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Course Outline 
Part I: Introduc*on, theore*cal founda*ons and concepts  
  basic principles of phonology and its rela*on to phone*cs; 

structure and complexity of phoneme inventories; syllable 
structure and complexity 

  Theories: structuralism, genera*ve phonology, complexity 
theory 

Part II: Phonological processes in synchrony and diachrony  
  Content: synchronic approaches to phonological 

processes; change of sound pa?erns 

  Theories: deriva*onal phonology and Op*mality Theory; 
Evolu*onary Phonology 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Course Outline (cont’d) 
Part III: Nonlinear phonology (with a focus on tone)  
  Content:  principles of nonlinear phonology, nature and 

analysis of tone systems 

  Theory to be illustrated: autosegmental phonology 
Part IV: Interac*ve discussion session 

You are invited to bring your own phonological data for 
discussion and analysis 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Why phonology? 
Ontological reasons 
  Phonology is an essen*al part of any given language 
  Fundament of the structure of any grammar 
 
Theore1cal and prac1cal reasons for us linguists 
  Phonology is a good start to understand how the grammar 

of a language works 
  If we don’t understand the phonological structure of a 

language, it is likely that we don’t understand other parts 
of the grammar either or that we misunderstand them 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What is phonology? 
Defini1on by Nathan (2008:1): 
 “Phonology is the study of the organiza4on and structure 
of the sounds of language. Like most areas of grammar it 
deals both with universal and language‐specific principles. 
All spoken human languages make all (or virtually all) 
their words with combina4ons of consonants and vowels, 
and all (or virtually all) languages group those sounds into 
units called syllables, and generally, group the syllables 
into larger groups called feet.” 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Excursus: What is phone1cs? 
Defini1on by Ladefoged (2005:1): 

“Phone4cs is concerned with describing speech. There are many 
different reasons for wan4ng to describe speech, which means that 
there are many different kinds of phone4cians. Some are concerned 
with the sounds that occur in the languages of the world. Others are 
more concerned with helping people speak a par4cular form of 
English. Yet others are looking for ways to make computers talk more 
intelligibly, or to recognize whatever is said to them. For all these 
purposes phone4cians need to find out what people are doing when 
they are talking and how the sounds of speech can be described.” 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Subdisciplines of phone1cs 
  Ar1culatory phone1cs: Human sound produc1on 

Brain of the speaker: controls the transmission of an idea of speech 
and ini*ates speech produc*on 

Speech apparatus: contains the “tools” necessary for speech 
produc*on 

  Acous1c phone1cs: Physical aspects of human sounds 

Sound is transferred as acous*c energy from the speaker the hearer  

  Auditory phone1cs: Percep1on of human sounds 
Ear: receives the sound and tranfers the information to the brain 
Brain: decodes and interpretes the information it received from 
the ear. 
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Our speech produc1on tools 
 
 
 
 
 
 
 
 
taken from 
Odden 
(2005) 
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The Interna1onal Phone1c Alphabet (IPA) 
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The Interna1onal Phone1c Alphabet (IPA) 
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The Interna1onal Phone1c Alphabet (IPA) 
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The Interna1onal Phone1c Alphabet (IPA) 
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The Interna1onal Phone1c Alphabet (IPA) 
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The Interna1onal Phone1c Alphabet (IPA) 

Listen to the sounds of the world’s languages! 
 
UCLA phonetics lab data: 
http://www.phonetics.ucla.edu/ 
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Electronic tools for phone1cs/phonology 

  Praat  
  Transcriber 
  Audacity 
 
 
 
 
 
pictures: 
above: spectrogram 
below: waveform 
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Rela1on phone1cs/phonology 

Phone1cs 

  physical aspects of human speech 
  “concrete”, material perspec*ve 

  unit: phone: human speech sound 

 

Phonology 

  systemacity and organiza*on of human sound pa?erns 
  “abstract”, func*onal perspec*ve 

  unit: phoneme: smallest unit differen*a*ng meaning 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Rela1on phone1cs/phonology 

Conven1ons 

[..]  phone*c representa*on 
/…/  phonological representa*on 

<…>  orthographic representa*on 

 

