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FROM THE LOGIC OF SCIENCE TO THE LOGIC
OF THE LIVING
The relevance of Charles Peirce to biosemiotics
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Abstract: Biosemiotics belongs to a class of approaches that providemental models of lifesince it
applies some semiotic concepts in the explanation of natural phenomena. Such approaches
are typically open to anthropomorphic errors. Usually, the main source of such errors is
the excessive vagueness of the semiotic concepts used. If the goal of biosemiotics is to
be accepted as a science and not asa priori metaphysics, it needs both an appropriate
source of the semiotic concepts and a reliable method of adjusting them for biosemiotic
use. Charles S. Peirce•s philosophy offers a plausible candidate for both these needs.
Biosemioticians have adopted not only Peirce•s semiotic concepts but also a number of
metaphysical ones. It is shown that the application of Peirce•s basic semiotic conceptions
of sign and sign-process (semiosis) at the substantial level of biosemiotics requires the
acceptance of certain metaphysical conceptions, i.e.Tychismand Synechism. Peirce•s
method of pragmaticism is of great relevance to biosemiotics: 1. Independently of whether
Peirce•s concepts are used or even applicable at the substantial level of biosemiotics,
Peirce•s method remains valuable inmakingbiosemiotics and especially in adjusting its
basic concepts. 2. If Peircean semeiotic or metaphysics is applied at the substantial level
of biosemiotics, pragmaticism is valuable in clarifying the meaning and reference of the
applied Peircean concepts. As a consequence, some restrictions for the application of
Peirce in biosemiotics are considered and the distinction of Peirce•s philosophy from the
19th century idealisticNaturphilosophieis emphasized
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1. BIOSEMIOTICS AND PEIRCE

1.1. Biosemiotics as a Mental Model of Life

The word •biosemiotics•, being a compound of •bio• and •semiotics•, refers literally
to the union of the studies of (biological) life and signs. Because semiotics is
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understood as a science, study, or doctrine of signs, biosemiotics is often charac-
terized as a •science of signs in living systems• (e.g. Kull 1999: 386). Semiotic
concepts are commonly used, depending on the semiotic tradition, to refer to episte-
mological, linguistic, psychological, social, or cultural phenomena, i.e. usually to
some specificallyhumanphenomena. In the tradition of biosemiotics, these concepts
(or their modifications) are nevertheless used in reference to non-human or not
specifically human living phenomena too. Biological life is seen therefore to be
analogous to mental life or to human sociality, notwithstanding the fact that the
human mind and sociality are essential parts of the biological life of the human
species.

The recognition of an analogy between mind and living nature has produced two
kinds of approaches or research strategies, both risky in their own peculiar way.
The naturalized models of mindfocuses on mind and tries to naturalize it. This
includes evolutionary psychology, sociobiology, •neurophilosophy• (Churchland
1989), and a form of evolutionary epistemology which studies scientific progress
(EET).1 They tend to commitnaturalistic fallaciesby using too economical or
restrictive explanatory principles resulting in a too simple and distorted picture
of the complexity of mental phenomena. The primary problem is not to do with
the simplistic character of the models in themselves but with its origins: that this
simplicity follows from the insufficient methods behind its construction „or from
somea priori decided physicalistic principles (cf. Barbieri: Editorial, this volume)„
andnot from the studied reality itself.

While naturalistic models of mind pursue often a somewhat reductionistic
strategy, the other kinds of approaches, themental models of life„to which
biosemiotics belongs„pursue typically a holistic strategy. They focus on natural
phenomena and try to model them on concepts that originally referred only to the
human mental or social sphere. Consequently, they fall easily intoanthropomorphic
fallaciesby predicating properties or qualities exclusive to humans to non-human
natural phenomena. The outcomes of such fallacies are either simplyfalsedescrip-
tions or, (more commonly) so utterly vague sketchings that it is extremely difficult or
impossible to judge their validity and other than their moral, religious, ideological,
or emotional significance.

