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Nonverbal Steps to the Origins of Language

Nonverbal Steps to the Origins of Language examines the origin and development of human language through the seemingly paradoxical lens of nonverbal communication. Taking an evolutionary stance, it identifies and explores 15 sequential nonverbal steps that cumulatively enabled modern linguistic communication in Homo sapiens.

Each step examines how human communication has evolved over time, detailing the changes that occurred at each developmental stage and their corresponding roles in gestured and spoken language. While following an evolutionary timeline, this book contextualizes these developments within modern discourse on topics such as linguistics, physiology, and brain development. The authors introduce the innovative “Language Superimposition Theory” (LST), proposing that human language—in both its vocal and gestural forms—was superimposed upon an older, preexisting nonverbal medium. This theoretical framework challenges conventional understanding of language origins by elevating nonverbal communication from its traditionally neglected status.

Exploring diverse topics including chemical messaging, audio-visual messaging, emotional signaling, binocular vision, facial expressions, pointing behaviors, object manipulation, ancient tool-making, and food sharing, this fascinating intellectual journey is a must-read for students of nonverbal communication from psychology, linguistics, and anthropology backgrounds.

David B. Givens has recently retired as a teacher in the School of Professional Studies at Gonzaga University, USA, and is the Director of the Center for Nonverbal Studies. He began studying “body language” for his Ph.D. in Anthropology at the University of Washington in Seattle, USA. He served as Anthropologist in Residence at the American Anthropological Association in Washington, DC from 1985 to 1997 and has previously taught Anthropology at the University of iiWashington. His expertise is in Nonverbal Communication, Anthropology, and the Brain. He has published numerous books and articles on the topic of nonverbal communication, including Love Signals: A Practical Field Guide to the Body Language of Courtship (2005); Crime Signals: How to Spot a Criminal before You become a Victim (2008); The Routledge Dictionary of Nonverbal Communication (Routledge, 2021); and A Guide to Sight-Reading the Body Language of Business, Bosses, and Boardrooms (2024).

John White works as an Assistant Professor on undergraduate and postgraduate education programs at the Institute of Education, Dublin City University (DCU). He currently works as Director of the DCU Changemaker Schools Network. His research interests include language acquisition, nonverbal communication, primary education, embodied cognition, arts-based research, mathematics education, science education, and changemaker practices. He is the co-author of two books on nonverbal communication: The Classroom X-Factor: The Power of Body Language and Nonverbal Communication in Teaching (Routledge, 2011) and The Routledge Dictionary of Nonverbal Communication (Routledge, 2021).
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Verbal/Nonverbal Nexus

In the chapters that follow, we outline 15 nonverbal steps that led to the origin of manually signed and spoken verbal language. Human language did not arise sui generis—spontaneously on its own—but rather was superimposed upon a set of preexisting structural and semiotic features present in nonverbal communication.



Origin of Language

The birth of human language has been an elusive topic pursued by philosophers, scientists, and thinkers for centuries. Among early writings on the matter is Plato’s (429[?]–347 BCE) somewhat humorous, late 5th century BC Cratylus dialogue on the origin of linguistic names for objects (see Chapter 12: Object Fancy). Among more recent, contemporary ideas proposed for language origins are three thoughtful and provocative theories that, unfortunately, have limited bases in human neurology:


	“Language Acquisition Device” (LAD),

	“Growth Point” (GP),

	“Language Instinct” (LI).



Proposed in 1965 by Noam Chomsky (1928–), the “Language Acquisition Device” (LAD) is an unidentified brain module that, theoretically, enables children to speak and understand the grammatical rules of speech. Introduced in 1992 by David McNeill (1933–), the “Growth Point” (GP) is an unidentified neural process in which, at least hypothetically, speech, thought, and gesture are simultaneously unified. And, advanced in 1994 by Steven Pinker (1954–), the “Language Instinct” 2(LI) is proposed as an unidentified mental module that may confer an innate ability to speak and understand words (Pinker, 1994). Again, specific nervous-system centers and pathways for these theoretical models are largely unidentified. This book will examine these pathways through a number of lenses, to include “patterns” and “standards” of nonverbal communication as a basis for language.



