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Preface

A Stroll Through the Worlds of Science and Signs

Having spent the last ten years in regular correspondence with the world’s small
but steadily growing population of “biosemioticians,” I feel warranted in saying
of this diverse group of molecular biologists, neuroscientists, zoologists, anthro-
pologists, psychologists and philosophers: that while each one more or less found
their way into this common project alone — proceeding from vastly different start-
ing points and through drastically varying routes — it might yet not be too broad a
claim to say that a growing discontent with what was being offered as (or in lieu of )
“explanation” regarding the nature of empirically observed, real-world sign pro-
cesses in their respective fields of origin appears to be the single most common
impetus setting the majority of these researchers on their respective paths to what
has now converged to become the growing interdisciplinary project of biosemiotics.
Accordingly, on the website of the International Society for Biosemiotic Studies that
I maintain at www.biosemiotics.org, I define the interdisciplinary research agenda
of biosemiotics as follows:

“Biosemiotics is the study of the myriad forms of communication and signifi-
cation observable both within and between living systems. It is thus the study of
representation, meaning, sense, and the biological significance of sign processes —
from intercellular signaling processes to animal display behavior to human semi-
otic artifacts such as language and abstract symbolic thought. Such sign processes
appear ubiquitously in the literature on biological systems. Up until very recently,
however, it had been implicitly assumed that the use of terms such as message, sig-
nal, code, and sign with respect to non-linguistic biological processes was ultimately
metaphoric, and that such terms could someday effectively be reduced to the mere
chemical and physical interactions underlying such processes. As the prospects for
such a reduction become increasingly untenable, even in theory, the interdisciplinary
research project of biosemiotics is attempting to re-open the dialogue across the life
sciences — as well as between the life sciences and the humanities — regarding what,
precisely, such ineliminable terms as representation, sign of, and meaning might
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refer to in the context of living, interactive, complex adaptive systems” (Favareau
2005: 0.1).1:2

Indeed, my own entry into this field came as the result of my growing discon-
tent with the inability of cognitive neuroscience to confront issues of experiential
“meaning” at the same level that it was so successful in, and manifestly commit-
ted to, studying the mechanics of those very same electro-chemical transmission
events by which such meanings were being asserted (but not explained) to be pro-
duced. Indeed, the 1990s were declared to be “The Decade of the Brain” in the
United States — and reservations about the seriousness of such self-aggrandizing
hyperbole aside, however, this period did indeed see a great explosion of ideas and
energy emanating out of such newly minted hybrid research projects as neurophi-
losophy, evolutionary psychology, dynamic systems theory, cognitive neuroscience,
and Artificial Intelligence/Artificial Life.

What intrigued me about this research then (and now) was the fact that at the heart
of these disparate research projects lay the primordial scientific question: “What
is the relation between mental experience, biological organization, and the law-
like processes of inanimate matter?”. However, and for reasons that should become
clear as this history progresses, that ancient and comprehensively articulated ques-
tion progressively became re-formulated — and ultimately replaced — by the much
narrower and more presumption-driven question: “How does the human brain pro-
duce the mind?”. And this is a very different question — making some very different
assumptions — from the prior formulation, as we soon shall see.

However, even in response to this perhaps less optimally formulated latter
question, many interesting analyses were made, hypotheses proposed and theories
advanced — though none proved fully satisfactory, even on the theoretical level, and
as the inquiry began taking on its institutionally funded form, fewer and fewer of the
major participants in the debate took the opportunity to reflect publicly on whether
the question of “How do brains produce minds?” was not itself framed in such a
way that there could never be provided a satisfactory answer.

For with the object of study itself being conceptualized either in a modified
Cartesian sense (i.e., “mind” as an immaterial system property either emergently
produced by, or actually reducible to, the activity of an material brain), or as an
“inherently unknowable” phenomenon (McGinn 1999), or as outright category mis-
take of “folk psychology” (Churchland 1984), it’s hard to see how any progress
could be made on this issue, given the artificially barren parameters within which
the search was set.

Towards the end of the century, the application of dynamic systems theory to
neuroscience was promising to open up a third alternative to the “dualist-and-
immaterialist versus reductionist-and-determinist” impasse, and several visionary
brain researchers (e.g. Edelman 1992, Damasio 1994, Freeman 2000, Llinas 2001,

! The abbreviation “0.1.” stands for “online” throughout this volume.

2 The reference list for this section appears in the back of the volume, to maintain consistency with
the rest of the editorial material that introduces each reading.
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Fuster 2003) were suggesting interesting syntheses that, although not phrased as
such by their proponents, attempted to preserve the interdependent reality of both
sign relations and material relations in their explications of the phenomenon of
“mind.”

However, the majority of these searches still proceeded from the yet too partial
understanding that somehow “the human mind produces sign relations” — and it was
not until neuroscientist and bio-anthropologist Terrence Deacon (1997) suggested a
new way of looking at the problem of language origins through the lens of Charles S.
Peirce’s architectonic of “sign relations” per se that it became clear at least to some
people, myself included, that a potentially more viable approach to the conventional
mind-brain question might be to not begin that study by using the uniquely human
manifestation of mental experience as the archetypal example of the system needing
explanation, as if it — alone among the products of the natural world — somehow
arose ex nihilo and persists today sui generis — but to inquire first, instead, into the far
more fundamental relationship of all purposive organisms to subjective experience
(a term which itself, it turns out, denotes a far broader set of natural relations and
phenomena than are indicated when one begins a priori with the stipulation that
“subjective experience” is something that arises wholly out of, and remains forever
locked away within, brains).

Coming upon Deacon’s provocative synthesis of Peirce re-set the fundamental
terms of inquiry for me, and soon led me to discover the work of Danish biosemi-
otician Jesper Hoffmeyer — and it is from this point that I date my own decision
to become part of the yet nascent interdiscipline of biosemiotics. To this day, I can
still recall the precise moment of my casting of this die. I had only gotten as far as
page 40 in Hoffmeyer’s (1996) Signs of Meaning in the Universe when I came upon
a passage wherein he compares the concept of self-reference in a system with the
perpetual creation of “a map which is so detailed that the cartographer and the map
that he is making are swept up into it.” This elegant little description so perfectly
captured the paradox that most contemporary neuroscientific theory both entailed
and yet was simultaneously denying and/or attempting to run away from, that at
the end of my reading of that passage — one of many such delightful asides orna-
menting the profound and seriously consequential ideas argued for in this book, I
e-mailed Jesper Hoffmeyer in Copenhagen, and found myself in Denmark a few
weeks later debating the relations between intersubjectivity and mirror neurons at
the First Annual International Gatherings in Biosemiotics conference.

