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In the celebrated passage in which Saussure referred to une science qui
étudie la vie des signes au sein de la vie sociale, the term science is, as a rule, loosely,
arguably, and, in my view, misleadingly rendered by the English quasi-cognate “science” (for example, by Harris, in Saussure 1983:15). Saussure went
on to say that this science – that is, semiotics (alias semiology) – “does not
yet exist,” nor can one “say for certain that it will exist.” If so, the status of
semiotics as a science (in the strict sense, rather than meaning simply savoir)
would be comparable with that of, say, exobiology, a sanguine term coined
by Joshua Ledeberg at a meeting in Nice in 1957 for the study of extraterrestrial life (Ponnamperuma 1972: viii); but this “science” of exobiology remains, to this day, devoid of a palpable subject matter.
Such is not, however, the case if semiotics is defined – as all of us echo
here, after the variegated usage of the Schoolmen, the Latin expression
doctrina signorum – according to Locke in 1690, Berkeley in 1732, Peirce in
c. 1897, and others, as a “doctrine” (cf., generally, “On the Notion ‘Doctrine
of Signs’” Deely, 1982:127-130). When viewed as a “teaching manœuvre
combined with a learning stratagem” (Sebeok 1986d), semiotics is found to
be at least as richly infused with content as what is today practised under the
label “cognitive sciences,” the domain of which is in fact essentially conterminous in gist and problematic, if not necessarily in methodology, with that
of semiotics.

* This piece was written for Modern Semiotics/Nyere semiotik, ed. Jorgen Dines Johansen and
Svend Erik Larsen, where it appeared in 1991 under the Danish title “Videnskaben om tegn og
videnskaben om liv,” and later in the author’s A Sign is Just A Sign. It was reprinted in AS/SA
with the kind permission of the late Dr. Thomas A. Sebeok.
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In this essay, I juxtapose, as a framing and heuristic device, “sign science” with “life science.” The latter is a general phrase “comprehending all
the Sciences ... that have to do with the structures, performances and interactions of living things.” These are enumerable as the conventional biological sciences but additionally subsume several “interfacial” sciences, such as
biochemistry, biophysics, and bioengineering, the last of which, Medawar
and Medawar (1977: 7), claim, “also establishes a common frontier between
biology and communications theory.”
Ten years ago, I noted a libration in the annals of semiotic inquiry between two seemingly antithetical tendencies: a major tradition, in which
semiosis is taken to be a steadfast, indeed bedrock, hallmark of life; and a
minor, predominantly glottocentric trend, in which semiosis is tied to human existence alone. As a matter of personal conviction, I then declared
myself in the former camp, stating that “the scope of semiotics encompasses
the whole of the oikoumene, the entirety of our planetary biosphere,” adding that semiosis “must be recognized as a pervasive fact of nature as well as
of culture” (Sebeok 1977:180-183). In what follows, I propose to explore
this claim further.
I begin with two interlinked queries: what is semiosis (or, as Peirce
sometimes put it [5-4731], semeiosys); and what is life?
Peirce adapted the designation “semiosis” (in a variant transcription)
from Philodemus’s fragmentary Herculanean papyrus On Signs, where the
Greek equivalent occurs at least thirty times (1978:140, to represent a type of
reasoning or inference from signs. He endowed the term with a definition of
his own as an action, or influence, “which is, or involves, a cooperation of
three subjects, such as sign, its object, and its interpretant, this tri-relative
influence not being in any way resolvable into actions between pairs”
(1935-1966:5.484). The “action of a sign” is the semiotic function that sets
an inferential process in motion.
Morris gave a somewhat different definition of semiosis, as a sign process, “that is, a process in which something is a sign to some organism
(1971:366). His precept gives ample scope for pinpointing the locus where
the process takes place, to wit, in anything alive. It follows that the notion of
semiosis is yoked to the notion of animate existence and, as a corollary, that
there could have been no semiosis before the appearance of life in the universe (or, for all practical purposes, the emergence of terrestrial life).
