Zoosemiotics: Definition, History, and Scope

Zoosemiotics is the branch of semiotics (the study of signs) that focuses on animal communication and meaning-making.
Kalevi Kull defines it as the study of “animal forms of knowing” — emphasizing that animals use primarily iconic
(resemblance-based) and indexical (causally-linked) signs, whereas extensive symbolic use is mainly human 1. In practice,

zoosemiotics examines how creatures perceive «. J produce signs within their own umwelt (subjective world) > . Maran
et al. note that a modern definition is “the study of signification, communication and representation within and across
animal species” 3. This field overlaps with biosemiotics (all life’s sign processes) and ethology (animal behavior), but
uniquely applies semiotic models (e.g. Peircean sign categories) to non-human contexts

4 5.

Historical Development and Foundational Figures

Zoosemiotics was pioneered by Thomas A. Sebeok, who coined the term in the 1960s. In 1963 Sebeok proposed
zoosemiotics as an interdisciplinary field at the intersection of semiotics and ethology s. His early work (e.g. Perspectives
in Zoosemiotics, 1972) framed how animal signals could be analyzed much like human language (building models of sender
codes and receiver interpretations) 7. Sebeok built on Jakob von Uexkdll’s idea of the umwelt — each species’ unique

perceptual world — applying it as “a system of signs interpreted by an organism” 2 1. Thus, the roots of zoosemiotics

trace to Uexkiill’s biosemiosis and to Sebeok’s “semiotic zoology,” but it has since grown into a distinct discipline. Key

historic references include Sebeok’s 1965 Science article on animal communication ’ and later compilations (e.g. Essays
in Zoosemiotics, 1990). Over the decades, the field has expanded to include researchers worldwide and even a specialized
society (Société Frangaise de Zoosémiotique, founded in

2018) s
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Key Theories and Concepts

Signs and Sign Modalities: Zoosemiotics employs Peircean semiotics: signs are iconic (resemblance), indexical (directly
linked), or symbolic (arbitrary). Animal signals are often iconic or indexical rather than fully symbolic. For example,
research on vervet monkeys shows their alarm calls do not mimic predator sounds (they are non-iconic); yet listeners
respond correctly to each call, implying some level of semantic reference 9. This illustrates Peirce’s categories in action.
Kull emphas s that animal knowing “is characterized by its use of iconic and indexical relations, whereas the extensive
use of symbols is a prerequisite of specifically human... semiosis” 1. In practice, an animal’s scream might function as an
index (signifying danger by direct arousal) or anicon (i’ imicking a pattern), but not a learned linguistic symbol.

Codes and Signals: Zoosemioticians talk about codes (structured systems of signs) much like linguists. Sebeok (1965)
described the task of modeling animal communication as specifying how a sender encodes a message (a signal) and how
a receiver decodes it 7. For instance, a bird’s mating call (the code) istra  ated by the watcher into meaning (the male’s
location and fitness). The distinction signal vs. sign is subtle: often “signal” implies an intended communicative act,
whereas “sign” is any meaningful indicator in an animal’s environment. In zoosemiotics, all communicative acts (calls,
gestures, pheromones, displays) are analyzed as signs, but not all signs are intentional signals.

Modeling and Reference: Influenced by semiotic modeling theories, zoosemiotics explores how animals form mental
models of the world (Umwelt) and use signs to navigate it. Concepts like autosemiosis (self-generated signaling) and
endosemiosis (cellular signaling) also appear in related biosemiotic literature, though zoosemiotics typically focuses on
inter-organism and intra-species signs. Another key idea is the semiotic threshold: whether we treat certain animal
phenomena (like bee dances or mating rituals) as “meaningful” signs or as mere instinctive behaviors. Modern
zoosemiotics generally assumes continuum: animals continuously generate and interpret signs, but only humans have full
symbolic language. As one review notes, the old dichotomy of “symbolic vs emotional” animal communication is shifting

toward a pragmatic view that integrates both aspects in context 10.

