PHONE TICS




Phonetics is the study of the physiology and
aerodynamics of speech sounds:
1.how they are made (articulatory
phonetics)
2.how they are heard (auditory phonetics)
3.their physical properties (acoustic
phonetics)



.Speech sounds & spelling: the need for a
phonetic transcription system

2.Vocal tract anatomy

3.Production of consonants, vowels

4.Natural classes

5.Length & suprasegmental features including

stress and tone
6.Using the IPA to transcribe speech sounds



Why do we need a
phonetic transcription
system?



Writing Systems:

1 sound may be represented by 2 letters (digraphs): ,<th>, <sh>, <ch>
1 letter may represent 2 sounds: <x> = [ks]
some sounds may be represented by different letters:
o [s]: <s> in seq; <c> inice; <ss> in glass

o [a]: <o> in cot; <a> in father; <au> in caught

while a single letter may represent many different sounds:
o 0 <o> [1] in women; [a] in odd; [a], [o] in potato; [o] in stove; [u] in
whose

letters may not indicate any sound at all: know, lamb, through, love
Some spellings can be read in more than one way: bow, lead, defense,

pie.



e Conventional writing systems of any language are
hard to use for linguistic analysis, because they:
o represent speech sounds in an unreliable,
erratic, and poorly detailed manner
o vary pretty drastically from one language to
the next in design & accuracy
e We need a transcription system that is consistent
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lips
teeth
alveolar ridge
(hard) palate
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uvula
tongue (tip, blade, dorsum, root)
nasal cavity
oral cavity
pharynx
epiglottis
larynx
glottis
vocal folds
lungs




Phonetic Transcription

Describing a sound (phone)

Consonants are usually described with these characteristics:
e Voicing: is there vocal fold vibration associated with the sound?
e Place of articulation: where in the vocal tract is the sound produced?
e Manner of articulation: how does the vocal tract produce the sound?
They are also classified as obstruent or sonorant:
e Obstruents are produced when the flow of air through the vocal tract is tightly
obstructed or blocked altogether, so that there is a downstream noise source
e Sonorant consonants are produced when airflow is relatively less obstructed,
and there is no downstream noise source (Vowels are sonorants, too)



Voicing
Voicing is contributed by the vocal folds, two membranes in the larynx which
may vibrate as air passes through the glottis (the space between them).
Examples:

[ptksf[m]are all voiceless
consonants

[bdgzvzrlw] areall voiced
consonants

| FEFfEFEFFFFFVVVVVVIVIVIVIY ]
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Place of Articulation

bilabial consonants: produced by bringing both lips together [p b]
pop [prap] beep [bip] mope [mop] whip [wip]

labiodental: the lower lip is brought against the upper teeth. [f v]
food [fud] rough [uaf] void [vajd] have [hoev]

interdental: the tongue tip (or apex) is brought between (or just

behind) both sets of teeth [0 8]
thin [B1n] with [wiB] then [den] bathe [bed]

alveolar: the tongue apex is brought against or near the

alveolar ridge, just behind the upper teeth. [tdszn | J]
sock [sak] base [bejs] zoo [zu] ten [then] net [net] duck [dak] could [khod] reign
luejn] cotton [kha?n] lock [lak] rock [1ak] call [khat] bore [bau]



Place of Articulation

palatal: the tongue body (or blade) is brought against or near
the hard palate [ 3 t] d3 ]
hush [haJ] rouge [1uz] chalk [tfak] judge [d3adz] bridge [buidz] yell [jet]

velar: the tongue back (or dorsum) is brought against the velum. [k g n}
kick [khik] rack [ucek] gone [gan] beg [beg] bang [baen] think [B1nk]
e [w] also has both a labial and a velar gesture, so it's labiovelar

glottal sounds [h ?]
for [h], air flows through the glottis without vibrating the vocal folds:
hot [hat] haughty [hari]
for [?], the vocal folds are closed and then opened, creating a small pop:
rotten [1a?n] kitten [khi?n]



Manhnher

Obstruents:

Stops/Plosives: Complete closure of the oral cavity (except [?]) followed by an
abrupt, noisy release:

[ptkbdg?]

Fricatives: Narrow constriction but not complete closure, noisy turbulence during
constriction:

[fvedsz[zh]

Affricates: Complete closure like a stop, but slower, noisier release than stop
Resemble a stop followed by a fricative:

[ts tf d3]



Manhnher

Sonorants:

Nasals: Have complete oral closure, like stops, but have unobstructed airflow via the nasal
cavity, require a lowered velum

[m nn]

Liquids: Partial obstruction of the oral cavity, free flow of air around the obstruction
permitted

[14]

Flaps: Very brief contact between articulators

e.g. the alveolar flap [r]

Rhotics: Many rhotic “r-like” consonants.