This leads to the second query, cogently formulated and addressed in
Schroedinger’s path-breaking book (1946), What Is Life? Elsewhere (see
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above, Ch. 10) I had occasion to raise this same question, taking Schroedinger’s discussion as my lodestar, but also taking duly into account Pirie’s strictures (1937), according to which – especially considering borderline phenomena between the inanimate and the animate – such an inquiry may not
even serve a useful purpose. The crux of Schrodinger’s classic formulation
has to do with the Second Law of Thermodynamics, particularly with the
principle of negative entropy, which is often, if hitherto far from satisfactorily, coupled with a notion of information (more accurately, the lack of it)
about the statistical structure of a semiotic system (cf., for example, Brillouin
1950). In any event, Schrodinger’s discussion points to the salience of
semiotics in the understanding of life processes; or, as Wiener put it
(1950:21) – keeping the common opinion in mind that the subject matter of
semiotics is the exchange of messages (that is, time series) – the amount of
information is a measure “of the degree of order which is peculiarly associated with those patterns which are distributed as messages in time.”
There are several additional noteworthy properties of life. One of these
is its hierarchical organization, “a universal characteristic which life shares
with the rest of the cosmos and which defines, in the overall architecture of
the universe, its position on the genealogical tree.” The hierarchy of nature
appears as an ontological interpretation of data from the “real world,” a pattern of relations which obviously extends up through semiotic systems, including particularly the verbal (cf. Jakobson 1963). This problem usually appears in the guise of messages in the superimposed context, where the terminal noun is to be read as the equivalent of Leibnitz’s metaphysical concept of a monad, involving an indefinite series of perceptive acts coordinated by a unique point of view; or of Jakob von Uexküll’s (1982:3)
semiotically more patently pertinent biological concept of Umwelt.
Another conspicuous property emerges from the interplay between the
fundamental invariance in life’s subjacent biochemistry and the prodigal
variability of singular realizations thereof, paralleling the conjugate ideas of
global semiotic universals and local, or so-called cultural, variables.
“Meaning,” the cosmologist Wheeler argues (1986a:vii) – or, better, “significance” (Saussure’s significativité, or pouvoir de signifier, as in Goedel
1957:276; cf. Peirce 1935-1966:8.314) – “is important, is even central”; and
“meaning itself powers creation” (Wheeler 1986b:372; Wheeler 1984 develops this productive idea further). In semiotics, then, a fortiori, significance is
at once the cardinal and the most haunting of concepts, yet the significance
circuit must, in turn, be based on construction by the observer participancy
of some carbon-based life.
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The first traces of life detected so far date from the so-called Archaean
Aeon, which began 3,900 million years ago; the progress of the animation of
inert matter is expertly portrayed by Marguhs and Sagan (1986:47-57). In the
course of evolution, according to the convincing, if speculative, metaphor of
Dawkins 0976, Ch. 2), DNA replicators-a replicator being anything in the
universe of which copies are made, thus any portion of chromosome, as well
as a sign-and-its-interpretant, or, for that matter, a printed page and a facsimile thereof-cocoon themselves in “survival machines.” These comprehend all prokaryotes, that is, cells, such as bacteria, in which the genes are
not packaged into a membrane-bound nucleus; and the four eukaryotic
super-kingdoms, unicellular and multicellular organisms, such as plants, animals and fungi, in which they are. Such molecular replicators behave as nonverbal signs, which constrain and command the behavior of all living organisms, including ourselves (Sebeok 1979b:xiii), who are members of one genus, Homo, only a sole species of which, homo sapiens sapiens survives,
endowed with the unique propensity to call additionally into action, when
needed, an interwoven repertoire of verbal signs. Bodies, Dawkins’s survival
machines, were in due course equipped by evolution with on-board computers called brains, the function of which is to facilitate message exchanges
with comparable equipment in other bodies. (Dawkins also coined the word
“meme” [1976:296] to designate non-genetic replicators, capable of flourishing only in environments provided by communicating brains.) Although this
hypothesis is not yet proven, the brain does appear to be a highly complex
amalgam of microscopic spirochetes, densely packed together in a symbiotic
existence, a colony which itself feeds and thrives on a ceaseless traffic of
sign input and sign output.
The universal RNA/DNA-based genetic code is commonly referred to
as a “language,” as, for instance, by Beadle and Beadle (1967:216): “the deciphering of the DNA code has revealed our possession of a language much
older than hieroglyphics, a language as old as life itself, a language that is the
most living language of all-even if its letters are invisible and its words are
buried deep in the cells of our bodies.” But this figurative equation is unfortunate, for it would be more accurate to call both the molecular code and
the verbal code semiotic systems or, in Jakobson’s parlance [1974:501, “two
informational systems”), explicitly recognizing that they radically differ from
one another on, to use Hjelmslev’s terminology, the expression plane: the
former is an object of study in chemistry, the latter in phonology.
