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Continued in-depth historical-comparative research into Central Chadic phonology reveals 

that present-day Central Chadic languages possess a number of phonemes that cannot be 

reconstructed for Proto-Central Chadic. Among the driving forces for their evolution were 

processes of ‘prosodification’, whereby articulatory features such as PAL (palatal), LAB 

(labial), NAS (nasal) and GLOT (glottal) disassociate from their original host segments and 

become ‘floating’ and thereby free to re-associate with other hosts within the word. In 

Chadic linguistics, such suprasegmental processes and effects are referred to as ‘prosodies’. 

As a result, present-day languages possess innovative palatalised, labialised, prenasalised, 

and glottalised consonants and approximants as much as considerably enriched vowel 

systems. The paper discusses diachronic scenarios according to which ‘secondary’ 

glottal(ised) segments emerge in addition to safely reconstructed ‘primary’ *ɓ and *ɗ. In one 

scenario, allophonic glottal stops end up as a floating feature (GLOT), which re-associates 

with another segment in the chain of phonemes resulting in glottal ‘colouring’ of the new 

host. In a parallel scenario, an allophonic glottal stop ends up in abutting position to another 

segment, with which it fuses and likewise fosters a new synchronic glottal phoneme. 
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1. Introduction 

This paper discusses the diachronic emergence of a number of ‘secondary’ synchronic glottal 

consonants and approximants in Central Chadic languages in addition to the two ‘primary’ ones *ɓ 

and *ɗ, which can be safely reconstructed for Proto-Central Chadic (PCC). The secondary and 

apparently ‘new’ phonemes are not reconstructed as belonging to the segmental inventories of the 

proto-language. In those modern languages in which they occur, we owe their presence to a set of 

historical phonological processes such as ‘prosodification’ and segmental fusion.  

The question of how many glottal consonants and approximants can be reconstructed as 

phonemes for Proto-Chadic (PC) is an intriguing one in Chadic linguistics and has hitherto not yet 

found a final answer. In a ground-breaking paper, Newman (1977: 9) reconstructs *ɓ, *ɗ, and *’J 

(“probably a glottalized palatal stop”) and insists on the absence of phonemic glottal stop in the 

proto-language. Revisiting the issue, Newman (2006) now argues in favour of reconstructing four 

places of articulation for glottal consonants. In addition to the common labial and alveolar 

‘implosives’ *ɓ and *ɗ, he sketches out the following picture.  

 

Glottalized palatals appear variably as /ɗy/ or /’y/, or as ejective /c’/. Glottalized velars in 

Chadic are much less common, but they do occur. They appear as implosive /ɠ/ (Tera), an 

ejective /ƙ/ (Hausa and some varieties of Kotoko), and as glottalized /’w/ (Margi), the 

original Proto-Chadic form being undetermined. Other glottalized consonants, e.g. /ɬ’/ or /t’/ 

(Warji) are sporadic… 

Newman (2006: 192) 

 

Newman (2006) further mentions additional ejective consonants in languages of the West Chadic 

Goemai group, which he considers “a recent innovation without broader historical significance”. In 

this paper, we discuss the nature and history of sporadically occurring innovated glottal(ised) 
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phonemes with a focus on the languages of the Central Chadic branch, for which only *ɓ and *ɗ are 

safely reconstructed (cf. Gravina 2014, Wolff 2024). 

In a broader perspective, glottal consonants are not the only innovative sounds (potentially 

turning into new synchronic phonemes) that have emerged in post-PCC periods and now form part of 

the phonology of present-day Central Chadic languages. They belong to a larger set of secondary 

phonemes, which come about via historical processes of ‘prosodification’. We speak of 

prosodification whenever articulatory features such as PAL (palatal), LAB (labial), NAS (nasal) and 

GLOT (glottal) can be assumed to have disassociated from their original host segments and have 

become suprasegmentally ‘floating’ and thereby free to re-associate with other hosts within the 

boundaries of a morpheme or word. This gives rise to new sets of palatalised, labialised, prenasalised, 

and glottalised consonants and approximants (see 1.2 and 3.2 below). Prosodification also has effects 

on the vowels of the reconstructed minimal vertical vowel system of the common proto-language (for 

a theory of ‘vocalogenesis’ in Chadic, see Wolff 2017, 2022a, 2024).  

For sporadically occurring innovated glottalised phonemes and at variance with the scenario of 

prosodic glottalisation, an alternative diachronic scenario is feasible according to which some of 

these secondary glottal phonemes may also come about by fusion of a reconstructed segment with an 

abutting allophonic glottal stop *[ʔ] (see 3.3). Such fusion of abutting segments has parallels with 

regard to the emergence of synchronic velar nasals (both ‘plain’ and labialised), which originate from 

diachronic fusions of nasal and velar obstruents, and which as such cannot be reconstructed for the 

common proto-language, just like the prenasalised obstruents, which frequently occur in most 

modern Chadic languages (see Wolff 2022b). 

Therefore and in broader terms of the linguistic evolution of the Central Chadic languages, a 

pervasive pattern shows up that is responsible for the considerable enrichment of the phonemic 

inventories in present-day languages, well beyond the reconstructed inventories of the common 

proto-language. This pattern operates by repeated phonologisation of allophones and phonetic 

variants. In the long run, this creates synchronic multi-vowel systems, ‘plain’ and labialised velar 

nasals, (often incomplete) series of palatalised, labialised and prenasalised consonants, and not the 

least sporadically emerging secondary glottal consonants and approximants. It is this general picture 

emerging from in-depth historical comparative Chadic linguistics, and focused on the 80 languages of 

the Central Chadic branch, that may provide answers to a set of intriguing and still open central 

questions in historical Chadic linguistics, such as  

 

• how many and which consonants, approximants and vowels can be confidently reconstructed for the 

common proto-language (and also for the proto-languages of the four branches of the Chadic family), 

i.e. beyond vaguely listing ‘common inventories’ of sounds found in present-day languages (cf. 

Newman 2006, Schuh 2017); 

• related to the above: What are the ultimate historical sources for the (often incomplete) series of 

palatalised, labialised, prenasalised and glottalised consonants and approximants in modern languages;  

• and, not least: How to explain the massive diversity of ‘vowel systems’ (with between one vowel 

[always /a/] and up to 16 short and long vowels) in modern Chadic languages, which we may safely 

assume to have developed from a proto system with only a minimal inventory of phonemic vowels, 

possibly only one (*/a/) or two (*/a, ə/).1  

 
1 Note that we reconstruct for PCC a minimal vertical vowel system based on tongue height, with a low 

phonemic vowel */a/ and a non-low non-phonemic (pro- and epenthetic) ‘intrusive’ vowel *ə, which is highly if 

not totally predictable in its occurrence. The high vowels [i] and [u] are present in phonetic realisations, but 

systemically they represent conditioned allophones of the phonemic approximants */y/ (IPA j) and */w/ in 

syllable-nucleus positions, i.e. they are not vowel phonemes in their own right. Mid vowels [e, ɛ] and [o, ɔ] 

occur as prosodically ‘coloured’ allophones of */a/, just like < ɪ, ɨ, i > and < ʊ, ʉ, u > represent transcriptions of 
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1.1 Advances in comparative Central Chadic linguistics With 196 currently recognised languages, 

Chadic constitutes the largest family within the Afroasiatic phylum, accounting for more than half of 

the total of its 381 languages listed in the Ethnologue (Eberhard et al. 2023). Chadic languages are 

spoken in the Wider Lake Chad Basin, in whose territory the modern states of Cameroon, Chad, 

Niger, and Nigeria share, and which is located in the Sahel zone of the so-called Central Sudan south 

of the Sahara Desert. Conveniently and following the suggestion by Newman (1977, and in later 

works), the Chadic language family is sub-classified into four branches, namely West Chadic 

(including Hausa, one of the major autochthone African lingua francas), Central Chadic, East Chadic, 

and Masa.2  Of these, Central Chadic is the largest branch, and likely the most internally divergent 

one, with 80 currently listed individual languages (Eberhard et al. 2023), of which 66 are represented 

in a freely accessible database (Gravina 2015) on which also our own most recent studies rest (Wolff 

2022a, 2022b, 2022c, 2023, 2024). 

Hitherto, the historical-comparative reconstructions of the phonology and a basic lexicon of 

Proto-Chadic as a whole had been delayed by mainly three factors. For a long time following the 

reclassification of the ‘Chad languages’ into a single family within Afroasiatic by Joseph H. 

Greenberg (1963), these factors were 

 

• The scarcity of robust data in terms of reliable modern and sufficiently abstract phonological analyses 

and descriptions of individual Chadic languages, aggravated by the absence of full-fledged dictionaries 

for the vast majority of these languages. For Central Chadic linguistics, the year 1963 also marked the 

appearance of the first modern descriptive grammar of a Central Chadic language, namely Margi, by 

the late Carl Hoffmann (1925-2007). The following decades saw a rather slow production of modern 

grammars for other languages belonging to the Central Chadic branch, with the production of proper 

dictionaries continuously lagging behind.  

