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ABSTRACT
Having failed within his own lifetime in making his own ideatear” — in the sense of immediately self-evident,
absolutely unmistakable and easily understood to the ggmestit — Charles Peirce left behind in his
manuscripts an extraordinarily complicated notion of “sidmat is only rivaled in its complexity, perhaps, by
his extraordinarily complicated notion of “mind.” But thefféhat both these small words, much like the word
“time,” already have everyday connotations that arrivally incoherent yet manage to do a lot of useful work
in the world as placeholders, should not deter the seriouséndrom attempting the kind of higher-order
definitions from which the everyday uses can then be umetsts specific cases. Therefore, those of us who
feel that Peirce’s explanations of these terms mégaat be leading us in the right direction as we attempt to
develop our own understandings of biosemiotic processes, simoiltgly find that we have to try to make clear
for our audiences what it takes Peirce literally thousafgsges to make clear to us. In this short talk, | will
attempt to convey aimitial working understanding of Peirce’s notions of “sign” and “sign interpretant” hege
terms may be understood within a biosemiotic framework.

Introduction:

Long before most people in what is now the “biosgmicommunity” had ever read
Peirce, they were encountering in their own fietistudy (whether immunology, genetics,
neurobiology or ethology) the steadily undeniableognition that almost all biological
processes are ultimately both: (1) triadic — whicto say that we rarely encounter
isomorphic relations such as “€aalways functions as a promoter molecule for cell X” but
instead, we overwhelmingly discover that even thekest of biological relations are always
both highly context-dependant and consequentialhtext-creating, and (2) that such
relations are very often deeply “representativedtbier biological states and processes in a
non-eliminable manner — meaning, again, there igroperty intrinsic to C& itself that
“stands for” anything — nor is there anything ie ttepolarization of any neuron at any time,
anywhereper se that “contains information.” Rather, such eventd eelations become
genuinely “meaningful” to systems (such as brdymephoid organs, and organisms) as the
result of their placement in a larger system of gsumicative interactions.

It will be useful at the outset to notice the satiwally loaded terms “meaningful”
and “communicative” here. We will have much to séput the need to more carefully
unpack these terms presently. For the presentgthat will be worth dwelling for a
moment on the pervasive use of these terms in alaticareas of biological study.
Apparently, it is quite simply impossible for bigists to avoid describing much of the
situated interaction within and between biolog&ytems in such “quasi-intentional” terms
due to the simple fact that biological systemsmateleterministic single-cause to single-
effect machines; rather they are self-organizietf;maintaining and self-informing. This is
why even the most diehard material-reductionigrststs cannot yet avoid using the
terms “signal” “message” “communicates” “stands’ foepresents” “messenger” “sign of”
etc in their explanations. It is not a case of pleta or language poverty - science abjures
sloppiness in expression, and if there was anyr othg to accurately describe these



functions and phenomena, scientists would do sothgufact of the matter is that scientists
have to use terms such as “sign of” and “commueg’avhen speaking about these
processes because those, in fact, denote prethigetglationships that are being instantiated
— once one is clear about exactly what those oglatilo and do not entail. Is it linguistic
communication, then, and “mental” signs that wetalidng about at the level of intercellular
communication? Of course not! Such higher-orden sgfations only become possible (and
only among a small subset of species, and mostpippone) because of the lower-order
iconic and indexical processes that all organismstmse to successfully negotiate an
external world of physical transactions taking plattside of the world of internal physical
transactions that it must keep in balance in otoleemain alive.

For almost two decades now, the case that evesirtiest animals are genuinely
semiotic agents in the world (in a non-linguistitiolly non-anthropomorphic, yet
nonetheless genuine and non-eliminable way) has ¢@®vincingly demonstrated by
biosemioticians (e.g., von Uexkll, Hoffmeyer, Tus&i, Sebeok, Emmeche and Kull). And
even among more “mainstream” biologists, it is wydecknowledged that one of the things
that differentiates living organisms from machiregist this aspect of “non-isomorphic,
non-determinism” in the negotiation of one’s extrsurround. Animals are noholly
constituted such that the presence of X must alaagsdirectly cause response Y. There are
in all animals (ourselves included), of course,letronarily in-built biological “biases” and
some of these biases are literally “hard-wiredbitite system, giving rise to a range of
corresponding biological possibilities and constisi But &ully “mechanistically causal”
system could never survive the vagaries of ongemgronmental change. Instead, merely in
order to survive and tevolve, animals have to be complex, adaptive, novellpoading
systems (at least to some degree) both at thedévieé individual, as well as at the level of
the lineage, as Darwinian evolution makes evident.

