
whole organisms. Such views, when introduced by Darwinists, rightly upset the
older school of idealistic morphology believing in rules of forms with reference to
the unity of plan, which become embodied in a particular species and individual.
Taking into account the universality of molecular and supramolecular languages
(“coding systems”), one may ask whether both idealistic morphology and phylo-
genetics did not miss another crucial point which we will name feeling for shape
or, more generally, feeling for being-in-shape, i.e., for being fit (hence fitness –
of self and of the others). This will encompass discerning for bodily expressions
not merely as signals for pattern-recognition, but as signs for the significance they
convey. The ability to communicate or the inborn proneness to establish means for
communication (endow signs with meaning) arises quite spontaneously from the
common living-together in, and building-together of, a world, a biosphere. Living
together turns eventually to a living community which, when grown mature and
stable, becomes a culture and we feel justified to study true cultural phenomena.
Such naturally formed societies provide models for natural social studies.

Bodily shapes seen as social phenomena are not only signs of living community
and semantic means for communication but also signs of the common past and
means of historical communication with the ancestors – bearers of an evolutionary
experience – that is, signs of a past in principle still accessible to understanding
and for use. Thus it may not be as far-fetched as it sounds that when predecessors
of whales entered the ocean, they did not develop all their necessary adaptations
anew: they were able to dig from their phylogenetic memory, age-old experience
accumulated already by fish-like ancestors of tetrapods. We are not going to such
extremes, but will point out ordinary, yet hardly explainable phenomena from our
biosphere.

Animate nature shows variously interconnected networks of sense based on the
expression of lineage-specific characters, which provide an opportunity for compar-
ative work resulting, e.g., in taxonomy. On the other hand, such a similarity enables
also a recognition of striking phenomena, such as mimicry. The first approach
resides in searching for homologies, the second reveals superficial analogies in the
organic world. During the last century, homologies were strongly preferred because
the quest for tree-like genealogy of life has been regarded as a main goal of biology.
Taxonomy, however, cannot explain the evolution of form (particularly within the
limits imposed by a pure mutation-selection model). The taxonomists are inter-
ested in kinship of living organisms – focusing on phylogenetic relationships only;
therefore the material for phylogenetic analyses represent predominantly specially
chosen pieces of DNA. Morphological data become increasingly scarce in the effort
of inferring phylogenies. The enigma of the frequent preservation of design in spite
of natural selection on one hand, and the emergence of formal resemblances at
within unallied lineages, e.g. mimetism on the other; in other words, the phenomena
of homoplasy,8 apparently evokes negligible interest. For taxonomist, homoplasy is
a nuisance – a negative informational noise blurring the desired, clear-cut phyloge-
netic analysis. For those who are engaged in the research of form, it represents an
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opportunity to examine the persistence of morphogenetic systems and ontogenetic
pathways in the course of evolution. Such latent morphogenetic modules (or latent
homologies) remain incorporated in bodies of organisms waiting to be expressed,
to emerge unexpectedly in unrelated lineages. From the biosemiotic perspective,
homoplasy is not newly derived: rather it is a result of the persistence of a morpho-
genetic system, which became re-awakened or re-invented in an unusual context.
Hence, if organisms need to evolve a new adaptive structure, they may activate
remote morphogenetic systems and under the actual circumstances an unexpected
shape will appear. From the biosemiotical point of view such “realization” refers
both to understanding (becoming aware of a “knowledge” – of the existence of an
engram), recognition of its significance (acknowledgement of a mute sign) and its
bodily interpretation (the know-how of the developmental process).

A classical example of hesitation when confronted with semblances in unrelated
lineages is mimicry. Prevailing interpretations are often counterintuitive and implau-
sible, except, perhaps, for aposematism or crypsis. But there exist many other
examples of mimicry, which cannot be explained that easily (for details and refer-
ences, see Komárek 2003). For example Batesian mimicry denotes the imitation of
shapes belonging to individuals of some well-protected species, by individuals of
some species unprotected (e.g. a butterfly looking like a wasp). The unprotected
species (the mimic) thus performs a kind of “semetic parasitism” by taking on a
semblance of the protected species (the model). This way, the semes of the model
contribute to the spread of memes if in return, the mime will pay for the service
by spreading the semes of the model to its progeny; we call such a relationship
between two species “a genetic-semetic reciprocal ring”. In semetic jargon: “If
you want to take advantage of my protection, please accept and dissipate my
semes.” In Müllerian mimicry two or more protected species mutually imitate each
other forming a concatenated ring of semetic relationships. Finally, in Wasmannian
mimicry, we are confronted with the semblance of termitophylic or myrmecophylic
inquilines to their termite or ant hosts. Our explanation of the phenomenon is
semetic again: whereas some non-semetic inquilines pay for their stay in the hill
by serving the hosts some food or tidbit, some of them enter the semetic ring and
pay by distributing the semes of their hosts.