The genetic code is but one of several endosemiotic systems. Bodies are
made up of semiotically intertwined subsystems, such as cellular organelles,
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cells, tissue, organs, organ assemblages. Endosemiotic sign processes, Thure
von Uexküll (1986: 204) amplifies,
use chemical, thermal, mechanical and electrical processes as sign carriers. They
make up an incredible number. If one reflects upon the fact that the human body
consists Of 25 trillion cells, which is more than 2000 times the number of people
living on earth, and that these cells have direct or indirect contact with each other
through sign processes, one gets an impression of the amount. Only a fraction are
known to us. Yet this fraction is hardly comprehensible.... The messages that are
transmitted include information about the meaning of processes in one system of
the body ... for other systems as well as for the integrative regulation systems (especially the brain) and the control systems (such as the immune system).

Semiosis is the fulcrum around which another emerging interfacial discipline-recently dubbed “semio-immunology” or “immunosemiotics” turns.
The central problem immunologists keep struggling with is how the healthy
immune system manages to recognize and respond to an almost infinite
number of alien organisms and yet fails to assail components of self. What
has become reasonably clear is that a single line of defense against potential
pathogens is not enough and that there are dissimilitudes between antigen
recognition by T cells and that by B cells. Jerne has proposed (1985:1058) a
model of particular interest to semioticians, including especially linguists,
with his claim that the immense repertoire of the vertebrate immune system
functions as an open-ended generative grammar, “a vocabulary comprised
not of words but of sentences that is capable of responding to any sentence
expressed by the multitude of antigens which the immune system may encounter.” The human immune system consists of about 1 000 000 000 000
cells, dissipated over the entire body, excepting only the brain, but the former and the nervous system are known to exercise pervasive mutual sway
one over the other by means of two-way electrochemical messages.
The metabolic code constitutes still another fascinating set of endosemiotic properties, because, as Tomkins (1975) showed in his brilliant article
completed just prior to his death, complex regulation is characterized by two
entities not operating in simple mechanisms: these are metabolic symbols
and their domains, where the former “refers to a specific intracellular
effector molecule which accumulates when a cell is exposed to a particular
environment” (ibid.:761). For example, cyclic adenosine monophosphate
(cAMP) acts, in most micro-organisms, as a symbol for carbon-source starvation, or ppGpp acts as a symbol for nitrogen or amino acid deficiency.
Without going into details, the conspicuous point to note here is that, while
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a simple regulatory mode, that is, a direct chemical relationship between regulatory molecules and their effects, is a clear instance of Peirce’s
“secondness, or dependence,” the complex mode is an instance of “thirdness, or mediation” (3-422). This insight was foreshadowed by Peirce himself in his observation that a “rhema is somewhat closely analogous to a
chemical atom” (3-421). Tomkins’s reasoning (1975: 761) is highly semiotized: “Metabolic symbols need bear no structural relationship to the molecules which promote their accumulation,” and, since a particular environmental (or contextual) condition is correlated with a corresponding intracellular symbol, the imputed “relationship between the extra- and intracellular events may be considered as a ‘metabolic code’ in which a specific symbol represents a unique state of environment.”
The endocrine and the nervous systems, as noted above, are intimately
fastened together via signs. As for the neural code itself, semiosis is what
neurobiology is all about. “The modes of communication include membrane conductances, patterns of neural spikes and graded potentials, electric
coupling between cells, electrical and chemical transmission at synapses, secretion, and modification of neural function” (Prosser 1985: 118). The basic
principle for understanding most sign use by neurons comes down to the
selective permeability of their plasma membrane to ions (charged atoms),
which seem to penetrate through specific pores, or channels, in the membrane. Another newly labeled interfacial field of research is “neuro-communications,” which aims to portray in a current jargon the (human) mind, or
“software level,” and brain, or “hardware level,” as a pair of semiotic coupled engines, namely, computational devices for verbal – nonverbal sign
processing.