• The folkloristic belief even among experts in Chadic and Afroasiatic linguistics that vowels in Chadic 

languages somehow escape the application of the comparative method and, thereby, were practically 

‘impossible’ to reconstruct. Subsequently, only vague hypotheses, if any at all, were proposed with 

regard to the inventory of vowels and their distribution in reconstructed lexical items in the common 

proto-language.  

• Linked to the above: The solid reconstruction of consonants depends on a conclusive reconstruction of 

vowels for the proto-language, and vice versa. Without a comprehensive theory about historical 

Chadic phonology incorporating the essential role of prosodies, none could be convincingly achieved 

without the other. Competing aspects of such comprehensive theory have been proposed by Wolff 

(1981, 1983, 2004, 2006, 2017, 2022a, 2024), Barreteau (1987), and Gravina (2014). 

 

Detailed comparative research on the languages of the Chadic family began with a pioneering 

attempt by Newman & Ma (1966), who, however, saw themselves unable to reconstruct vowels. This 

was followed by more substantial work by Paul Newman (1977), who, among others, suggested 

extremely tentative hypotheses on vowel inventories between two (*a, *ə) and four (*a, *ə, *i, *u) for 

 
prosodically ‘coloured’ *ə, under PAL and LAB respectively. Note potential neutralisation or confusion in the case 

of phonetic surface transcriptions < i, u >, which may represent */y, w/ in one case and *ə (under PAL, LAB) in 

another. Historical analysis taking note of ‘root types’ (see below) is able to tell one from the other. 
2 For the most recent bibliography of Chadic linguistics, see Newman 2022. For recent state-of-the-art accounts 

of Chadic linguistics, see Wolff (2022a: 2-17; in press). Following and elaborating on the sub-classification of 

Chadic languages as first proposed by Newman (1977), the three major branches (to the exception of Masa) were 

soon to be further sub-classified into sub-branches A, B, and C. Note that the Central Chadic branch has also 

been known as ‘Biu-Mandara’ following an early suggestion by Newman & Ma (1966). 
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Proto-Chadic.3 In a parallel manner, Jungraithmayr & Shimizu (1981) also provided early 

reconstructions of consonantal roots, but again left vowels almost totally unaccounted for. Until quite 

recently, comparative work and lexical reconstructions for Chadic languages kept failing to 

incorporate vowels, usually indicating their presumed positions by blanks or hyphens, and were 

unable to identify ‘regular sound correspondences’ among vowels between pairs of languages; see, 

for instance, Stolbova (2016: 45), who considered the reconstruction of vowels in Chadic “the most 

difficult or even an unsolvable task.” More recently, alternative approaches to solving the mystery 

behind the reconstruction of vowels in Central Chadic have been proposed by Gravina (2014) and 

Wolff (2017, 2022a).  

Rather than following a top-down approach to comparative Chadic linguistics that would be 

based on tentative hypotheses about Proto-Afroasiatic heritage, bottom-up approaches from within 

the branches of the family appear to be more promising. Early studies by Wolff (1981, 1983; Wolff et 

al. 1981) and Barreteau (1987) revealed the value of a lower-level ‘prosodic’ approach to language 

comparison and reconstruction. This was based on earlier insights into the synchronic phonology of, 

most of all, the Central Chadic-A language Higi as first suggested by Hoffmann (1965) and taken up 

by Mohrlang (1971, 1972) and others for the same or different Central Chadic-A languages.  

Central Chadic historical phonology and reconstructions received a boost when Gravina (2014) 

launched a first comprehensive attempt to reconstruct the historical phonology of Proto-Central 

Chadic including sub-branch B and C languages. It was based on previous insights provided by 

Wolff, Barreteau and others for Central Chadic-A languages, and it recognised the value of the 

‘prosodic’ approach for comparative purposes. In Gravina’s (2014) PhD thesis from Leiden 

University, only Y-prosody (PAL) played a pivotal role; W-prosody (LAB) was only dealt with 

marginally, and NAS was not considered at all. He also provided a freely accessible comparative 250-

item wordlist (Gravina 2015, including his own lexical reconstructions), comprising valuable 

published and unpublished data from up to 66 Central Chadic languages and varieties. Starting off 

from this rich and highly welcome database, Wolff (2022a, 2024) offers his own historical account of 

PCC phonology and lexical reconstructions, which differ considerably from Gravina’s pioneer 

attempt in terms of salient theoretical assumptions and methodological approach, and leading to 

alternative lexical reconstructions for the common proto-language. All three previously suggested 

prosodies (PAL, LAB, NAS) are treated on the same abstract levels of phonological and historical 

analysis, and GLOT is identified as a fourth prosody in Central Chadic languages.   

 

1.2 The notion of ‘prosody’ in (Central) Chadic linguistics More than half a century ago, a highly 

abstract phonological analysis of the synchronic sound system of the Central Chadic (sub-branch-A) 

language Higi in Nigeria was proposed by Hoffmann (1965), which made innovative use of the 

notion of ‘prosodies’ defined in terms of palatalisation (PAL), labialisation (LAB), and prenasalisation 

(NAS) of consonants. This approach was immediately taken up by Mohrlang (1971, 1972) and, a bit 

later, again by Barreteau (1983) for their work on the same language on both sides of the Nigeria-

Cameroon international border. By isolating shared effects of these three prosodies, it became 

possible to reduce the number of 93 synchronic consonantal phonemes in Higi to 26 basic 

consonants. Quite early, the morphophonological significance of prosodies, in particular PAL and 

 
3 More recently, Newman (2006: 193) advanced the hypothesis “that PC had 3 vowels (/i, u, a/)…” (plus vowel 

length), which mirrors long-received assumptions regarding the proto-language systems of Ancient Egyptian, 

Berber, and Semitic within Afroasiatic, while Proto-Cushitic and Proto-Omotic are suggested to be reconstructed 

with inventories showing five vowel qualities a, e, i, o, u (cf. the contributions on individual language families in 

Frajzyngier & Shay 2012), which can possibly be explained by their long-lasting neighbourhood to African 

languages of non-Afroasiatic stock.  
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LAB, was recognised and described for two other Central Chadic-A languages, namely Gude 

(Hoskison 1974, 1975) and Ga’anda (Roxana Ma Newman 1977). Prosodies such as PAL and LAB 

also operated in the vocalic domain of the languages. Soon other authors followed and successfully 

applied the prosodic approach for their own descriptive research on different Central Chadic (mainly 

sub-branch A) languages (cf. Roberts 2001 for Central Chadic languages spoken in Cameroon).  

The historical-comparative value of the prosodic approach to Central Chadic (sub-branch A) 

languages, in particular of the MANDARA and LAMANG groups, was recognised and described a few 

years later by Wolff (1981, 1983; Wolff et al. 1981), in particular with regard to the seemingly 

impossible reconstruction of proto-language vowels across Central Chadic that would take part in 

regular sound correspondences according to the classic Neogrammarian paradigm. It turned out that 

in particular PAL and LAB played an important role in the operation and historical development of 

mainly Central Chadic-A phonological systems, affecting both vowels and consonants. Comparative 

work on NAS was kind of side-lined, because it only affected consonants, which were considered to 

posit less problematic cases in terms of diachronic evolution, but see Wolff (2022b, 2023, 2024).  

The implied historical scenarios of the evolution of words from the proto-language chain of 

phonemic segments to their present-day language synchronic phonetic realisations in terms of 

transcriptions in the available database can be illustrated by the following examples (for more details, 

see Wolff [2022b, 2023, 2024]). Note that we reconstruct prosodies as originating from segments that 

make up the proto-language’s reconstructed phonemic input.4 The original host segment of the 

prosodic feature, which disassociates and becomes floating in order to eventually re-associate with 

one or more new host segments, may belong to either the simple (mono-morphemic) root or to a so-

called ‘augmented root’. Augmented roots carry one or more (mostly petrified and semantically 

bleached) grammatical markers from the proto-language’s grammar in both prefixal and suffixal 

positions. These root-augmental elements may function as segmental sources for prosodies, whence 

we speak of morphological prosodies. We speak of phonological prosodies wherever the segmental 

sources are root-internal.5 Our historical-comparative research shows that words in the modern 

languages, which are apparently mono-morphemic, frequently turn out under historical analysis to be 

originally poly-morphemic and carrying frozen grammatical markers, of which 15 have so far been 

identified. The original function of these affixes remains largely obscure while some have cognates in 

 
4 This is one of the major departures from alternative approaches, which consider prosodies in (Central) Chadic 

to be autonomous phonological units in addition to reconstructable consonants and vowels. See Roberts (2001: 

100): 

We identify prosodies as distinctive building blocks of the phonological system, just like the consonants and 

vowels, but which are independent of them. 

Likewise Gravina (2014: 71): 

In this study we will be distinguishing between prosodies (which are phonemic units), and their effects (such as 

vowel harmony or the modification of consonants). 