Researchers from eighteen different countries were present at that inaugural
Gatherings conference, with backgrounds ranging from physics and molecular
biology to animal ethology, robotics, evolutionary psychology and philosophy of
semiotics and of mind. Since entering the interdisciplinary project that this group
was in the process of creating, I have learned much about the understandings
attained by the various disciplines from which each of my colleagues has been
informed — as well as about the longer tradition of “theoretical biology” that remains
relatively, and detrimentally, untaught as part of a scientific education in the United
States.
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The book that you now hold in your hands has been prepared precisely as a
resource for this addressing this lacuna. Like any other such anthology, it does
not pretend to completeness — absent from representation here, for example, are
whole canons of seminally influential work in physical science (e.g., Schrodinger,
Heisenberg, Einstein, Eigen), in theoretical biology (e.g., Waddington, Rosen,
Kaufmann, Elsasser) and in semiotics (e.g., Deely, Danesi, Merrell, Petrilli) with-
out which the contemporary interdiscipline of biosemiotics would be unthinkable.
Instead, selection for inclusion in the volume was limited to those interdisciplinary
thinkers who self-identify as “biosemioticians,” as well as those “biosemiotic pre-
cursors” who have been retrospectively adopted by the community as such (i.e.,
Peirce, Uexkiill and Bateson).

Even within these restricted selection parameters, however, limitations of space
have precluded the inclusion of a number of important works by such “second-
generation” younger biosemioticians such as Argyris Arnellos, Luis Bruni, Yagmur
Denhizen and Yair Neuman, as well as by the more “humanities-based” biosemioti-
cians as Paul Cobley, Marcel Danesi, John Deely, Frederik Stjernfelt and Wendy
Wheeler (to name just a very small sample). Thus, mere non-inclusion in this
introductory volume does not imply non-centrality to the contemporary project of
biosemiotics. Indeed, in many cases, the level of biosemiotic discourse in these
works was found to be too advanced for inclusion in this volume, whose aim is
to provide an introductory overview only. Having once finished the volume, readers
are strongly encouraged to deepen and to continue their study of biosemiotics by
consulting the texts cited at the end of the individual articles, as well as those listed
in the Bibliography and Further Reading lists appearing at the end of the volume.

Finally, two last points about the current volume should be made: one about the
organization of the book, and one about the intentions behind it.

Essential Readings in Biosemiotics has been organized as both a teaching tool
and as an adventure in thinking. As both a professional teacher and as a lifelong
autodidact myself, I have endeavored to design the book such that it can be read
from start to finish in the order that the chapters appear for those who will use it for
self-teaching and enrichment. Alternatively, its chapters can be assigned piecemeal
and selectively for classroom teaching, provided that the instructor already has a
sure grasp of the interdiscipline as a whole. For either application, however, it is
strongly recommended that both student and non-student readers alike begin their
study of this volume by reading the Introduction chapter in full, before proceeding
to the selection of reprinted texts. Doing so will provide the necessary grounding
in both the history of biosemiotics as well as in its theory, allowing for a richer
understanding of the subsequent texts.

Of the content of those texts themselves, I will say very little here, having
provided in the following volume what I hope to be “comprehensive enough” intro-
ductory material to each of them so as to orient the reader to each author’s particular
life’s work and its goals. But I must stress to the reader at the outset — as well as
throughout, and also at the conclusion! — that the biosemiotic project is nothing
yet resembling a mature, by which is meant a coherent, “science” — and that this
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volume is not thus a compendium of formulae for “the correct way” of undertak-
ing biosemiotic inquiry. For Biosemiotics is as yet only a proto-science — as will
become obvious once one considers the very many different, and sometimes even
contradictory, approaches to the study of sign relations in biology that are proposed
by the various authors herein.

“I should not like to spare [my reader] the trouble of thinking,” wrote Ludwig
Wittgenstein, famously, in the preface to his Philosophical Investigations, “but to
stimulate [the reader] to thinking new thoughts of his own” (1953 [2001]: x°).
Similarly, to borrow an observation about the sign logic of Charles S. Peirce from
scholar Thomas Lloyd Short, the biosemiotic proposals that you will find in this
book are intended, like all such proposals in natural science, as hypotheses — “ideas
not intended as ‘final’ but [as working hypotheses] to be applied and developed,
perhaps by others. [In other words,] the arguments for these ideas appear not just
wholly on the page, but consist instead in what can be done with them — just as
pragmatism implies” (2007: xii).

“Nothing is yet settled in biosemiotics, everything is on the move,” writes
biosemiotician Marcello Barbieri, reflecting the consensus of the most recent
international biosemiotics conference, “for the scientific exploration of the newly-
discovered continent of meaning has just begun” (2007: 112). So, too, is the reader
of this volume encouraged to look upon its contents not as a series of dogmatic
pronouncements to be accepted or rejected, but as suggestions made in good faith
and in full awareness of the enormity of the undertaking, regarding how one might
profitably go about starting to develop a scientifically accountable framework for
the explanation and investigation of the ubiquitous presence of sign relations in the
organization and interaction of biological systems.

Read in this way, one can understand biosemiotics for what it really is, and
can benefit from this volume in the way that it is intended. For the answers to the
questions that biosemiotics asks are not contained within this volume — only some
suggestions for building the frameworks that might answer those questions are con-
tained herein. Accordingly, the most important selection lacking inclusion in this
book is the one that the reader should afterwards feel compelled to write.

“I can see where this group of disparate thinkers have identified and clarified
what the problems are in trying to address the issues of ‘meaning’ in biology —
and they have even convinced me of the ultimate necessity of this task™ writes
an anonymous reviewer of the current book, “But from what I have read here, it
seems like none of them have yet been able to advance a rigorous and detailed
enough methodology, framework or platform so as to enable real collaborative sci-
entific effort to begin. Thus, as brilliant as certain ideas or even thinkers may be in
isolation — when taken together, ‘biosemiotics’ as a concrete undertaking seems to
have not yet found its footing, and at times gives the impression that it is still flailing
around for a foothold.”