Beyond endosemiotics, the literature of biosemiotics distinguishes
among phyto-, cyto-, and zoosemiotics, the latter comprising a specially
marked branch, anthroposemiotics, to reflect its predominantly glottocentric
emphasis, amounting at times to an obsession. These distinctions correspond exactly to the standard classification of eukaryotic multicellular organisms into the plant, fungus, and animal super-kingdoms, the last including
the animal loquens. The minor tradition I cited above concentrates on
anthroposemiotics to the exclusion of all the other divisions; it excludes, that
is, almost all of the rest of nature.
The plant-animal-fungus trichotomy (see also other chapters this book)
is based on the manifold but complementary nutritional pattern of each
group, which is to say on the manner in which information, or negentropy,
is maintained by extracting order from the environment. It is therefore at
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bottom a semiotic taxonomy. Plants, deriving their food from inorganic
sources by means of photosynthesis, are producers. Animals, ingesting their
food-performed organic compounds-from other organisms, are transformers. Fungi, breaking their food down externally and then absorbing the resulting small molecules from solution, are decomposers. On this macroscopic
scale, plants and fungi are two polar-opposite life forms: the composers, or
organisms that build up, and the decomposers, or the organisms that break
down. Animals are the mediators between the other two. By reason of their
go-between status, animals have become incomparable virtuosi at semiosis,
and that on several levels: in the interactions among their multitudinous
cells; among members of their own species; and with members of all other
life forms extant within their Umwelten. It is even possible to postulate provisionally a fruitful analogy between the systematists’ P-A-F model and the
classic semioticians’ O-S-I model: according to this, in general, a fungus/interpretant is mediately determined by an animal/sign, which is determined by a plant/object (but plant/fungus are likewise variant life forms, of
course, just as object/interpretant are both sign variants; cf. Peirce to Welby,
in Hardwick 1977:31, 81).
As one would expect, the literature of zoosemiotics (a surprisingly productive term coined in 1963), dealing with both semiosis in the speechless
animals and nonverbal semiosis in Homo, is immense. (Two encyclopedic
overviews are to be found in Sebeok 1968 and Sebeok 1979b.) Many investigators consider separately aspects of intra-specific animal communication
(see, for example, Lewis and Gower 1980; and Bright 1984) and aspects of
interspecific communication, which are further partitioned into communication with members of other animal species and, as a specially elaborate case
thereof, two-way communication between animals and men; the latter further impinges on a host of problems of animal taming, training, and domestication. One particular subtopic which, abetted by much media brouhaha,
continues to excite the public, but also on which work has now reached a
perhaps unsurmountable impasse, has focused on a search for language propensity in three African and one Asian species of apes, and/or also in certain
pelagic mammals (for critical reviews, see Sebeok and Umiker-Sebeok 1980;
Umiker-Sebeok and Sebeok 1981a; and Sebeok 1986b.)
Semiosis in the vegetative world has been accorded much less discussion, but the principles underlying phyto- semiotics are thoughtfully assessed
by Krampen (1981; cf. also the remarks of Thure von Uexküll 1986:
211-212). Krampen (ibid.:203) argues that their code differs from those of
zoosemiotics “in that the absence of effectors and receptors does not allow
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for the constitution of [Jakob von Uexküll’s] functional cycles, of object
signs and sign objects, or of an Umwelt,” yet that the world of plants “is nevertheless structured according to a base semiotics which cuts across all living
beings, plants, animals, and humans alike.” For instance, plants, though
brainless and solipsistic systems they may be, are capable of distinguishing
self/non-self. Plant semiosis incorporates the ancient microcos-mos, a circumstance that accounts for botanical success, and they do have significant
interactions with both animals and fungi.
Semiosis in fungi, or cytosemiosis, is not yet well understood, although
their modes of interaction with other life forms specially algae, green plants,
insects, and warm-blooded animals (to which they are pathogenic)-by such
means as secretion, leakage, and other methods are basically known. One of
the most fascinating forms of semiosis has been described in the cellular
slime mold, where the sign carrier turns out to be the ubiquitous molecule
cAMP, mentioned above.