Many counterparts of animal semetic relationships can, of course, be found in
human societies: for example, the termite – inquiline9 relation is similar to that
between humans and their domestic animals or even plants. Our semes tend to realize
mental images by projecting them to the nonhuman partners of man; imposing
human shape to other beings with different bodily layout is but a special case; the
mimiking activity may originate from the domesticant.

Similar semetic transfers occur also in the parent-child relationship. The upbringing
of a child takes a lot of energy from the side of the parents; hence the child is in a
position of a “domesticant” of a kind, and is invited or even “forced” to pay back to
fulfill visions of its parents.

We consider imitation a result of interspecific “informing” based on a very
similar feeling for shape in critters sharing the world since time immemorial. It
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could be compared to fashion, a phenomenon of collective imitation (or refusal) of
practically anything (for more details, see Kleisner & Markoš, 2005). Fashion, as
we know, is a luxury phenomenon applied mostly to external appearance (clothes,
jewelry, cars, housing). It has no rule (except perhaps that of consequent rejecting
the fashion of the immediate past) and it cannot be imposed by authority. Fashion
is rooted in imitation, and its prerequisite is the ability to understand others, of
having an internal feeling of how one can be seen by others, and a freedom to
decide to look – to a certain extent of course – like them. In non-human beings,
psychobiology, ethology and memetics brought evidence of how imitation works
in young, in primates, carnivores, or domestic animals – hence mainly birds and
mammals. We would like to be more general here, by taking interconnectedness of
life in the biosphere for granted.

Our thesis is that imitation is a common phenomenon, interconnecting living beings
“horizontally”. As in the case of fashion, imitation is a matter of free decision – it is
imposed from inside, it is a matter of selected superficial traits and of unique casuistic.
For example, in the environment of the anthill some of the symbionts will understand
the message and will take on some superficial traits typical for ants. Such mimicry
supposes – like in the case of fashion – a reflected dictate.

We suggest a notion of the semetic ring (see also Kleisner & Markoš 2005), to
name a shared, but non-kinship semblance (e.g., mimicry), which we shall take as
a case of horizontal communication between organisms. With Portmann (1960) we
shall suppose that self-expression (Selbstdarstellung) of living beings belongs to
their shared experience of being alive and that it presupposes the existence of a
recipient of the message who will perceive it in a competent manner. Hence, their
external appearance or even distinctive characteristics (eigentliche Erscheinungen
in Portmann) represents a value, a raison d’être in itself. Organisms may even
strive to dissipate their own semblance (image) throughout the world (literally like
media stars do). In addition to reproduction and gene amplification, also semes (as
imaginary units of semblance) influence the evolutionary process. Instead of self-
reproduction for gene transmission, semetic self-realization through self-dissipation
(self-transcendence) may be regarded as the true/real primemover/propeller of
evolution. Accepting such a proposition would explain a broad range of similarities
in living nature, because semblance is not genetically bound to the bodies which
invented the original shape. Again, we move in a biosphere network of mutual
understanding, as in the case of gene and signal promiscuity discussed above.

CONCLUSION

Darwinian evolution of the fittest can be understood as a semetic process depending
on mutual understanding in the biosphere, by setting future layouts, by interpreting
the actual situation and by the scrutiny of historical experience of all beings present
at the given time. Such a semetic process presumes mutual understanding by the
participants, and a continuity of communication across many levels of organization.
Only part of such a crosstalk is not semetic, i.e. has been assigned to automatisms



254 Markoš et al.

like metabolic pathways, feedback circuits, or coded symbolical interactions. The
semetic processes, however, rule over the whole biosphere. They represent a real
analogy of a natural language, and it is this level of communication, which is
decisive for the proceedings of natural history.
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NOTES

1 Evolution sensu Lamarck, or in a sense of deterministic development like evolution of a disease,“where
each stage is known, or can be known, in advance.
2 The myth of “science against religion” is of a later date, when science found methods how to tame
Darwin’s message and enchain it in this or that form of Darwinism. For a plastic narrative from the
position “50 years after”, see Rádl 1905, 1913 (the English, abridged version 1930).
3 With a single, and, as everybody believed, temporary concession in case of sexual selection.
4 It resembles the fate of the second of the two historical events that were ever allowed into science:
the cosmology of Big Bang. Yes, it is a history, but all the rules were negotiated (settled) in the first
10 to minus zillionth of second – after that, the rest of universe’s time passed happily in the good old
realm of normal science with its deistic background.
5 Note that we shall leave out seemingly similar concepts of various kinds of biospheres and noospheres
where living beings are not agents of the game but mere passive pawns manipulated by forces or goals
external to them.
6 It follows, that rationalization and objectification of the world is secondary and requires a special
effort.
7 This quotation holds as a definition of the “4th thermodynamic law”.
8 Homoplasy indicates derived similarities which cannot be explained from shared common ancestry.
9 Inquilines are inhabitants of ant or termite hills.
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