Ministry of Scientific Research and Innovation

Phonology of Lagwan
(Logone-Birni Kotoko)

Joy Naomi Ruff

SIL
B.P. 1299, Yaoundé
Cameroon

2005



Contents

Abbreviations and transcriptions 4
Transcriptions: three levels of representation 4
Abbreviations 5

Phonology of Lagwan (Logone-Birni Kotoko)

1 Introduction 6
1.1 Population and location 6
1.2 Language names, classification and genetiltaditin 6
1.3 Dialects and variation 7
1.4 Previous research 7
1.5 Present research 7
1.6 Overview of phonology 7

2 Consonants 8
2.1 General characteristics of the consonant syste 8
2.1.1 Distributional restrictions 9
2.2 Consonantal allophony 9
2.3 Distinctive consonantal features 13
2.3.1 Redundancy 14
2.3.2 Default phonetic realisation 14
2.3.2.1 The glottalic obstruents 14
2.3.2.2 The nasals 15
2.3.2.3 The zero consonant 15
2.4 Complex and contour consonants 15
2.4.1 Prenasalised obstruents 15
2.4.2 Labialised dorsal obstruents 18
2.4.2.1 Prosodic tendencies 19
2.5 Gemination 21
2.6 The voiced lateral fricative 22
2.7 Free variation 23
2.8 Loan word consonants 24
2.8.1 Pre-palatal affricates 24
2.8.1.1 The voiceless affricaie 24
2.8.1.2 The voiced affricaf¢] 26
2.8.2 Pre-palatal fricatives 29
2.8.3 The glottal stop 31
3 Vowels 32
3.1 General characteristics of the vowel system 32
3.2 Distinctive vowel features 33
3.2.1 Redundancy 33
3.3 Phonemic vowels with limited distribution 33
3.3.1 The mid vowelg| and|o| 34
3.3.1.1 The front vowet| 34

3.3.1.2 The back vowe) 35



3.3.2 The high vowels| and|ul 36

3.3.2.1 The front vowe| 36
3.3.2.2 The back vowal| 38
3.4 ‘Long’ vowels 38
3.5 The zero vowel 39
3.5.1 Phonetic realisation of the zero vowel 40
4 Syllabification and zero segment insertion 41
4.1 Lexical syllabification 41
4.1.1 Zero consonant insertion 41
4.1.2 Zero vowel insertion 41
4.1.3 Extrasyllabicity and syllabic consonan#3
4.1.3.1 Syllabic consonants 45
4.2 Post-lexical resyllabification 46
5 Tone 48
5.1 Lexical tone on nouns 49
5.2 Tone on verbs 50
5.3 The tone-bearing unit 54
5.3.1 Syllabic consonants and tone 54
5.4 Post-lexical realisation of tone 56
5.5 Phonetic effects on pitch 57
6 Conclusion 58
Appendix. Verb skeletal structures 59

References 58



Abbreviations and transcriptions
Transcriptions: three levels of representation

Within the analysis that follows, three levels dfusture will be distinguished: the underlying
representation (UR), which is the input to the ¢dakiphonology, presented between vertical lines; th
intermediate form (IR), which is the input to thesplexical phonology, presented between forward
slashes; and phonetic representation, which isllaph@nic transcription, presented between square
brackets. Tone will be marked as part of the wapson in the IR and PR; in the UR, where tone
association has not taken place, lexically spetifiene will shown in parentheses following the
transcription. This is exemplified in (i) below:

0] [#bsk¥an#| (L) = /bdsk™an/ > [buskwan] — ‘horse’

Where the supposed UR is given, it will always bpported by showing either the IR or the allophonic
form. The UR is given wherever known; in some sabe UR cannot be determined from the surface
form. Morpheme boundaries, where known, will algég shown in the UR.

Transcriptions use the symbols proposed by thenrat®nal Phonetic Association (IPA) with a few
exceptions. Following the conventions of Chadigliistics, the following symbols are used in plate
those suggested by the IPA:

IPA | Chadic
T |c

d3 |j

j y

1

y u

Similarly, for convenience the following symbol®arsed:

UR|IR| PR
X | X
X
h |h
r
r o |r
r




Abbreviations

C

Cn
[cons]
[cont]
[distr]
DP
F.N
[glot]
H

IPA
IR

L

+L
[lat]

M

M.N
n

[n]
IN|

[N]
[nas]
n.f.
n.m.
PAT
PERF
pl

PL

(opt)
prog
PR

Consonant

nth consonant

[consonantal]

[continuant]

[distributed]

Determiner phrase

Feminine marker associating nouns
[glottalic]

High tone

International Phonetic Association
Intermediate representation

Low tone

Low-tone-integrating

[lateral]

Masculine associative marker

Masculine marker associating nouns
Noun

Retracted coronal nasal

Nasal consonant

Nominalising suffix

Uvular nasal

[nasal]

Feminine noun

Masculine noun

Person/ aspect/ tense marker

Perfective aspect
Plural suffix

Plural associative marker
Onset

Optionally

Progressive

Phonetic representation

T
TBU
tr

feIN

o o ol

[ R —

R
[son]
[strid]

[..

]
{..

UR

}

Rhyme
[sonorant]
[strident]
Tense
Tone-bearing unit
Transitive
Underlyepyesentation
Verb
Vowel
Null
Syllable
First person singular
Third person singulanfinine
Third person singular masculine
High tone

Mid tone

Low tone
Extra-high tone
Downstep

Level 1 pitch (highest)
Level 2 pitch

Syllable boundary (in IR/ PR)
Morpheme boundary (in IR/ PR)
Morpheme boundary (in UR)
Phonological woundary (in UR)
Pause group boundary
Ungrammatical

Proto-form
In free variation with
Source
Any features
In any of the giesvironments



Phonology of Lagwan
(Logone-Birni Kotoko)

Joy Naomi Ruff

1 Introduction

1.1 Population and location

Lagwan is one of the simutually unintelligible languages spoken by thedko, a people group united
by their ethnic heritage as descendants of the Bao,may be found predominantly in the Logone-et-
Chari department of the Far North province of Cavoar Lagwan is the name of the language spoken
by the Kotoko in Logone-Birni and the area northAgdiza National Park, from the banks of the Logone
River to the Nigerian border (Dieet al 1983:93). Consequently, as well as being thedagg of a
number of villages in Camerogrthe language area extends to a number of villag€had and one in
Nigeria'> The speakers of Lagwan are numbered at ten thduy3@urneux 2005), forming a relatively
small percentage of the inhabitants of their regloe to the steady immigration of other ethnic g=ou
into the ared This has led to inevitable contact with a variet other ethnic groups, and therefore with
their languages.

The traditional occupation of the Lagwane is fighiwhich remains the principal employment.

1.2 Language names, classification and genetic dtition

Lagwan is the name given by the Kotoko to the laggu The name of the village may also be used to
refer to the language; Logone is used by Lukas@),98d consequently tends to be the preferreccehoi
within the literature, while Tourneux (2000a) udexgyone-Birni, though elsewhere (2000b) he uses
Lagwan. Lagwane, or lagouané, is the adminiseati@me serving as a generic term for the language,
its speakers, the village and its people (Aboul@d32). A. Lebeuf (1969:32) applies the same term
purely to the language.

In this paper the name Lagwan is used for the lagguwhile Lagwane refers to its speakers and the
whole area in which it is spoken. Logone and Lag8irni are reserved for the particular villageg$)
that name. Kotoko is used only when it appliethtowhole people group, or to the Kokoko languages
as a whole.

Lagwan is a member of the Kotoko group of the Ganfthadic branch of Afroasiatic. It is classed
together in a sub-group of Kotoko with Mgalso Mseior Kousseri, after the town).

! The Kotoko North languages of Mpa@ Mpade/ Makary), Malgbe (Goulfey), Afade and kah, and the Kotoko South

languages Ms (/ Mser/ Kousseri) and Lagwan; Tourneux (2000al6) includes Buduma, Zina and Majera (totalling
nine).

2 Logone-Birni, Hinale, Mboudoufka, Kalkoussam, Gouijj&igue, Goulouadma, Ngame, Houzoume, Mdaga, Waza,
Baram, Ngazi, Ble, Mbehche and Zigague

% Logone-Gana, Douvoul, Aouri, Gwafa, Mezil, Mandadind Kraska

* Gazalfoul

® Information collected by my colleague Sean Allissam Lagwan speakers participating in a course dickbly him in
1999.