Having spent the last ten years of my life with this group, and as part of this
project, I am actually tempted to agree somewhat with this assessment. But not with-
out this caveat: If one truly recognizes the need for something like a bio-semiotics,



X Preface

then one owes it to science to put one’s own best thought and effort to the task.
And therefore I ask the reader once again not to approach this volume passively,
but to actively develop what one finds worthwhile in a given analysis in one’s own
scientific work and understanding and to improve upon the inevitable shortcomings
that one will by necessity find in here as well.

History has shown that at the beginnings of a trans-disciplinary investigation for
which there is as yet no secure, pre-given scientific framework or vocabulary, an
initial bout “flailing for footholds” may be unavoidable. But if that same history is
a reliable indicator of what is to come, then eventually one of those very flailings
will land on solid ground one day — and at that point, the flailing will have become
irrelevant: instead, the willingness to have begun the project at all will be shown to
have been all along what counted.

Twenty-four attempts at starting this project are included in this volume.

May your reading of it result in a twenty-fifth.

Donald Favareau
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Chapter 1
Introduction: An Evolutionary History
of Biosemiotics

Donald Favareau

Abstract! The present chapter is intended to provide an introductory overview
to the history of biosemiotics, contextualizing that history within and against the
larger currents of philosophical and scientific thinking from which it has emerged.
Accordingly, to explain the origins of this most 21st century endeavour requires
effectively tracing — at least to the level of a thumbnail sketch — how the “sign” con-
cept appeared, was lost, and now must be painstakingly rediscovered and refined in
science. In the course of recounting this history, this chapter also introduces much
of the conceptual theory underlying the project of biosemiotics, and is therefore
intended to serve also as a kind of primer to the readings that appear in the rest
of the volume. With this purpose in mind, the chapter consists of the successive
examination of: (1) the history of the sign concept in pre-modernist science, (2) the
history of the sign concept in modernist science, and (3) the biosemiotic attempt
to develop a more useful sign concept for contemporary science. The newcomer
to biosemiotics is encouraged to read through this chapter (though lengthy and of
necessity still incomplete) before proceeding to the rest of the volume. For only by
doing so will the disparate selections appearing herein reveal their common unity of
purpose, and only within this larger historical context can the contemporary attempt
to develop a naturalistic understanding of sign relations be properly evaluated and
understood.

' Pages 1-20 of this chapter originally appeared as The Biosemiotic Turn, Part I in the journal
Biosemiotics (Favareau 2008). The remaining pages appeared as The Evolutionary History of
Biosemiotics in the volume Introduction to Biosemiotics: The New Biological Synthesis (Favareau
2007, in Barbieri, ed.). In keeping with the anthology nature of this volume, I have refrained from
substantially changing the original text, though some citations have been updated to reflect the
more recent work done by the scholars discussed herein. Accordingly, the bibliographic informa-
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2 Donald Favareau
Introduction

When considered together, the following two commonplace observations present an
intransigent paradox for contemporary science:

(1) Biological being is a form of physical organization that has evolved in nature.
(2) A sign is something that stands for something other than itself.

In the physical world of nature, science tells us, things are just what they are:
atoms do not “stand for” other atoms, and the revolution of the earth around the
sun does not mark a new day or night for either of them. With the advent of bio-
logical forms of physical organization, however, all of this changes: atoms in their
physical configuration as ‘odorant’ molecules do “stand for” the presence of nearby
food or potential danger, and the last thing that the reader of these words is cur-
rently considering them as, is precisely what they really are in themselves: utterly
inert and intrinsically meaningless black ink forms present upon a field of otherwise
undifferentiated white.

The sign relation of “standing for” is ubiquitous in the biological world, but
the resistance to studying sign processes in nature as genuine sign processes — as
opposed to just studying the interactions of their material substrates — has a long and
principled history in science. It is precisely this history that we need to understand
first, if we are ever to understand how something as oddly named as “biosemiotics”
has emerged as neither not an anti-science nor a pseudo-science, but as a genuine
proto-science aimed at scientifically distinguishing and explaining the use of sign
processes and sign relations both between and within organisms.

“Subjective experience” — which is also an undeniably ubiquitous characteris-
tic of all living systems, provided that one does not conceptually reduce the rich
multiplicity of organismic experience with the evolutionarily anomalous and biolog-
ically minority instance of self-conscious, language-employing human ‘subjective
experience’ — is made possible only by the existence of genuine biological (i.e., non-
human made) sign relations, yet has been shunned in natural science as a subject of
inquiry in its own right.

Indeed, today it is more the norm than the exception for university life science
majors to be instructed right at the outset of their studies that “science only studies
observable phenomena. It functions in the realm of matter and energy [and there-
fore] it is a serious mistake to think that the methods of science can be applied
in areas of investigation involving other aspects of human experience, e.g., matters
of the mind” (Miller and Harley’s Zoology, 1994: 11). Similarly, Nobel Prize win-
ner Eric Kandel writes at the conclusion of his authoritative Principals of Neural
Science: “most neuroscientists and philosophers now take for granted that all bio-
logical phenomena, including consciousness, are properties of matter ... and some
philosophers and many neuroscientists believe that consciousness is an illusion”
(2000: 1318, italics mine).

And so the question accordingly arises: How did modern science — the commu-
nal knowledge-generating system par excellence — arrive at this sterile impasse —
one where the investigation of individual knowledge-generating systems as
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knowledge-generating systems per se has come to be seen, at best, as a vexingly
paradoxical riddle and, at worst, as falling entirely outside the scope of legitimate
scientific inquiry?

The first half of this history of biosemiotics attempts to partially illuminate the
historical processes by which this particular explanatory Gordion knot was tied.

One might reasonably suppose that an examination into the uniquely influential
works of René Descartes (1596—-1650) would be a logical place to start this dis-
cussion, as Descartes’ work is often seen as emblematic of the bifurcation between
modernity and pre-modernity in both the sciences and in philosophy, and of demar-
cating the bifurcation between the “mental” and the “material” realms that we
continue to continue his struggle to reconcile, in better and worse ways, today.
And, indeed, it will be necessary to discuss Descartes’ role in shaping the trajec-
tory of modern science if the history of biosemiotics is to make sense within its
larger narrative.