Classification within Zoosemiotics

Zoosemiotics can be broken down by the scope of communication studied. Species-specific zoosemiotics analyzes the
sign system of one species (e.g. the vocal repertoire of a particular monkey or bird). Interspecies zoosemiotics examines
communication between different species (for example, how humans communicate with dogs, or how symbiotic species
signal to each other). A related term is anthroposemiotics, coined by Sebeok/Hoffmeyer, which treats human semiotic
systems as one branch of animal semiosis. Petrilli and Ponzio explain that all animals “communicate... according to their
species-specific [sign systems],” and that zoosemiotics broadly “studies signs in the animal kingdom,” whereas
anthroposemiotics is “a branch of zoosemiotics” devoted to humans s. In practice, researchers may also distinguish
intraspecific (within-species) vs. interspecific (between-species) signals, and crosscultural  alogies (e.g. human vs animal
phonocultures).
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Examples of Animal Communication

Recent experiments show that bees learn this dance culturally: young bees watching experienced dancers
produce more accurate dances later on 1113. Classic semiotic studiesof be (¢ d by Sebeok and others) highlight
the dance language as a non-human “language” of spatial symbols 1411.

Dolphins: Bottlenose dolphins use complex whistle “calls” that convey identity and information about individuals.
Each dolphin develops a unique “signature whistle” (similar to a name) that it uses to label itself; other dolphins
recognize and respond to these whistles. As one report notes, dolphins “whistle their names” with highly
individualized patterns 15 . Modern analysis shows that dolphins can vary th  whistles in rich ways (loops,
frequency modulations) to communicate social context or emotional state 1516. They also sometimes imitate each
other’s signature whistles to addressork  d  :h a specific companion. Researchers compare dolphins’ acoustic
vocabulary to bird songs and find dolphins have among the richest repertoires of individual variation 16. This is
considered one of the most complex animal communication systems studied to date.

¢ Primates: Many primate species have vocal and gestural communication that has been interpreted semiotically.
For example, vervet monkeys have distinct alarm calls for eagles, snakes, and leopards; playback experiments
show that hearing a specific call triggers appropriate avoidance behavior as if the monkey “understands” the
referent 9. Semioticians point out that these calls are arbitrary (non-iconic) and resemble symbolic labels 9. Great
apes have demonstrated remarkable sign use as well. Iconic cases include chimpanzees and bonobos trained to
use lexigram boards or sign language to communicate (e.g. Kanzi the bonobo combining symbols to ask for food).
These studies use semiotic methods to assess syntax and semantics in apes, blurring the line between animal
communication and primitive “language.” Even without training, apes also use gesture and vocal calls in patterned

ways. Readings in Zoosemiotics collects many such examples, including classic studies on bees and vervets 14.

¢ Birds: Bird communication ranges from simple calls to elaborate learned songs. Songbirds (passerine learn
species- and region-specific songs (dialects), and use them for mate attraction and territorial signaling. Some
species (e.g. parrots, lyrebirds) mimic sounds from their environment, showing iconicity. A famous case is Alex,
an African grey parrot who learned dozens of English labels to identify objects, colors, shapes and even express
desires in phrases (“l want X”) 17. Alex’s case demonstrated cognitive and semiotic capacities long thought unique
to humans. Birds also use visual signals (like peacock displays) and olfactory cues. In sum, bird communication
illustrates how semiotic structures (categorizations, intentional calls) appear across taxa 17.
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Methodologies in Zoosemiotic Research

Zoosemiotics employs a range of methods, often blending qualitative and quantitative approaches. Ethological
observation is fundamental: researchers record and categorize animal signals and behaviors (using ethograms), then
analyze patterns. Playback experiments (as with vervet alarms) test how animals interpret signs. Training and learning
studies (e.g. teaching symbols to apes or parrots) reveal cognitive underpinnings. Acoustic analysis (spectrograms, feature
extraction) and computer modeling quantify aspects of vocal signals. Zoosemiotics often uses case studies and
comparative analyses to highlight semiosic patterns across species. Methodologically, scholars emphasize flexibility:
zoosemiotics tends toward qualitative, interpretive methods (like discourse analysis or narrative description) while using
quantitative data (statistics, machine learning) as support 1s. As one review notes, “common methodological devices” are
needed for comparison, but “zoosemiotics is inclined toward qualitative methodologies” even whi  irawing on biology
for data 18. Increasingly, digital tools (Al and data science) are used to sift large datasets (e.g. passive acoustic monitoring,
movement tracking) and uncover semiotic patterns that might be imperceptible by eye 1920.