Experts like Roberts and Gravina recognise prosodies as pre-existing elements of Chadic language structure and 

use them – in a deus ex machina fashion – in order to ‘explain’ certain phonological processes in individual 

languages. Our own alternative approach, on the other hand, views prosodies as representing integral features of 

reconstructed proto-language segmental phonemes, which 1. de-link from the original host segments, 2. become 

suprasegmentally ‘floating’, and 3. re-link to another segment (or more than one segment) in the chain of 

segmental phonemes that make up the morpheme or word. Thereby, prosodies are understood to originally 

represent properties of proto-language segmental phonemes; they are neither ‘independent’ of these nor separate 

autonomous ‘building blocks’ in addition to these. Prosodies have distinct ‘colouring’ effects on segments over 

short and long distances within a morpheme or word and, thereby, may phonetically ‘harmonise’ segments of a 

word.  

5 We owe this terminological distinction to Schuh (2002); Y-prosody as a ‘morphological process’ was first 

described for the Central Chadic language Ga’anda (Tera group) by Roxana Ma Newman (1977).  
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modern languages; they are reconstructed based on their common forms and their rather wide 

distribution across most if not all language groups within Central-Chadic (for details, see Wolff 

2022a, 2024). Note that manifestations of ‘root augmentation’ are language specific and highly 

lexicalised. Likewise, the choices of ‘root type’ (see below, and fn. 6) are language specific and 

highly lexicalised, when individual languages opt for one or more possible vocalisation patterns of 

the same lexical root. The occurrences and types of ‘root augmentation’ and ‘root type choice’ escape 

the Neogrammarian notion of ‘regular sound correspondence’; in the literature they previously tended 

to be ignored or dismissed as ‘sporadic’. 

The examples of synchronic reflexes of PCC *ɬ(a)ma ‘ear, name’ in Central-Chadic B and C 

languages under (1) show the ‘colouring’ effects of PAL in Mazera sime and LAB in Mbara ɬumo as 

opposed to Gidar ɬəma, where any prosodic ‘colouring’ is absent.6 

 

(1) ‘ear, name’ (PCC *ɬ(a)ma)  

 No prosody Y-prosody/PAL W-prosody/LAB 

 Gidar (GIDAR) 

ɬəma 

Mazera (KOTOKO-SOUTH) 

sime 

Mbara (MUSGUM) 

 ɬumo 

Proto-language input 

ə-epenthesis 

 

Sound change 

 

Prosodification 

 

 

 

Prosody mapping 

 

Synchronic output 

*ɬ m a 

*ɬ[ə]m a 

 

 

 

 

 

 

 

 

 

ɬ ə m a 

*ɬ m a - y 

*ɬ[ə]m a - y 
 

*s[ə]m a - y 

 

*s[ə]m a - Øy 

 

                          PAL 

 

*s[ə]ym ay 

 

s i m    e   

*ɬ m a - kʷ 

*ɬ[ə]m a - kʷ 

 

*ɬ[ə]m a - w 

 

*ɬ[ə]m a - Øʷ 

 

                   LAB 

 

*ɬ[ə]ʷ m aʷ 

 

ɬ  u  m  o 

 

The synchronic reflexes of PCC *z(a)gʷa ‘donkey’ in Central-Chadic A languages under (2a, b) 

show, first of all, the distinction of underlying ‘root types’ according to absence (2a) or presence (2b) 

 
6 Note that our PCC reconstructions often contain conflated formulas, which represent different ‘root types’ 

according to the potential presence or absence of medial interconsonantal */a/. A formula such as *ɬ(a)ma 

indicates that two root types may potentially occur in individual languages: *ɬma (root type CCa) and *ɬama 

(root type CaCa). Our notion of ‘root type’ corresponds to that of ‘pattern’ in Afroasiatic linguistics under the 

common assumption of an underlying ‘root-and-pattern’ structure, in which ‘roots’ are purely consonantal 

(including approximants) and ‘pattern’ reflects the distribution of vowels within the morpheme or word. 

Since we reconstruct PCC with only one vowel phoneme */a/, pro- and epenthetic vowels are being inserted in 

order to create acceptable syllable structures; these pro- and epenthetic vowels (usually transcribed < ə >, but 

occasionally < a >) are indicated in the following examples by using square brackets. Note that the reconstructed 

approximants */y/ (IPA j) and */w/ have regular conditioned allophones *[i] and *[u] in syllable-nucleus 

positions and are transcribed as such in the present-day languages. Note also that in a number of individual 

modern languages, lexical-final */a/ is reflected by its raised allophone [ə], possibly conditioned by occurrence 

in pre-juncture positions. Deletion/historical loss of a segment is indicated by ‘Ø’, and prosodies are indicated by 

raised symbols: < y, w, n, ʔ >. Characteristically under Y-prosody (PAL), */a/ and pro-/epenthetic *ə are raised and 

fronted (usually transcribed < e, ɛ > and < ɪ, ɨ, i >), while under W-prosody */a/ and pro-/epenthetic *ə are raised 

and back-rounded (usually transcribed < o, ɔ > and < ʊ, ʉ, u >). PCC reconstructed labialised velars are given as 

*kʷ, *gʷ, *xʷ, *ɣʷ; together with *w they can become sources of LAB prosody (the latter then symbolised as 

*wʷ). For the full details of Central Chadic historical phonology and lexical reconstructions, including the salient 

role of ‘root types’, see Wolff (2022a, 2023, 2024). - Language groups to which individual languages are 

currently affiliated are always given in small capitals. All reconstructed forms are preceded by < * >.  
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of medial interconsonantal */a/. Under (2a) we see the combined ‘colouring’ effects of LAB and NAS 

in Sukur zuŋgʷa, and the combined ‘colouring’ effects of PAL and NAS in Podoko ʒəŋʷa, as opposed to 

a parallel form in Sukur zəgʷa, where any prosodic ‘colouring’ is absent. Under (2b) and operating on 

a different root type, we see the prosodic ‘colouring’ of NAS in Cuvok zaŋgwa, while both NAS and 

LAB have combined ‘colouring’ effects again in Mbudum zoŋgo. 

 

(2) ‘donkey’ (PCC *z(a)gʷa) 

(2a.) Root type CCa *zgʷa 

 No prosody N+W-prosody/NAS+LAB N+Y-prosody/NAS+PAL 

  Sukur (SUKUR) 

              zəgʷa                                    zuŋgʷa 

Podoko (MANDARA) 

ʒəŋʷa 

Proto-language input 

ə-epenthesis 

 

Prosodification 

 

 

 

Prosody mapping 

 

Synchronic output 

*z gʷ a 

*z[ə]gʷ a 

 

 

 

 

 

 

 

z ə gʷ a 

*m - z gʷ a 

*m - z[ə]gʷ a 

 

*Øn - z[ə]gʷ a 

 

NAS        LAB 

 

*z[ə]ʷ ngʷ a 

 

z u ŋgʷ a 

*m - z gʷ a - y 

*m - z[ə]gʷ a - y 

 

*Øn - z[ə]gʷ a - Øy 

 

NAS                     PAL 

 

*zy[ə]ngʷ a 

 

ʒ ə ŋʷ a 

 

 

(2b.) Root type CaCa *zagʷa 

 N-prosody/NAS N+W-prosody/NAS+LAB 

 Cuvok (MAFA) 

zaŋgwa 

Mbudum (DABA) 

zoŋgo 

Proto-language input 

 

Prosodification 

 

 

 

Prosody mapping 

 

Synchronic output 

*m - z a gʷ a 

 

*Øn - z a gʷ a 

 

                        NAS 

 

*z a ngʷ a 

 

z a ŋgʷ a 

*m - z a gʷ a 

 

*Øn - z a gʷ a 

 

NAS       LAB 

 

*z aʷ ngʷ aʷ 

 

z o ŋgʷ o 

 

Very recently, Wolff (2023, 2024) suggested GLOT to be considered yet another relevant prosody 

that sporadically operates across Central-Chadic languages. Unlike PAL and LAB, but comparable to 

NAS, the floating feature GLOT affects only consonants and re-associates with only one new host 

segment per morpheme or word, usually but not always the morpheme-initial consonant. For 

illustration see the following examples for ‘to cut’ (PCC *ɬa) under (3) from three KOTOKO-NORTH 

group languages. For these examples, we historically derive the operation of glottalisation prosody 

from an original suffix *{-kʷ(a)} of the proto-language, which is segmentally ‘lost’ in the modern 

languages.7 Whereas in Mpade ns’a the only prosodic ‘colouring’ is provided by GLOT, Afade s’el 

 
7 Note that the reconstructed affix *{-kʷ(a)}, like most of the 15 hitherto reconstructed affixes, has synchronic 

reflexes in several languages of different groups within Central Chadic, for this lexical item as much as for many 

other lexical items. For its prosodification, we assume a cascade of diachronic sound changes *kʷ → *k → *ʔ → 

*Øʔ. Occasionally, we reconstruct ‘re-segmentalisation’ (phoneme split) *kʷ → *k+*w(ʷ), by which this suffix 

could also become the source of W-prosody (via *wʷ). 
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shows the combined ‘colouring’ effects of GLOT and PAL. Malgbe s’ɨnyawun is unique in the database 

insofar as it reflects the combined ‘colouring’ effects of all four hitherto identified prosodies. 