Patterns and Standards

We now know that nonverbal messaging features preceded linguistic expression by ca. 3.7 billion years. The former not only came before, but also established the patterns and standards of linguistic communication via manual signing and word of mouth. We propose that human language—in both its vocal and gestural forms—was superimposed upon the older, preexisting nonverbal medium. According to the Oxford English Dictionary,


Superimposition (of something) (on/onto something) [is] the act of adding some of the qualities of one system or pattern to another one in order to produce something that combines the qualities of both.

(https://www.oxfordlearnersdictionaries.com/us/definition/english/superimposition; emphasis added).





Language Superimposition Theory (LST)

We thus propose a new perspective called “Language Superimposition Theory” (LST). This theory is grounded in the hypothesis that today’s verbal communication reflects a much more intricate bricolage of nonverbal communication dating back to almost the beginning of time! We therefore think that our theory certainly has a historical grounding! The theory starts with the very early nonverbal communication of photons and, in particular, their communications of presence and self-assertion. In short a type of signaling called “I am here.” This serves to provide an insight into the functions of communication and more importantly, the “elementary” nature of communication (see Chapter 1: Chemical Messages). With this as a springboard, we then examine LST through a number of lenses, such as species recognition (Chapter 2: Audiovisual Messages), genetic reproduction (Chapter 1), emotional expression (Chapter 4: Emotion Messages), and attention to physical objects (Chapter 12: Object Fancy). The theory is rooted in the importance of nonverbal media as a base for language acquisition. Nonverbal media and indeed nonverbal communication derive from a long and entrenched history for all living things on planet earth.



Medium of the Molecule

Biologically, nonverbal communication originated some 3.7 billion years ago in unicellular organisms known as cyanobacteria (blue-green algae), early life forms 3that inhabited shallow-water communities called stromatolites. Voiceless, eyeless, unable to touch or hear, Earth’s first residents communicated chemically through the medium of the molecule. This brings us to the first 15 communicative steps, which this book will examine.



Chemical Cues

Chemical cues represent the first of 15 communicative steps that led to the origin of manually signed and spoken language in genus Homo (see below, Box 0.1). This book synthesizes research and outlines each of the adaptive stages that led to language—from the chemical messages of cyanobacteria to the sonorous vocalizations of human speech today (see Chapter 15, Sonorous Larynx).


Box 0.1 Steps to the Origin of Language


	Step 1: Chemical Messages—“I am here” (3.7 billion years ago [bya])

	Step 2: Audiovisual Messages—“I am here” (500 million years ago [mya])

	Step 3: Audiovisual Messages—“You are there” (500 mya)

	Step 4: Emotion Messages (150 mya)

	Step 5: Acrobatic Tongue (150 mya)

	Step 6: Binocular Vision (65 mya)

	Step 7: Grasping Hands (65 mya)

	Step 8: Dexterous Lips (65 mya)

	Step 9: Facial Messages (35–40 mya)

	Step 10: Food Sharing (24 mya)

	Step 11: Tool Making (2.6 mya)

	Step 12: Object Fancy (1.9 mya)

	Step 13: Pointing (1.9 mya)

	Step 14: Enlarged Cranial Capacity (1.9 mya)

	Step 15: Sonorous Larynx (200 thousand years ago)





Looking ahead, we will use Step 14 (Chapter 14, Enlarged Cranial Capacity) as a neural roadmap for the development of human speech. Unlike a treasure map, however, there is neither a simple “Dig here” arrow—nor a singular “X marks the spot.” There is no single area we can point to as being “the birthplace” of language. Rather, our neuro linguistic roadmap will reveal a complex highway system of interconnected nervous-system areas, pathways, structures, byways, and routes.