Yet Descartes, too, appears within this role informed by a set of prior understand-
ings and explanatory narratives that are themselves contingent products of history.
So if we are to understand the relationship of biosemiotics with regard to the mod-
ern science from which it proceeds, and which it to some extent challenges, we must
also understand the relation of modern science to the practices and understandings
about the natural world from which it proceeded and, for the most part, not merely
challenged but actively proposed to supplant.

Thus, the first difference between the two projects of “biosemiotics vis-a-vis
modern science” and of “modern science vis-a-vis everything that preceded it” can
be clearly stated. For as we shall see shortly, the goal of biosemiotics is to extend and
to broaden modern science, while adhering strictly to its foundational epistemolog-
ical and methodological commitments. It does not seek in any genuine sense of the
term to “oppose” much less “supplant” the scientific enterprise, but to continue and
to develop it, re-tooled for the very challenges that the enterprise itself entails, if not
demands.

Understanding how and why this is so requires that situate the biosemiotics
project within the history of scientific thinking as a whole, and not just within the
history and thinking of modern science as delimited and defined by Descartes and
his successors.

Thus what better place to begin a history of biosemiotics than with Aristotle,
the West’s first genuine biologist? For only by tracing the winding evolutionary
path that begins in the ancients’ observational thinking about life processes, and
continues through the heavily mediated symbolic thinking of the medievals about
sign processes, may we at last begin to get a clearer view of the Gordian conceptual
entanglements between signs and nature that Descartes sought to resolve, not with
a yet more entangled synthesis, but with an Alexandrian cleaving that would leave
these two halves disconnected and the thread that brings forth their unity forever cut.

And since it is the job of biosemiotics to attempt weaving this thread together
again, we must first discover just how and why it got tangled up in the way that
it did in the first place. We begin our history proper, then, before it ever occurred
to anyone to tie such an explanatory knot out of the naturally occurring continuum
bearing humans, culture, animals and nature.
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Phase One: Semiotics Without Science

There is no philosophical high-road in science, with epistemological signposts. No, we are
in a jungle and find our way by trial and error, building our roads behind us as we proceed.
Thus, we do not find sign-posts at cross-roads, but our own scouts erect them, to help the
rest. — Max Born (1882-1970), Nobel Prize in Physics 1954 (Born 1943: 44)

Tracing back such sign-posts as the records that we have access to will allow us,
the dawn of what we now call scientific knowledge and investigation (as opposed to
the practices and dogma of received and “revealed” wisdom as the foundations for
human action and belief) in the West is generally said to start with the efforts of the
retroactively designated natural philosophers of sixth and fifth century BCE Greece.
There, if the signs extant are telling us the truth, the investigations undertaken into
the observable patterns of natural phenomena and the resulting explanations offered
by the pre-Socratics marked a profound cultural and epistemological shift away
from mankind’s earlier ways of explaining the phenomena of the natural world as
manifestations of the wills and whims of a dizzying assortment of intrinsic and
extrinsic gods.?

And, indeed, this is how the narrative of the birth of science in the West is gen-
erally presented: This new form of communal, non-supernatural investigation that
does not require god-cause as part of its explanations about the natural world is at the
root of what we today call science. Historically familiar as that account may be, what
is less often appreciated is the fact that this profound cultural and epistemological
break between god-causal and non-god-causal explanation simultaneously birthed
an even more irresolvable epistemological bifurcation — one that would plague the
entire subsequent history of science for the next twenty-three centuries, as we shall
see. For in the most general terms, writes historian of philosophy John Deely:

the individuals credited with the introduction of philosophical thought into human civiliza-
tions were men who speculated on what constitutes the objects of human experience in so
far as those objects have or involve an existence or being independent of what [any given
agent, be it gods or human beings] may think, feel or do. The philosophers, in other words,
are those individuals who are credited with introducing into human thought the idea of
reality, or something which ‘is what it is” on its own grounds, regardless of what further
relations it may have ‘to us’ or how it may appear in experience (Deely 2001: 3).

“Soon enough this thinking became reflexive,” Deely continues, “and raised the
question of how [and later, if] such knowledge could be possible in the first place”
(ibid). This latter observation, while hugely consequential for the history of sci-
ence and sign theory that it is our goal to convey here, nonetheless gets us too
far ahead of our story for the moment. Rather, we need to linger on Deely’s first
observation a little longer in order to fully understand all of what is to come, and to
sufficiently appreciate the impact of this first major “turn” in our history of scientific
understanding. For as biosemioticians will centuries later convincingly argue, this
ability to apprehend and understand the extra-mental existence of a world that does

2 But see Denhizan 2008 for an illuminating reconsideration of the still lingering effects of the
Mesopotamian worldview upon subsequent Western epistemology.
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not reduce to our own sensational experience of it, is one of the distinguishing
characteristics of our species-specific human form of cognition (Hoffmeyer 1996,
Deacon 1997, Emmeche 2002, Favareau 2008, and many more).

Ancient Origins: Assuming a Natural Bridge
Between World and Mind

Obviously, the slow-building origins of such a deeply human cognitive ability as
the one described above must have pre-dated the appearance of the pre-Socratic
philosophers by thousands, if not tens of thousands of years. Certainly, one finds
highly developed evidence of this ability in the myths of ancient Sumer and Egypt,
in the religion of the Caanites, in the burial rituals of Chinese Longshan culture,
and the writing systems of the early Indus Valley dwellers. And by the time of the
Upanishads, the earliest of which is said to date as far back as ninth century BCE,
we find that the assumption of a fundamental dichotomy between reality (Brahman)
and the world of experience (maya) is already being posited as the essential human
condition — anticipating Plato, to say nothing of the modernists, by centuries and
millennia, respectively.

A history of the various responses that have been proposed across cultures to this
characteristically human question regarding the proper relations between “mind-
dependant” and “mind-independent” phenomena would indeed be a fascinating
study — although, of course, it is not one that we will have time for here. Restricting
our analysis to just the Western scientific tradition, however, we can see right from
the start, its recognition of the need to conceptualize a way of bridging the human
apprehension of purely mind-dependent phenomena to the veridical apprehension
of inescapably mind-independent phenomena.