 

(3) ‘cut, to’ (PCC *ɬa) 

 ʔ-prosody/GLOT ʔ+Y-prosody/ 

GLOT+PAL 

ʔ+N+Y+W-prosody/ 

GLOT+NAS+PAL+LAB 

 Mpade ns’a Afade s’el Malgbe s’ɨnyawun 

Proto-language input 

 

Sound change (incl. 

assimilation, deletion) 

 

ə-epenthesis 

 

 

Prosodification 

 

 

 

Prosody mapping 

 

Synchronic output 

*m - ɬ a - kʷ 

 

*n - s a - ʔ 

 

 

 

 

 

*n - s a - Øʔ 

 

GLOT 

 

*n - sʔ a 

 

n sʔ a 

*ɬ a - y - r - kʷ 

 

*s a - y - l - ʔ 

 

 

 

 

 

*s a - Øy - l - Øʔ 

 

PAL     GLOT 

 

*sʔ ay - l 

 

sʔ e l 

*m - ɬ a - y a - kʷ - n 

 

*m - s Ø - y a - ʔ w - n 

 

 

*m - s[ə]- y a - ʔ w[ə]- n 

 

 

*Øn- s[ə]-yy a-Øʔwʷ[ə]-n 

 

NAS       PAL  GLOT  LAB 

 

*sʔ[ə]y-nya-w[ə]ʷ-n 

 

sʔ ɨ ny a w u n 

 

In this paper, the focus is on the emergence of innovative secondary glottal(ised) consonants in 

certain present-day Central Chadic languages under the assumption that only *ɓ and *ɗ can 

confidently be reconstructed as inherited (and, therefore, ‘primary’) glottal consonants for PCC. The 

paper discusses the diachronic effects of glottalisation prosody in terms of a floating suprasegmental 

feature GLOT as well as the emergence of glottal(ised) ‘new’ phonemes (as transcribed in the 

available database) resulting from abutting of reconstructed segments with allophonic glottal stops, 

the latter representing various segmental phonemes of the proto-language. (For a more detailed 

discussion and complete presentation of data, see Wolff [2024], in particular the full display of the 

available comparative data in the ‘online component’ that accompanies the book.)  

 

2. Proto-Central Chadic consonants and approximants 

When we compare Newman’s (1977: 9) ‘Proto-Chadic Phonemic Inventory’ with his latest list of 

‘Common Chadic consonants’(Newman 2006: 191), we notice a number of differences and increased 

vagueness in terms of how many and which consonants to actually ‘reconstruct’ for Proto-Chadic 

(PC). The hesitance to identify PC consonantal phonemes is linked to the decision to ignore 

“secondary palatalization and labialization” (Newman 2006: 190); it is shared by Schuh (2017) and 

reflects, among other, undecided positions towards the characteristic prosodic features PAL and LAB 

that affect both consonants and vowels.8 Our own reconstruction of the PCC consonantal (and most 

 
8 Like Newman (2006), also Schuh (2017 posthumously edited by P. Newman) refrains from unequivocally 

reconstructing PC consonants, but rather makes it a point to give a somewhat vague inventory of consonants 

found in Chadic languages: 

Here is a schematic table of consonants widely found in Chadic languages. Many, but by no means all, are 

reconstructable for Proto-Chadic. No Chadic language has all these consonants, but every language has a large 

subset of these. (Schuh 2017: 22) 

Elsewhere when discussing the status of palatalised and labialised consonants on the one hand, and the often 

restricted distribution of vowels in Chadic on the other, Schuh (2017: 47) points out that 
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likely phonemic) inventory differs from Newman’s list of ‘Common Chadic consonants’ and, 

furthermore, provides answers (at least for PCC) to some of the questions that were left open by 

Newman (2006) for PC. There is agreement, however, with regard to the “3 phonation types 

(voiceless, voiced, glottalized) and at least three, and probably four, distinctive positions of 

articulation, namely labial, alveolar, velar, and possibly palatal.”9 (Newman 2006: 190) 

Scrutinising the sub-inventory of glottal consonants (including approximants) in PC to be 

compared to PCC, it is illuminating to confront Newman’s analyses of both 1977 and 2006. In his 

ground-breaking earlier study, Newman (1977: 10) writes 

 

2.1.4 PC *’J 

In addition to *ɓ and *ɗ, PC had a third glottalized consonant, here indicated *’J. This 

consonant was probably a glottalized palatal stop, differing from *ɗ primarily by position 

rather than manner of articulation, and not an ejective like Hausa k’ nor an approximant like 

Margi ’y. In present-day Chadic languages, this proto-phoneme is variably realized as ɗy, 

’gy, k’, ’w, ’y, ʔ, or Ø.  

 

2.1.5 The absence of glottal stop 

PCC did NOT have glottal stop as a phoneme, either internally or at the beginning of words 

(Newman 1976). Contrary to the characteristic Afroasiatic word structure which requires all 

words to begin with a consonant (e.g. Diakonoff 1965), PC words such as *am ‘water’ and 

*aku ‘fire’ were truly vowel initial.10 

(Newman 1977: 10) 

 

Revisiting progress in comparative Chadic, Newman (2006: 192) writes 

 

2.1.6. The glottalized/laryngealized “implosives” /ɓ/ and /ɗ/ are found throughout the family 

and generally appear as such. Glottalized palatals appear variably as /ɗy/ or /ʔy/, or as 

ejective /c’/.  Glottalized velars in Chadic are much less common, but they do occur. They 

appear as an implosive /ɠ/ (Tera), an ejective /ƙ/ (Hausa and some varieties of Kotoko), and 

as glottalized /’w/ in Margi, the original Proto-Chadic form being undetermined. Other 

glottalized consonants, e.g. /ɬ’/ or /t’/ (Warji) are sporadic. Languages of the Goemai 

subgroup of West Chadic are reported to have an ejective consonant series (/p’, t’/, etc.) that 

contrasts with the normal “implosive” series (/ɓ, ɗ/, etc.). This is a recent innovation without 

broader historical significance. 

 

 
…it is difficult to use correspondence sets to unequivocally demonstrate the reconstruction of palatalized and 

labialized velars as phonemes distinct from their “plain” counterparts. However, languages in most major groups 

arguably have at least a series of labialized velars, and many also have a palatalized series. As I will argue here 

and elsewhere, what is often interpreted as a distinction in vowels is actually a distinction in consonants that 

influences the pronunciation of vowels. 

Interestingly, the role of prosodies, in particular PAL and LAB, and their effects on both consonants and vowels 

plays only a minor role in Schuh’s otherwise well-informed survey of Chadic phonological systems. In 

Newman’s previous accounts, PAL and LAB played no role at all. Both expert authors also disregard NAS as 

historical source for prenasalised obstruents in Chadic. Likewise, both Newman’s and Schuh’s discussions 

concerning glottal(ised) phonemes in Chadic remain rather shallow and lack a deeper historical dimension. The 

prosodic approach allows to advance deeper diachronic hypotheses on the origins of sporadically occurring 

consonants and approximants that carry the co-articulatory features PAL, LAB, NAS, and GLOT. 
9 The palatal position remains doubtful also for Proto-Central Chadic consonants (identified as [-syll]) insofar as 

only the approximant *y (identified as [±syll]) is a true ‘palatal’. 
10 Note that our own PCC reconstructions *ʔy(a)ma ‘water’ and *x(a)kʷa ‘fire’ do not confirm Newman’s (1977) 

PC reconstructions with regard to being vowel-initial.  
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2.1.7. PC did not have glottal stop /ʔ/ in its phonemic inventory nor did it have /h/ (see 

Newman 1976). The presence of glottal stop in current-day Chadic languages is typically a 

secondary development, emerging from an allophone of /’y/ or /’w/ or representing a non-

distinctive phonetic feature of word onset.11 

 

While Newman, in a comprehensive Chadic perspective, assumes (rather than reconstructs) four 

glottal occlusives, namely ɓ, ɗ, ɗy, and ɠ/ƙ as part of the proto-language’s inventory, he relegates 

other glottal segments in the modern languages to “sporadic” occurrences and “recent innovation 

without broader historical significance”, thereby avoiding the need to offer any historical 

phonological analysis as to their potential origins in the phonology of the proto-language. Based on 

our most recent research into historical Central Chadic phonology, we can now unravel the histories 

behind such “sporadic” and presumably “recent innovations” at least for the languages of the Central 

Chadic branch, as far as there are reflexes in the available database.   

 

3. Secondary glottalisation of consonants and approximants 

At variance with Newman’s (2006) assumptions for PC, our own PCC reconstructions recognise 

maximally three glottal occlusives for the proto-language, most likely only two. We safely 

reconstruct only *ɓ and *ɗ. We found a somewhat doubtful word-initial *ʔy (= *ɗy/ɠ ?), whose status 

as unitary phoneme rather than bi-phonemic cluster remains debatable. In the available database it is 

restricted to only one occurrence, namely in our reconstruction of PCC *ʔy(a)ma ‘water’, which 

merits special discussion (see 3.6 below).  

Looking at the additional sporadic and innovative glottal consonants in present-day Central 

Chadic languages, we consider three diachronic processes to be accountable for their emergence.  