Anthropomorphismsper seare not avoidable „ not even in the extreme natural-
istic or physicalistic studies.All our concepts, even the ones of mainstream physics,
can be argued to have their origin in anthropomorphic metaphors or analogies, many
of them ultimately rooted in the aspects of our bodily self-experience (cf. Lakoff &
Johnson 1980). Metaphoricalorigins of scientific concepts are not problematic, but
when these concepts areabstractedand redefinedfor scientific purposes, anthro-
pomorphic errors may arise. The chief problem is how to identify and recognize
these anthropomorphic errors, i.e. the illegitimate uses of such redefined concepts
that are insufficiently, incompletely, or erroneouslyabstracted.

Besides biosemiotics, also an evolutionary epistemology which studies cognitive
mechanisms (EEM) and theNaturphilosophieof the 19th century German idealism
provide mental models of life. In all of these fields, some kind of continuity (even
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if only in the form of gradual steps) between non-human biological life and human
mental (i.e. logical, psychical, social, or •spiritual•) life is assumed. The forms of
mind and sign processes that one can find in biological life are often assumed to
be somewhat more primitive, simple, or general than that found in our own minds.
However, these three approaches differ from each other in other respects. For
example, while Schelling•sNaturphilosophie(Schelling 1984, orig. 1804) appeals to
transcendental argumentsa priori in its reasoning, the evolutionary epistemologies
of Donald T. Campbell (1974, 1997) and Konrad Lorenz (1973) aim tonaturalize
the concepts of knowledge and knowing when generalizing and abstracting them
and extending their domain of reference into the animal world and even further.
The basic explanatory scheme in evolutionary epistemology is the (Neo)-Darwinian
conception of natural selection.2

The longing for an all-inclusive metaphysical vision that would experientially
unite the nature of man with the nature of his/her environment, and a desire
for more narrowly scientific and naturalistic biosemiotic theories have both been
present in biosemiotic literature, and are presumably visible also in this volume.
Quite often, the tension between these somewhat divergent forces can be found
under the surface of biosemiotic discourse and practices „ the actual degree of
biosemioticians• self-awareness about the motives and purposes of their making
biosemiotics evidently varies. I have argued elsewhere (Vehkavaara 2002, 2003)
that if biosemiotics is made as a science, it has to be practiced through certain
kinds of naturalistic methods, not necessarily (or hopefully) of a physicalistic,
reductionistic, or computational kind. The adopted semiotic concepts have to be
abstracted, extended, and adjusted appropriately for biosemiotic use so that the used
semiotic or mentalist concepts are first naturalized, operationalized, or formalized
before they are applied in biology. However, such naturalistic biosemiotics faces
the double risk, i.e. committing both naturalistic and anthropomorphic fallacies
at the same time.3 In any case, biosemiotics have to find appropriate and legit-
imatemethodsof redefining the semiotic or mental concepts it uses in describing
living phenomena (cf. Barbieri: Editorial, this volume). Still, there is a great
disagreement among the biosemioticians over what the correct standards of such
legitimation are.
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Figure 1. Scientific approaches based on the analogy between mind and life
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1.2. Dynamical vs. Structural Approaches

The semiotic or mental concepts applied in biosemiotics have been appropriated
from various sources, not only from the traditions of semiotics, but also from
hermeneutics, semantics, linguistics, psychology, and from ordinary common sense,
i.e. from •folk psychology• or •folk biology•. That tradition of biosemiotics which
has first recognized and named itself as biosemiotics, as put forward by Thomas
Sebeok (1963) and •microbiologisized• later by Jesper Hoffmeyer and Claus
Emmeche (Hoffmeyer & Emmeche 1991; Emmeche & Hoffmeyer 1991; Hoffmeyer
1993) has followed the semiotic tradition originated by Charles S. Peirce (1839…
1914).4 Why has Peirce been chosen in this •Copenhagen-Tartu school of biosemi-
otics• as a point of departure rather than the other major founding father of semiotics,
Ferdinand de Saussure (1857…1913)? The reasons (or causes) are probably at least
partly accidental, i.e. partly due to the intellectual developments and milieu of the
thinking of Sebeok, Hoffmeyer, and other dominant figures. Nevertheless, some
substantial reasons can be found too.