® Allison, p.c, citing p.c. from Tourneux, who statkattin his opinion, the Kotoko represent 30-35%heftotal population
of the Logone and Chari department.
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1.3 Dialects and variation

Bagley and Roberts (1991:33) identify two dialeafsLagwan: the variety spoken in Logone-Birni,
Cameroon, and that spoken in Logone-Gana, Chacey Tate the lexical cognation between the two
dialects at ninety-five percent (1991:8). A. Lebdl969:32) describes the dialectal variation as
minimal and chiefly a matter of intonation.

1.4 Previous research

Lagwan’s earliest appearances in published liteeatre found in works giving word lists for the
language (Barth 1862, Gaudefroy-Demombynes 1907 Modchet 1950). Published descriptive
linguistic work is limited to Lukas’ 1936 study, wh gives what is largely a phonetic, rather than
phonological, analysis of the language’s soundesgstin addition to this published linguistic stutlye
author is aware of one unpublished dissertatioro(kiar 2003), though there may be others. Outside
the area of linguistics, A. Lebeuf published arhampological article on the Lagwane in 1989.

During a course on orthography development led lyy aolleague Sean Allison in the village of
Goulfey, a corpus of just over one thousand fivadnad entries was transcribed by Marouf Brahim,
Mamat Abama and Moumoune Mademe, native Lagwankep®a It is this corpus that formed a basis
for the present research. | would like to expmagsthanks to these people for this initial work,ievh
has greatly facilitated further research.

1.5 Present research

This paper is the result of eighteen months’ statizagwan as it is spoken in Cameroon. | spent six
months working in Yaounde with a mother-tongue Epeaf the language, Mme Sali Hadja Habi,
originally from the village of Hinale. This waslmved by a year in Maroua, where | worked
principally with Mme Mahamat Aicha Mavoua and hether M. Awalou Adam, originally from
Logone-Birni, as well as other members of the famiDuring my time in Maroua | was also able to
visit Logone-Birni and collect language data fromwider variety of speakefs The expanded corpus of
data used for this paper presently has just oveittvwusand two hundred entries.

1.6 Overview of phonology

Lagwan, like so many Chadic languages, has a ndsanantal system (see sectiorCBnsonants It
is the consonantal skeleton that largely bearssémantic load, supplemented by minimal underlying

vowel-slots. These principally have the quality while other vowels, whose phonologisation appears

to be an innovation, are marginal in their disttibo (section 3Vowelg. The poverty of underlying
vowel-slots necessitates the insertion of an epgdiotizero vowel’, in order to preserve well-formed
syllabification (sections 3.9,he zero vowekbnd 4 Syllabification and zero segment inserdiott is this
process of syllabification that licenses tone as¢ion and determines its realisation (see sechipn
Tong.

"I would like to thank my colleagues Aaron and SuShryock and their family for their hospitality dugimy time in
Logone-Birni.
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Due to considerable inter-language contact, Laglama fairly large sub-lexicon of loan wdtdsThis
lexical sub-set allows exceptional phonologicatgrais, a thorough study of which is beyond the scop
of this paper, which focuses on the more standaoth@logy of non-borrowed words.

2 Consonants

If known loan words are excluded, the set of cativa consonantal units in the table below is found
The sub-lexicon of loan words has a further cldsthe pre-palatal obstruents, /j/ and/f/, as well as
the glottal stop, in addition to the consonantsegivn the table below. These will be discussed in
section 2.8L.oan word consonantbelow.

Consonant phonemes Labial | Coronal] Dorsal| Labialised dorsal
Obstruents Pulmonic| Stops pb td kg kY gV
Fricatives| Central | v S 7 Y ¥ A
Lateral ik
Glottalic | Stops 6 d k' K
Fricatives| Central g'
Lateral 3
Sonorants Nasals m n
Liquids | Lateral
Vibrant c
Glides y W

2.1 General characteristics of the consonant system

The inventory above distinguishes four major clasdeplace of articulation. The velar stops andlav
fricatives are categorised together as dorsal,hay behave phonologically as one class; this is
manifested by their being the only class of conatm#hat can bear the feature of labialisation (see
inventory above and 2.4.2.Prosodic tendencig¢s Similarly, the bilabial stops and the labioddnt
fricatives function together as a single class wéthard to vowel assimilation (rule (229)). Innbsrof
syllable structure and the related phenomenoneb‘zowel’ insertion, the implosives and the ejesdi
function as one phonological class and hence avapgd together as glottalic. Similarly, studying
permitted surface syllable structures will hightighn important distinction observed between the
obstruents and the sonorants (see ldekjcal syllabificatiof. It can be seen that the voicing contrast is
productive only among the pulmonic obstruents @ese 2.3,Distinctive consonantal featurgsthis
contrast is again important in terms of syllableicture and ‘zero vowel’ insertion (rule (234)d)3a(f)).

For permitted syllable structures see sectioBylabification and zero segment insertiamd for rules
governing ‘zero vowel’ insertion see 4.1Z&ro vowel insertioprule (234)).

The voiced lateral fricativeéls/, has a marginal distribution; there is reasoneigelse it is on its way out
of the language (see 2:Bhe voiced lateral fricatiye

8 Approximately 240 words in a lexicon of approximgt2200 entries. (The number of entries exceedsuhwar of
different lexical items.) Loans are chiefly from ClaasArabic and Kanuri, as well as Hausa, FrenchaShabic,Barma

(also known as Bag(u)irmi), Sara, Ngambay, Fulfuldgligh and possibly Musgu. | am indebted to my colle&gen
Allison for identifying the majority of the loan was from Classical Arabic, Kanuri, Hausa, French, Skhabic, Fulfulde

and English.
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Excepting the absence of a dorsal nasal, the mguitventory presents a very symmetrical system. |
should be noted thdiy] and [N] appear phonetically as allophones/of, and in more restricted

environments ofm/ (see 2.2 belowGConsonantal allophonyule (12)5.

2.1.1 Distributional restrictions

Except in cases of reduplication, there is a retgdn allowing a maximum of one glottalic consonant
per phonological word

The contrast between the two pulmonic lateral fives, /t/ and/lz/, is neutralised in consonant clusters
(see 2.6The voiced lateral fricatiye

For distributional restrictions within the syllableee section 4Syllabification and zero segment
insertion

2.2 Consonantal allophony

The consonant phoneme inventory above shows th#rastive underlying consonant segments; the
phonetic realisation of these is determined bypthenological environment in which they appear. sThi
information is summarised in allophonic rules gineiow, with the rules that take place earlierhia t
phonology given before the later rules.

(1) Lenition of/x/*°
x> hl._V

‘The voiceless dorsal fricative has a glottal reation pre-vocalically when immediately
following a syllable boundary.’

e.g: [#s+a+x+et#| (+L) > [sa.he] — ‘farms/ fields’ (cf.|sxe| (L) = [sxe] — ‘farm/ field’)
[#k'Ix#| = [k'8L.h3] — *husk’ (v) (corn)

This rule takes place following the initial proces$ lexical syllabification (see 4.1l exical
syllabification) but before default syllabification of initial cgently extrasyllabic consonants by rule
(257) below’. This is manifest in the example below, wherebg presence of the preceding
unsyllabified consonant prevents lenition occurring

(2) |#nxrna#| (L) = (234)d)(n)xdr.na = (1) - = (257)[N.x3r.na]— ‘palate’ (oral)
(Mdt(257)n.ydr.na = (1) *[0.hdr.nal)

° It does not seem that the gap in the synchronic Lagsaneme inventory at the dorsal place of artitras indicative of
a historical loss of consonant. This is supportechbyphoneme inventory Newman (1977a) proposes foofbadic,
where */m/ and */n/ are the only nasals.
9 In other words/x/ is only uvular in complex onsets and in the coda. Nbekess, this consonant clearly patterns with the
other dorsal ([+back]) obstruents (see 2.4.2.1).
™ For some speakers, this rule reapplies in a slighthemestricted environment post-lexically, followinge (9):
0] Optional post-lexical lenition ofy/
x > (opt) h/##_
V_
‘The voiceless uvular fricative optionally loeces a glottal fricative phrase-initially or intecatlically.’
e.g: [#ax"1+ni#| (L) = (234)b),(230)/?2ax™3Ini/ = (1) - = (9) [Payulni ~ ?ahilni] — ‘poor man’

© 2005, SIL 9



Where there is no initial extrasyllabic segmeng thoiceless dorsal fricativi| follows a syllable
boundary and so rule (1) applies:

(3) [#xrga#| = (234)d)yar.ga = (1) [hdr.ga] — ‘plunder’ (a town)

(4) Palatal assimilation ofs/
s = {I_[-cons, -back, +high]
‘The voiceless coronal fricative becomes pre-palateediately preceding the high front vowel
or glide.’
e.g: [#v(y)si| (L) = [vifi] — ‘breath’ (cf. (5) below)

There seems to be some variation as to whetherul@sapplies before or after vowel deletion inerul
(278). This variation can be seen in the possesstample below:

(5) #v(y)si+ a#ni| (L+H"#H) > (234)vd(y)sid ni 2| (4) /vd(y)fid ni/ > (278)[vifa n1’}> — ‘his
(278)[visa ni] > (4) - breath*®

For the upper variant, rule (4) applies before Vadedetion; for the lower variant vowel deletioncoecs
before rule (4), so thf] required by the latter rule is no longer availadtel the rule does not apply.
The upper variant is more common among youngerkgpgait seems that the varidiif is becoming

increasingly lexicalised (see 2.8Rre-palatal fricativesfor a discussion of the phonological status of
this consonant).

