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CONSONANT

CONSONANT

Primary Disciplinary Field(s): Phonetics, Phonology, Linguistics

1. Core Definition

The term consonant refers fundamentally to a speech sound produced by a stricture or
obstruction in the vocal tract, resulting in a partial or complete closure that impedes the free flow of
air from the lungs. This obstruction typically occurs above the larynx, involving articulators such as
the lips, tongue, teeth, and palate, and is the defining characteristic that phonetically distinguishes
consonants from vowels, which are produced with an unobstructed vocal tract and a relatively
open configuration. The stricture inherent in consonant production generates turbulent airflow
(noise) or momentarily blocks all airflow, leading to specific acoustic properties like bursts or
silence followed by complex transitions.

From a purely phonetic perspective, consonants are categorized by three key parameters: their
place of articulation (where the obstruction occurs), their manner of articulation (how the
obstruction is achieved and released), and their voicing (whether the vocal folds are vibrating
during production). For instance, a sound like /p/ is classified as a voiceless bilabial stop, indicating
that air is completely stopped (stop) at the lips (bilabial) without vocal fold vibration (voiceless).
This meticulous classification system, standardized by the International Phonetic Association (IPA),

allows linguists and phoneticians to precisely map and compare the vast array of possible human
speech sounds across all known languages.

In addition to the phonetic definition, consonant also functions as an orthographic term, referring
to the letters of an alphabet that are conventionally used to symbolize these constricted speech
sounds in writing. For example, in the English alphabet, B, C, D, F, G, H, J, K, L, M, N, P, Q, R, S,
T,V, W, X, Y, and Z are generally designated as consonants, contrasting with the vowel letters (A,
E, I, O, U). However, this orthographic categorization is often imperfectly correlated with the actual
phonetic reality, as some letters (like 'Y' and 'W') can represent either consonant or vowel sounds
depending on their position in a word, and combinations of letters (digraphs like 'th' or 'sh’) are
often required to represent single consonant phonemes.

2. Phonetic Classification: Dimensions of Articulation

The system of classifying consonants is built upon the mechanisms of their production in the
supralaryngeal vocal tract, requiring detailed consideration of the specific aerodynamic and
articulatory events involved. The first and arguably most critical dimension is the place of
articulation, which defines the points of contact or near-contact between the active articulator
(usually the tongue or lips) and the passive articulator (such as the alveolar ridge, palate, or teeth).
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Places range from the lips (bilabial) to the pharynx (pharyngeal), creating a spectrum of potential
sounds that utilize the entire available structure of the mouth and throat. Precision in identifying the
place is crucial, as slight shifts, such as moving from the alveolar ridge to the post-alveolar region,
can yield entirely different phonemes, such as the difference between /s/ and /?/.

The second fundamental dimension is the manner of articulation, which describes the degree
and type of stricture imposed on the airflow. This categorization is rich and complex,
encompassing stops (plosives), where air is completely blocked and released suddenly; fricatives,
where articulators are brought close enough to create turbulent, noisy airflow; nasals, where the air
stream is diverted through the nasal cavity; and affricates, which begin as a stop and release
immediately into a fricative. The manner determines the acoustic signature of the consonant,
influencing factors such as duration, intensity, and spectral distribution of the sound energy. For
instance, stops are defined by a period of silence and a sharp burst, while fricatives are
characterized by continuous, high-frequency aperiodic noise.

Finally, the dimension of voicing refers to the state of the vocal folds during the consonant's
production. If the vocal folds are brought together and vibrate as air passes through, the consonant
is termed voiced (e.qg., /b/, /d/, /z/). If the vocal folds are held apart, allowing air to pass freely
without vibration, the consonant is termed voiceless (e.qg., /p/, /t/, /s/). Voicing is a crucial
distinguishing feature in many languages, forming minimal pairs (like English 'fan’ vs. 'van') and
often affecting the articulation and duration of adjacent vowel sounds. The combination of these
three parameters--place, manner, and voicing--provides a unique and comprehensive phonetic
descriptor for every consonant in the human phonetic inventory.