Perhaps the most striking difference between Saussure•ssemiologyand Peirce•s
semeiotic5 is that Saussure emphasized the role of the staticsynchronicsystem of signs
(langue) and defined his signs as having thedual character ofsignifiantandsignifié
(i.e. signifier and signified). Saussure centered on social linguistic communication,
i.e. howindividual psychical meanings becomesocially shared and communicated
through speech. Saussure•s prototype for the concept of sign wasspeech, the uttered
(and heard) phoneme, word, sentence, message, etc. (Saussure 1919).

Peirce•s starting point, in turn, was human cognition or cognition in general
(ability to learn and investigate), how and when the increase in knowledge is
possible. For him, the prototype of sign wasthought, a thought as arepresentation.
Peirce concentrated on dynamic signprocesses(semiosis) and defined his concept
of sign as an irreducibly triadic composition of arepresentamen, its object, and
its interpretant.6 The irreducibility of this triadic composition means that its three
components have no identityasan object, representamen, and interpretant indepen-
dently of the whole sign they are part of. To put it simply, when a (first) thing or
event is cognized as arepresentamenof some sign, it is recognized as referring to
another(second) thing or event, theobjectof that sign.7 This act of recognition is

 Representamen

Object Interpretant

signifiant
signifier

signifié
signified

Figure 2. Basic forms of Saussurean and Peircean conceptions of sign
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are nevertheless primarilylogical conceptions, the prototype ofsemiosisis clearly
an inquiry or thescientificprocess of investigation.15 How could such scheme of
semiosisbe applicable also innatural processesthat seem to be „at least on the
surface„ of a quite different nature? Would not such an attempt lead to some
apparent anthropomorphic error? As a normative science of thought, logicper
se cannot take into account where its concepts are applied but they need to get
firstly a metaphysical interpretation that can be further applied in different special
processes of life. Can such application escape being in its heart just one morea
priori system of rationalistic metaphysics, comparable with the ones of Descartes,
Leibniz, Spinoza, Wolff, Hegel, and Schelling?

Part of the fascination of Peirce•s metaphysics is that it includes elements that
can be applied „or abused„ by both those who are attracted to the transcen-
dental argumentation ofa priori philosophy and those who are more naturalistically
minded. It seems to fulfil both underlying intellectual needs of biosemioticians:
a longing for anexperientiallyunderstood metaphysical union of man and nature
as well as a need for anexperimentallyrelevant (and justified) biosemiotic theory.
Two questions need to be answered:
1. How can Peirce•s theory of rational inquiry be thought to be applicable in

modelling the natural processes of life?
2. Can such application be something more relevant than just one morea priori

system of metaphysics?

2.2. Chance and Continuity

In the second half of the 19th century, the main rivals in metaphysics were the naïve
mechanistic materialism of classical positivism and the teleological determinism of
absolute or religious idealism. Peirce rejected both the mechanistic and teleological
doctrines of inevitable predestination, instead, he proposed a hypothesis thatpure
chanceis a real force in nature. This notion that absolute chance is a factor of the
universe Peirce calledTychism(CP 6.201, 1898). That nature has the element of
unpredictable spontaneity, does not nevertheless mean that there would not be real
regularities orlaws of nature too.16 The regularity of phenomena is not denied but
the assumption of the exactitude and absoluteness of natural laws is seen unjustified.
At least, there can not be any empirical evidence for that:

Those observations which are generally adduced in favor of mechanical causation simply prove that
there is an element of regularity in nature, and have no bearing whatever upon the question of
whether such regularity is exact and universal or not. Nay, in regard to thisexactitude, all obser-
vation is directly opposedto it; and the most that can be said is that a good deal of this obser-
vation can be explained away. Try to verify any law of nature, and you will find that the more
precise your observations, the more certain they will be to show irregular departures from the law.
We are accustomed to ascribe these, and I do not say wrongly, to errors of observation; yet we
cannot usually account for such errors in any antecedently probable way. Trace their causes back far
enough and you will be forced to admit they are always due to arbitrary determination, or chance.
(CP 6.46, 1892.)
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NOTES