On our way to Language Land, we will visit varied landmarks and “rest stops” germane to the origin of speech. These conceptual destinations include novel topics such as Banter Politeness, Brainwave Entrainment, General Resonance Theory (GRT), Rhythmic-Vocal Respiration, Speech Musicology, Neural Oscillations, and 4Vocal Entanglement. Bon voyage—we hope you enjoy the journey as much as we enjoyed navigating it!



Language Timeline

Electromagnetic Communication (Step 1) + Assertion of Presence (Step 2) + Recognition of Presence (Step 3) + Birth of Emotion (Step 4) + Acrobatic Tongue (Step 5) + Binocular Vision (Step 6) + Grasping Hands (including manual dexterity; Step 7) + Dexterous, Prehensile Lips (Step 8) + Facial Expressions (mobility; Step 9) + Food Sharing (rhythms & neural entrainment; Step 10) + Tool Making & Usage (Step 11) + Object Fancy (Step 12) + Finger Pointing (Step 13) + Brain Enlargement (audiovisual; brain waves into words Step 14) + Musical Voice Tones (banter, vocal rhythms & entanglement; Step 15).
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1 Step 1 (3.7 Billion Years Ago) Chemical Messages—“I Am Here”
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Introduction

To examine the actual nonverbal development of language, we need to step back in time, right back to the early phases of time and “communication” following the Big Bang. In particular, the actions of photons and their own communications of presence within the world of electron communication provide us with an insight into the functions of communication and, more importantly, the “elementary” nature of communication.

Such early communication of “I am here” sets the stage for this chapter’s consideration of many of the “universal” and “universe-set” building blocks of communication and language as we know it today. For example, living bacteria use a type of “quorum sensing” for reproductive functions. Indeed, the messaging molecules these bacteria use can be found in the human brain. Hence, the communication concept of “I am here” has very deep evolutionary roots stretching all the way back to the beginning of time (as we know it!) and all the way forward to the modern human’s brain. This sets the stage for this chapter’s consideration of the various forms of “I am here” communication, to include a consideration of photons, microwaves, species communications, and human communication. This consideration is contextualized against a backdrop of the reason for communication and, in particular, the concept of ‘information’ itself.



After the Big Bang—Early Communication

As we know, communication is an elementary feature of human existence. While abundantly evident in modern society, communication is almost as old as time itself (as we understand it). Let’s look back at one of the earliest known forms of 6communication! In 1926, Gilbert Newton Lewis coined the term “photon” for the smallest unit of radiant energy. His work built on Albert Einstein’s work (ca. 1905) about “particles of light” or “light quantums.” Although it is proposed that photons do not age in themselves, photons are exceptionally old, dating back to the photon epoch, which was at the time of the early evolution of our universe. We’re interested in their existence, because we propose that photons were the first forms of informational signalling, preceding life itself, and dating back ca. 13.7 billion years to the beginning of the universe. In particular, we propose that photons which were emitted by individual electrons communicate presence (“I am here”) to their fellow electrons. The first communication of “I am here”! Such communication of presence was important for both sender and receiver! Upon receipt of a photon message, a recipient electron could divert its course to avoid a collision with the sender!

If we look deeper, we also find that electrons communicate with other individual electrons by means of an emitted photon, warning each other, for example, to avoid collision by changing course (Krauss, 2017). Once again the essential meaning was “I am here.” Indeed, modern research reveals that photons have the capacity to act as messengers. Princeton University researchers


. . . have built a device in which a single electron can pass its quantum information to a particle of light. The particle of light, or photon, can then act as a messenger to carry the information to other electrons. . .

(Zandonella, 2016)



“I am here” in these early worlds of the universe may have also had a type of “symmetrical style.” It is arguable that the “symmetric” manner by which photons engage with “their surroundings” suggests a “responsive” nature to those who interact with them. The Standard Model of particle physics argues that photons are responsible for producing all electric and magnetic fields. As such, they themselves are the product of requiring that physical laws have a certain symmetry at every point in spacetime. The intrinsic properties of photons—such as charge, mass, and spin—are determined by the properties of this “gauge symmetry” (New World Encyclopedia, 2023). In other words, while not within the human realm of communication as we know it, photons are responsive to their environment and, as such, present as one of the earliest “living” forms of nonverbal communication. Photon communication may be the primordial model for all subsequent verbal and nonverbal communication, from bacterial quorum sensing to the human smile. Arguably, this extremely early proto-signaling sets the stage for later communication in the lives and languages of Homo—and the use of words.