3. Etymology and Historical Development

The term consonant derives from the Latin word consonans, itself a translation of the Ancient
Greek term symph?non, meaning "sounding with" or "sounding together." This etymology reflects
the classical linguistic understanding, particularly among Greek and Roman grammarians, who
perceived these sounds not as independent entities but as elements that required a vowel to be
audible or to form a complete syllable. In this early view, consonants were seen as subordinate to
vowels, which were capable of being sounded alone. This perspective, focusing on the syllable
structure rather than the physiological mechanism of sound production, shaped Western
grammatical traditions for centuries, although modern phonetics recognizes that consonants carry
substantial independent information.

During the medieval and early Renaissance periods, grammarians continued to categorize letters
based on their perceived necessity for vocalic support. The concept of the mute consonant (like
Ip/ or /t/), which could not be sustained, was contrasted with the semivowel or liquid consonant
(like /I or Itl), which possessed some sustainment capability, foreshadowing the later phonetic
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distinctions involving manner of articulation. The shift toward a purely physiological definition
began earnestly with the rise of empirical phonetics in the 17th and 18th centuries, exemplified by
the work of figures like John Wallis and later, Alexander Melville Bell, who began systematically
mapping the vocal organs and their function in speech production.

The definitive move from an orthographic and classical definition to a scientific, phonetic definition
was cemented in the late 19th and early 20th centuries with the establishment of the IPA. The
IPA's primary innovation was the creation of a chart based entirely on the articulatory parameters
(place and manner), divorcing the definition of a consonant sound (a phone) from its representation
as a letter (a grapheme). This enabled linguists to study the phonetic inventory of unwritten and
non-European languages with unprecedented accuracy, recognizing that the essence of a
consonant lies in the constriction of the airflow, regardless of how it is written or whether it
functions as a syllabic nucleus.

4. Acoustic Properties of Consonants

While the phonetic classification relies on articulation, the acoustic analysis of consonants reveals
crucial information about how these sounds are transmitted and perceived, typically involving rapid
changes in the frequency and amplitude of the speech signal. Consonants, especially obstruents
(stops, fricatives, and affricates), often introduce aperiodic or noise components into the speech
stream, contrasting sharply with the periodic, harmonic structure of vowels. The acoustic signature
of a stop, for example, is defined by a silent interval corresponding to the closure, followed by a
sudden increase in energy known as the burst release. The frequency spectrum of this burst is
highly indicative of the place of articulation--a burst from a bilabial stop tends to have lower
frequency energy, while an alveolar stop exhibits energy concentrated at higher frequencies.

Fricatives are characterized acoustically by a prolonged period of high-frequency noise generated
by the turbulent flow of air through the narrow stricture. The specific cavity shape in front of the
constriction dictates the resonating characteristics of this noise; sibilant fricatives (like /s/ and /z/)
utilize the anterior oral cavity as a resonator, resulting in significantly louder, higher-frequency
energy than non-sibilant fricatives (like /f/ and /6/). Furthermore, the distinction between voiced and
voiceless consonants manifests acoustically through the presence or absence of a voice bar--a
low-frequency band on the spectrogram corresponding to the fundamental frequency (FO) of vocal
fold vibration--and is measured by the duration of the Voice Onset Time (VOT).

A critical acoustic feature linking consonants and vowels is the formant transition. As the
articulators move from the constricted consonant position into the open vowel position, the
resonant frequencies of the vocal tract (formants) change rapidly. These quick shifts in formant
frequency, particularly F2 and F3, are extremely important perceptual cues that listeners use to
identify the consonant, even more so than the steady-state noise or burst itself. Nasals and liquids,
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which possess a more periodic structure, are identified by the introduction of specific, lower-

frequency resonances (nasal murmurs) or unique formant patterns that distinguish them from
adjacent vowels, demonstrating the complex interplay between articulation and perception in the
decoding of speech.