— American English has retroflex [4]: a true phonetic sonorant.

Glides: minimal obstruction of the oral cavity.

Vowel-like, but more transient: [j w]

— Some English dialects also have voiceless [m]



THE INTERNATIONAL PHONETIC ALPHABET (revised to 2020)
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Symbols to the right in a cell are voiced, to the left are voiceless. Shaded areas denote articulations judged impossible.

https://www.ipachart.com/ https://ipa.typeit.org/
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VOWLELS
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owels are highly sonorant speech sounds, formed with a very
open vocdl tract.

e VVowels default to voiced like other sonorants

 They are generally syllabic: they can form a syllable without

the presence of any other speech sounds.

They are usually described according to

e jaw height (high - mid -low)

e tongue position (front, back)

* lip rounding
Vowels may occur singly (monophthongs), or they may be
combined with a glide to form diphthongs.




Articulatory features:

1. height: Is the tongue higher or lower 1n the mouth?
a. High vowels 1n English: [11u 0]:
‘heat’ [hit] ‘hit’ [hit] ‘hoot’ [hut] ‘hood’ [hud]
b. Mid: [e € 9 A 0 9]
‘bait’ [bejt] or [beit] “bet’ [bet] ‘above’ [9 bav] ‘bone’ [bon]
‘caught’ [khot] (for eastern speakers mostly)
c. Low: [® a q]
‘cat’ [khaet] ‘cot’ [khat] ‘Pa’ [p"a]




Articulatory features:

2.backness: Is the tongue relatively advanced or retracted?
a. Back vowels in English: [uv oo a aj
‘boot’ [but] ‘good’ [gud] ‘goat’ [got] ‘Pa’ [p"a] ‘pie’ [p"a] )
b. Front: [11¢ € &]

‘neat’ [nit] ‘nit’ [nit] ‘Nate’ [net] ‘net’ [net] ‘gnat’ [naet]
c. Central: [0 A]
‘annul’ [0 nal] ‘but’ [bat] ‘along’ [o'lan]




Articulatory features:

3.roundness: Are the lips protruded and pursed?
a. Round vowels: [u v 0 9]
b. All other vowels are unrounded.
4. tense/lax: What 1s the degree of muscular tension 1n the tongue?
a. Tense vowels: [1 e u 0]
b. Lax vowels: [Te & aao v o A]
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Description

high front unroun
high front unroun

front diphthong

ded, tense

ded, lax

mid front unrounded

low front unrounded

mid central vowel

; schwa

mid central unrounded

high back rounded, tense

high back rounded, lax

back rounded dip]

mid back rounded

hthong

low back unround

ed

Example
beet

bit
bait
bet
bat

first vowel 1n about
but

boot

book

boat

bought
father



A monophthong has one relatively steady vowel quality: bed [bed].
A diphthong involves movement from one vowel position toward another:
e [a1] 1n bite

e [av] in house In American English, tense vowels are

I b pronounced as diphthongs:
° LN DOY front
e [e1] 1n day key [ij]
° _()()] 1mn g0 hey [ej]

) back + round

: . b
Sometimes [j] instead of 00 [uw]
no [ow]

[1] or [w] 1nstead of [U]




Natural Classes

A natural class is the set of all sounds that share
some feature or set of
features.

Sometimes, a functional natural class is the set of
sounds that do NOT have some feature.
Think of them as [-feature| instead of [ +feature]

(whatever the feature happens to be).




Natural classes are very important, especially because sound rules usually apply
to whole classes of sounds, not to random single sounds (1important to remember
when we move 1into phonology).

Examples:
1.In English, the voiceless oral stops /p t k/ are aspirated when they appear first
in a stressed syllable:
ptk/ — [pPthkh]/ o
2. In AmE, the alveolar stops /t d/ are flapped between vowels after a stressed
syllable:
/td/ — [c]/ 'V V
3. In English, vowels are nasalized preceding a nasal consonant [m n p]:
V—-V/ N




Length + Suprasegmentals

In some languages, consonant and/or vowels can be lengthened
distinctively, by

extending the length of time the articulation 1s held, indicated by
the diacritic [:]

Examples:
Latin: [populus] ‘people’ but [po:pulus] “poplar’
Sc Gaelic: [palta] ‘stick’ but [pa:Pta] ‘boat’




Suprasegmental Features

Not all of the significant components of speech affect
iIndividual segments; some occur “above” the segment
level. That is, they're not part of single speech sounds, but
Instead seem to apply at the syllable or word level.
These suprasegmental features include
e stress
e pitch
- tone




Stress

Stress can take varying forms, but usually involves increased length and volume of
certain syllables, or a rising pitch. In most languages, each content word has one and only
one main stress.