 

• Allophonic change of reconstructed segments to glottal stop [ʔ], which may end up in abutting position 

with another segment that in turn may become glottalised by segmental fusion;  

• Straight-forward prosodification of a segment, likely via sporadic allophonic realisation as glottal stop 

[ʔ], involving transfer of the feature GLOT to another segment within the morpheme or word – mostly 

by leftward anticipation;  

• ‘Re-segmentalisation’ (phoneme split) of reconstructed glottal *ɓ → ʔ+f and glottal *ɗ → ʔ+r plus (a) 

secondary segmental fusion of [ʔ] with an abutting segment (potentially via consonant metathesis) or 

(b) via straight-forward prosodification. 

 

In all these processes, the floating feature GLOT emerges as de-linked part of a reconstructed PCC 

consonant or approximant, likely via an allophone [ʔ]. The conditions under which such allophony 

and subsequent prosodification arise remain currently non-transparent; the processes appear to be 

highly lexicalised. 

 

3.1 Allophonic change to glottal stop In view of the widely asserted assumption among experts that 

neither PC nor PCC possessed glottal stop as a phoneme, we can nonetheless assume that glottal stop 

*[ʔ] was a rather common and widely shared allophone of certain PCC consonants and approximants, 

and that it became involved in a number of diachronic sound changes from PCC to modern Central 

Chadic languages. The most common allophony and/or sound change was PCC *ɗ → *[ʔ], and very 

frequently also *kʷ (→ *ʔʷ) → *[ʔ] (including de-labialisation). Other PCC velar consonants, 

whether labialised or not, were also involved, even though to a considerably lesser extent, such as *k 

 
11 Note that our own historical research into PCC reveals that glottal stop is a highly frequent allophone of a fair 

number of reconstructed segments, either in free variation or under not yet identified conditions. As allophone in 

the PCC ‘pool of synchronic variation’ (Ohala 2011), it becomes input for prosodification, i.e. GLOT. 
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→ *[ʔ], *x → *[ʔ], *gʷ (→ *ʔʷ) → *[ʔ] (de-labialised), *ɣʷ → *[ʔ] (de-labialised), *xʷ → *[ʔʷ]. 

Occasionally, also *b, *m, *y, and *r (→ *ɗ) were affected by such sound changes → *[ʔ]. The 

synchronic reflexes of *[ʔ] in phonetic surface realisations of present-day languages are glottal stops. 

The conditions under which such allophony involving glottal stop arose, and in which varieties of the 

polylectal proto-language, remain for future research to be unearthed by language-specific internal 

reconstruction. 

In HIGI group languages, the glottal stop allophone of *ɗ (→ *[ʔ]) comes under the effect of PAL 

and thereby creates a phonetic surface realisation transcribed in the database as < ʔy > suggesting a 

glottal(ised) approximant, which should rather be given as < ʔy >, i.e. a prosodically ‘coloured’ glottal 

stop under Y-prosody.  

 

(4) ‘to cough’ (PCC *xʷ(a)ɗ(a)ɬa) 

(4a.) Root type CCCa *xʷɗɬa 

 

Language 

(GROUP) 

Proto-language 

input 

Diachronic changes  

incl. prosodification 

Innovative 

phoneme 

Data  

transcription 

Bana (HIGI) 

 

*xʷɗɬa-y *ɗ→ʔ→ʔy, *y→Øy, *əy→i ʔy ʼyiɬa 

> *Øʔɬa-y > *ʔɬa-Øy > *ʔy[ə]yɬa 

 

(4b.) Root type CCaCa *xʷɗaɬa 

 

Kamwe-Nkafa 

(HIGI) 

*xʷɗaɬa-y *ɗ→ʔ→ʔy, *y→Øy ʔy ʼyaɬa 

> *Øʔaɬa-y > *ʔaɬa-Øy > *ʔyaɬa 

 

Similarly in the words for ‘bird’ in MARGI and SUKUR group languages, where the allophone *[ʔ] 

of PCC *ɗ fuses with following C2 *y to yield phonetic [ʔy] (again transcribed < ’y > in the database), 

but here reflecting a historical segmental sequence C1C2 *ʔy. 

 

(5) ‘bird’ (PCC *ɗy(a)kʷa) 

(5a) Root type CCCa *ɗykʷa 

 

Margi (MARGI) 

 

*ɗykʷa *ɗ→ʔ, *kʷ→k→ky, *y→yy, 

*a→ə, *əy→i 

ʔy ʼikyi 

> *ʔyka > *ʔyyka > *ʔykyəy 

 

(5b.) Root type CCaCa *ɗyakʷa 

 

Sukur (SUKUR) 

 

*ɗyakʷa *ɗ→ʔ, *kʷ→k ʔy ʼyak 

> *ʔyakØ > *ʔyak 

Kilba (MARGI) *ɗyakʷa *ɗ→ʔ, *kʷ→k+w ʔy ʼyaku 

> *ʔyakwØ > *ʔyakw 

Margi-South  *ɗyakʷa *ɗ→ʔ, *kʷ→gʷ→g+w ʔy ʼyagu 

> *ʔyagwØ > *ʔyagu 

 

In MARGI group languages, the allophone *[ʔʷ] of *kʷ apparently creates a phonetic surface 

realisation transcribed in the database as < ʔu >, which should rather be given as < ʔʷ >, i.e. a 

prosodically ‘coloured’ glottal stop under W-prosody followed by a likewise prosodically ‘coloured’ 
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non-low allophone *[ə] of root-final */a/ under W-prosody, which is transcribed < u > in the 

available database. 

 

(6) ‘fire’ (PCC *x(a)kʷa)  

 

Bura (MARGI) *xkʷa *kʷ→ʔʷ, *a→ə, *əʷ→u ʔʷ uʼu 

> *Øʔʷa > *ʔʷa > *[ə]ʷʔəʷ 

Kilba  *xkʷa *kʷ→ʔʷ, *a→ə, *əʷ→u ʔʷ huʼu 

> *xʔʷa > *x[ə]ʷʔʷəʷ 

 

3.2 Glottalisation prosody: Suprasegmental transfer of the floating feature GLOT  In this section, 

we deal with what can be analysed as straight-forward cases of glottalisation prosody. The implied 

scenario involves an original PCC non-vocalic segment ‘X’ turning into allophonic glottal stop *[ʔ], 

which then undergoes prosodification → *Øʔ under complete segmental loss. As a now ‘floating’ 

feature (symbolised by < ʔ >) that has become de-linked from its original host ‘X’ (which in turn is 

deleted or becomes historically ‘lost’), this feature is free to re-associate with another host in the 

chain of phonemes. By this re-association, the new host segment changes its phonetic realisation by 

prosodic ‘colouring’ towards an innovative glottal(ised) output, thereby suggesting the emergence of 

a new synchronic glottal phoneme.  

The first cases to be illustrated concern the frequent occurrence of glottal(ised) /s/ ([sʔ]) in various 

KOTOKO group languages. In order to identify a potential source for glottalisation prosody, we 

reconstruct the former presence of a highly common petrified suffix *{-kʷ(a)}.12  

 

(7) ‘to cut’ (PCC *ɬa) 

 

Language 

(GROUP) 

Proto-language 

input 

Diachronic changes  

incl. prosodification 

Innovative 

phoneme 

Data  

transcription 

Mpade 

(KOTOKO-

NORTH) 

*ɬa-kʷ 

 

*ɬ→s, *kʷ→k→ʔ→Øʔ sʔ sʼa 

> *sa-k > *sa-ʔ > *sa-Øʔ > *sʔa 

*ma-ɬa-kʷ *ɬ→s, *m→n, *kʷ→k→ʔ→Øʔ sʔ ns’a 

> *mØ-sa-ʔ > *n-sa-Øʔ > *n-sʔa 

Afade  *ɬa-y-r-kʷ *ɬ→s, *r→l, *y→Øy, *kʷ→k→ʔ→Øʔ, 

*ay→e 

sʔ sʼel 

> *sa-y-l-k > *sa-Øy-l-Øʔ > *sʔayl 

Lagwan 

(KOTOKO-

CENTRAL) 

*ɬa-kʷ-n *ɬ→s, *y→Øy, *kʷ→ʔ+w, ʔ→Øʔ, 

w→Øʷ, *əʷ→u 

sʔ sʼawun 

> *sa-ʔw-n > *sa-Øʔwʷ-n  

> *sʔaw[ə]ʷn 

Mser  *ɬa-y-kʷa *ɬ→s, *kʷ→k→ʔ→Øʔ sʔ sʼia 

> *sØ-y-ʔa > *s-y-Øʔa > *sʔya 

 
12 Wherever we reconstruct a petrified affix to explain the effects of a certain prosody in terms of morphological 

prosody (such as *{-y} for PAL and *{-kʷ} for LAB in our examples), this may look ad hoc for any individual 

language, but is robustly corroborated by comparative evidence for the same lexical item from many other 

Central Chadic languages from within or from beyond the language group that a given language is currently sub-

classified into. We thereby assume a frequent historical sound change cascade *kʷ → *k → *ʔ → *Øʔ. 
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Other examples show that synchronic glottal [sʔ] may have different PCC source segments in 

addition to PCC *ɬ, such as PCC*dz, i.e. we assume *dz → ts → s (for intermediate *ts see Afade 

tsiwi ‘fly’), which will undergo secondary glottalisation. 