1 Michael Bradie has distinguished two interrelated but distinct programs which both go by the name
•evolutionary epistemology•. •EET• is an abbreviation of the •evolutionary epistemology of theories•,
which •attempts to account for the evolution of ideas, scientific theories and culture in general by using
models and metaphors drawn from evolutionary biology.Ž •EEM•, the •evolutionary epistemology of
mechanisms• in turn, attempts •to account for the characteristics of cognitive mechanisms in animals and
humans by a straight-forward extension of the biological theory of evolution to those aspects or traits
of animals which are the biological substrates of cognitive activity, e.g., their brains, sensory systems,
motor systems, etc.Ž (Bradie 1986: 403.)
2 More properly, the explanatory principle in evolutionary epistemology is the generalselection theory
that is abstracted from the principle of natural selection (Campbell 1997: 7).
3 In Vehkavaara (2002), I suggested a method ofsemiotic naturalismthat would minimize the risk to
fall on these fallacies.
4 Peirce is not the only source of the semiotic ideas of this school of biosemiotics. Jakob von Uexküll
and Gregory Bateson have obviously been just as influential as Peirce and some concepts have been
borrowed from the cultural semiotics of Juri Lotman (like •semiosphere•).
5 The term •semiotic• here refers to the overall field of discourse or discipline that concerns signs.
•Semeiotic• and •Semiology• are used to refer to Peirce•s and Saussure•s particular semiotic theories.
6 The emphasis on sign-action dominated Peirce•s later and more mature views on sign and semiosis.
However, especially in his early papers (most notably in •On a New List of CategoriesŽ, CP 1.545-559,
1867), the concept of sign was viewed and derived as a kind of transcendental concept which can hardly
be interpreted as a dynamic one. (cf. Vehkavaara 2006). About the distinction betweensign-objectand
sign-actionsee e.g. Deledalle (2000: 38…39).
7 The object of a sign does not have to be any concrete particle or other material thing „ it can
be anything (a material thing, perception, idea, lawful behavior of nature, dream, etc.) which excites
the mind to search some better or fuller representation of it. However, this requires that the object
is somehow beforehand, by somecollateral observation, acquainted „ the sign cannot provide the
sole access to the object (cf. EP 2:408-9,429, 1907). Still, the sign does not necessarily only draw the
interpreter•s attention to the object, but that it may also provide somenewinformation about the object.
8 The conception of abelief as a deliberate or partly conscious habit of action is one of the core
conceptions in pragmatism (cf. CP 5.12, 1907). •A belief in a proposition is a controlled and contented
habit of acting in ways that will be productive of desired results only if the proposition is true.Ž (EP
2:312, 1904)
9 See especially Artmann (in this volume) and also Barbieri (2002) on Morse code and his organic
meaning.
10 This intimate participation in the science of his time influenced greatly both his conception of science
and the content of his philosophy. Peirce•s metaphysics took its inspiration „besides from modern
logic and mathematics„ from the latest achievements of the natural sciences of the 19th century.
The most important of these were Kirchoff•s Spectroscopy in 1859, Mendeleev•s Periodic Table in
1852, Rankine•s, Clausius•, and Kelvin•s thermodynamics from 1850 onward, Pasteur•s findings in
microbiology from 1848 onward, and the most of all, Darwin•s natural selection in 1859.
11 •There is a mathematical logic, just as there is a mathematical optics and a mathematical
economics. Mathematical logic is formal logic. Formal logic, however developed, is mathematics.
Formal logic, however, is by no means the whole of logic, or even its principal part. It is hardly
to be reckoned as a part of logic proper.Ž (CP 4.240, 1902.) In •logic proper•, Peirce included
both epistemology (Speculative grammar, •the general theory of the nature and meanings of signsŽ)
and general methodology (Methodeuticor Speculative rhetoric, •which studies the methods that
ought to be pursued in the investigationŽ) along withLogical Critic, logic in narrow sense, •which
classifies arguments and determines the validity and degree of force of each kindŽ (EP 2:260, 1903,
CP 2.206…207, 1901).
12 Peirce used the term •logic• as thenameof the logical science andnot to refer to itsobject of study
which is another common use of the term •logic• (e.g. in phrases •women•s logic• or •logic of the
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31 •[ � � �] the observational part of philosophy is a simple business, compared, for example, with that of
anatomy or biography, or any other special science.