Stress 1s predictable (rule-driven) in some languages:

a. Stress 1n Spanish nouns usually falls on the penultimate syllable 1f vowel-final, or
the final syllable 1f consonant-final:
pepita [pe pita] ‘seed’, sonido [so nido] ‘sound’, but
corazon [kora zon] ‘heart’, estres [es tres] ‘stress’

b. 1n Scottish Gaelic and Finnish, stress 1s usually on the first syllable:

Gaelic: tapadh [ thaPpa] ‘success’, balach [ patox] ‘lad’, uisge [ ufko]‘water’
Finnish: kirja [ ‘kirja] ‘book’, istua [ ‘1stua] ‘to sit’, hypata [ hypatae] ‘to jump’



Stress

In other languages, stress 1s assigned lexically; there’s no rule. (Or, 1f there are

patterns, they can be pretty complex and opaque to most speakers, as in English.)
English: reject [ro d3ekt] (the verb) vs. reject [ r1dzekt] (the noun)
Russian: glaz [ glas] ‘eye’ (nom.sg)
glaza [gla za] ‘eyes’ (nom.pl) but
glaza [ glaza] ‘of an eye’ (gen.sg)

IPA uses a high bar marks primary stress, a low bar
secondary. The bar goes 1n front of the affected syllable:

happenstance: [ hapn stents], laboratory [ 'laebia toii]
home sick vs. homesick: [ hom sik], [ hom sik]




Pitch & Tone: , r‘
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i II | 1
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We’re gonna get some coffee.

Both pitch and tone refer to the fundamental frequency of the utterance:

the rate at which the vocal folds are vibrating. This frequency can be

adjusted by speakers to serve different linguistic functions.

Prosodic pitch: frequency adjustment at the sentence or utterance level
B (statement, falling pitch)

- may be used as a conversational cue spectrograms

- ¢.g. to tell questions from statements in English

Tone: Or frequency can be modified at the word level: speakers use 1t to
distinguish one word from another, as in the Chinese languages and their

neighbors

We're gonna get some coffee?

(question, rising pitch)




Are the first and last sounds voiced or voiceless?

a. though
b. laugh
C. hudge
d. depot

e. blot
f. stitch

g. passed

h. crate




Same or Different
Place of Articulation Manner of Articulation

a. [t] : [p] a. [k] : [p.
b. [k] : [n. b. [w]:[J.
c. [p]:[b c.[0]: [t]
d.[z]: [s d. [1] : [1]
e. [d3] : [J] [d3] = [t/]




Natural Classes
a.[sztfd3 [ 3]
b.[11¢e € &]:

c. [t)3)d3)]:

d. [h ?]:
e.[tdlinsz]:
f.[pbmfv]:
g.luo1ie]:
h.[pbtdkg?]:
. [lxmnyjw]:

1. [uov o0 9]:
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Symbols to the right in a cell are voiced, to the left are voiceless. Shaded areas denote articulations judged impossible.

Transcribe 1n narrow IPA transcription.

labial coronal dorsal Include stress, aspiration, and nasalization.
bilabial labio- (inter) alveolar  post-  palatal velar glottal
dental dental alveolar
a. yawn e. bustle
stops p b t d c 5 k g ?
fricatives f v 06 0 s z [ 13 x y h
afficats s & d b. mouse f. chased
nasals m n n n
liquids
ol | c. annoyed g. cure
rhotic I
glides (w) j (w)

d. partner h. twig



~/

For nasalization [ ], as in yawn [jon], the vowel becomes nasalized because the next sound 1s
[n], which 1s a nasal consonant. Your soft palate starts lowering a little early to prepare for the [n],
so some air goes through your nose while you're still saying the vowel. This 1s called anticipatory

coarticulation.

For a syllabic consonant [ ], as in bustle [basl], the [1] acts like the vowel of the second syllable.
Instead of clearly saying something like [basal], speakers often weaken or leave out the schwa [9],
and the [1] takes over as the syllable's center.

For aspiration ["], as 1n cure [kPjo1], there 1s a short puff of air after the [k]. In English, voiceless
stops [p t k] are usually aspirated when they occur at the beginning of a stressed syllable. Your
vocal folds don't start vibrating immediately after the stop 1s released, creating that puff of air.



Conlang

1.Consonant sounds: list the consonants in IPA, suchas /ptkmns |1t/
2. Vowel sounds: list the vowels 1n [PA, such as/iea o u/

3.How the sounds are made: briefly describe unusual sounds 1f needed
4.Voicing: note pairs like /p/ vs. /b/ or /t/ vs. /d/

5.Make basic consonants and vowel charts

o Include place and manner of articulation

o Include vowel height/backness/rounding
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