 

 (8) ‘fly n.’ (PCC *dzkʷ(a)ɗa) 

 

Maltam 

(KOTOKO-

NORTH) 

*dzkʷɗa-y *dz(→ts)→s, *kʷ→w, *ɗ→ʔ→Øʔ, 

*y→yy, *əy→ɨ 

sʔ sʼɨwi 

> *swʔØ-yy > *swØʔ-yy > *sʔ[ə]yw-y 

 

Obviously, we are not dealing with cases of regular diachronic sound changes PCC *ɬ → sʔ and 

*dz → sʔ in the languages of the KOTOKO groups, since Afade (KOTOKO-NORTH) has tsiwi rather 

than sʼɨwi for ‘fly’. The following examples for ‘to send’ show that PCC *ɬ has multiple reflexes in 

modern Kotoko languages, namely ɬ, ɬʔ, s, sʔ and tsʔ. The glottalisation found in Mpade [tsʔ], Lagwan 

[ɬʔ], and Mser [sʔ] is again best analysed and explained in terms of an effect of  sporadic glottalisation 

prosody, which allows for parallel forms with/out prosody effects in the same language, depending 

on the morphological structure of the proto-language input. We here reconstruct again the petrified 

suffix *{-kʷ(a)} to be the diachronic source of allophonic *[ʔʷ], which becomes de-labialised →*[ʔ], 

prosodises →*Øʔ, and fosters glottalisation prosody (GLOT) that changes *ɬ → ɬʔ, *ɬ → sʔ, *ɬ → tsʔ(y). 

For the following examples, note that the database occasionally offers different forms in the same 

language for the same lexical item. Such doublets may involve a currently poorly understood 

lexicalised sporadic sound change *n → m. 

 

(9) ‘to send’ (PCC *ɬ(a)na) 

(9a.) Root type CCa *ɬna 

 

Lagwan      

(KOTOKO-

CENTRAL) 

*ɬna-y 

 

*y→Øy, *a→ə, *əy→ɨ ɬ ɬɨni 

 > *ɬnØ-yy > *ɬ[ə]yn-y 

*ɬna-y-kʷ 

 

*a→Ø, *n→m, *y→Øy, *kʷ→ʔ→Øʔ, 

*əy→ɨ 

ɬʔ ɬʼɨm 

> *ɬmØ-y-ʔ > *ɬm-Øy-Øʔ > *ɬʔ[ə]ym 

Mser  *ɬna-y 

 

*ɬ→s, *a→Ø, *y→Øy, *əy→ɨ s sɨn 

 > *snØ-y > *sn-Øy > *s[ə]yn 

Mazera  

(KOTOKO-

SOUTH) 

*ɬna-y *ɬ→s, *y→Øy, *əy→ɨ, *ay→e s sɨne 

> *sna-y > *sna-Øy > *s[ə]ynay 

 

(9b.) Root type CaCa *ɬana 

Mpade  

(KOTOKO-

NORTH)  

 

*ɬana-y-kʷ *ɬ→ts, *a→Ø, *n→m, *y→Øy, 

*kʷ→k→ʔ→Øʔ, *tsʔy→ tʃʔ 

tsʔy tʃʼam 

> *tsamØ-y-ʔ > *tsam-Øy-Øʔ > *tsʔyam 

Mser  

(KOTOKO-

CENTRAL) 

*ɬana-kʷ *ɬ→s, *a→Ø, *n→m, *kʷ→k→ʔ→Øʔ sʔ sʼam 

> *samØ-k > *sam-Øʔ > *sʔam 

 

Glottalisation prosody in KOTOKO languages affects also PCC *s → tsʔ in the Malgbe reflex of the 

lexical item ‘wind’ under the additional effect of PAL prosody. 
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(10) ‘wind’ (PCC *s(a)m(a)ɗa 

 

Malgbe 

(KOTOKO-

NORTH) 

*samaɗa-y *s → ts, *ɗ → ʔ+r, ʔ→Øʔ, *y → Øy, 

*tsʔy → tʃʔ, *ay→e 

tsʔy tʃʼamare 

> *tsamaʔra-y > *tsamaØʔra-Øy  

> *tsʔyamaray 

 

In Gidar, C2 of the root for ‘guineafowl’ (PCC *dz(a)v(a)na) is affected by glottalisation prosody, 

again stemming from a reconstructed suffixal root-augment *{-kʷ(a)}. PCC *v has the synchronic 

reflex [fʔ] in one of three parallel forms in the database (zafʼna besides zamvəna and samvəna, the 

latter two showing reflexes of NAS, which are absent in zafʼna). This is one of the few examples in 

the database, in which GLOT does not target the morpheme-initial segment. 

 

(11) ‘guineafowl’ (PCC *dz(a)v(a)na) 

 

Gidar (GIDAR) *dzavna-kʷ *dz→z, *v→f, *kʷ→k→ʔ→Øʔ fʔ zafʼna 

> *zafna-ʔ > *zafna-Øʔ  > *zafʔna 

 

3.3 Glottal cluster analysis In other cases of innovative glottal phonemes in modern Central Chadic 

languages, secondary glottalisation can be explained by segmental fusion due to adjacency of a 

segment with allophonic glottal stop *[ʔ] rather than assuming effects of the floating feature GLOT.13 

See, for instance, the lexical item ‘to belch’ in languages of the KOTOKO-NORTH group, in which 

reconstructed C2 *ɗ of the root changes to allophonic glottal stop *[ʔ] and subsequently fuses with C3 

of the root to yield glottal(ised) phonetic surface realisations such as again [ɬʔ] and [sʔ]. 

 

(12) ‘to belch’ (PCC *gʷ(a)ɗ(a)ɮa) 

 

Language 

(GROUP) 

Proto-language 

input 

Diachronic changes  

incl. prosodification 

Innovative 

phoneme 

Data  

transcription 

Afade 

(KOTOKO-

NORTH) 

*gʷɗɮa-y *ɗ→ʔ, *ɮ→ɬ, *y→Øy, *ay→e ɬʔ ɬʼe 

> *Øʔɬa-y > *ʔɬa-Øy > *ʔɬay 

Mpade  *m-gʷɗɮa *gʷ→Øʷ, *ɗ→ʔ, *ɮ(→*ɬ)→s, *aʷ→o sʔ msʼo 

> *m-Øʷʔsa > *m-ʔsaʷ 

 

Similarly in the following example from Mazera, which involves multiple consonantal metathesis 

*ʔ-y-s > *s-ʔ-y and reduplication of the new root-initial *s.14 

 

(13) ‘bone’ (PCC *ɗy(a)ɬa) 

 

Mazera 

(KOTOKO-

SOUTH) 

*ma-RED-ɗyɬa *m→Ø, *ɗ→ʔ, *ɬ→s, metathesis *ʔys > 

*sʔy, *əy→i, *ay→e 

sʔ asisʼe 

> *Øa-RED-ʔysa > *a-RED-sʔya 

> *a-s-sʔØya > *as[ə]ysʔay 

 

 
13 It may be a purely academic distinction anyway whether we consider *Xʔ → Xʔ a case of segmental fusion or 

- via → *XØʔ - of glottalisation by prosody effect.   
14 Note that (single or multiple) consonantal metathesis is quite common among Central Chadic cognates.  
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An initial consonantal complex involving an abutting glottal stop is found in the following 

example, yielding [kʔʷ] in word-initial synchronic surface phonetic realisation. 

 

(14) ‘to cough’ (PCC *xʷ(a)ɗ(a)ɬa) 

 

Mpade 

(KOTOKO-

NORTH) 

*xʷɗaɬa-y-n *xʷ→kʷ, *ɗ→ʔ, *ɬ→s, *y→Øy, sy→ʃ kʔʷ kʼʷaʃan 

> *kʷʔasa-Øy-n > *kʷʔasyan 

 

The same diachronic process took place in the following example in word-medial position, again 

yielding – after consonantal metathesis – [kʔʷ] in synchronic surface phonetic realisation. 

 

(15) ‘hump’ (PCC *dz(a)gʷ(a)ra) 

 

Lagwan 

(KOTOKO-

CENTRAL) 

*dzgʷra-kʷa *dz→z, *gʷ→kʷ, *əʷ→u, metathesis kʷr 

> rkʷ, suffixal *kʷ→k→ʔ 

kʔʷ zurkʼʷa 

> *zkʷr-ʔa >  *z[ə]ʷrkʷʔa 

 

This may be compared to a lexical item in SUKUR and MARGI group languages, where adjacent 

allophonic *[ʔ] and *w appear to yield a glottalised [ʔw~ʔu], which is historically analysed as bi-

phonemic C1C2 sequence. 