(6) Fricative devoicing
[C, -son, +cont, +voicep [-voice]/_[-voice]
‘A voiced fricative is devoiced immediately preceglia voiceless obstruent.’
e.g: [#mzx"i#| (LH) = [musywi] — ‘thief’ (cf. [#fmz+a+x"+e#| (+L) = [m’zaywe] —
‘thieves’)

(7) Labialisation realisation
[C, +round, +backp Cw/_V
‘The labialisation feature is realised as a lab&hr offglide pre-vocalically’
e.g: [#s™ala#| (H) > [gwald] — ‘millet’ (rainy season)

When this rule applies t@/, this voiced uvular fricative is very lightly astilated before the labial-velar
glide and in one instance appears in free variatiih the labial-velar glide alofié

2 Here and elsewhere this clitic is marked as being lyidgly specified for high tone, which | suspectlie case.
However, a more thorough study of Lagwan tone woelddguired to verify that the clitic is not undenlgly toneless.
3 preathm 3m

 This lenition process may explain the synchronic aliseha voiced back fricative in the Kotoko Northdmages. A
brief comparative glance at the different Kotokoieties reveals a tendency for the éf Lagwan to have in the Kotoko
North languages the counterpayt when labialised and/ elsewhere. An example is given below:
Lagwan Afade Malgbe Meaning
0] /8"3li/ wul wulia ‘child’

© 2005, SIL 10



(8) [Hr“ye#| (L) = [vuye ~ BOYE ~ w'ye] — ‘husband’

(9) Glide vocalisation
[-syl, -cons,a round,a backp | = [+syl, a round,a back]
a[-syl, -cons,o round,a back]}
‘An adjacent glide andy/ are contracted to a single vowel.’

e.g:[#wsl#| > /wasal/ > [usdl] — ‘deceive’ (cf.j#w+a+sl#| > /wasdl/ 2> [wasal] —
‘deceive a lot’ (distributive pluractional))

Note that this rule takes place after rule (7) &h@s evidenced by the example below:
(10) [#g"x"ba#| (LH) = (234)d)/g"ax"ba/ = (7) gwdy"ba = (9) [guy"ba] — ‘old person’
There is one counterexample to rule (9) above:

(11) |#wl#| = /wal/ > [wul] — ‘melt’ (tr)
(not—> *[al])

This example seems simply to be exceptional. miispossible that the initiév| is in fact a geminate,
since, as will be shown later (5.Pone on verbs verbs with the skeletal structure &Calways bear

low tone. Neither is it possible to argue thas tisiactually an initial sequencelefu]. See section 3.5,
The zero vowefor an explanation.

(12) Nasal assimilation
a) n > [a back,p high])/_[-son,a back,p high]

‘A non-labial nasal assimilates in terms of pladeadiculation to a following non-labial
obstruent.’

e.g: [|#dankyky#| (H) = [dapkiki] — ‘bubu’
b) m - [a back,a high,a distr]/_[-son, +rounda back,a high, o distr]

‘A labial nasal assimilates in terms of place dfcatation to a following labial or labialised
obstruent.’

e.g: [#mfwni/ (L) > [mfuni] — ‘coward’
(see 2.4.1Prenasalised obstruentor potential examples preceding labialised dsrsa

© 2005, SIL 11



It is evident that the rules in (12) take placeemaftule (1) above, since, where/ precedegh],

unspecified for the features [back] and [high]isitrealised as alveolar by default (see 2.8®&fault
phonetic realisatio)y rather than as uvular by assimilation in rul@)é) above. This is exemplified
below:

(13) [#nknxi#| (L) = (234)d)(n)kdnxi = (1) (")kdnhi = (12) [hkdnhi]- ‘hide’ (n)
(nét (12)HkaNxi = (1) *[Hk3Nhi])
c) n > (opt) [+round distr]/_[-son, +roundq distr]

‘A non-labial nasal optionally assimilates in termwf place of articulation to a following
labial obstruent.’

e.g:[#nbw#| (L) = [nbu ~ mbu] — ‘cork’

(14) Lateral ejective affrication
¥ >
‘The lateral ejective is affricated phrase-inityall
e.g: [#'a#| > [tF4] — ‘food’

(15) Vibrant trilling
r >/t
‘The alveolar vibrant is trilled phrase-initially.’
e.Q: [##rada#| - [rada] — ‘tear’ (v)

(16) Vibrant trilling and devoicing
r 2> [r]/C_##

‘The alveolar vibrant is trilled and devoiced whayllabic (following rule (271)a) below) and
phrase-final.’

e.g: [#gr##> (234)b),(294ygdr##/ > (271)a)gf > (16) [gr] — ‘g0’

© 2005, SIL 12



2.3 Distinctive consonantal feature's

The underlying consonants of the main lexicon af-borrowed words in Lagwan can be distinguished
by the feature set shown below. Redundant feaareeaot marked (sé@edundancybelow).

Distinctive features cons| son| cont| strid | lat | round| back| high | nas| glot | voice
p - + - -
b - - + - +
6 - + - +
K - + + + -
g¥ - - + +
k" - + + + +
¢ - - - -
d - - - - +
d - - - +
K - - -
g - - - + + +
K - - +
£ + + + - -
v - + + + - +
XV + + + + + -
5V - + + + + + +
" + + - - - -
7z - + + - - - +
g' + + - - - +
X + + - + + -
K - + + - +
{ + -
i - + + +
L + +
m + - +

+ - - +
r + - -
1 + +
W - + + +
y - - +

5 We are using as a point of departure the set ohdtate features proposed by Kenstowicz (1994:156),462urn based
on Halle (1992).
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2.3.1 Redundancy
In addition to the features underlying specifigthwn above, the following rules apply:

(17) C-> [-sy]]

(18) [-cons]—> [+son, +cont, -lat, -nas]
(19) [+nas]=> [+son, -cont]

(20) [+son]-> [-strid, -glot, +voice]
(21) [+strid] > [-son]

(22) [+glot] > [-son]

(23) [-voice]-> [-son, -glot]

(24) [-son]-> [+cons, -nas]

(25) [-cont]—> [+cons, -strid, -lat]

(26) [+lat] > [+cons, +cont, -round, -batk -nas]
(27) [+cons]> [-syl, -low]

(28) [+round]-> [-lat]

(29) [+back]~> [-lat]

(30) [-cont, +back}> [+high]

(31) [-cont, +round, -backp [-distr]

In terms of economy, [high] might seem to be a sily®us feature on consonants; it does not infitsel
distinguish any consonant from any other segmerg;marked as it is a relevant phonological feaiar
terms of vowel assimilation (see rule (229) belowpr the same reason the labial-velar glide iskethr
as both [+round] and [+back], although in termsdidtinguishing this segments only one of these
features should be necessary.

2.3.2 Default phonetic realisation

In the case of underspecification - that is, theealoe of feature specification by lexical markimgog
redundancy, or of any allophonic conditioning (sakes in 2.2,Consonantal allophor)y- phonetic
realisation is given by default. The default reaion for the relevant consonant types is disclsse
below.