It is for this reason that we find Plato (427-328 BCE) arguing for the necessity
of our gaining unmediated access to direct reality in our between-lives apprehen-
sion of the Ideal Forms (e.g., Timaeus 50a—c, Republic 476b—480a; 596a) and, if
we are diligent, through our concerted efforts at retrieving that same knowledge
through the practices of anamnesis during the course of our own lives (e.g., Meno
85d-86; Phaedo 72e-73a, Republic 534b—c). It is also why we find Aristotle
(384-322 BCE) arguing, conversely, for the necessity of inherently mediating and
multiply generative “middle terms” of explanation (roughly akin to Peirce’s inter-
pretants) that we create, test and then either discard or adopt in our journey from
brute perception to the more fine-grained understanding of reality (e.g., Posterior
Analytics 11 2, 90a7-9). Even more biosemiotically, Aristotle posits that the orga-
nization of all living form is such that nature “prepares the ground” in organisms
for those perceptual capacities that will be necessary to allow them to achieve their
organismic ends, and that “it is for the sake of this that [their] potentialities are
acquired” (Nichomechaen Ethics 1103a32-33; Metaphysics IX 1050a 5-10).

For both Plato and Aristotle, however — and for the majority of their disciples
over the course of the next two millennia — the notion that a reliably traversable
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bridge between mind-dependant experience and mind-independent reality might
be ‘impossible’ for human beings, even in principle, is an unacceptable absurdity
(e.g. Parmenides 135b—c, De Anima iii 3—5).3 Instead, the serious consideration of
this most counter-intuitive idea by a majority of contemporary theorists is a most
characteristically modern notion — and perhaps the one most responsible for bring-
ing the research agenda of biosemiotics into being in the second half of the 20th
century. For it is biosemiotics that will insist that, in the study of biological orga-
nization and agency of every kind, it is precisely the naturalistic establishment of
sign relations that ‘bridges’ subject-dependent experience (such as we find both in
animal sensations as well as in human ‘mindedness’) with the inescapable subject-
independent reality of alterity — an alterity that al/ organisms have to find some way
to successfully perceive and act upon in order to maintain themselves in existence.

Interestingly enough, however, the very naturalness of sign relations seems to
have appeared unproblematic for the ancient Greeks, whose investigations into the
patterns of orderliness discoverable in the natural world were predicated, for the
most part, upon the assumption that human beings were built in such a way as to
be able to derive veridical knowledge about the phenomena present before them
in a world existing independently of their experience. Rather, it would be left to
the Hellenistic and medieval Latin scholars who, in their attempts to synthesize the
insights of Greek antiquity with Biblical revelation so as to develop the doctrines
of the Catholic Church, became increasingly alert to the idea that the mediation
between mind-dependant experience and mind-independent reality was not at all a
straightforward one.* Not at all coincidentally, it is here where we first encounter
serious intellectual engagement with the phenomena of signs qua signs.

3 One can detect some resonance with modernist scepticism in one or two of the minor traditions
of the ancient world, most notably those of the “Middle Academy” thinkers Arcesilaus (c. 315—
241 BCE) and Carneades (c. 213-129 BCE), and especially the later neo-Pyrrhonean scepticism
popularized by Sextus Empiricus (c. 150-225 CE). In the case of the Academicians, however, such
doctrine appear to be motivated more by a desire to weaken the stultifying hold that the un-self-
critical “dogmatism” of the competing Stoic school then held on the popular imagination, then
on the attempt to embark upon anything resembling Descartes’ epistemological program of radi-
cal doubt (Long and Sedley 1987). Similarly, the Pyrronean revival of 2nd and 3rd centuries Rome
appears to have used the inarguable conclusions of sceptical logic purely instrumentally in the quest
to cultivate the spirit of ataraxia, or emotionally detached equanimity, as a “practical philosophy”
and recipe for living — a worldview that Diogenes Laertius suggests that Pyrrho may have origi-
nally re-fashioned out of the belief systems he encountered in his time in India with Alexander’s
army (Burnyet and Frede 1997). Most critically: both schools argued in favor of the foundational
epistemological usefulness of precisely those sense-perceptible “appearances” (Pyrro’s phianom-
ena and Carneades’ pithanon) and pragmatic axioms of everyday “folk psychology” (Arcesilaus’
eulogon) that constitute the “mind-dependant illusions” so bewailed by the — let us call them —
“Dogmatic Sceptics” of modernity.

4 Indeed, the briefest time spent with either the neo-Platonic theology of Augustine (354-430) or
the Aristotelian apologetics of Aquinas (1225-1274) will reveal that ‘naive realism’ is not a charge
that can be levelled against the Latin thinkers (nor their counterparts in the Islamic world, for that
matter).
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Semiotic Analyses of World-Mind Relations in Hellenic Thought

Eco and Marmo (2000: 65) remind us that prior to the Hellenistic period, the word
onpeio (L: semeion) was understood by the Greeks almost exclusively as a medical
term — one roughly akin to the modern concept of symprom, in that referred it only
to the outward manifestations of an internal state of affairs. And it is from this word
semeion, of course, that the word “sign” — “something that suggests the presence or
existence of some other fact, condition, or quality” > — proceeds.

Yet the broader understanding that “signs” are, in their first and most funda-
mental sense, relations holding over objects as apprehended by some perceiver
(“Signum est res praeter speciem quam ingerit sensibus, aliud aliquid ex se faciens
in cogitationem venire”)® was first articulated in the West by Augustine of Hippo
(354-430), who is thereby generally credited with developing the West’s first true
theory of signs qua signs. Augustine’s development of such a theory was purely
an instrumental one, subservient but necessary to his larger epistemological project
of establishing a theory of human knowing that, as he felt all such theories should,
could lead us to discover how it is that the source of all that is, the Divine God, has
constructed we non-divine human beings such that we may partake of justifiably
true knowledge of both his Creation and of Him.”