 

 (16) ‘breast’ (PCC *ɗ(a)w(a)xa) 

 

Sukur 

(SUKUR) 

* ɗwxa *ɗ→ʔ ʔʷ~ʔw ʼwa 

> *ʔwØa > *ʔwa 

Kilba (MARGI) *ɗwxa *ɗ→ʔ ʔʷ~ʔw ʼwa 

> *ʔwØa > *ʔwa 

Bura (MARGI) *ɗwxa *ɗ→ʔ, *w→wʷ, *əʷ→u ʔw~ʔu ʼuwa 

> *ʔwØa > *ʔwʷa > *ʔ[ə]ʷwa 

Margi 

(MARGI) 

*ɗwxa *ɗ→ʔ, *w→wʷ, *əʷ→u ʔw uʼwa 

> *ʔwØa > *ʔwʷa > *[ə]ʷʔwa 

 

Compare this also to the word for ‘baobab’ in two BATA group languages. 

 

(17) ‘baobab’ (PCC/loan? *k(a)w(a)ka) 

 

Gude (BATA) *RED-kwka-na *k→ʔ, *w→wʷ, *əʷ→u, final *a→ǝ ʔu kukuʼunə 

> *RED-kwʔØ-na 

> *kw-kwʷʔ-na > *kw-kwʔ[ə]ʷ-nǝ 

Sharwa 

(BATA) 

*RED-kwka *k→ʔ, metathesis kwʔ > kʔw,  root-final 

*a→ə 

ʔw kəkəʼwə 

> *RED-kwʔa > *k-kʔwa 

> *k[ə]-k[ə]ʔwǝ 
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3.4 Cases of structural ambivalence and neutralisations The available database provides cases, for 

which alternative analyses are feasible. For instance, in the following example it remains a matter of 

decision by the historical linguist whether to consider it  

 

a. to represent a consonant cluster involving glottal stop (k+ʔ) after consonant metathesis, see 3.3 above; 

or rather 

b. a case of glottalisation prosody (*k → *kʔ), see 3.2 above.  

 

(18) ‘horse’ (PCC *t(a)k(a)wa) 

 

Language 

(GROUP) 

Proto-language 

input 

Diachronic changes  

incl. prosodification 

Innovative 

phoneme 

Data  

transcription 

Sukur 

(SUKUR) 

*tkwa-kʷ a. *t→d, *kʷ→k→ʔ, metathesis kwʔ > 

kʔw  

kʔ dəkʼu 

> *dkwØ-ʔ > *dkʔw > *d[ə]kʔw 

  b. *t→d, *kʷ→k→ʔ→Øʔ kʔ dəkʼu 

> *dkwØ-ʔ > *dkw-Øʔ > *d[ə]kʔw 

 

Occasionally rather hidden, we also find cases of potential neutralisation, where secondary 

glottalisation fosters synchronic phonetic output that is identical to the pre-existing and reconstructed 

glottal occlusives *ɓ and *ɗ, but historically does not reflect these. The following two examples may 

suffice to illustrate cases of neutralisation with PCC *ɓ from Kamwe-Futu (HIGI). For the lexical 

item ‘arm/hand’ (Areal root *dzva), we again reconstruct a historically ‘lost’ suffix *{-kʷ(a)} for 

Kamwe-Futu. Even though absent from Psikye and Bana of the same HIGI group, there is 

corroborative comparative evidence from two languages of the closely neighbouring LAMANG group, 

which also show traces of this suffix: Hdi dzəvu (< *dzv-w < *dzvØ-w < *dzva-kʷ), Lamang dzəvo 

(< * dzəvaʷ < *dzva-Øʷ < *dzva-kʷ).15  

 

(19) ‘arm/hand’ (Areal root *dzva) 

 

Kamwe-Futu 

(HIGI) 

*dzva-y-kʷ *kʷ→k→ʔ→Øʔ, *vʔ→ɓ, *y→Øy, *a→ə, 

*əy→i 

ɓ ←*vʔ dziɓə 

> *dz[ə]va-Øy-Øʔ > *dz[ə]yvʔə 

Psikye   *dzva *a→ə --- dzəvə 

> *dz[ə]və 

Bana  *dzva *dz→d, *a→ə --- dəvə 

> *d[ə]və 

 

For the lexical item ‘beard’ (PCC *gʷ(a)ma), the same and again historically ‘lost’ suffix 

*{-kʷ(a)} is reconstructed for Proto-Kamwe-Futu. Corroborative comparative evidence comes from 

at least one language of the more distant MAROUA group, which by the presence of likewise 

innovative /ŋ/ also shows reflexes of this suffix: Giziga-Muturwa hummuŋ  (< *xʷ[ə]ʷ-mm[ə]ʷ-ŋ < 

*xʷ-xʷm-ŋ < *RED-xʷmØ-k-n < *RED-gʷma-kʷ-n). (Note that Wolff [2024]) simply posits a 

sporadic sound shift *m → ɓ, which, however, has only rather weak comparative corroboration from 

within the available database.)  

 
15 Rather than assuming such a complex diachronic scenario for Kamwe-Futu, Wolff (2024) simply posits a 

sporadic sound shift *v → ɓ, which, however, lacks any comparative corroboration from within the available 

database. 
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(20) ‘beard’ (PCC *gʷ(a)ma) 

 

Kamwe-Futu 

(HIGI) 

*gʷma-y-kʷ *gʷ→ɣʷ, *y→Øy, *kʷ→k→ʔ→Øʔ, 

*mʔ→ɓ, *əʷ→u, *ay→e 

ɓ ←*mʔ ɣuɓe 

> *ɣʷma-Øy-Øʔ  >  *ɣʷ[ə]ʷmʔay 

Kirya *gʷma-y *gʷ→ɣʷ, *a→Ø, *əʷ→u --- ɣumi 

> *ɣʷmØ-y > *ɣʷ[ə]ʷm-y 

 

The following two examples may suffice to illustrate cases of neutralisation with PCC *ɗ from a 

set of other languages (for more details see Wolff 2024). For Mbara we again reconstruct the 

historically ‘lost’ suffix *{-kʷ(a)}, for which strong corroborative comparative evidence is available 

from many languages across Central Chadic, such as Sukur (SUKUR) ŋus (< *mta-kʷ), Glavda 

(MANDARA) ɨmtsᵊga (< *mta-y-kʷa), Giziga, Mbazla (MAROUA) mutʃ (< *mta-y-kʷ), Kamwe-Futu 

(HIGI)  mto (< *mta-kʷ), Mser (KOTOKO-CENTRAL) mato < *mata-kʷ), and Gidar (GIDAR) umta (< 

*mta-kʷ). (Wolff [2024] posits a sporadic sound shift *t → ɗ, which, however, has only rather weak 

comparative corroboration.) 

 

(21) ‘die, to’ (PCC *m(a)ta) 

 

Mbara 

(MUSGUM) 

*mta-y-kʷ-n *a→Ø, *kʷ→k→ʔʔ, fusion ʔʔn→ŋʔ, 

*tʔ→ɗ, *y→Øy, *əy→i 

ɗ ←*tʔ miʼdiŋ 

> *mtØ-y-k-n > *mt-y-ʔʔ-n 

> *m[ə]t[ə]-Øy-ŋʔ > *m[ə]ytʔ[ə]y-ŋ 

Mulwi, 

Vulum 

*mta-y *a→Ø, *t→r, *y→yy, *əy→i --- miri 

> *mrØ-y > *m[ə]r-yy > *m[ə]yr-y 

 

Finally, reconstructing historically ‘lost’ suffix *{-kʷ(a)} for Gude, Psikye and Bana below is 

again massively corroborated by  comparative evidence from a total of 18 languages from six 

different language groups across Central Chadic. Wolff (2024) posits a sporadic sound shift *r → ɗ, 

which has considerable comparative corroboration. 

 

(22) ‘foot, leg’ (PCC *s(a)ra) 

 

Gude (BATA)  

Psikye, Bana 

(HIGI) 

*sra-kʷ *kʷ→k→ʔ→Øʔ ɗ ←*rʔ səɗa 

> *s[ə]ra-Øʔ > *s[ə]rʔa 

 

3.5 Re-segmentalisation: *ɓ → ʔ+f and *ɗ → ʔ+r The database contains two sets of examples, in 

which the common PCC glottal stops *ɓ and *ɗ undergo phoneme splits (‘re-segmentalisation’) to 

yield allophonic glottal stop *[ʔ] plus a de-glottalised reflex of the original segment, namely *f and 

*r. The glottal stop is then prosodified *ʔ → *Øʔ, floating as GLOT leftwards and re-associating with 

the initial consonant of the morpheme. The de-glottalised reflex of the orginal segment stays behind 

in its original position in the segmental chain of the word. In the examples reflecting root type CCCa, 

alternative analyses are equally feasible presupposing instances of consonant metathesis (see 3.4 

above):  

a. Glottal-cluster analysis; 

b. ʔ-prosody analysis.  
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In the examples reflecting root type CaCCa, only ʔ-prosody analysis is feasible. The following 

examples illustrate re-segmentalisation *ɓ → ʔ+f.  