2.3.2.1 The glottalic obstruents
In the table given earlier, [voice] was not markesia distinctive feature of the glottalic consosant

These obstruents do not seem to pattern phonolbgiedgher with the voiced or the voiceless
obstruents. It will be shown in section 5Bonetic effects on pitclhat the glottalic consonants and

18 Lukas (1936) classes all lateral fricatives as velailerboukar (2003) classes the pulmonic laterals as aeld the
lateral ejective as alveolar. It is possible that lsuikagiving as the place of articulation, not the pofroral closure, but the
point where the friction is greatest. Though | hageconducted any instrumental study, there is @eglence that all
lateral fricatives are coronal. The evidence is sedme output of rule (12) above:

(i) [#nta#| (H) > [4] — ‘cow’
(no®> *[jia])
In this example the nasal assimilates to the coroaakpdf articulation of the following lateral frica¢. That the place of
articulation is coronal is further supported by coragige evidence; in Mpadand Msr, the Kotoko languages where the
lateral fricatives appear to have been Igsseems to have replaced fivfound in Lagwan, while Lagwan/$/ is replaced
by /c'/ in Mpad and/s'/ in Msor.
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the voiced obstruents have completely differerecff. On the other hand, no glottalic consonaasis
free as voiceless obstruents as regards syllatificand zero vowel insertion (see rule (234)cphg!

That voicing is not a distinctive feature of glditaconsonants is reflected in their phonetic ssion,
whereby, for many speakers, except in careful pmoration, /6/ and/d/ appear to have little or no

voicing. Similarly, among many speakers the downwaovement of the glottis is not prominent.
Ladefoged (1964:6) notes that this is a generaldpoy in Chadic languages. Mme Sali Hadja Habi, th

language assistant with whom | worked most extetgjconsistently pronounced them [85"] and

[?d"]. For articulatory ease the voiceless realisatioonsistently preferred for the dorsal glottalic
stop”; this segment and the glottalic fricatives ardised with an egressive airstream.

2.3.2.2 The nasals

The nasals are distinguished from each other oplghé feature [tround]; in the absence of a follogvi
obstruent, the environment of rule (12) above, [theund] nasal is realised by default as alveo]ar (
round, -back, -high]).

2.3.2.3 The zero consonant

The zero consonant is not present underlyingly,i®wt C-slot inserted by rule in respect of syltabi
constraints (see 4.1.Zero consonant insertign Rule (17) above automatically assigns to this G@-slo

the feature [-syl], but otherwise it is unmarkeli.has the default phonetic realisation[®f, a glottal
stop.

2.4 Complex and contour consonants

Having presented the inventory of consonant phoseamel their distinctive features above, we now
justify the interpretation of potentially ambiguotsnsonant clusters.

2.4.1 Prenasalised obstruents

It will be noted by Chadicists that the series @nasalised stops common to Central Chadic language
is absent from my phoneme inventory. This is posuggest that nasal-obstruent sequences are absent
from the language. However, a thorough examinatibthe data shows that the only satisfactory
account of their behaviour is given by a heterosagal interpretatiotf.

Firstly, prenasalisation is not limited to the \axcplosives: the nasal may be either homorganic or
heterorganic; the obstruent either voiced or vegg| stop or fricative, pulmonic or glottalic. Tl
range of nasal-obstruent sequences attested inatay isl shown with examples in the table below.
Notice here the application of the rules in (12pwad rule (b) is such that, for the labialised dbrs
obstruents, it is impossible to determine the ulydey specification of the feature [round] on prdicey
nasals, or if indeed this feature is marked in éheases. Known loan words and examples of
reduplication are excluded.

" The smaller distance between the glottis and theetakes it more difficult to maintain voicing at thisimt of
articulation. This is reflected cross-linguisticdbly the rarity ofld] compared t¢6] and[d].
18 Neither Aboukar (2003) nor Lukas (1936) posits #&sasf prenasalised stops in Lagwan.
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NCs | m [+nas, +round] n [+nas, -round]

p [#mpala#| (H) > [mpald] — ‘arm’ -

b [#mba#| (L) - [mba] — ‘place’ (n) [#nbw#| (L) = [fibu ~ mbu] — ‘cork’

6 [#mbi#| (L) > [mbi] — ‘oil’ -

f #miwni#| (L) 2 [mfuni] — ‘coward’ #nfett| (H) > [nfé ~ mfe] — fight (v)

4 - #vade#| (L) > [dvade ~ mvade] —
‘night’

t #mtak“a#| (H) > [mtakwa ~ m°takwé] — ‘nail’ #ntas#| (H) > [dtdsé] — ‘louse’

d [#mdge#| (LH) = [mddgé ~ m°ddgé] — ‘crocodile’ [#ndra#| (L) = [ndra] — ‘peanut’

d [#mdank™ani#| (H) = [mdankwani ~ m’dankwani] — [#ndana#| = [ndana] — ‘be not yet’

‘iguana’

S [#ms#| (H) = [msd ~ m’sd] — ‘story’ -

z [#mzg#| (H) = [mzdgd ~ m°zdgd] — ‘frontier’ [#nz+i#| (L) = [Dzi] — ‘knee’

s' [#ms'a#| (L) = [ms'a ~ m’s'a] — ‘tamarind tree’ -

{ [#min + ni#| (L) = [m#dnni ~ m#dnni] — ‘axe’ [#nta#| (L) = [dfa] — ‘cow’

(B)" | - -

¢ - -

k - Inknx +1i| (L) = [9k3nhi] — ‘hide’ (n)

g [#mgl# (H) = [m°gdl] — ‘scar’ Ingd] (LH) = [)gdd3] — ‘rib’

k' - [#nk'a#| (L) > [pk'a] — ‘rice’

X [#mx#| > [myd ~ m’yd] — ‘swear’ [#nxrna#| (L) = [Nyina] — ‘palate’
(oral)

K [#mye#| (L) = [m’se] — ‘canton chief/ placenta’ [#nset| (H) > [Ngé] — ‘move’

k" [#Nk"i#| (L) = [pkwi] — ‘charcoal’

g" [#Ng"a#| (L) = [Hgwa] — ‘look at/ see’

K™ #NK'8# (H) > [)k'd] — ‘pus’

x" #NX"1+ Cett| (+L) > [Ncalle] — ‘gills’

KW -

Secondly, the nasal and the obstruent are separatied process of reduplication. This processsisd

to form the iterative pluractional (see 5Tyne on verhsand rule (296) for a formal description of
iterative pluractional formation and an explanatairtone changes). The examples in (32)-(43) show
the iterative pluractional form of prenasalisedoger

verb pluractional meaning
(32) /mbar/ /mbabar/  ‘tire’
(33) /mbi/  /mbibi/
(34) mti/  /mtiti/ ‘die’

‘crawl’

¥ The contrast betweet' and/k/ is neutralised in consonant clusters. See 2.6.
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(35) /mixd/ /mxdxd/ ‘swear’

(36) /nddsd/ /ndddssy/  ‘groan/ grunt’
(37) mfé/  /nfefe/ fight’

(38) /mgama/ /ngdgama/  ‘guard’

(39) /mg"sl/ /mg*sg*sl/  ‘greet’

(40) mk'al/  /mk'sk'sl/  ‘pass wind’

(41) /di/  /nkid/ ‘swim’
(42) mwé/  /nsowe/ ‘move’
(43) mta/  /ntata/ ‘alter’ (with extension)

It is only the obstruent that is reduplicated, tiet NC as a unit; it seems that the NC is beinatéckas
a cluster.

Thirdly, there is additional evidence that thesestdrs are treated as two separate segments. |lAswwi
discussed in detail in section 5 Pgne on verhsthe majority of verbs do not have lexical tone, but
rather the tone melody can be predicted based l@abkystructure. In these verbs, syllables oftipe
#CV#, #GC and #C[V, -high] invariably bear high tone (se&er(294)), while all other syllables are
realised with a default low tone (by rule (2950onsider the verbs below:

NCs CCs Cs

(44) /mx3/ — ‘'swear’ (cf./sxd/ — ‘shut’ /x4/ — ‘direct’)

(45) /mts/ - ‘light’ (cf. /ptd/ — ‘chat/ count’)

(46) /ng™s/ — ‘see’ (cf./sks/ — ‘advise’ /kY8/ — ‘hurt’)
NC5C csC

(47) /mbar/ — ‘tire’ (cf. bén/ — ‘bathe’)

(48) /mg™al/ — ‘greet’ (cf. gdm/ — ‘like’)

(49) /nk"™3sl/ — ‘pass wind’ (cf. KWam/ — ‘hesitate’)

(50) /mpar/ — ‘bark’ (cf. ¥3n/ — ‘make’)
NCVCV ccvev cvev

(51) /ndana/ — ‘be not yet’ (cf./skVada/ — ‘limp’ /dana/ — ‘transport’)

(52) /ngama/ — ‘guard’ (cf. gala/ — ‘drive away’)
NCVC3 CCVCs CVCs

(53) /ndasd/ — ‘defecate’  (cf./xats/ — ‘comb’ ~Nasd/ — ‘fan’)

The initial syllable of the verbs in the third colo meet the criteria for high tone assignment. tiddise
verbs begin with a single consonant segment. Byrast, the verbs in the second column have aialinit
di-consonantal cluster and therefore do not mettheria for high tone assignment. This meaas th
the default low tone is assigned. Turning nowh® nasal-obstruent-initial verbs, we can see tiat t
have the same tonal realisation as the verbs witiniéial di-consonantal cluster, not those with an
initial single consonant. There are no exceptiortkis pattern.
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Finally, it will be seen that the word-initial ndsa these prenasalised clusters is a syllabldsirown
right (4.1.3.1,Extrasyllabicity and syllabic consonaitsaand as such a tone-bearing unit (TBU) (see
5.3.1,Extrasyllabicity and default tone

2.4.2 Labialised dorsal obstruents

There is solid evidence from both the nominal ardbal systems that the series of labialised dorsal
obstruents postulated above are phonological wmt$ not sequences. Taking firstly the nominal

morphology, a common means of forming the plurabisnsert an-a- infix between each consonant,

beginning from the right, to which the tone-integrating plural suffist may or may not be added,
sometimes with gemination of the final consona@ompare the behaviour of the dorsal obstruents in
(54)-(56) and of the € sequence in (57) with that of the labialised comsds in (58)-(60).-¢ is a
masculine gender marker which is not required éenghural.)