As aresult, “it was Augustine,” writes Umberto Eco, “who first proposed a gen-
eral ‘science’ or ‘doctrine’ of signs per se — wherein the sign becomes the genus, of
which words [are but a particular] species” (Eco and Marmo 2000: 65). The point is
a critical one for us today, as we attempt to recover from the intractable conceptual
errors introduced by the 20th century “linguistic turn” in failing to make the critical
distinction between signs and symbols, as we shall have much opportunity to dis-
cuss later. What we need to attend to at this point in our narrative, however, is Eco’s
fertile clarification that signs (onpeia) for the Greeks were understood as natural
events acting as symptoms or indices, and [that] they entertain, with that which they
point to, a relation based upon the mechanism of inference [taking the form if —
then]. Words (\é&n) for the Greeks, by contrast, stand in quite a different relation
with what they signify [than this if — then relation]” (ibid).

The questions for Augustine and his commentators would then become: How to
understand both: (1) the if — then relations of the natural world, and how these
relations may be reliably inferred by living beings, as well as: (2) the function of
this as yet still unspecified “different” (or additional) set of epistemological relations
instantiated by human language use?

5 An absolutely ordinary — but quite profound, it turns out — definition from the American Heritage
Dictionary (Houghton Mifflin 2006).

6 “A sign is something which, offering itself to the senses, conveys something other than itself to
the intellect.” De doctrina christiana 11 1, 1963, 33 (trans. Meier-Oeser 2003: 0.1.).

7 De- theologized, this is a large part of the contemporary biosemiotic project as well — which is
why Augustine’s extra-linguistic notion of the sign will remain important to us as we move from
human knowing to animal sensing to cellular self-organization.



8 Donald Favareau

A theologian, Augustine resolves these questions much in the same way that
René Descartes will attempt to resolve a similar issue thirteen centuries later: by
appeal to an innate power bestowed in us by God. For the purpose of scientific
explanation, however, this answer merely pushes the question away. Thus, the search
for a more coherent understanding would become the project of a “forgotten” line
of medieval inquiry that is yet rediscoverable as it culminates in the works of the
scholars of the late medieval Iberian school (the so-called Conimbricenses) — and in
particular, in the Tractatus de Signis of John Poinsot (1589-1644), as philosopher
John Deely has been at the forefront of arguing for quite some time.® In our own
time, the fact that these two tightly interrelated questions remain unresolved, both
conceptually and scientifically, would become the initial impetus and driving force
for the development of the project of biosemiotics (Sebeok 2002).

The development of that project will be discussed in this history in due time.
Yet hints on how to go about approaching such dilemnas are already evident in
Augustine, where we find, for the first time in the West, an extended philosophic dis-
cussion on both the similarities and the differences between “natural signs” (signa
naturalia) and what might be called “cultural signs” — or what Augustine himself
called “given signs” (signa data). Signa naturalia, for Augustine, are those signs
that, “apart from any intention or desire of using them as signs, do yet lead to the
knowledge of something else” (389/1963) — one might think of the relations of phys-
ical contiguity, such as the relation of smoke to fire, or the relation of a fossil to the
animal’s body that left it. “Given signs” (signa data), on the other hand, are “those
[signs] which living beings mutually exchange in order to show, as well as they
can, the feelings of their minds, or their perceptions, or their thoughts™ (ibid) —
such as exemplified, presumably, talk and gestures and the marks on this page and
Augustine’s Confessions.

Subsequent inquirers into the notion of sign relations will come to realize, how-
ever, that Augustine’s distinctions here raise as many questions as they propose
to answer. Among these many questions: For whom do such natural signs “lead
to knowledge of something else” .. .other than those with the “intention or desire
for using them” as such? Similarly: Must the given signs that “living beings mutu-
ally exchange in order to show ... the feelings of their minds” be deliberately and
expressly “exchanged” — or may they be subconsciously performed and registered?
Do animals use signa naturalia or signa data? And in what relation towards each
other do these two categories of “natural” and “given” sign relations ontologically
stand? Perhaps most importantly of all: Is it the “perception” and “awareness” on
the part of some agent that gives a sign its representational efficacy — or does the
agent merely “apprehend” a relation in the world that is already there, regardless of
its apprehension or non-apprehension?

8 See especially Deely’s (1985) translation of Poinsot’s Tractatus de Signis and its accompanying
“critical apparatus” — as well as Deely’s detailed explication of the works of the Coimbra school
in Deely (2001) (esp. pp. 411-484) and of Poinsot’s contribution to a post-modernist theory of
perception and understanding in Deely (2007) (passim).
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Not because he did not recognize these sorts of questions, but because they were
extraneous to his purpose of examining how sacrament and scripture function as the
revealed signs of God, did Augustine more or less leave the discussion of signs gua
signs at this point (Deely 2001: 22). Still, as Meir-Oeser observes, “despite all the
internal ruptures and inconsistencies, Augustine’s doctrine of signs is based on a
definition that, for the first time, intends to embrace both the natural indexical sign
and the conventional linguistic sign as [but two sub-]species of an all-embracing
generic notion of sign, thus marking a turning point in the history of semiotics”
(2003: 0.1.).

Certainly, from a history of biosemiotics standpoint, Augustine’s early formula-
tion of a sign as primarily being constituted by a relation between one aspect of the
natural world and another aspect of that same natural world (a “perceiver”) is so
manifestly commonsensical and unencumbered with specially-created dichotomies,
that had the contingencies of history been otherwise, and had sign study proceeded
from Augustine’s definitions, rather than from a radically disemboweled version of
Aristotle, as we shall soon see it do, we may not have found ourselves here today
still trying to establish as a general understanding the idea that the world of sign
relations per se did not start with the advent of homo sapiens — and that a sign rela-
tion is not something that was created ex nihilo by the minds of human beings — but
rather, that the minds of human beings are themselves the product of a de novo use
of absolutely natural and biological sign relations.

Signs Without Being: The Loss of De Anima to Inform
De Interpretatione

The contingencies that have been actualized by history have not been otherwise,
however — and thus the understandings about sign relations that came to be most
generally accepted by the thinkers of post-antiquity were to have dire consequences
for subsequent centuries’ attempts at incorporating the resulting notion of “sign”
relations into the modern project of science. Anticipating briefly: the model of the
scientific project that we have inherited today descends in a fairly straight line from
the experimentalist instrument of Francis Bacon’s Novum Organon — an historically
situated rejection of what had served as the primary “instrument of logic” and inves-
tigation about the natural world for the medieval scholastics: Aristotle’s six books
on logic known collectively as the Organon.