1 phoneme can be represented by 1 or more allophones 

1 (allo)phone can represent 1 or more phonemes 
 

Types of allophony 

  Complementary distribu*on: choice determined by the 
phonological environment 

  Free varia*on: choice of the allophones is free 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Fieldwork: How to find the phonemes 

1st step: write down all the sounds and organize them in a table 

2nd step: determine sounds that might cons*tute phonemes 
together 

 

1 phoneme can be represented by 1 or more allophones 

1 (allo)phone can represent 1 or more phonemes 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Fieldwork: How to find the phonemes 

3rd step: establish lists for those sounds 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Fieldwork: How to find the phonemes 

4th step: determine the distribu*on of the examined sounds: 

  they can be in contrast in iden*cal environment (e.g. English 
[led] vs. [red]) 

  they can be in contrast in analogical environment (e.g. both 
sounds occur word‐ini*ally before a vowel) 

  separate phonemes 

  they can be in complementary distribu*on 

  they can be in free varia*on 

  allophones of one single phoneme 
5th step: establish the phoneme inventory and phonological rules 

e.g. /r/     vs.  /l/ ‐> [ɫ] / _ # 

               [l] elsewhere 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History of phonology: structuralism 

Structuralism 

  founda*ons: sign, rela*on of elements to each other 
  origin: de Saussure (1916) 

  not only in linguis*cs, but also in other disciplines 
(anthropology, sociology, literary theory) 

  replaced by Genera*ve Grammar in the ficies 

Relevance for phonology 

  Inventory of sounds can be analyzed in terms of a series of 
contrasts 

  Nikolai Trubetzkoy (1939): Principles of Phonology: defini*on 
of the phoneme; phonology separated from phone*cs 

  many aspects s*ll standard today 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History of phonology: genera1ve phonology 

Genera1ve grammar 

  as of Chomsky (1957) 
  influenced by structuralism 

  underlying vs surface structure 

  various versions, very influen*al in the seven*es and eigh*es 

  decreasing popularity since the nine*es 

Genera1ve phonology 
  influen*al work: Chomsky and Halle (1968): The Sound PaLern 

of English 

  phonological representa*ons are sequences of segments 
which can be characterized by dis*nc*ve features 

  s*ll influen*al today to some degree 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Dis1nc1ve features of some AE consonants 

Taken from 

Odden (2005) 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Phoneme systems: complexity 
Number of consonants 

  Rotokas (West Bougainville, Papua New Guinea): 6  
  English: 24 (average)  

  !Xóõ (South Khoisan, Botswana): 122 (debated) 

Number of vowels 

  Yimas (Lower Sepik; Papua New Guinea): 2  

  Swahili: 5 (average)  
  !Xũ (North Khoisan; Namibia): 24  

Total 

  Rotokas: 11 phonemes 

  !Xũ (North Khoisan; Namibia): 141 phonemes (debated) 

  average: ca. 30 phonemes 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Complexity of consonant systems 

Small systems 

  few places of ar*cula*on 
  usually (bi)labial, dental/alveolar, velar, (glo?al), (palatal) 

  few types of consonants: 

  voiceless obstruents (plosives, frica*ves) 

  voiced nasals, approximants, “liquids” (l, r) 

Frequency of consonantal phonemes 
  plosives: t > p, k >… 

  frica*ves: s > ʃ, f, z, x, v, ʒ >... 
  nasals: n, m > ŋ > ɲ > ... 

  liquids: l > r 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Consonant systems worldwide: WALS 

WALS (The World Atlas of Language Structures) 

  large typological database of structural proper*es of 
languages 

  edited by M. Haspelmath, D. Gil, M.S. Dryer, B. Comrie 

  55 contributors 

  > 140 maps 

  first (printed) edi*on 2005 (Oxford University Press) 

  second edi*on 2008, third edi*on 2011: wals.info 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Consonant inventories 

WALS map 1: Maddieson (2005) 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Voicing in plosives and frica1ves 

WALS map 4: Maddieson (2005) 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Gaps in plosive systems 