The biosemiotic argument is that this same prieagb “non-isomorphic, non-
determinist response to singularly causal stimalipears not only on the level of the
individual (ie — the organism’s actions as a whola) similarly, within the internal
interactions of organisms themselves (along witltoarse, the more canalized, strictly
catalytic process). For on the internal systemlj@we - whether in gene expression and its
“induction’, or in neuronal transmission and itesponse” — what we find consistently is not
switches deterministically flipping other switchésit rather: matrices of triadic inter-action
wherein the relevant material “substitutes for, represents, is associated with, and/or
functions as not just “x” but “xas a sign of y” for some cell or cell group. And ongems are,
after all, composed of nothing more than just theskegroups, from the fishes on up to us.

Without belaboring this point too long, then: Sae (i.e. - regular, mainstream
science, of which biosemiotics hopes someday ta jp&rt)needs butdoes not yet have a
vocabulary and a “big-picture” way of talking abaund of thinking about these processes
that it has only recently discovered the ubiquityndiving systems.

For while the dynamics of “self-organizing complgXialone may be necessary to,
they are insufficient for, semiosis. Hurricaneasditsn waves, weather systems, etc. are not
biological systems and cannot and do not engatfeeikind of ubiquitous biological
“substitution relations” wherein material elementsXused by the system not only as X, but
as X “standing for” Y. And in all instances wherehgt relation becomes the basis of self-
generated actiorsemiosis — the actions of signs and the using of systemmrming
“meaning” relations — is taking place.

This presents our currently constituted sciencl wiproblem, however: For if the
word “meaning” is to have any utility at all in d&pation (as | think it must when discussing
animal behavior) — it cannptoceed from the highest-level cognitive capabilities of one of
the very newest buds on the evolutionary bushthfarwould amount to a grossly



anthropomorphic view of nature and “revisionistwgting of the evolutionary past in terms
of the present, inverting evolutionary cause dfet® (Deacon 1997).

Conversely: If one tries to describe “representaibevents merely by describing the
material constituents that are necessary to (laibagmsufficient for) the relation whereby
“X stands for Y to Z” what one then winds up leayumexplained is exactly that semiotic
relation whereby X is acted upon by a system nft as X but simultaneously as “X as a
signof Y.” Or as Terrence Deacon himself realizedrdt@ty years ago: “No explanatory
system based on phenomena limited to the realnecdriness (e.g. determinate mechanical
analysis) can ever hope to include relationshipggfificance, representation, meaning,
function, purpose, value, or experience (phenonoéidirdness)” (Deacon 1976).

Rather, we need some way of talking about how §alliscretely existing material
things (e.g., these words, that ion exchange) dorfigtand for” and to be acted as “sigms”
something other than themselves by some living system. What we need, then, is ménaork
for understanding and explaining the sign relatitwas occur naturally in the biological
world that donot require a human mind for their accomplishment. And that must, in
addition, be capable of explaining in a naturaljsgcientifically verifiable way how the
human mind itself may ke product of (and not the producer) of by such processes.

This doesot entail any Cartesian ghost in the machine, oruessoto vitalism or
(worse yet) supernaturalism — but rather, justi@mifically grounded re-thinking and re-
defining of certain ideas and concepts in orddyetiber “capture” what is going on in certain
kinds of complex interactions between and withigamisms.

Traditional accounts from both cognitive sciencd philosophy of mind have failed
to develop coherent answers to this question -tlamgithe neuroscience and behavioral
psychology that underlie those projects proceedgataith a “hole” in the center of their
explanations of the natural world (as is frequeatynitted, especially in the cognitive
neurosciences). Indeed this is the central puzzaie: tHow cammatter come to “mean”
something — or to make meaning itself? That igjnestion that biosemiotics attempts to
answer in a scientifically coherent, absolutely-noystical and non-supernatural way.

And one of the things that distinguishes bioserogofiom many previous approaches
to this problem is that biosemiotics does not belithat the answer to the central question of:
“How can physical processes function as sign psees organisms?” can be arrived at
without a comprehensive understanding of the internatlogi‘'sign processes” — or
semiotic relations —per se. Rather, biosemiotics argues that one rfiusthave some
overarching explanatory paradigm defining what éyac“sign processi's before one can
even begin to make sense of these questions is@antifically legitimate way.