There exists a massive and very ramified literature, though shockingly
uneven in quality, on the biological bases of human nonverbal semiosis; for
two excellent general accounts, see Guthrie (1976) and Morris (1977). By
contrast, since Lenneberg’s masterful (though sadly neglected) 1967 synthesis, there has been no similarly comprehensive discussion of the biological
foundations of language. For a recent discussion of the main issues relating
to the origin of language, see Sebeok (1986c). That article argues that language emerged as an evolutionary adaptation over two million years ago, in
the guise of a mute semiotic modeling system-briefly, a tool wherewith
hominids analyze their surroundings-and was thus present in Homo habilis
and all successor species. Speech, the paramount linear display of language
in the vocal-auditory mode, appeared as a secondary exaptation probably
less than 100,000 years ago, the minimum time required to adjust a species-specific mechanism for encoding sentences with a matching mechanism
for decoding and interpreting them in another brain. The fine-tuning process continues. The overall scenario sketched out in that article is in good
conformity with Thom’s (1975:309-311) judgment about the double origin
of language, in response to two needs, one personal-“aiming to realize the
per- manence of the ego”-and the other social-“expressing the main regulating mechanisms of the social group.” And it is likewise so with Geschwind’s
equivalent view (1980:313) “that the forerunners of language were functions
whose social advantages [that is, communicative function] were secondary
but conferred an advantage for survival [that is, the modeling function].”
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The Stoics were well aware that “animals ... communicate with each
other by means of signs” (Sebeok 1977: 182). By the thirteenth century,
Thomas Aquinas had concluded that animals make use of signs, both natural and those founded on second nature, or custom. Virtually every major
thinker about semiotic issues since, from Peirce to Morris to Thom, and,
above all, Jakob von Uexkull, have reaffirmed and generalized this fact to
encompass the totality of life. Only a stubborn but declining minority still
believes that the province of semiotics is coextensive with the semantic universe known as human culture; but this is not, of course, to deny Eco’s dictum (1976: 22) that “the whole of culture should be studied as a communicative phenomenon based on signification systems.”

References
Albone, Eric S. 1984 Mammalian Semiochemistry: The Investigation of Chemical Signals between Mam
mals. Chichester: Wiley.
Armstrong, Robert L. 1965. John Locke’s “Doctrine of Signs”: A New Metaphysics. Journal
of the History of Ideas 26:369-382.
Ayer, A. J. 1968. 7he Origins of Pragmatism: Studies in the Philosophy of Charles Sanders Peirce and
W illiam James. London: Macmillan.
Bacon, Francis. 1973. The Advancement of Learning. London: J. M. Dent.
Bar-Hillel, Yehoshua. 1970. Aspects of Language: Essays and Lectures on Philosophy of Language,
Linguistic Philosophy and Methodology of Linguistics, 69-88. Jerusalem: Magnes Press.
Barrow, John D., and Joseph Silk. 1983. The Left Hand of Creation: The Origin and Evolution of
the Expanding Universe. New York: Basic Books.
Barthes, Roland. 1967. Elements of Semiology. New York: Hill & Wang.
Bateson, Gregory. 1968. Redundancy and Coding. In Animal Communication: Techniques of
Study and Results of Research, ed. Thomas A. Sebeok, 614-626. Bloomington: Indiana Uni
versity Press.
Baudrillard, Jean. 1981. For a Critique of the Political Economy of the Sign. St. Louis: Telos Press.
Beniger, James R. 1986. The Control Revolution: Technological and Economic Origins of the Information
Society. Cambridge: Harvard University Press.
Benveniste, Emile. 1971 - Problems in General Linguistics. Coral Gables: University of Miami
Press. Berg, H. C. 1975. Does the Flagellar Rotory Motor Stop? Cell Motility, Cold Spring
Harbor Conf.3:47-56.
Berlinski, David. The Language of Life. In Complexity, Language, and Life: Mathematical Ap
proaches, ed. John L. Casi and Anders KarlqviSt, 231-267. Berlin: Springer Verlag.
Bloomfield, Leonard. 1939. Linguistic Aspects of Science. International Encyclopedia of Unified
Science.1:215-278. Chicago: University of Chicago Press.
Bouissac, Paul. 1985. Circus and Cultures: A Semiotic Approach. Lanham: University Press of America.
Branscombe, Lewis M. 1985. Integrity in Science. American Scientist 73:5.421423.
Vol. 3 (N o 6/7)

93

Thomas A. SEBEOK
Brooks, Daniel R., and E.O. Wiley. 1986. Evolution as Entropy: Toward a Unified Theory of B i o l
ogy. Chicago: University of Chicago Press.