But in calling for a revolution in the approach of scientific investigation from the
deductive to the inductive, Bacon and his contemporaries yet inherited an impov-
erished notion of “sign relations” that would devolve into a literally irreconcilable
mind-body dualism at the hands of René Descartes a mere twenty-one years later.
This assumption of an essential dualism between material relations and sign rela-
tions continues to inform the practices and premises of modern science up unto the
present day. And because of this, it is incumbent upon us to spend the necessary
amount of time here retracing the historical trajectory that precluded for centuries
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even the possibility of a science devoted to investigating the myriad ways in which
material relations could come to function as sign relations in the lives of living
beings.

Significantly, in the seven centuries that followed Augustine, the churchmen
studying his doctrine of signs did so only in the sacred context in which it was
intended. For examinations into the workings of the world, they turned, of course,
to The Philosopher, Aristotle. But the Aristotle of the early Middle Ages was only
a partial Aristotle at best, consisting only of the six books translated into Latin by
Boethius (480-524) in the sixth century CE. These six books on logic, thought to
have been collected by Andronicus around 40 BC so as to present the reader with
a structured system of logic, would come to be the standard text of non-Biblical
learning in the thousand years between the fall of Rome and the beginnings of the
modern era — so much so that they became collectively known as just the Organon
— the “instrument” of knowledge and well-ordered thought.

Critically, however, these six books were only one small part of Aristotle’s over-
all understanding about the logic of human reasoning and the logic of the natural
world. The rest of Aristotle’s works — and the ones through which one can get an
understanding of how the logic of human relations both comes out of and fits in with
the logic of the natural world (a “biosemiotic” understanding, as it were) — were lost
to the West for over a thousand years. And from these impoverished initial condi-
tions, a magnificent edifice that was yet only half-informed was constructed over
the course of the next ten centuries.

For the centrality of the Aristotelian Organon as the primary “instrument of
logic” throughout the whole of the Middle Ages. Yet without the corresponding
Aristotelian texts on nature and biology (and on the massively interdependent rela-
tions between biological form and function), the focus of the next dozen centuries,
at least as far as the investigation into “sign relations” is concerned, would proceed
from Aristotle’s meditations of the sign exclusively as it is manifested in human
experience. Indeed, De Interpretatione — that book of the Organon that deals most
specifically with semantics, hermeneutics and propositional logic — focuses entirely
on the relations of “words” and “sentences” and begins thus:

Spoken words are the symbols of mental experience and written words are the symbols
of spoken words. Just as all men have not the same writing, so all men have not the same
speech sounds, but the mental experiences, which these directly symbolize, are the same for
all, as also are those things of which our experiences are the images (De Interpretatione:1).

The implications of this latter notion —i.e., that “those things of which our experi-
ences are the images” are tied in some deep way to “what all men have” in their very
constitution as men (or, more properly, as human beings and as animals) — Aristotle
declines to expand upon in De Interpretatione, mentioning suggestively that it “has
been discussed in my treatise about the soul, [and] belongs to an investigation
distinct from that which lies before us here’” (330 BC /1941: 38). Having access
to the thought of Aristotle only through Boethius’s translation of the six books of
the Organon, however, the first six centuries of monastic scholars had no access to
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this referenced “treatise about the soul” and were thus literally prevented from see-
ing how the arguments of De Interpretatione could be understood as but a particular
subset of those in De Anima (and in De Sensu et Sensibilibus).

De Anima, of course, is about life, and the translation of “anima’ as “soul” can
be a misleading one to modern English speakers who are not philosophers. For any-
thing resembling the body-separable, spirit-like “soul” of the Platonic, Christian and
(later) Cartesian traditions is antithetical to what Aristotle is referring to by the term
¥ yn (Latinized as anima) in this work. And, in some ways, the understandings of
our current science are closer to Aristotle’s ideas about anima than has been the case
at any time since his rediscovery in the West in the 11th century. Thus, a modern
gloss on Aristotle’s famous dictum that “the soul is the first actuality of a natural
body that is potentially alive” might today read: “life is the emergent system prop-
erty of the interactions of a self-catalyzing system that can adapt to its environment
to persevere. Similarly, the basics of his hylomorphism may be restated to reflect the
uncontroversial scientific understanding that the biological “form” of such life is the
product of its evolutionary and ontogenetic embedding in the world, and itself con-
sists of those particular sets of systemic relations that serve to organize a material
substrate into a particular kind of organism.

Thus, to the extent that even this (highly oversimplified) gloss is representative
of the interdependent recursivity of Aristotle’s biology, we can see that for Aristotle:
(1) animal form is shaped in regard to organisms’ interaction with the world, and
vice-versa (anticipating Darwin, although, of course Aristotle was assuming the fix-
ity of these systemic organism-world arrangements, and not their evolution); (2)
the organism’s actions upon the world (which subsequently change that world) are
both enabled by and constrained by the organisms’ systemic biological constitution,
including its perceptual capacities (anticipating von Uexkiill); and (3) it follows that
as the result of (1) and (2) there is both a “realism” to sign relations and a deep
necessity for the joining together of the extra-biological relations of external reality
to the embedded biological relations within organisms such that “what occurs in the
case of the perceiving [system] is conceivably analogous to what holds true in that
of the things themselves” (De Sensu vii.). Understood biosemiotically, these are the
“things of which our experience are the images” and that “all men” share as part of
their biology, and that is alluded to in De Interpretatione: not self-subsistent external
objects, but the knowledge-bearing, suprasubjective reality of sign relations.

In perception, as well as in imagination, in other words, “it is not the stone which
is present in the soul but its form” (De Anima viii). Understood within Aristotle’s
overarching conceptual system of hylomorphism, and again translated for mod-
ern ears (especially those conversant with dynamic systems theory), this means
that there exists a semiotic ‘structural coupling’ between the relations constituting
organisms and the relations constituting the external world that ensures a veridical
alignment between the two that holds across the scala naturae. And again, we can
see how the development of evolutionary theory two millennia later (as well as the
study of animal perceptual worlds qua perceptual worlds that we will be discussing
shortly) can further inform this conjunction between bio- and semiotic- reality, mak-
ing the prospects of a either a nominalist or a Cartesian divorce between knowers
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and the world they know the bewitchment of a symbolic overcoding system that
itself no longer recognizes its own grounding in the relations of the material world
(see also: Deacon 1997, Hoffmeyer 1996).