Spooky

Words evolved from what we physically sense (see, hear, smell, taste, and touch), but words don’t work well for particles and forces we cannot detect through our 7senses. To the present day, in physics, for instance, meanings of the English words “particle” and “force” remain elusive, strange—and according to Albert Einstein, even “spooky.” According to Dartmouth College theoretical physicist Marcelo Gleiser, “Current experiments have confirmed that nature is even spookier than Einstein ever would have accepted” (Gleiser, 2022). Nonetheless, as mysterious as the ultimate reality of photons may be, they are essential for enabling our sense of sight. According to the New World Encyclopedia,


Photons are vital in our ability to see things around us, without their existence we would not be able to have a visual sense of our surroundings.

(https://www.newworldencyclopedia.org/entry/Photon)






Electromagnetic Channels

While the photon dates back to 13.7 billion years ago, it is very much present in our modern world (Figure 1.1). Electromagnetic channels which involve photons are present all around us. Consider the presence of microwaves in many of our kitchens. Much of this presence relates to our modern-day use of electromagnetic forces. As indicated in the Duke University Physics Education Project (1995):


The force carrier for the electromagnetic force is the photon. Photons . . . are commonly called light waves, and referred to as gamma rays, X-rays, visible light, radio waves, and other names depending on their energy.

(Duke University Physics Education Project, 1995)



While photons may be invisible to the naked eye, microwaves, X-rays, and other photons are ubiquitous and provide a basis for information storage and transmission. A good case in point is X-rays. X-rays were discovered by Wilhelm Roentgen (1845–1923) in 1895. Ten years later, in 1905, Albert Einstein (1879–1955) discovered the photon. For the field of nonverbal communication, the implications of these and other discoveries pertaining to electromagnetism cannot be overstated. The electromagnetic force provides both the template for and the major channel of our nonverbal signs, signals, and cues. The human brain, nervous system, and sensory organs are all electromagnetically designed, activated, and motivated. The classic poem about the human body—“I Sing the Body Electric”—by the American transcendentalist, Walt Whitman (1819–1892) is aptly titled, indeed.


[image: A hand-drawn illustration of the sun with a textured circular center and radiating lines.]
Figure 1.1 Photon. Return to text.⏎

For humans, an important feature of what electromagnetic forces “do” relates to rhythms. 8Humans have inherent rhythmicity. Electronic rhythms are present in circadian timing cycles and neural oscillations (e.g., brainwaves). Over time these rhythms eventually found their way into hand gestures and vocal speech. Indeed, often overlooked by linguists, the following embedded electric rhythms are pervasive in the evolution of language:



Circadian Cycles

In plants and animals, daily 24-hour rhythms are attuned to a distributed network of internal circadian “clocks.” In mammals, for example, electronic pacemakers within the brain’s hypothalamus (in its suprachiasmatic nucleus [SCN]) attune to the astronomical light–dark cycle.



Neural Oscillations

Research on the mammalian brain’s visual cortex has found that vision cues stimulate synchronized oscillatory activity in segregated neuronal columns (Gray et al., 1989). The implication of this finding is that synchrony in electromagnetic oscillations may function as a “nonverbal” channel to send and receive information. A communication of information without words—in short, a language in itself. Another form of nonverbal language closely “wired” to how we communicate involves “electric bursts.”



Electric Bursts

Electric bursts are a feature of our brain stem and are connected to our respiratory patterns—in short, our breathing. Interestingly, the exact location of the brainstem respiratory-pattern generator remained unknown until the late 1980s. Then neuroanatomist Jack L. Feldman and colleagues narrowed it down to a network of about 3,000 neurons in the rodent brainstem (in humans it contains about 10,000 neurons). This is now called the preBötzinger Complex (preBötC). Neurons located in this part of the brain stem spontaneously “exhibit rhythmic bursts of electrical activity that relayed through intermediate neurons, direct the muscles that control breathing” (Miller, 2023).