It is for this reason alone that many biosemiatisi (myself included) find the
conceptual “tools” found in the semiotic logic ofm&rican philosopher Charles Sanders
Peirce (1839-1914) helpful as we begin our own Kiamdsman work” of clearing
preliminary pathways through the blind faith in rhanical reductionism that — though dying
and having already been given its death sentenceslystream science itself — is still
“blocking the way of inquiry” to the understandiafisign processes in biology today.

In this talk, then, | want to briefly outline justo of Peirce’s more important ideas —
his notion of “sign” as a triadic relation (and rotthing”) and his use of the technical term
“interpretant” to denote a localizable effect inepresentative cascade — so as to clarify to
those unfamiliar with Peirce’s ideas exactly whiasbmioticians are, and are not, saying
when they employ these terms to an understandibgptdgical processes. Such newcomers
can then either adopt or reject these ideas fomugeir own investigations, as they see fit.
To proceed, then:

Sign and I nter pretant



The most straightforward way into this discussicand the only one that we will
have time for in this short presentation — willtbery to translate into biological terms these
two ideas tightly-related from Peirce:

“I define a Sign as anything which is determined by something else, called its
Object, and sdetermines an effect upon a [system], which effect | call its Interuet, that
the latter is thereby mediately determined by trener” (CP SS 80-81, 1908)

“That determination of whicthe immediate cause, or determinant, isthe Sgn, andof
which the mediate cause is the Object, may be termed the Interpretant” (CP 6.347, 1909)”

The use of a specialized technical terminology hasesverywhere, threatens a retreat
from understanding right from the start. And yet goal that we claimed biosemiotics to be
aiming for was not to devise a vocabulary thatisanre and complex, but to accurately
describe some actually existing state of affairh@world that is, while complex, not at all
obscure. Rather, such processes are ubiquitoud thay are processes that we see going on
everywhere in the living world but that we stillrdbhave the tools to scientifically talk about.
These processes are the actmdering of things into relations of association and of
substitution by living organisms. For again, we must have spmeipled way of describing
what is happening when we observe an organismgaapon X as if X is both itself still X
(for this must be so for it to be recognized), aimultaneously as if X is sign for something
not at all itself, y (for this is how it is reliabbriented to and/or acted upon by the organism).
We can say that the organism is “processing inftiond— but is it really accurate to say that
or are we papering over one gap in our knowledge another? Because things aren’t
“‘information” per se — and “information” is not tmame of any physical entity in the world
of things. Moreover, we seem to have at least t@ogsses — recognition and use — conflated
into one here. Especially if these two processesamplexly related, shouldn’t we have
separate terms of describing them that yet all@ir ttecursive integration?

What then changes if, instead of saying that ogyagsiare “processing information,”
we say instead that that organisms are using sifel? here is where Peirce can help us a
bit, because unlike the term “information,” themefsign” does not claim to name of any
physical entity (or intrinsic property of a phydieatity) in the world of things. Rather, like
“gravity” and “daughterhoodinformation (or in Peirce’s ternsemiosis) here is defined as
always nothing less thanmultipart relation — and a particular kind of multipart relation, as
Pierce goes to great length to precisely specifyd st as gravity and daughterhood are
both: (1) really existing relations in the worldgving material consequences though the
relations themselves are not material, but existéen material things, and (2) are always
therefore always and exclusively brought into refaby two material things, whose actions
vis-a-vis each other manifest in a third immaterédtion, Peirce’s concept of thign
relation is likewise really existing and materially conseqtial, though the relation is
recursive in that the action of an agent vis-savinaterial sign vehicle and a material sign
object manifests in a relation whose product, the mterpretant, itself serves as a sign
vehicle for the next act of semiosis.

If the above explanation is still to arcane, tyreading it again in light of the
deliberately over-simplified diagram below, begimiat the bottom right, with “object”):
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FIGURE 1:

Simplified schematic diagram of the consubstamékdtions that together constitute
the Peircean “sign” relation.

Notice how this diagram is generic enough to degmy, the defensive reaction of a
sessile marine animal upon the registration otolieh of a motile predator; the initiation of
a limbic-system generated “emotional”’ responseltiegufrom neuronal activation
originating as the result of some external evengsothe evolutionary adaptation of a species
in response to environmental change (indeed, | hayeed elsewhere that it is precisely this
relation that is what gets “selected for” in evau). Note, too, that there is absolutely
nothing along the lines of a human-like mind ort€sian “mental interpret” necessary to
this process (“interpretant” being a technical telenoting merely a situatedly produced
response, as we shall discuss shortly) — only phy#iings happening in a physical world.