5. Phonological Function and Distribution

In phonology, the study of how sounds function within a language system, consonants play a
fundamental role in defining syllable structure, contributing primarily to the margins of the
syllable--the onset (the beginning of the syllable) and the coda (the end of the syllable). While
vowels typically form the obligatory nucleus of a syllable in most languages, consonants provide
the structural framework, allowing for the differentiation of lexemes and the creation of complexity.
The allowable combinations of consonants in these marginal positions are governed by the strict
phonotactic rules of a given language; for instance, English permits complex clusters in the onset

(e.g., 'spl-") and coda (e.g., '-mpts’), whereas languages like Japanese have much simpler
constraints, often restricting syllables to a single consonant followed by a vowel (CV).

The distribution of specific consonants within a language system is not random but follows intricate
patterns of contrast and neutralization. Phonologists identify consonants as phonemes--the
smallest units of sound that can distinguish meaning--and analyze their distributional properties to
determine their functional load. A strong phoneme contrast (like /p/ versus /b/) carries a high
functional load because it is used frequently to distinguish words (e.g., ‘pat’' vs. 'bat’). Conversely,
some sounds may be allophonic variations of a single phoneme, meaning they are used
predictably in specific environments without changing the meaning of the word (e.g., the aspirated
/p?/ at the start of a word versus the unaspirated /p/ after an 's").

Furthermore, consonants are key drivers of phonological processes, undergoing various
systematic changes when placed in sequence, a phenomenon known as coarticulation. Processes
such as assimilation (where a sound becomes more like a neighboring sound, e.g., a nasal
becoming velar before a /k/ sound) and lenition (the weakening of a consonant, often leading to a
fricative or an approximant) demonstrate the dynamic nature of consonant realization in connected
speech. The study of these processes reveals underlying mental representations and the universal
constraints on human articulation, showing that while the phonetic definition of a consonant is
based on static production, its phonological reality is highly mutable and context-dependent.

6. Classification Challenges and Marginal Segments

Despite the precision of the IPA chart, the boundaries between consonants and vowels are not
always absolute, leading to classification challenges, particularly concerning the category of
approximants. Approximants, including glides (like /j/ and /w/) and liquids (like /I/ and /r/), involve a
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wider oral passage than typical obstruents, creating friction-less airflow. Articulatorily, these sounds
are often closer to high vowels, yet they function structurally as consonants in terms of syllable
structure (e.g., starting an onset, as in ‘'wet' or ‘read’). This ambiguity has led to historical debates
about their status, with some systems classifying them as semivowels due to their acoustic
periodicity and vowel-like resonance characteristics.

Beyond the standard pulmonic (lung-driven) consonants, many languages employ non-pulmonic
consonants, which require specialized mechanisms of airflow generation, presenting further
complexities for universal classification. These include ejectives (produced by compressing air in
the pharynx/larynx and moving the glottis upward), implosives (produced by creating a partial
vacuum in the oral cavity by moving the glottis downward), and clicks (produced by creating a
closure in the mouth and then rapidly pulling the tongue downward, primarily found in Southern
African languages). While these mechanisms differ radically from pulmonic sounds, they are
fundamentally classified as consonants because they all involve a complete or severe constriction
of the vocal tract used to create speech noise.

Another area of complexity involves the distinction between various types of lateral and rhotic
sounds, whose manners of articulation are often highly language-specific and difficult to categorize
neatly into the primary manners of stops or fricatives. For instance, the exact articulation of the
English /r/ can vary dramatically (from retroflex to bunched), and many languages feature lateral
fricatives (e.g., Welsh 'll"), which combine the airflow characteristics of a fricative with the lateral
release path of a liquid. These complexities underscore the fact that the consonant inventory of
human language is a continuum of articulatory possibilities, demanding constant refinement and
nuanced interpretation within the framework of scientific phonetics.

Further Reading

Consonant (Wikipedia)
The International Phonetic Alphabet (IPA) Chart
Ladefoged, P., & Johnson, K. (2015). A Course in Phonetics. Cengage Learning.
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