Organisms and Messaging Molecules

In considering living and animate organisms, it is again valuable to consider some of the pre-human forms of animate communication. In particular, what we call messaging molecules. Before neurons or brains existed, it was established that animate organisms should communicate through messaging molecules about matters of reproductive function. Known as oligopeptides, such molecules were used for intercellular quorum sensing. In living bacteria (e.g., Escherichia coli), Niu and colleagues (2013) characterize quorum sensing as a form of sophisticated, 9linguistic-like communication involved in bacterial reproduction (Niu et al., 2013). Today, the oligopeptide neurotensin, for example, is found in human brain circuits, including those of the prefrontal cortex, Broca’s area, and parts of the limbic system (St-Gelais et al., 2006). The fundamental meaning of early chemical messages was about drawing attention to one’s own physical presence, namely: “I am here.”


The Reproductive Force and “I Am Here”

From the beginning of life on Earth, intraspecies communication has served a reproductive function. In cyanobacteria, individual organisms emitted chemical signals to announce their physical presence. In essence they were saying to the rest of their fellows in the bacterial community: “I am here.” Amazingly, the emitted messaging molecules (e.g., acyl-homoserine lactones) were not addressed to any one bacterium in particular, but rather to other bacteria in the “whole” stromatolite community. In other words a form of “mass communication” (see Prologue, Medium of the Molecule). The responses are equally amazing. Individual bacteria do not respond back on their own! Nor do they just respond directly to any one sender. Instead, the entire group responds collectively. These responses provide a type of census information about population density. The process is typically called quorum sensing, and interestingly, this process can apply to more than one bacterial species (Bassler, 1999; Miller and Bassler, 2001). The communication process can apply to diverse bacterial species also! In other words communication for multiple communities! Indeed, the communication in question also has a “volume” (size dimension). Based on the overall volume of chemical “I am here” signals received, the stromatolite community, as an aggregate, enacts changes to its reproductive growth (Freestone, 2013) and gene expression (Miller and Bassler, 2001).



Species Recognition

In cyanobacteria and other organisms, “I am here” messages are in keeping with the basic biology of species recognition. Recognition of one’s own species’ members serves a reproductive function, in that conspecifics must somehow recognize one another as potential reproductive partners (Ridley, 2004).



Physical Presence

Regarding human language, “I am here” is implicit today in every signed movement and spoken word. The linguistic sign—whether visible or auditory—is a token of physical presence. Established in early life forms, this most basic of self-assertion may be considered a necessary, but not a sufficient, first step toward linguistic communication in Homo. This is also true of other species. Having discussed the minute forms of “nonverbal language” of cyanobacteria and even photons earlier, 10let us now consider the “I am here” nonverbal communication of the largest mammal on earth.



The Whale in the Room: “I Am Here”

Michelle Fournet’s fascinating research on whale vocalizations sheds some new light on nonverbal “I am here” messages. Fournet, now a professor at the University of New Hampshire and the director of a collective of conservation scientists, has spent the past decade building a catalogue of the various chirps, shrieks, and groans that humpbacks make in daily life. The whales have huge and diverse vocabularies, but there is one thing they all say, whether male or female, young or old. To our meager human ears, it sounds something like a belly rumble punctuated by a water droplet: “whup.”

Fournet thinks the whup call is how the whales announce their presence to one another. A way of saying, “I’m here.” Last year, as part of a series of experiments to test her theory, Fournet piloted a skiff out into Alaska’s Frederick Sound, where humpbacks gather to feed on clouds of krill. She broadcast a sequence of whup calls and recorded what the whales did in response. Then, back on the beach, she put on headphones and listened to the audio. Her calls went out. The whales’ voices returned through the water: whup, whup, whup. Fournet describes it like this: The whales heard a voice say, “I am, I am here, I am me.” And they replied, “I also am, I am here, I am me”



Timeline

Since human language is about the communication of information, we should explore the history and evolution of information itself before moving ahead to Chapter 2: Vertebrate Messages. We argue that on the evolutionary timeline, energy comes first, matter comes second, and information comes third.