To assume, however, that the observational part of philosophy, because it is not particularly laborious,
is therefore easy, is a dreadful mistake, into which the student is very apt to fall, and which gives the
death-blow to any possibility of his success in this study. It is, on the contrary, extremely difficult to
bring our attention to elements of experience which are continually present. For we have nothing in
experience with which to contrast them; and without contrast, they cannot excite our attention.Ž (CP
1.133…134, 1894.)
32 This rejection (or doubt) of the reasonableness of the whole conception abouta priori can be seen in
Peirce•s critique of Kant•s starting point:
•Immanuel Kant asked the question, •How are synthetical judgmentsa priori possible?Ž [� � �] By a
priori judgments he meant such as that all outward objects are in space, every event has a cause, etc.,
propositions which according to him can never be inferred from experience. [� � �] But before asking
that question he ought to have asked the more general one, •How are any synthetical judgments at all
possible?Ž How is it that a man can observe one fact and straightway pronounce judgment concerning
another different fact not involved in the first?Ž (CP 2.690, 1877.)
This latter question was Peirce•s starting point in the original derivation of the concept of sign (CP
1.545…559, 1867).
33 •Though infallibility in scientific matters seems to me irresistibly comical, I should be in a sad way
if I could not retain a high respect for those who lay claim to it, for they comprise the greater part of
the people who have any conversation at all. When I say they lay claim to it, I mean they assume the
functions of it quite naturally and unconsciously. The full meaning of the adageHumanum est errare,
they have never waked up to. In those sciences of measurement which are the least subject to error „
metrology, geodesy, and metrical astronomy „ no man of self-respect ever now states his result, without
affixing to it its probable error; and if this practice is not followed in other sciences it is because in
those the probable errors are too vast to be estimated.Ž (CP 1.9, c.1897)
34 •Theoretically, I grant you, there is no possibility of error in necessary reasoning. But to speak
thus •theoretically,Ž is to use language in a Pickwickian sense. In practice, and in fact, mathematics
is not exempt from that liability to error that affects everything that man does. [� � �] The certainty of
mathematical reasoning, however, lies in this, that once an error is suspected, the whole world is speedily
in accord about it.Ž (CP 5.577, 1898)
35 On the other hand, beliefs are far from forbidden for a scientist, quite contrary, they areindispensable
in his/her practical life. Even scientists have to cope with the life world of his/her own and in practical
decisions everyone should rely more on his/her instincts and beliefs rather than reason. Especially in
matters of vital importance, it would beunwiseto rely chiefly on reason „ reason is too slow and
fallible in practice if compared with instincts (no matter whether being culturally or biologically fixed)
that are tested in practice by past generations. (CP 1.633…639, 1898.)
•Here we are in this workaday world, little creatures, mere cells in a social organism itself a poor and
little thing enough, and we must look to see what little and definite task our circumstances have set
before our little strength to do. The performance of that task will require us to draw upon all our powers,
reason included. And in the doing of it we should chiefly depend not upon that department of the soul
which is most superficial and fallible „ I mean our reason „ but upon that department that is deep and
sure „ which is instinct.Ž (CP 1.647, 1898)
36 The high standards of validity that Peirce gave to the philosophical science is underlined by the
modesty with which Peirce judged his own vocation to logic: Peirce claimed that he would not have
achieved much scientific results about signs, but that most of his propositions were based only on
•a strong impression due to a life-long study of signsŽ (EP 2:413, 1907). Three years before his death,
he still denied having tenable grounds for his •sundry universal propositions concerning signsŽ (EP
2:462, 1911). It is the insufficient amount ofrational self-controlthat makes impressions, even if based
on life-long study and even if correct, not enough for true science. Impressions are derived directly from
intuitive feelings and the estimation of their validity is beyond rational self-control. Impressions of a
scientist are good only for hypotheses, but any claim orbeliefabout their validitybecausethey are •due
to life-long study• do not belong to science.
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