(54) a)l#kskr# (H) = /késkér/ — ‘basket’

b) #k+a+s+a+k+a+r+Ce#| (+L) > /kasakarré/ — ‘baskets’
(55) a)|#nknx +i#| (L) = /nkanxi/ — ‘skin’ (of animal)

b) #nk+a+n+a+x+e#| (+L) > /mkanaxe/ - ‘skins’ (of animal)
(56) a)|#lsm+i#| (L) = /loxdmi/ - ‘river’

b) [#l+a+&+a+m# (+L) > /lasam/ - ‘rivers™
(57) a)#slw#| (LH) = /x3ldw/ - ‘(inside of) mouth’

b) #s+a+1+a+w+e# (+L) > /walawe/ - ‘(insides of) mouths’
(58) a)#bsk™an#| (L) = /bask™an/ - ‘horse’

b) #b+a+s+a+k"+a+n+e# (+L) 2> /basak*ane/ - ‘horses’
(59) a)|#dg™m+i#| (L) = /ddg™ami/ - ‘bull/ ox’

b) #d+a+g"+a+m+e# (+L) = /dag™ame/ - ‘bulls/ oxen’
(60) a)|#mzx" +i# (L) = /mazx"i/ - ‘thief’ (male)

b) #mz+a+x" +e#| (+L) = /mzax"¢/ - ‘thieves’

If the labialised consonants in (58)-(60) were sempes underlyingly, they would be expected to patte
as thdlw| sequence in (57). Instead, they are treatedits un

Evidence from the verb structures also supports ¢binclusion. Firstly, the same test with regard t
predictable tone that was applied to the nasal+obist sequences above can be applied here, but with
the opposing result.

(61) /g ara/ - fail’  (cf. /gala/ - ‘drive away’)

20 Different numbers (0-3) of /-a-/ may be insertedifferent nouns (see Aboukar (2003:24-27) for a nibogough
description), but this has no effect on the pointa@toved here, since, irrespective of the numbertesethe infix is
always inserted right-to-left, betweeachconsonant segment. There is no obvious rule detergithe number to be
inserted; | suspect that it is lexically specified.

%L strictly speaking, this should be translated ‘rivéihile the form in (56)b) is undeniably the morphustic plural of the
singular in (a), both may be used to designate a siivgleand appear to be used synonymously.
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As mentioned above, and as discussed more thorpuigtdection 5.2 Tone on verhsa word-initial
syllable #C[V, -high] always bears high tone, b@G}V, -high] cannot; the labialised consonant ith)(6
(also, by the same test, those in (63)-(65) belowdt therefore be a single segment.

Secondly, for verb roots there is a limited numbkattested skeletal structures (see Appenduerb
skeletal structurgs Consider the verbs in (62)-(65):

(62) [#lax"#| > /1ax"3/ - ‘have diarrhoe&” = CVC/ **CVCC

(63) [#g"Ida#| > /g"3lda/ - ‘make smooth’ = CCCV/ *CCCCV

(64) [#s“rt'att| > /&“4r1'd/ - ‘rub’ = CCCV/ *CCCCV

(65) |#g"raka#| -> /g“arak"a ~ g“araka/ - ‘annoy, disturb/ prevent’ = CCVCV/ *CCCVCCV ~
?CCCVCV

Interpreting the labialised consonants as unitegihe already established root structures showtheon
left; such an interpretation is not at all probléima Meanwhile, the root structures resulting fream
sequence interpretation are shown on the righsethio (62)-(64) and one of the variants in (65npei
unattested elsewhere, while the structure accaléie other variant has been found on only oneroth
verb. The structures that must be presumed for 46@8 the variant in (65) under this interpretation
cause further problems in that they do not eveaméde the types of structure found elsewhere in the
verbal system, whereby consonants are clustergdabrthe beginning of the verb (see Appendix ). |
addition, under the single segment interpretati@nftee variation in (65) is limited to the presemr
absence of the feature of labialisation on a sieglesonant; the verb root structure is the saméddn
variants. This is far more satisfactory than thguence interpretation, whereby different rootcitiees
must be presumed for each.

While it is safe to conclude that the labialisedsab obstruents are phonological units, the questio
remains as to whether the feature of labialisatan be accounted for as a feature associated with a
segment or if it is better explained as a prosaipeiated with the syllable or the word. This does

is treated immediately below.

2.4.2.1 Prosodic tendencies

In the study of various Chadic languages it hagueatly been found that secondary articulation$ suc
as labialisation, palatalisation and even nasadsgmost notably in Higi, described by Mohrlang/29
and Barreteau 1983) should not be treated as inhpreperties of the phoneme, but rather are piesod
affecting whole syllables or words.

Having established that labialised dorsal obstsi@né phonological units, the question remainas t
whether the labialisation on these is underlyirgpgcified on each one (i.e. there is a serieshidliaed
dorsal consonants as shown in the inventory abmvié)abialisation belongs to a separate prosdeic

It has already been noted that nasal consonantdistnreguished by the feature [tround]; the questio
remains as to whether the same distinction appligbe phonological word. The major points to be
considered here are the domain of the putativeopisoand whether or not its phonetic realisatiorhimit
this domain is predictable.

Firstly, the distribution of labialised dorsal ohnts can be described as ‘semi-prosodic’ at ievrdk
For a word containing dorsal obstruents, eitheohthese are labialised, none is labialised, dy tme
left-most dorsal obstruent is labialised. Exceamito this pattern are found only in the plurahisrused

22 Derived from the noufi#lax™#| (L) > /1ax™3/ - ‘diarrhoea’
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by some younger speakers, whereby it is only gjetinost dorsal obstruent (at a morpheme boundary)
that is labialised. Examples of this semi-prosduée variation are given below:

(66) [b3lki ~ bulki ~ bulkwi] — ‘cloud’
(67) [dogaya ~ ddga ~ dugwa] — ‘try’
(68) a)[gud’gé ~ giud'gwé] — ‘toad’
b) [gadagwe ~ gwadage ~ gwadagwe] — ‘toads’
(69) a)[guy™“ba] — ‘old person’
b) [gwahabe ~ gwaywabe] — ‘old people’
(70) [g"raka ~ g“rakwa] — ‘annoy’
(72) [kitd ~ kwitd] — ‘all/ whole’
(72) a)[kuskd] — ‘hen’
b) [kasakwe ~ kwasake ~ kwasakwe] — ‘hens’
(73) [mZrak'én ~ m'z'rak'wen] — ‘wrinkles’
(74) [ ddgi®® ~ x"dugwi] — ‘forest’
(75) a)[x“ddga ~ x"dugwa] — ‘tree’
b) [hadagge ~ hadagwe ~ ywadage ~ ywadagwe] — ‘trees’

There is considerable variation among speakers asich of these distributional patterns surfagath

a higher degree of labialisation among older spe&keSplitting the speakers into three different age-
groups, a survey of labialisation in the ten wogigen above gives the following distribution of
labialisation patterns used:

Patterns of labialisation on dorsal obstruents

Speaker agéno <lab>| only right-most <lab> left-most <lab>| all <lab>
under 15 20% 20% 20% 40%
15-40 21% - 43% 36%
over 40 13% - 29% 58%

It seems that, for adult speakers, labialisatiarcks’ onto the left-most dorsal obstruent; amorgséh
over forty it is more likely to spread over the Wdaevord. However, there is no consistency as to the
extent of labialisation either for individual spea&®, either because they fully labialise certain words
but not others, or, more rarélybecause the same individual uses both the fabialised and partially
labialised forms in free variation. Furthermonreistprosodic-type distribution does not apply ie th
plural forms of some of the younger speakers; @s¢hforms it is only the right-most dorsal obsttuen
that is labialised, although in the singular lais&ion occurs only on the left-most dorsal.