Resolving Uncertainty

According to Claude Shannon (1916–2001), the “Father of Information Theory,” information is about the resolution of uncertainty. Information consists of announcements, instructions, and knowledge sent as signals from a source to a recipient that affect the latter’s behavior, growth, perception, and understanding.



Information Scarcity

Information is a relationship between a receiver and a message transmitted chiefly through an electromagnetic channel. Recipients respond to information as a form of knowledge. Though surrounded by virtually unlimited matter and energy resources, these resources are not information unless and until they are received by a recipient. Thus, information is scarcer than matter or energy.
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Information: It’s Electric!

As we discussed earlier, the value of “electric” communication invades many features of communication. And typically, this is nonverbal. Why? We argue that information is sent and received chiefly through electromagnetic channels, signs, signals, and cues. As defined by The Routledge Dictionary of Nonverbal Communication (Givens and White, 2021), information consists of knowledge, facts, and data derived from communication. It includes answers to questions toward the resolution of uncertainty. As Norbert Wiener (1894–1964) observed some 70 years ago, information fundamentally differs from matter or energy (Wiener, 1948).




Chemical Messages: Summary and Conclusions

The earliest nonverbal messages were neither audio nor gustatory, olfactory, tactile, vestibular, or visual—instead, they were chemical. Implicit in the biological meaning of chemical cues is their hidden role in service to what we call the Reproductive Force (Givens and White, 2021). Beginning billions of years ago, it continues to shape our lives today.

We argue that the Reproductive Force is the fifth fundamental force of nature, after the strong, weak, electromagnetic, and gravitational forces of physics (see Chapter 2, Reproductive Function). The Reproductive Force appeared ca. 3.7 billion years ago with RNA and later DNA, in the origin of life on Earth. Selfishly enforced, guided, and shaped by primordial messaging molecules, self-replication became the prime directive, the summum bonum or “greatest good,” of life and living, pursued for its own sake and solely on its own behalf. The Reproductive Force remains a potent motivator in humans today, in their overall demeanor, goals, clothing, automobile designs, music, media, art, religion, hairdos, shoes, prom dresses, and diverse additional nonverbal signs, signals, and cues (Givens and White, 2021, pp. 254–255). Upcoming in Chapter 2, we continue our exploration of vertebrate messages. We will move from chemical to vertebrate-inspired audiovisual signs and explore the neural links between audible vocalizations and visible gestures. What began with the earliest vertebrates 500 million years ago continues to the present day.
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2 Step 2 (500 Million Years Ago) Vertebrate Messages—“I Am Here” (Advent of “I”/“Me”)
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Introduction

I am here. In vertebrates, circuits for vocal-laryngeal and pectoral-movement communication link in a caudal hindbrain, rhombomere 8-upper-spinal-cord compartment (Bass and Chagnaud, 2013). This neural linkage explains why hand gestures and vocalizations are intimately coupled in both the evolution of human tool making and speech. Among the earliest audiovisual messages was the assertion of “I”/“me,” namely, the bold assertion of “I am here” (see also Chapter 1: Chemical Messages—“I Am Here”). The idea of “I am here,” is a very commonplace reason for communication and for many species has its own unique language style. Indeed, modern day acoustic communication for all vertebrates, including humans, has ancestral origins in early fishes (Bass et al., 2008; Bass and Chagnaud, 2013). Then, as today, this compartmental linkage explains why vertebrates from fish to reptiles to human beings call attention to themselves through respiratory sounds (vocalizations) and pectoral-area limb movements (gestures). Often, this has a reproductive purpose. This chapter examines these roots of communication, considering the value of audiovisual signals, and more “innate” human rhythmic “mechanics” (central pattern generators) such as walking, chewing, and breathing.