Thus, the breaking apart of the subordinate study of human words and proposi-
tions in De Interpretatione from the superordinate study of animal organization and
interaction in the world that Aristotle develops in De Anima — a more or less acciden-
tal bifurcation owing to the contingencies of history — became the starting point of
a developmental pathway whose alternative trajectory would remain terra incognita
long after the end of the Middle Ages and right up to the last half of the 20th century.
Indeed, the ever-widening bifurcation in the scholastic period between the investi-
gations of bio-logic and the investigation of semeio-logic resulted in the assumption
that it is what the scholastics called the “mental word” (verbum interius) — or what
we might designate more precisely today as “linguistically mediated experience” —
that was to be the natural starting point and, eventually, the exclusive focus of “sign”
study.

Yet this would prove to be a guiding assumption that is at the same too broad
and too narrow; for in understanding the essence of a “sign” per se to be an object
that is mediated through the mental experience of a human being, this assumption
conflates what is merely one example from of the superordinate category of “sign
relations” into the very definition of the entire category itself.

Doing so thus accomplishes a logical conflation and an explanatory reduction at
the same time — a misstep that would have profound consequences for the next dozen
centuries of philosophic inquiry, and by extension, for the subsequent foundation of
modern scientific thought. For it will be precisely the persistent canalization of this
evolutionarily inverted ‘linguistic-mentalist’ conception of what sign relations are
in their essence that will prove a major obstacle in the forestallment of a successful
explication of the biological and semiotic relations making possible animal know-
ing, human language, and the ways in which these sets of relations do and do not
interact and overlap.

Early Medieval Thought: The Conflation of Signs
with Mental Tokens

Of the two major “turns” in the history of Western thinking that would lead to the
loss of the non-linguistic “sign” concept as a centrally mediating factor between
observer-dependant and observer-independent reality, the first one was gradual and
the second one more abrupt. The gradual turn was one bequeathed to us by the
medieval scholars over the course of the thirteen centuries when they were most
responsible for the shaping of Western thought. Unlike the latter “turn” taken at
the outset of modernity by such self-conscious modernists as Francis Bacon and
René Descartes, the medievals’ gradualist and organic turn was not a self-conceived
rejection of the modes of thinking that came before it; rather, it was intended to
be a progressively developing improvement and refinement of all that had been
discovered thus far.
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For the virtually unparalleled sophistication and subtlety of scholastic thought
was the result of a tradition of rigorous analytical commentary upon currently exist-
ing analysis, with, ideally, each succeeding iteration adding additional explanatory
clarity, refinement, and depth. Such dialogical, community-based inquiry would
give rise in time to the medieval invention of the university — without which, as
Deely (2001: 83-184) reminds us, the later development (as well as the contin-
ued existence of) today’s scientific “community of inquirers” would be unthinkable.
Within such focused communal practice, writes Meier-Oeser,

great effort [was put] into the conceptual analysis of the basic terms and notions. Thus,
wherever terms like ‘sign’ (signum) or ‘representation’ (repraesentatio) appeared in the
texts commented on, scholastic authors felt obliged either to give an explicit account of
these concepts or at least to be able to refer to a place where this has been done. In view
of this, the fact that Aristotle in his On Interpretation had incidentally called the word a
‘sign’ (semeion, symbol) of the mental concept or that Augustine had termed the sacrament
a ‘sacred sign’ (signum sacrum) became most important for the later development of semi-
otics. For in both cases, the outcome was a large number of detailed explorations of the
nature and divisions of sign (Meier-Oeser 2003: o.1.).

Indeed, there is simply no space here to do even perfunctory justice to the rich
history of the medievals’ inquiry into the nature and taxonomy of sign relations. It
is a history well worth becoming acquainted with for anyone wishing to do 21st
century biology, however, and particularly so in the field of Cognitive Science —
given that the late scholastic treatises suggesting the principles required to establish
a naturalistic path of mediation between brute sensation, categorical perception, and
symbolic abstraction far exceed in analytic depth and detail any such analysis that
has yet been offered in our own time.”

Nor should this rich fecundity be surprising, for the scholastics were following
the principles of what we would today call “dynamic systems processing”, and their
central practice of analytical commentary was devised to “build into the process”
of knowledge-generation the opportunities for systemic self-correction, recursive
iteration, and continual, adaptive growth. Thus, far from being the trivial pursuit
and pointlessly hypothetical discourse that the modernists would later self-servingly
characterize it as, the scholastic project of knowledge yielded scientific riches that,
once lost, would have to be “discovered” again in modernity (as we shall see later
in this instalment) — as well as riches that have yet to be put to scientific use.

However, the communal scholastic project was a communal human project, after
all — and we now know from the study of such dynamic systems in practice, that
“initial conditions” can have a disproportionate effect on the eventual outcome states
of such a system, and that the continued iteration of certain values at the expense
of others can put such systems on a runaway trajectory of fatally self-perpetuating

9 Readers interested in pursuing this latter project should find in Tweedale (1990), Magee (1989),
Broadie (1989) and especially Deely (2007) inspiration on where to begin. Those wishing more
general overviews with which to begin their own investigation into medieval semiotics are strongly
urged to consult Eco and Marmo (2000), Kretzmann (1982, 1988), Gill (1999), and Jackson (1969),
as well as the relevant chapters in Escbach as Trabant (1983) and Deely (2001).
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“locked-in” effects (Kauffman 1995). Something like this can be seen to have hap-
pened to the development of the sign concept during the Middle Ages, when, having
only Boethuis’ (480-525) translations of and commentaries upon Aristotle’s linguis-
tic and logical treatises, the medieval scholars inherited, from Boethius’ Aristotelian
commentaries, the notion of the “ordo orandi” (or “order of speaking”). Therein,
the hierarchy of knowledge is: the things of the external world (res) are signified
by mental concepts (intellectus) which are then signified by spoken words (voce)
and these are, in turn, signified by written characters (scripta) (Magee 1989: 64—
92). And supporting this system is the principle that: “at the fundament of written
and spoken discourse there is a mental speech (oratio mentis) in which thinking is
performed” (Meier-Oeser 2003: o.1.).

As oversimplified (and dangerously misleading) as it is, this explanatory schema
as Boethius presents it might yet have enabled the de