WALS map 5: Maddieson (2005) 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Presence of uncommon consonants 

WALS map 19: Maddieson (2005) 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Para‐linguis1c usages of clicks 

WALS map 142: Gil (2005) 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Vowel quality inventories 

The complexity of vowel inventories 

  2 vowels: only central (e.g. /a ə/ 
  3 vowels: ocen /a i u/, some*mes central vowels only 

  5 vowels: very common, ocen /i e a o u/ 

  >5 vowels: further vowel quali*es, e.g. 

  nasalized vowels 
  front rounded vowels (/ø y/, common in northern Eurasia) 
  +/‐ATR (advanced tongue root)(common in Africa) 

 



32 

Vowel quality inventories 

WALS map 2: Maddieson (2005) 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Vowel nasaliza1on 

WALS map 10: Hajek (2005) 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Front rounded vowels 

WALS map 11: Maddieson (2005) 

 



35 

Combining the sounds: phonotac1cs 

Phonotac1cs: “order of sounds”  
  >Ancient Greek phoné ‘voice’ + táksis ‘order’ 
  phonotac*c constraints: finding phonotac*c 

regulari*es, e.g. English /#pl/ OK, but /#lp/ not OK 

  systema*c gap: sound sequence not permi?ed due 
to phonotac*c constraints, e.g. English /zbktl/ 

  accidental gap: sound sequence permi?ed but not 
a?ested, e.g. English /ɡolk/ 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Syllables 

  phonological unit, needs a language‐specific 
defini*on 

  present in virtually all languages 
  relevant unit for many phonological rules 
  consonant + vowel (CV): least marked syllable type, 

occurs in (virtually) all language (possible excep*on: 
Arrernte in Australia) 

  syllable structure: onset + nucleus + coda 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Syllables 

  onset 
  C allowed in (virtually) all languages 
  no C allowed in some languages 

  record: 8C allowed in Georgian, e.g. /gvbrdγvnis/ ‘he is plucking us’ 

  nucleus 
  consists of only one segment, usually a vowel 

  other permi?ed sounds also tend to be high on the sonority hierarchy 

  sonority hierarchy: vowels > approximants > liquids > nasals > frica*ves > 
plosives/affricates 

  coda 
  no C: permi?ed in (virtually) all languages (=open syllables) 

  record: 5C in German, e.g. /hεrpsts/ ‘autumn (GEN)’ 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Syllable structure 

WALS map 12: Maddieson (2005) 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Prosodic cons1tuents 

  syllable 

  foot: relevant for stress pa?erns 
  phonological word: not necessarily the same as a gramma*cal 

word or an orthographic word 

  phonological phrase: contains one or more phonological 
words 

  intona*on phrase: delimited by speech pauses, not 
necessarily the same as a gramma*cal sentence 

  phonological u?erance 
 



40 

Foot, rhythm types 

  dis*nc*ons 
  stress accent vs pitch accent 
  primary vs secondary accent 

  foot: strong vs weak 

  foot types 
  trochee: strong syllable + weak syllable 

  iamb: weak syllable + strong syllable 

  stress assignment: from right to lec vs. from lec to right 

  unit for the syllable weight: mora: (C)V: 1 mora; (C)V:, (C)VC: 2 
moras 

  weight‐sensi*ve stress vs stress not sensi*ve to weight 

  fixed vs. not fixed stress 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Phonological word 

Defini1on (Dixon & Aikhenvald 2002: 13) 

“A phonological unit larger than the syllable (in some languages it may 
minimally be just one syllable) which has at least one (and generally 
more than one) phonological defining property chosen from the 
following areas: 

  Segmental features – internal syllabic and segmental structure; 
phone*c realisa*ons in terms of this; word boundary phenomena; 
pause phenomena.  

  Prosodic features – stress (or accent and/or tone assignment; 
prosodic features such as nasalisa*on, retroflexion, vowel harmony.  

  Phonological rules – some rules apply only within a phonological 
word; others (external sandhi rules) apply specifically across a 
phonological word boundary.” 

 



 
Thank you! 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