Relation to Other Disciplines

Zoosemiotics sits at the crossroads of several fields. Ethology (animal behavior) is a direct partner, providing empirical
data on how animals act and communicate. Biosemiotics is the broader field of semiosis in life, of which zoosemiotics is
a central component focusing on animals. Linguistics connects conceptually: zoosemiotics borrows ideas about codes,
syntax, and pragmatics from language science. Sebeok himself noted that zoosemiotics studies “codes and messages much
as linguists are concerned with... language and speech,” modeling senders and receivers analogously 7. Cognitive science
and neuroscience overlap through interest in animal minds and meaning-making. Cog ive ethologists, for example,
investigate how animals perceive and categorize the world, issues that zoosemiotics addresses via semiotic theory. Other
links include anthrozoology (human—animal studies), veterinary science (animal welfare applications), and ecology (sign
systems in ecosystems). As one description puts it, zoosemiotics is “a dialogue between ethology, linguistics and semiotics”
21 (with each lens enriching our understanding of animal communication).

Current Debates and Trends

Key debates revolve around the nature and complexity of animal signs. One question is whether any non-human signals
count as true language or semantics, or if they remain reflexive/emotional. The vervet monkey example challenged
Darwin’s idea that animal calls reflect only internal states; it suggested a referential (meaningful) component 22. Today,
many see no sharp human—animal boundary: researchers incr  ;singly take a pragmatic and embodied view, arguing that
symbolic and indexical aspects of animal communication are “complementary and mutually integrated” 10. This abandons
older strict divisions (e.g. “human language vs. animal calls”). Another debate is anthropomorphism: how tc terpret
animal behavior without over-imposing human categories. Zoosemioticians emphasize working from the animal’s own
perspective (its umwelt). Technological trends are also reshaping the field. The rise of Al and machine learning is
revolutionizing how we analyze signals: projects like Earth Species and Project CETI are using neural nets to seek patterns
in whale songs and bird calls, aiming for two-way translation between species 20. This raises ethical and conceptual
questions: if Al finds “meaning,” what does that say about animal cognition and rights? Overall, zoosemiotics is moving
toward interdisciplinary, data-intensive research while grappling with longstanding questic  about meaning, agency, and
the continuity between human and animal communication.

Practical Applications

Understanding animal semiotics has many applications. Conservation benefits when we can interpret species’ signals: for
example, passive acoustic monitoring uses recordings of birds, bats, or frogs to survey biodiversity. Semiotic analysis helps
distinguish stress calls or alarms (indicating threats) from neutral calls. Animal welfare and zoo management also apply
these ideas: as one review describes, zoos are now harnessing “acoustic recordings” and CCTV data with Al to continuously
assess animal welfare and behavior 19. Recognizing an animal’s communicative signals (pain calls, social interactions) can
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improve enrichment and care. Agriculture and veterinary science may use semiotic principles in training working animals
or monitoring livestock well-being. In technology, Al modeling of animal communication could enable novel interfaces;
for instance, Al that translates basic dolphin whistles to human signals (and vice versa) would transform interspecies
communication 20. There are even proposals to use zoosemiotics in designing bio-inspired robots and decision-making
systems that mimic natural sign processes. Broadly, appreciating animals as semiotic agents promotes better
humananimal relationships and can inform policies on animal rights and sentience.

Key Researchers and Institutions

Many semioticians and ethologists work in this field today. Kalevi Kull (University of Tartu, Estonia) is a leading theorist of

zoosemiotics and has authored seminal papers 4 1. Others include Timo Maran and Silver Rattasepp (also Tartu),
Susan Petrilli (University of Bari, Italy), Donald Favareau (Claremont Graduate University, USA), Jesper Hoffmeyer and Claus
Emmeche (University of Copenhagen, Denmark), Almo Farina (Parma, ltaly), and Argyris Arnellos (City University of
London). Research groups exist at several universities (notably Tartu’s Semiotics Dept., Bari’s Semantics Lab, Copenhagen’s
Center for Semiotics). Conferences and edited volumes (like Readings in Zoosemiotics) have been organized by societies
such as the International Society for Biosemiotic Studies and the recently founded French Society of Zoosemiotics. The
French society (SfZ), for example, brings together ethologists, linguists and semioticians from institutions like the
Sorbonne and the National Museum of Natural History, explicitly to advance animal communication research s. In
summary, zoosemiotics today is carried on by an international network of scholars in semiotics, cognitive science, and
biology, often collaborating across disciplines and countries.
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