 

(23) ‘to suck’ (PCC *s(a)wɓa) 

(23a.) Root type CCCa *swɓa 

 

 

(23b.) Root type CaCCa *sawɓa 

 

 

Language 

(GROUP) 

Proto-language 

input 

Diachronic changes  

incl. prosodification 

Innovative 

phoneme 

Data  

transcription 

Afade 

(KOTOKO-

NORTH) 

*swɓa a. metathesis wɓ > ɓw, *ɓ→ʔ+f, *w→wʷ, 

*əʷ→u 

sʔ sʼufu 

> *sɓwØ > *sʔfwʷ > *sʔ[ə]ʷfw 

>  *sʔ[ǝ]ʷfu 

b. metathesis wɓ > ɓw, *ɓ→ʔ+f, *ʔ→Øʔ, 

*w→wʷ, *əʷ→u 

> *sɓwØ > *sʔfw > *sØʔfw  

> *sʔ[ə]ʷfu 

Lagwan 

(KOTOKO-

CENTRAL) 

*swɓa-y-n a. metathesis wɓ > ɓw, *ɓ→ʔ+f, *y→Øy, 

*w→wʷ, *əy→ɨ, *əʷ→u 

sʔ sʼɨfuwun 

> *sɓwØ-y-n > *sʔfwʷ-Øy-n  

> *sʔ[ə]yf[ə]ww[ə]ʷn 

b. metathesis wɓ > ɓw, *ɓ→ʔ+f, *y→Øy, 

*w→wʷ, *əy→ɨ, *əʷ→u 

> *sɓwØ-y-n > *sʔfw-Øy-n 

> *sØʔ[ə]yf[ə]ww[ə]ʷn 

Mpade 

(KOTOKO-

NORTH) 

*sawɓa 

 

metathesis wɓ > ɓw, *ɓ→ʔ+f, *ʔ→Øʔ  sʔ sʼafu 

> *saɓwØ > *saʔfw > *saØʔfw > *sʔafu 

*sawɓa-y 

 

*ɓ→ʔ+f, *ʔ→Øʔ, *y→Øy, *a→ə, *əy→ɨ sʔ sʼafɨ 

> *saØɓa-y > *saʔfa-y > *saØʔfə-Øy  

> *sʔafəy 

Malgbe 

(KOTOKO-

NORTH) 

*sawɓa-y 

 

*ɓ→ʔ+f, *ʔ→Øʔ, *y→Øy, *a→ə, *əy→ɨ sʔ sʼafɨ 

> *saØɓa-y > *saʔfa-y > *saØʔfə-Øy  

> *sʔafəy 

Mser 

(KOTOKO-

CENTRAL) 

*sawɓa-y 

 

 

 

*ɓ→ʔ+f, *ʔ→Øʔ, *y→Øy, *a→ə, *əy→ɨ sʔ sʼafɨ 

> *saØʔfa-y > *saØʔfə-Øy > *sʔafəy 

*ma-sawɓa-y 

 

 

 

 

*ɓ→ʔ+f, *m→n, *ʔ→Øʔ, *y→Øy, *a→ə, 

*əy→ɨ 

 

sʔ 

 

nsʼafɨ 

> *mØ-saØʔfa-y > *n-saØʔfə-Øy 

> *n-sʔafəy 
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The following example illustrates re-segmentalisation *ɗ → ʔ+r. 

 

(24) ‘wind’ (PCC *s(a)m(a)ɗa) 

 

Malgbe 

(KOTOKO-

NORTH) 

*samaɗa-y *s→ts, *ɗ→ʔ+r, *ʔ→Øʔ, *y→Øy, *tsy→tʃ, 

*ay→e 

tsyʔ [tʃʔ] tʃʼamare 

> *tsamaʔra-y > *tsamaØʔra-Øy  

> *tsyʔamaray 

(Malgbe initial *ts likely reflects borrowing of this lexical item into Malgbe.) 

 

3.6 The case of PCC *ʔy(a)ma ‘water’ The nature of a potentially third reconstructed glottal 

obstruent (symbolised *ʔy) in PCC as unitary phoneme is highly doubtful. Quite likely and in the 

examples for ‘water’, which is the only lexeme in the available data base to display this enigmatic 

segment (or combination of segments), *ʔy would appear to represent an initial 

consonant+approximant cluster, as suggested by some synchronic reflexes. Among these reflexes are 

cases of prothetic vowel insertion (such as in Mazera and Hwana) which, as a rule, presuppose a 

word-initial consonant cluster. This makes the root for ‘water’ a triliteral one with radicals *ʔ-y-m, in 

which < ʔ > represents a glottal consonant of unidentified nature, since xʔ is not reconstructed for 

PCC.16 Also, it shows no relationship with Newman’s third reconstructed PC glottal obstruent *’J. 

E.g. 

 

(25) ‘water’ (PCC *ʔy(a)ma) 

(25a.) Root type CCCa *ʔyma 

 

Language (GROUP) Diachronic changes  incl. prosodification Synchronic reflex 

of *ʔy 

Data  

transcription 

Margi (MARGI) *(ʔ)y→(ʔ)yy, *a→ə, əy→i ʔi ʼimi 

*ʔyma > *ʔyymə > *ʔyməy 

Margi South 

(MARGI) 

*y→yy, *a→ə, əy→i Øi imi 

*ʔyma > *Øyymə > *yməy 

Bura (MARGI) *y→yy, *a→ə, əy→i Øy yimi 

*ʔyma > *Øyy[ə]mə > *y[ə]yməy 

Daba (DABA) *ʔyma > *ØymØ > *y[ə]m  Øy yəm 

Tera (TERA) *ʔ→ɗ, fusion ɗy→ ƴ  ƴ (ɗy) ƴim (ɗyim) 

*ʔyma > *ɗyy[ə]mØ > * ƴ [ə]ym 

Mazera (KOTOKO-

SOUTH) 

*y→Øy, əy→ɨ ʔØy aʔɨm 

*ʔyma > *[a]ʔØy[ə]mØ > *[a]ʔ[ə]ym 

 

 

 

 
16 Gravina (2014, 2015), who only reconstructs two glottal stops *ɓ and *ɗ for PCC in the first place, 

reconstructs ‘water’ as PCC *ɗɨjɨm, which in our own transcription would be given as *ɗ[ə]y[ə]m < *ɗym, 

thereby also assuming a triliteral root structure. The reconstructed root-initial *ɗ, however, does not show up in 

any of the 51 languages for which we have cognate reflexes in the database; the closest would be Tera ƴim 

(ɗyim), which likely reflects another instance of innovative and language-specific segmental fusion *ɗ+y → ƴ. In 

any case, both Gravina’s and my own reconstructions are far from Newman’s explicitly “vowel-initial” PC root 

*am for ‘water’.  
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(25b.) Root type CCaCa ʔyama 

 

Buwal (DABA) *ʔyama > *ØyamØ > *yam Øy yam 

Hwana (TERA) *ʔyama > *[a]ʔyama > *[a]ØØama > *[a]ama ØØ aama 

Lagwan (KOTOKO-

CENTRAL) 

*ʔyama > *ØØamØ > *am ØØ am 

Afade (KOTOKO-

NORTH) 

*y→Øy, *ay→e ØØy ame 

*ʔyama > *ØØyama > *amay 

Mbara (MUSGUM) *ʔyama > *ʔØamØ > *ʔam ʔØ ʼam 

 

4. Conclusion 

The paper proposes that and discusses how, innovative glottal sounds have entered the synchronic 

phonological systems of modern Central Chadic languages, i.e. phonemes that have not been 

reconstructed for the common proto-language PCC. These innovative synchronic phonemes, 

nonetheless, pair up with pre-existing glottal consonants in the proto-language and – on first sight – 

would appear to fit into the typologically inherited pattern of three phonation types for Chadic oral 

obstruents and approximants: voiceless, voiced, and glottal. We consider these innovative glottal 

phonemes to be of secondary nature and of marginal phonemic status. This means that they do not 

take part in classic ‘regular sound correspondences’ of the Neogrammarian ideal-type, and they are 

highly lexicalised wherever they are found.  We propose that they are the results of mainly two 

sporadically occurring diachronic processes, namely 

 

a. Glottalisation by prosody, triggered by prosodification of allophonic *[ʔ];  

b. Fusion of adjacent segments, one of which being allophonic glottal stop *[ʔ].  

 

The available database, which covers up to 66 Central Chadic languages and varieties, allows to 

identify a fair number of languages, among them Bana (HIGI group), Daba (DABA group), Sukur 

(SUKUR group), Gidar (GIDAR group) and a remarkable areal clustering with several languages in the 

so-called KOTOKO groups, in which the following innovative sounds occur in several lexical items: 

sʔ, ɬʔ, tʃʔ, kʔʷ. Other innovative glottal(ised) sounds occurring sporadically across Central Chadic 

languages are pʔ, fʔ, kʔ, ʔy~ʔy~ʔi, ʔʷ~ʔw~ʔu.  

Talking about innovative glottal phonemes in modern Central Chadic languages, one should also 

take note of the fact that in many modern languages the glottal stop itself has acquired phonemic 

status, which it did not have in the common proto-language. This rather trivial observation and fact, 

however, has been omitted from detailed discussion in the present paper.  
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