But note further that what is being depicted her®i merely a “billiard ball”
schematic of efficient causation. Rather, the fiansation from “object” to “stimulus” is
already one that is massively mediated by thenaldsiology of the organism. For if, indeed,
that biology allows for the perception of the objas a stimulus at all, both the mechanics of
that transformation, as well as its products, dimanifested differently across species of
biological organization. In other words, its vemydact upon the system — even as “an
impact” — is already mediated, evpmor to its becoming embedded in the subsequent set of
system-specific contextual transformations that stibpe the nature of the organism’s
‘response.”

Too, since for Peirce a “sign” relation is by nesigsall three of these relations in
triadic interaction, the diagram shows that attengpto examine just the “system-internal”
reactions is insufficient for explaining how thatian “stands for” somethingther than
itself to an organism. For to explain that, one needisdk at the triadic relationship of: (1)
that element of the world impinging upon the orgam{2) the relations of that element to the
rest of the larger system of “externality” thaisiin (the world), and (3) the relation of that
element to the larger system of “internality” (thielogical body) to which it has now been
introduced. This gives us the relation of &)a sign of (2) for (3) [or X as “standing for” Y



to Z], or in Peircean terms: Sign Vehicle, Sign &jand Interpretant (simplifying the many
sub-details significantly, of course).

To take an everyday example: For me to have a ghtilabout my grandmother
does of course demand the internal material relatibat we can gloss for our purposes as:
“depolarization cascade X taking place at rate thiwineuron cluster Z” to take place. Of
seemingly less importance to those studying cogniteuroscience, this same “thought”
also demands the wholly extra-mental grandmother (Y) as weltlss triadic and
representative relations between Y and Z (which are themselvesesited in two different
systems of relations, i.e., the internal body dedexternal world)n order for X through Z
to “stand for” Y to me (or to be fully explained by analyst observing the situation).

And so what is so in the “X standing for Y throughrelation above is likewise so,
mutadis mutandis, for the ant and its pheromone trail, the eleplaauatits infrasound, the
wolf and its display behaviornone of which need be accompanied by the kind of
linguaform symbolic mental experience that is theletionarily late embellishment of
human thought, bull of which constitute genuinebemiotic relations in the Peircean sense.

Now, obviously, it would not make sense nor be eateuto say that some centralized,
homuncular “interpreter” is somewhere in the systdirecting the semiosis and making
sense” out of what is happening at each and everyobthese points. Rather: thelved
system as a whole acts so as to establish the internal/externaltiogls that result in the chain
of agent-object-action triads that are here calladter pretants. In fact, one of the central
tenets of biosemiotics is that, in order to sunawel evolve, living systems canrimt
establish these kinds of relations if they areadainate the demands of their own systemic
maintenance with the demands of the external sysfdransformations that constitute that
living system’s surround.

Infradian rhythms in grass-eating ungulates, f@meple, regulate a hormone release
for the initiation of rut that is “backwards timettf take the gestation period of each sub-
species into account so as to result in springpgirvhen sufficient grazeland is available. Is
there arelation between the availability of grass in the extematld and mechanism
regulating the timing of the release of this horearithin the adapted biological
organization of the organism? Undoubtedly thereyst it is by no means a
“straightforward” one. Nor is it one that even fffeenomenon of “natural selection” can
account for without reference to the kind of biotadly instantiated semiotic relations taking
the form of the diagram above.

Rather, a consideration of this type of evolvedaoigation (of which the Dead Horse
Arum in my pre-programme talk was yet another eXajnghows us that rather than
assuming that only self-conscious interpreters- (iaguistically minded knowers) can join
appropriate action to the ever-shifting circumseanef the world, we must admit that such
activity has been happening in living systems Ibatpre anything that we would recognize
as such an “interpreter” evolved. What theas been all along, apparently, are chains of
substitution relations — Peirce’s “sign processesiaking possible the ability of organisms
to adapt their internal biological relations sa@sffectively negotiate a world of entities
other than and external to the system of the osgaitiself.