Audiovisual Signs

The roots of communication among many of the species on our planet have deep evolutionary origins. Such communication may not actually use language as we know it. But it does involve the transmission of information which in itself constitutes a type of language—depending on the species in question, of course. In examining the evolution of vertebrate species, such as fish, dogs, cats, snakes, etc., the 13evolutionary phases of life forms provide valuable insights on the actual development of communication and language itself.

It is well known that many vertebrates use chemical messaging, such as scent marking via their scent glands to convey messages (Norscia et al., 2016). Such actions may also be accompanied by audiovisual signaling to further announce physical presence. Over the timeline of evolution, vertebrates added audiovisual signals to further announce physical presence (Bass and Chagnaud, 2013). In these early times of development, chordates (e.g. sharks, frogs, birds, mammals, sea squirts, lancelets) established respiratory vocalizations and forelimb movement as key players in their audiovisual communication (Figure 2.1).


[image: A cartoon-style drawing of a smiling shark and a sassy fish with human-like features, interacting underwater.]
Figure 2.1 Pectoral Movements. Return to text.⏎

We believe this to have commenced some 500 million years ago, when circuits for vocal and body-movement communication linked in a specific rhombomere compartment (rh8) of the chordate nervous system. Then, as today, this compartmental linkage explains why vertebrates from fish to reptiles to human beings call attention to themselves through respiratory sounds (vocalizations) and pectoral-area limb movements (gestures). In short, our modern day acoustic communication, and indeed that of all vertebrates, has ancestral origins in early fishes (Bass et al., 2008; Bass and Chagnaud, 2013). Indeed, Darwin (1872) proposed that some male fish may create “musical sounds” during the breeding season. In considering these vocalizations, we will next examine the “squeaks, slaps, and waves” of a number of species, and their typical proclamation of “I am here.”



Squeaks, Slaps and Waves

As we mentioned earlier, modern creatures have ancestral links with fish. In their various uses of communication, pectoral actions are common and are used to announce presence. For example, the catfish (Synodontis schoutedeni) makes pectoral-fin squeaks, the humpback whale (Megaptera novaeangliae) engages in pectoral flipper-slaps, gorillas (Gorilla gorilla) are well known for chest-beating and as we know, human beings (Homo sapiens) engage in hand-waving and pointing from a very early age. All these actions may be accompanied, variously, by laryngeal vocalizations, such as vocal roars, drumming sounds produced by swim bladders, and “singing” (e.g, those emitted from a whale’s respiratory system). All are messages designed to announce the fact of “I”/“me,” and to say, once again, that “I am here.” When one examines various species and these forms of announcement, one form of information being conveyed is common: the quest to reproduce.
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Communication and Reproductive Functions

Like the cyanobacterium’s chemical expression of “me,” as discussed in the last chapter, audiovisual advertisements of “self” subserve a reproductive function. In human courtship, for example, “I am here” messages are part of courting’s Attention Phase, the first of four stages in a progression leading to sexual contact (Givens, 2005). Before speaking, unacquainted couples may call attention to themselves through attractive clothing and smiles, conspicuous hand gestures, and loud laughter. In this first stage of courtship, “I am here” may be expressed nonverbally, apart from words. Regarding linguistic communication, audiovisual “I am here” messages are implicit today in both the signed and spoken words of humans. In particular, the pronoun “I” is worth specific consideration.



The Pronoun “I”: Phonetic Simplicity

The pronoun “I” is included in Morris Swadesh’s (1971) list of 100 universal vocabulary items. Though his varied lists remain controversial, historical linguists have used them as heuristic devices for decades. “I” words tend to be phonetically simple and monosyllabic, a testimony, perhaps, to their elementary origin. In African languages, “I”/“me” is expressed variously by “me” (!Kung “mi”), “nee” (Hausa “ni”), and “tee” (Hottentot “ti”) (Ruhlen, 1994, p. 35; items in quotes are English pronunciations; items in parentheses are phonetic transcriptions). In Native American languages, “I”/“my” is expressed variously by “no” (Resigaro “no”), “see” (Carrier “si”), and “neen” (Micmac “nin”) (Ruhlen, 1994, p. 52). Such “I”/“my” messages may be considered a necessary, but not sufficient, second step toward human language. Let us look closely at these links between the audio and the visual territories of the human brain.