23 Even though this word was unknown to the childteay still repeated my fully labialised pronunciatigiidugwi] with

only partial labialisatioffiy"dugi].

24 M. Marouf Brahim was aware of this tendency, thomast other native speakers only accept the form ustmkin
idiolect.

5 Mme Sali Hadja Habi, from Hinale, was the only smedkr whom labialisation was consistently a word-ldeature.
Whether this is typical of Hinale speakers | do natw, since she was the only speaker from this areakesowith.

%6 M. Awalou Adam was the only speaker | worked withoviteely used different variants for the individuatical item.
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There are three nouns that have the surface faom[-+back] as the right-most dorsal obstruent, but
no labialisation on the left-most, shown in (768).7 It is clear in (76)-(77) that this sequencasists
of separate segments, rather than a labialisedtbere is a contrast between the| sequence here and

the [k"| units in (66) and (71)-(73) above. The evidermetiie heterosegmental interpretation is from

the plural suffix -(C¢(n). Just the /w/ is being copied in the plural suffiot the labialised dorsal as a
unitary segment.

(76) a)|#klenkw#| (LH) > /kalénkdw/ = [K’lepkd] — ‘eagle’

b) [#klenkw + Ce(n)#| (+L) = /kdlénkdwwe(n)/ = [K’legkuwe(n)] — ‘eagles’
(77) a)l#gwegw#| (LH) = /gdwgdw/ = [gugi] — ‘pigeon’

b) [#gwgw + Ce#| (+L) > /gdwgawwe/ = [guguwe] — ‘pigeons’
(78) [haku] — ‘thing’ (abstract)

Although there is no evidence from a derived plima]78), we postulate that this too is a sequemak
not a single labialised segment; otherwise, indliding only the right-most dorsal obstruent, itulkb
not conform to the patterns of labialisation fowatsewhere.

2.5 Gemination

In a small number of lexical items, geminate comsws are found. Excluding gemination at morpheme
boundaries, which is obviously possible, these lomgsonants are found in the nouns in (79) -(84) an
the verbs in (82)-(88) below, as well as a few fiomal morphemes, one adverb, one ideophone and six
loan words.

(79) [6m:4]*" — ‘mother’ (cf. [nd] — ‘lady’)
(80) [makédm:i] — ‘sesame seeds’ (when prepared for marriage cengdmo
(81) a)[x3l:a] — ‘weight’
b) [¥3l:a] — ‘be heavy’ (cf[s°1a] — ‘hit")
(82) a) [Wn:a] — ‘praise’ (n)
b) vénza] — ‘praise’ (v)

(83) [b:*i] — ‘be good’

(84) [g: a] — ‘break’ (cf.[gd] — finish)

(85) [k:*a] — ‘be lost/ catch/ hold’  (cfka] — ‘say/ speak, talk’)
(86) [m: a] — ‘hide’

(87) [s:a] = “fry’ (cf. [s4] — ‘enter’)

(88) [x:a] — ‘crush’ (cf.[ha] — ‘steal’)

In (81), (84), (85), (87) and (88), the geminatasmnants appear to contrast with the ‘short’ coasts
found elsewhere. However, the contrast can bededaas belonging to the skeletal tier (also knaan
the CV tier or the timing tier) rather than whabjldwing Goldsmith (1990:50), we shall term the
‘phonemic tier’ (also known as the segmental oradl tier); in other words, the contrasting pairs a

%" This may be morphologically complex.

© 2005, SIL 21



made up of exactly the same material on the phangeri but have different skeletal structures.isTs
demonstrated in (89)-(90) below, autosegmentakssprtations of (81) above.

(89) cvcev
[TV
K ol a
‘be heavy/ weight’

(90) CVCV
111

gola

‘hit’

We can posit the following rule associating flogtid-slots to a neighbouring consonant segment:
(91) Geminate formation

oF
<
[...]
‘The features of a consonant spread to an adjdloaning consonant, forming a geminate.’

Under this autosegmental approach, the lexicalsten{79)-(88) are in no way exceptional, being enad
up of established phonemes and skeletal structseesAppendix iyerb skeletal structurgs

2.6 The voiced lateral fricative

The previous two sections justified the interpilietabf potentially ambiguous consonant types, wieth
complex (2.4,Complex and contour consonanty geminates (2.5Gemination. In this section we
discuss and justify the phonemic status accordexhtther potentially ambiguous segment, the voiced

lateral fricative/ls/. This consonant merits discussion due to its veayginal distribution. Within the

main lexicon of non-borrowed words, its appearasdamited within our corpus to the examples given
in (92)-(97) below (see also (99)-(100) for examsplef free variation). Note that it is equally
represented in the different major word categooksoun ((92)-(96)), verb ((96)-(97)) and adjective
((100)).

(92) |#gakkamat| (L) - [gakama] - ‘balafon’
(93) |#Babat#| (L) = [kaba] - straw fence around house
(94) [#karw#| (LH) = [kard] - ‘wound’
(95) [#&rm#| (H) > [k°rdm] - ‘swindling’
(96) a)[#brbaka#| (H) = [bérbaka] - ‘writing’
b) |#brbaka#| = [brbaka] - ‘write’
(97) [#em#| = [Bdm] - ‘be able/ great, powerful’

In our corpus of known loan words it appears onlthie example given below:

Lagwan Arabic
(98) [Bdma4] — ‘Friday’  jmf
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There seem to be three possible interpretationschawvill be discussed in turn: eithgk] is an

allophone of another phoneme; it is the phonetitisation of a sequence of two consonant phonemes;
or it is a marginal phoneme.

There are a couple of cases, where word-initiabteef/, where the voiced lateral fricative appears in
free variation with its voiceless counterpart, Woeced version being more common:

(99) [B’redd ~ ¥redd] — ‘slip’ (v)
(100) [BK’rd3k3 ~ ¥rd3k3] — ‘bright green’

[#r] is unattested elsewhere in the corpus.
Elsewhere, where word-initial befof€, the two pulmonic lateral fricatives contrast:

(101) |#kaba#| (L) = [Baba] - straw fence around house  (&faba#| - [taba] - ‘play’ (v))

However, unlike its voiceless counterpart, the gdidateral fricative does not appear in obstruent
clusters. It seems that the contrast betweemntbeéstneutralised in this environment.

The option of interpretingiz] as an underlying sequence would account nicelits@bsence in clusters,
which, except where the first consonangjr a nasal, are restricted to two consonantss likewise

worth noting that the sequenied, the most likely candidate for a sequence intéapicn of[], appears

in our corpus only in the loan word given in (1ZBove. In order to resolve this issue we apply the
same test as that applied in section €dmplex and contour consonan&bove- that of the predictable

tone realised on verbs (see 5I@ne on verhs The reader is reminded that#Cverbs have high tone,
while #CGC verbs receive a default low tone. Consider floeeethe verb in (97) above. Its high tone

is licensed only if5] constitutes a single segment; therefore it ispossible to interpret this consonant
as a diconsonantal sequence.

Appealing now to comparative evidence, while neallythe languages of Central Chadic have both
voiced and voiceless lateral fricatives as phoneitiesvoiced versionk/, appears to be absent from
the other Kotoko varieties, suggesting it has Heshover time. The evidence suggests thatighef
Lagwan is indeed phonerfc but its marginal distribution and neutralisationcertain environments
with its voiceless counterparty/, indicate that the process of-foss that is already complete in the
other Kotoko languages is still in progresd.agwan. Thereforelz/ has marginal phonemic status, but
is on its way out of the language.

2.7 Free variation

Certain examples of free variation have alreadynbdescussed in the preceding sections (2.2,
Consonantal allophony2.4.2.1,Prosodic tendenciesand 2.6,The voiced lateral fricatie Further
examples will be discussed below in section Rd@n word consonantsThere remain a couple more
examples of free variation.

28 Aboukar (2003) and Lukas (1936) also both accoptidinemic status.
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In one instance the voiced bilabial plosive hasniiglosive counterpart as a variant. The only kpea
worked with who used the implosive variant was MiMeahamat Aicha Mavoua, a lady in her early
twenties®:

(102)  /ndérbf ~ ndsrbi/ - ‘mud’

The voiced and voiceless dorsal fricatives arerée fvariation in the example beldw The irregular
tonal melody suggests that this example is eitheaa word or a compound (see S.&xical tone on
nouny.