The resulting empirical work thus called for isttbétrying to establish how these
chains of physico-chemical processes reliably managmap onto” relations in the outside
world. Between the reality of the individual ungefa hormone release and the very different
reality of the approximate cyclicity resulting iprgig growth, many intermediate relations
must mediate in order for the relations of the exeworld to be reliably “re-presented” in
the internal biological organization of the orgamjsnd for that organization to be “adapted”
to the reality of an external world that it willver directly interact with. Only in this very
very primitive way, | think, can we build up to tidea of the whole organism that, when



smelling urine, “knows” (or at least acts uporgsta “sign” to mate, or to flee, or that a
conspecific has just passed by, or whatever the ey (reliably but fallibly) be.

Such “knowing” cannot come — at any point in thegaiss — from some ghostly
homunculus, but only from the actual biologicaknatctions within a system that have been
calibrated to the reality of an external world. §balibration — in all its fine-grained detail —
is composed of a network of agent-object-acticadsithat not only has recursive causal
efficacy within the system (the product of eachdrestablishing the substrate upon which the
next triad can be established, and the emergetarpatof the aggregate exerting systemic
downward pressure on the whole), but and mostaligi, maintains an ever-complexifying
but reality-groundedontinuity of representation throughout.

e The antigen is a sign which stands for something other
than just itself, e.g, a virus-infected cell.

- BCR acts as an “interpreting system” in the cell membrane...
In what sense?

- It triggers a process by means of which an interpretant
is produced inside the B-cell.

- The intepretant is the phosphorylated state of BCR,
which becomes itself a sign standing for the virus-
infected cell.

e A new triad, due to the
double role of the
phosphorylated state of
BCR (interpretant of a
first triad, and sign for a
second).

FIGURE 2:
An application of the relations depicted in Figteas the manifest recursively in the
biological phenomenon of “signal transduction.” §iam courtesy of Charbel El-Hani and
Joao Quierez..

Again, a diagram of this process may prove eagiasthderstand, so here | have, with
kind permission, reprinted a diagram from the wairkCharbel ElI-Hani and Joao Quierez
(Figure 2) illustrating how iits the “information” about therior relation instantiated at each
node in the semiotic process that eattérpretant in the cascade literally bgeneratively
“re-presents” — and in so doing, guarantees stalbt reliable correspondence with the the
relations of the outside world in the way that thesdations are then relevant to the current
internal relations of the organism, as immanemtstantiated in the represented triad.

Here, as in our original diagram, we should no# the technical term “interpretant”
(2) is a system state (a “determination” in Pesderms) that is not a direct consequence of
either X or Y alone or in mere combination, but din&t is mediated by the organisms’
internal dynamics when given X (as tokens of X havelved to function in the system in
relation to tokens of Y); the “interpretant” ingrsense is nothing other than the way in
which those particular system-internal dynamicsreesje themselves in reaction to X



(which itself is evolutionarily coupled into a dyna& with Y that serves as an interface
between the internal and external worlds).

In fact, we can say that X “signifies” Y to the t&m only because and in the sense
that Z rearranges itself in this particular fashiemeaction to X (and thus to the XY relation),
bring a newly informative and new potentially cdusdationship of “XYZ in the world” into
existence. And again: this same relation will hadthe level of the cell, the tissue, the
organism or the society of organism. For this, themwhere “signification” in an organism
begins: not in thought or consciousness, but iniastance of a system-internally mediated
action upon some non intrinsically meaningful “gjiin.e., one that does not itself
“represent” anything, i.e. - one that, ontologigapeaking is “X and only X” and not: “X,
which when present, is a reliable sign of Y”), whieis used within some end-directed
system to functio@s not just X, but “X as a sign of Y”). Such relat®oonstitute the
naturalistic but ontologically unique category stibjective experience” in organisms
(whether or not such experience is apprehendedtatigrby the agent in which it is realized)
— it both constrains and affords the agent its eanfgpossibly efficacious actions, and the
effects of those actions upon the world and upberbrganisms constitutes one of the great
underheralded organizing principles in nature: bifeearth is the way it is today largely as
the result of innumerable acts of subjectively gied action and its irreversibly
consequential effects.

Thus, like so many other phenomena in the bioldgucald, then, the Peircean
“interpretant” is both real and causal, but it @ a self-subsisting entity or thing — it is, rathe
a crucial node of realization in an interdepengmatess. That process is calkethioss, and
when X is brought into a relation with Y this walge product of that joining is the Peircean
interpretant — a last context-formed and next cdrteeating response that can then be
embedded into upwardly ascending and downwardlgaathains that we call, colloquially
and with good reason, “knowing about” and “actipgn’ the world, respectively.
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