Burks, A. W. 1949. Icon, Index, Symbol. Philosophy and Phenomenological Research 9:673-689.
Burnett, J. H. 1968. Fundamentals of Mycology. London: Edward Arnold.
Buyssens, Eric. 1943. Les langages et le discours. Brussels: Office de Publicité.
Carnap, Rudolf. 1942. Introduction to Semantics. Cambridge: Harvard University Press.
Cartmill, Matt, David Pilbeam, and Glynn Isaac. 1986. One Hundred Years of
Paleoanthropology.American Scientist 74:410-420.
Cassirer, Ernst. 1944. An Essay on Man: An Introduction to a Philosophy of Human Culture. New
Haven: Yale University Press.
Chance, Michael R. A., and Ray R. Larsen, eds. 1976. The Social Structure of Attention. London: Wiley.
Chao, Yuen Ren. 1962. Models in Linguistics and Models in General. In Logic, Methodology
and Philosophy of Science: Proceedings of the 196o International Congress, ed. Ernest Nagel, Patr
ick Suppes, and Alfred Tarski, 558-566. Stanford: Stanford University Press.
Chomsky, Noam. 1980. Rules and Representations. New York: Columbia University Press.
Copeland, H. F. 1956. The Classification of Lower Organisms. Palo Alto: Pacific Books.
Copeland, James E., ed. 1984. New Directions in Linguistics and Semiotics. Houston: Rice Univer
sity Studies.
Culler, Jonathan. 1983. Roland Barthes. New York: Oxford University Press.
Darwin, Charles. 1859. On the Origin of Species by Means of Natural Selection or the Preservation of
Favoured Races in the Struggle for Life. London: John Murray.
Dawkins, Richard. 1976. The Selfish Gene. Oxford: Oxford University Press.
Deely, John N. 1980. The Nonverbal Inlay in Linguistic Communication. In The Signifying
Animal: The Grammar of Language and Experience, ed. Irmengard Rauch and Gerald F. Carr,
201-217. Bloomington: Indiana University Press.
–––_
1982. Introducing Semiotic: Its History and Doctrine. Bloomington: Indiana University Press.
–––_
1985. Serniotic and the Liberal Arts. The New Scholasticism 59:296-322.
Dubois, Philippe. 1988. L’acte photographique. Brussels: Labor.
Eco, Umberto. 1976. A Theory of Semiotics. Bloon-dngton: Indiana University Press.
— 1977. The Influence of Roman jakobson on the Development of Semiotics. In Roman
Jakobson: Echoes of His Scholarship, ed. Daniel Armstrong and C. H. van,Schoonefeld,
39-58. Lisse: Peter de Ridder Press.
— 1984. Semiotics and the Philosophy of Language. Bloomington: Indiana University Press.
Goffman, Erving. 1963. Stigma: Notes on the Management of Spoiled Identity. Engle-wood Cliffs:
Prentice Hall.
Gould, Stephen J., and Elizabeth S. Vrba. 1982. Exaptation-A Missing Term in the Science
of Form. Paleobiology8:1.4-15.
Greenstein, George. 1988. The Symbiotic Universe: Life and Mind in the Cosmos. New York: Morrow.
Greimas, A. J., and J. Court6s. 1982. Semiotics and Language: An Analytical Dictionary.
Bloomington: Indiana University Press.
Hardwick, Charles S., ed. 1977. Semiotic and Signifies: The Correspondence between Charles S. Peirce
and Victoria Lady Welby. Bloomington: Indiana University Press.
Harrison, Phyllis A. 1983. Behaving Brazilian: A Comparison of Brazilian and North
American Social Behavior. Rowley: Newbury House.
Hediger, Heini. 1959. Die Angst des tieres. Studien aus dem C. G . Jung-Institut 10:7-34.
–––_
1969. Man and Animal in the Zoo: Zoo Biology. New York: Delacorte Press.
Herskovits, Melville. 1950. Man and His Works. New York: Knopf.
Hesse, Mary. 1967- Models and Analogy in Science. In The Encyclopedia of Philosophy

94

AS/SA

The Sign Science and the Life Science
5:354-359. Macmillan and Free Press.
Hjelmslev, Louis. 1963. Prolegomena to a Theory of Language. Madison: University of Wisconsin
Press.