(103)  /taalsasd ~ taxalxassy/ - ‘crab’
2.8 Loan word consonants

As is the case in any living language, the phonpisgot stable and changes take place over agefio
time; this was demonstrated in section 2.6 abdVe voiced lateral fricativewhereby a consonant
appears to be on its way out of the language. phianology of a language is especially subject to
change where a language has borrowed extensivelyoaar a significant time period from other
languages. In Lagwan’s sub-lexicon of loan wordsfivd, as well as the consonant phonemes given in

section 2 above, an additional class of pre-pakitalent consonants, the affricafe$ and[j] and the
fricative [f], either as consonants in their own right or byragation to their surrounding segments. In

a more restricted environment — intervocalicallhe glottal stog?] is also found. These loan word

consonants have not infiltrated the verbal systgshdespite their limited distribution are for thmst
part not recognised as loans by native speakéts.eXtent of each’s distribution is discussed utisas
2.8.1,Pre-palatal affricates2.8.2,Pre-palatal fricativesand 2.8.3The glottal stopbelow.

2.8.1 Pre-palatal affricates

2.8.1.1 The voiceless affricafe/

The voiceless affricatg] occurs predominantly in loan words from Kanuri (féyf& Hutchison 1990 /
Hutchison 1981) (in (104)-(108) below), mainly nsueither <c, tc/cc, j) and one adjective (<s)al$o
appears in one noun from Classical Arabic (JuldenPommerel 1999) (in (109)) fi< There is one
noun loaned from French for which by assimilatiohis a variant oft/ precedindi] (in (110)). Where
Classical Arabic is given as a source here andvblses, Shoa Arabic or Kanuri, as well as possibly
Hausa ofBarma, has probably served as an intermediary.

29 M. Marouf Brahim informed me that younger spealass use an implosive variant in the following examgiieugh |
personally have never heard it used:

() /ddg™a ~ ddg™a/ - ‘help’ (v)
Tourneux (2003b) observes that the younger speak&talgbe have a tendency to replace voiced pulmadoisiyes with
their implosive counterparts. Further researchdsired to determine whether or not the same tendisrfopund among
Lagwan speakers.
% The irregular tonal melody suggests this is eithema Wword or a compound, though it has not to date b#entified as
such (see 5.1).
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Lagwan Source

(104)  [arcaca] —toad (sp¥ Kanuriarjaja / arjaja - ‘toad’
(105)  [céancan] — ‘good health’ Kanuff

(106)  [cdbdna ~ cibdna] — ‘namesake’  Kanutuwiina

(107)  [k6c6] — snail (spd Kanurikdtco/koceo - snail (sp3*
(108)  [carcar]— ‘stripy’ Kanurisarsar — ‘slender, thin’
(109) [cit:a] — ‘hot pepper’ Arabigt.t.

(110) [tiy6 ~ ciyd] — ‘pipe’ Frenchtuyautiiyo]

Elsewhere in the corpus there are no other exangblgs acting as a variant ¢f/ in the above or any
other environment. However, there is one case avhgrassimilation it appears as a variant reatisati
of |kyl:

(111)  a)ltky#xe#| (- #H) > [ki hé ~ ci hé] — ‘remain, stay’
b) [#ky +u+ n#xe#| (- +H+H#H)> [cin hé] — ‘remaining, staying’ (verbal noun)
| have only heard one speaker (Mme Sali Hadja Had®)this variant and only with this item; elsevéher
she joined with other speakers in consistentlyisea the sequencky/ as in the examples below:

(112)  |#kyna#| (HL) - [kina] — ‘because’
(113)  a)mpataky#| (H) = [mpataki] — ‘cotton’
b) [#mpataky + a#ni#| (H+H#H)> [mpétak'yé ni] — ‘his cotton®

There remains one unaccounted-for occurren¢e]pé word that is unknown to many speakers:
(114)  [cal] — ‘curiosity, inquisitiveness’

It is very probable that this is also a loan w8rdAnother possibility would be that this is theface
realisation of eithef#tyal#| (L) or |#kyal#| (L). However, this realisation contrasts with th@mples in
(113)b) above and (115) below:

(115)  |#g"fty +a#ni# > [guft'ya ni] — ‘his ashes”

%1 Long in body and jumps long distances

32 M. Awalou Adam identified this as a Kanuri word.
% Small and long

34 Kind of snail with small conch-like white and reukd
% cottonm 3m

% | am not sure if this word may be used independehtigye come across it only in associative construcfioitiscal] —
‘curious man’ andmal cal] — ‘curious woman’. Comparing this with the Shoa Acatala’ — ‘open, rummage’, from the

Classical Arabigil - ‘disperse’ (Jullien de Pommerol 1999), | suspeetmay have found the source.
37 ashesv 3m
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In any case, given that this is the only potentiglioblematic appearance of this consonant, thees d
not seem to be any reason for regarding it as phani@ the main lexicon of non-loaned words, astea
at the present time.

2.8.1.2 The voiced affricajg/

The voiced affricatdj] appearspredominantly in nouns loaned from Classical Araip (in (116)-

(120)) and also in two frorBarma (Gaden 1909) (<j, y), shown in (121)-(122)e drom Ngambay

(Mianmbaymarde & Kali Mekongoto 1978) (<j), showm (121),), and one from Fulfulde (Editions
Annoora) (<y), shown in (124).

Lagwan Source
(116) [jafa] — ‘affair, palaver’ Arabigfw — ‘revolt, revolution’
(117) [jama?a] — ‘crowd’ Arabicjm?
(118)  [jambaladaya] — lamp (sp¥ Arabicjnb — ‘next to’ +‘dw — ‘fireplace, kitcher®
(119)  [jardal] — ‘bucket’ Arabigrdl *°
(120)  [jazarl ~ jazari] — ‘butcher  Arabigzr
(121) [p°ranjapé] — ‘spinster’ ‘Barmapurajape
(122)  [j6 ~ j6j6] — ‘near/ quickly’  Barmaydya - ‘quickly’ **
(123)  [jaNsaw] — toad (sp¥ Ngambayjings - aquatic creaturé?
(124)  [hjémma] — cake (sp7f Fulfuldenyaamugo- ‘consume, eat’lyaamdu- ‘food,

meal™®

There are a couple of examples within the loan walrdnology offj] occurring by assimilation as an
idiolectal variant of the voiced plosivés (in (125)) andg/ (in (126)) preceding [i]:

Lagwan Source
(125)  [ib(d)né ~ jib(d)né*°] — ‘date (palm)’ Arabi¢mr
(126)  [njiba ~ ngibd] — ‘suffering, hardship/ funeral’  Kanunigsnswu / ngansvi, ngonsfir -
‘hard work, effort, hard life, worry, trouble’

However, in the main lexicon of non-borrowed wostdgh assimilation does not occur, though there is
one other instance ¢f] appearing in free variation wiflg], also in the environment of a front vowel:

(127)  |#attge#| (L#H) > [a gé ~ a jé] — ‘because’

% cotton soaked in oil in a dish

% Alternatively <Frenctiampadaire[ldpadex] — ‘lamp’

0 Jullien de Pommerol (1999) suggests the Classicaliémahy itself be loaned from the Turkikhrdal.

1 My translation; the original reads ‘vite’

“2_ong-legged toad that is prone to jumping longatises

43 My translation; the original reads ‘étre aquati@ue

4 Made out of hard rice or millet left on the bottoiithe cooking pot, mixed with groundnut paste andar, this can be
eaten alone or with milk. It can be made quicklgri unexpected guest arrives and there is no mezduge.