Audiovisual Signs, Signals, and Cues

Human linguistic messaging is indebted to audiovisual coordination between the brain’s hearing and seeing centers. There is electromagnetic (EMA) evidence, for example, that gamma-wave activity plays a role in audiovisual speech perception (Kaiser et al., 2005). We elaborate upon this further in Chapter 9: Higher Primate Facial Communication. Also in a later chapter, we will discuss “Hearing Lips.” We will show how the “special relationship” between seeing and hearing contributed to the connection of visual gestures and spoken words (see Chapter 14: Human Cranial Capacity Increase). In their Cerebral Cortex article on “Hearing Lips: Gamma-band Activity During Audiovisual Speech Perception,” Jochen Kaiser and colleagues (2005, p. 646) conclude the following:


In summary, the present study revealed the processing of visually induced auditory . . . perception to be accompanied by increased fast oscillatory activity 15probably generated by neural networks within posterior parietal, occipital and left inferior frontal regions.



In considering “oscillatory activity,” the role of rhythms in how vertebrates and in particular humans communicate becomes salient.



Background Neural Rhythms and Central Pattern Generators (CPGs)

We ended Chapter 1: Chemical Messages with electromagnetic rhythms. As we journey ahead to the origin of speech, the role of rhythmicity will become clearer. Rhythmic patterns underpin both manually signed and spoken languages in genus Homo (please see Chapter 15: Sonorous Human Larynx). These patterns are often studied in the nonverbal world under academic rubrics such as “accentuation,” “batons” (Ekman and Friesen, 1972b), “beats” (McNeill, 1992), “intonation,” “prosody,” and “pulses” (Pouw and Fuchs, 2022). The rhythmic patterns of today’s articulated hand gestures and speech sounds were presaged by CPGs originally designed for locomotion and breathing. Found in both vertebrates and invertebrates, neuronal CPGs are basic, reflex-like networks of innate locomotor and respiratory behaviors that found their way into human language as background rhythms (see Chapter 14: Human Cranial Capacity Increase, Central Pattern Generators). According to the Swiss researcher Thomas A. W. Bolton and colleagues (2017), rhythmic behavior includes walking, running, swimming, breathing, chewing, certain eye movements, shivering, and even scratching.

The CPGs driving each of these nonverbal activities share certain basic properties. At their core is a set of cyclic, coordinated timing signals that are generated by a cluster of interconnected neurons. These basic signals are used


to command as many as several hundred muscles, each precisely contracting or relaxing during a particular phase of the cycle . . .

(Bolton et al., 2017, p. 231)



CPGs have been identified as important features of language development. For example, Tkachman et al. (2021, p. 612973) argue that the CPG has an influence on the development of language, stating:


language emergence is subject to multiple pressures, and one of these pressures is biomechanics: languages will make use of motoric patterns that are easy to produce, and they are easy to produce probably because they have evolved/were selected for some other, nonlinguistic functions.



In short, CPGs present as a good example of one of the nonverbal origins of language.



16
Vertebrate Messages: Summary and Conclusions

With the advent of vertebrates, we find that fundamental semantics of the “I am here” message have been successfully passed ahead, forward in time, to animals with backbones. In vertebrates, as we repeatedly note, circuits for vocal-laryngeal and pectoral-movement communication link in a caudal hindbrain, rhombomere 8-upper-spinal-cord compartment (Bass and Chagnaud, 2013). This neural linkage explains why hand gestures and vocalizations are intimately coupled in both the evolution of human tool making and speech. Upcoming in Chapter 3, we journey to nonverbal Step 3—from audiovisual messages to the proto-pronoun, “you.” The dialogic, back-and-forth pattern of human speech was established millions of years before speaking itself. We will elaborate upon the rhythmic exchange pattern in Chapter 10: Primate Food Sharing.
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