Todorov, Tzvetan. 1982. La ConquOte de I’Am6rique Paris: Seuil.
Toller, Steve Van, and George H. Dodd, eds. 1989. Perfumery: The Psychology and Biology of
Fragrance.New York: Routledge Chapman & Hall.
Tomkins, Gordon M. 1975. The Metabolic Code. Science 18g:76o-763.
Tsuda, Aoi. 1984. Sales Talk in Japan and the United States: An Ethnographic Analysis of Contrastive
Speech Events. Washington: Georgetown University Press.
Turner, Victor. 1974. Dramas, Fields, and Metaphors: Symbolic Action in Human Society. Ithaca:
Cornell University Press.
Uexkull, Jakob von. 19og. Umwelt und Innenwelt der Tierre. Berlin: Springer Verlag.
–––
1973 (1928). Theoretische Biologie. Frankfurt: Suhrkamp.
–––
1982. The Theory of Meaning, ed. Thure von UexkÜ11. Semiotica 42:1-87.
Uexkull, Thure von. 1978. Terminological Problems of Medical Serniotics. Ms.
–––
ed. 198o. Kompositionslehre der Natur: Biologie als undogmatische Naturwissenschaft, by Jakob
Umiker-Sebeok, jean, and Thomas A. Sebeok. 1981. Clever Hans and Smart Simians: The
Self-Fulfilling Prophecy and Kindred Methodological Pitfalls. Anthropos 76:89-165.
Van Wing, R. P. J. 1938. Etudes bakongo II, Religion et magie. Brussels: G. van Campenhout.
Vernadsky, V. 1. 1926. Biosfera. Leningrad.
Vigener, Gerhard. 1989. Dieser Schuh ist kein Schuh-zur Semiotik des Fetischs. In Semiotik
der Geschlechter. Akten des 6. Symposiums der Österreichischen Gesellschaft fÜr Semiotik, Salzburg
1987, ed. Jeff Bernard, Theresia Klugsberger, and Gloria Withalm, 341-352. Stuttgart: Heinz.
Waddington, C. H. 1961. The Nature of Life. London: Allen & Unwin.
Walther, Elizabeth. 1984. Die Beziehung zwischen Semiotik und Linguistik. Semiotica 52:111-117.
Weinreich, Uriel. 1968. Semantics and Serniotics. International Encyclopedia of the Social
Sciences14:i64-i6q. New York: Macmillan and Free Press.
Wells, Rulon. 1967. Distinctively Human Serniotic. Social Science Information 6:6.103124.
Welte, Werner. 1974. Moderne Linguistik: TerminologielBibliographie: Ein Handbuch und
Nachschlagewerk auf der Basis der generativ-transformationellen Sprachtheorie. Munich: Max Huber Verlag.
Wheeler, John Archibald. 1984. Bits, Quanta, Meaning. In Problems in Theoretical Physics, ed.
A. Giovanni, F. Mancini, and M. Marinaro, 121-141- Salerno: University of Salerno Press.
— 1986a. How Come the Quantum? New York Academy of Sciences Conference on New
Techniques and Ideas In Quantum Measurement Theory. Ms.
Whitfield, I. C. 1984. Neurocommunications: An Introduction. Chichester: W iley.
Whittaker, R. H. 1959- On the Broad Classification of Organisms. Quarterly Review of Biology34:210-266.
Willis, R. G. Man and Beast. London: Hart-Davis, MacGibbon.
Wilson, Colin. 1988. The Misfits: A Study of Sexual Outsiders. London: Grafton.
Wintsch, Susan. 1979. The Vocabulary of Gestures: Nonverbal Communication in Foreign
Languages. Research & Creative Activity 3:6-11.
Wright, Robert. 1988. Three Scientists and Their Gods: Looking for Meaning in an Age of
Information. New York: Time i s Books.
Young, John Z. 1977. W hat Squids and Octopuses Tell Us about Brains and Memories. Forty-sixth
James Arthur Lecture on the Evolution of the Human Brain. New York: American Mu
seum of Natural History.
Zavitzianos, George. 1971. Fetishism and Exhibitionism in the Female and Their Relation
ship to Psychopathy and Kleptomania. International Journal of PsychoAnalysis 52:297-305.

Vol. 3 (N o 6/7)

95