45 My translations; the originals read ‘consumer ; marayed ‘aliment ; nourriture ; repas’

6 A small number of speakers use a LHH melody.
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Still, elsewhere the sequenge] occurs without variants:

(128)  |#ndge*"#| (LH) > [m’ddgé] — ‘crocodile’
(not> *[m°ddjé])

In a few cases, the voiced pre-palatal affri¢it@ppears as an idiolectal variant/sf Many speakers

do not allow the[j] variant, or, in the case of (129) below, do ndbvalit in careful pronunciation.
Some cases are nouns loaned from Classical Arabic:

Lagwan Arabic
(129) [azala ~ ajala] — ‘speed’ fjl = ‘quickly’
(130) [fazar ~ fajar ~ fazar] — ‘morning’ ft.r
(231) [21i ~ jli] = ‘clan’ 's.
(132) [zamén ~ jaman] — ‘time’ zmn— ‘time period’

The remaining examples to date have not been fahts loan words:

(133)  [2dmi ~ jdmi]*® - ‘right’ (direction)
(134) [zin 15 ka ~ jun 15 k4] — ‘hanging up’ (verbal noun)

The evidence indicates that the underlying phonen(&29)-(134) is'z/. However, there neither seems
to be a phonetically plausible reason why the @etpl variant should occur, nor, comparing the
examples in (129) and (135), whelj¢ is not allowed as a variant, does it apply as stesyatic
allophone:

(135) [maza] — ‘antelope’

Turning instead to th@z] of loan words, certain examples from Arabic, Kantdarma and possibly
Hausa (Abraham 1949) haxjéas their source, as shown in (129) above and {{13&) below:

Lagwan Source
(136) [daraza] — ‘reputation’ Arabidrj
(137)  [gazaza] — ‘bottle’ Arabiczjj

(138) [pgumazi ~ fjgumazi] — ‘bubu’ (long) Kanurigamaje

" Given what appears to be emerging phonological stiti$ (see 3.3.1.1) and rule (185), it is of course possibéecount
for the contrast in (127) and (128) by postulatirgt the underlying vowel in (127) is indeed the freotvel |e|, contrasting
with the sequenclay| in (128). However, the example below shows that symétally the phonetic vowel in (128) must be
regarded as a single vocalic segment:

0] [#mdge + a#ni#| (LH+H#H) > [m°ddga ni] — ‘his crocodile’
Where two vowels meet, the first is deleted. Thissduat apply to glides (see rule (278)).
“8 | suspect that this is derived fromm/ (‘eat’), wherel-i| is a nominalising suffix. Since it is correct formeat with one’s
right hand, it is not unusual in African languagestfe word for ‘right’ to be derived from the wofar ‘eat’.
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(239)  [2°cé] - ‘truth’ Kanurijire / jiré

(140)  [zdzu] — ‘owl’ Kanuri diji

(141) [magazi] — ‘elder sibling’ Hausanagaajii - ‘heir’ or Kanuriméji - ‘first-born
child’ (in relation to one's owmother or father)

(142)  [z6r'y6] — ‘young man’ ‘Barmayorio - ‘bachelor®®

It seems that it is common to reanalyse jtiné the source language as thé native to Lagwart: in
(136)-(142) this reanalysis results in a stghle in (129)-(131) the reanalysis is not common to al

speakers; in (116)-(121) no reanalysis occurs hafiltrealisation is stable. It therefore is probahkat t
the examples in (133)-(134) are likewise loan wawvith the sourcg, but are yet to be identified.

The remaining occurrences of the voiced pre-padtatate are given below:

(143)  [4nj6] — ‘bead®™ (for a necklace)
(144) [gdjam] — ‘mediocre’

(145) [jamtawale] — ‘kingfisher’

(146)  [njapé] — ‘blue™? (of synthetic objects)

Unlike the examples in (129)-(134), there is noidaton that the above occurrences are variant
realisations ofz/. Given that the data in (143)-(146) are the adgmples where there is no apparent
incentive for treatingj] as a surface variant of a well-established phoname adding to this that in all

these cases its appearance is restricted to appsdiv environment, in the interests of economyight
appear preferable to interpret these instancesndgrlying sequences if possible. The potential

candidates would b&ly/ and/gy/. However, contrasting the data below with thatlia7)-(148), it is
clear this is not an option:

(147)  [#mandgya#| (H) > [mand’g'ya] — ‘cat’
(148)  [|#dyasn#| (LH) - [d'yas3n] — ‘tomorrow’

It should be noted that the tonal melody in (146)unattested on nouns elsewhere in the corpus,
suggesting either this is a compound or a loan week 5.1Lexical tone on nouns The other
examples in (143)-(144) and (122)-(146) have naldi® been identified as loan words. However,mgive

that[j] is completely absent from the verbal system, addete fact that no other pre-palatal obstruent
appears outside the sub-lexicon of loan wordse@nss extremely probable that these, as all other,
appearances ¢f] belong to the sub-lexicon of loan words.

9 My translation; the original reads ‘se dit d’'un homaque: n’a pas de femme’
%0(132), where the sourcegsmay be an example of hypercorrection, wherebyleakers who retain the source

pronunciatior(j] of loan words and who are aware this word is bortbassume a sour¢én this case as well.

Alternatively, since it is probable that another laage has served as an intermediary, it is possiblehikahtermediary has
itself reanalysed the sourzevith aj.

*'Barma has a wornje — ‘clay’; if the Lagwan word refers to a bead madeaf clay this may be the source.
Alternatively, the Lagwan word may have the samgioras the Ms ‘anzo’ (‘elbow’)
*2Barma has a homophongape meaning ‘white’.
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2.8.2 Fricatives

In addition to the affricates discussed above, ia gfacorresponding fricatives is also attestgd,and

[3]. Like the affricates[{] appears as a phonetic variant befife but, contrary to the case of the

former, this variation is consistent and prediaatiiroughout the whole corpus of loaned and non-
loaned words and therefore is regarded as alloph@see rule (4) above). Mme Sali Hadja Habi, who

has more of a tendency to assimilate befdre (see also above), also pronounggidas a variant ofz/
in the following three words, of which (149)-(13@ve been already identified as loan words:

(149)  [kananzir ~ kananzir] — ‘pig’ (<Classical Arabicuzr— ‘domestic pig™)
(150) [pgumazi ~ hgumazi] — ‘bubu’ (long) (<Kanurigamaje)
(151) [m’3i3i ~ m’zizi] — ‘porcupine’

The pre-palatal fricatives’ appearance in the Jesyatem is limited to the examples in (152)-(153)
below, where they appear to surface as an exceptmalescence of [-son, +cont, -round, -back,
voice][-son, +backg voice], or simply as irregular verb forms followjithe allophonic rule in (4):

(152)  a)[fi] — ‘grasp, take hold/ snatch’
b) [sy3-wun ~ fi-win] — ‘grasping, taking hold/ snatching’ (intransitiverbal noun)
c) [sx-¢ ~ f-&] — ‘grasping, taking hold of/ snatching’ (transéiverbal noun)
d) [sx-d] (verbal noun with extension)

(153)  a)[3i ~ zdgi] — ‘take’
b) [z3gi-wun] — ‘taking’ (intransitive verbal noun)
C) [zdg-¢] — ‘taking’ (transitive verbal noun)

There are no other instancegjf its status can therefore be regarded as purelgqift.

Its voiceless counterpart, on the other hand, msrtbe affricates in having a considerable distidyu
within the sub-lexicon of loan words, appearingnisuns and numerals loaned fradtassical Arabic
(<f, s), one Kanuri noun (<j) and one French nou: (<

Lagwan Source

(154) [lifa?i] — evening prayer time Arabigy/
(155)  [fa?i] - ‘tea’ Arabicfyy
(156)  [far'ya] — ‘(Islamic) law’ Arabicft
(157)  [?afir] — ‘secret, danger’ Arabigft/ srr
(158) [?afkar] — ‘soldier Arabic{skr
(159) [difdén] — ‘nine’ Arabictsf’
(160)  [ham{in] — ‘fifty’ Arabic xms

%3 The only speaker | worked with from Hinale; thisigéion may or may not reflect the geographicaletiéhce between her
and the other speakers.
** My translation; the original reads ‘cochon domesgiqu
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(161)  [kaf'y4] — ‘circumcision’ Kanurikaji
(162) [féz] — ‘chair Frenclkchaise[(ez]

The following noun has also been identified asanlword, though no source has as yet been fund
the HL melody, practically unattested on unambiguooung® (see 5.1Lexical tone on noudss
commonly found on nouns loaned from Classical Arabi

(163) [fawa] — ‘semen’

Excluding occurrences directly precedifi4 which are presumed to be allophonic, and knovam lo
words, the appearance[¢f is limited to the examples below:

(164) [fah3] - large ceramic plate or jar

(165) [fén] - ‘non-existent’

(166)  [fefi] - ‘five >’

(167) [ =8
[

(168)

f"wa] - ‘fishing line
Y&l ~ x"sefi]> — ‘shadow’

In the examples in (165)-(166) and (168), the mkdal realisation of the voiceless fricative cobkel
attributed to assimilation to the immediately feliag front vowel. This seems very probable in (168
where the pre-palatal and alveolar fricatives appeafree variation. However, these three cases

contrast with instances elsewhere in the lexicoRasbeing realised gse], as exemplified below:
(169)  [se?én] — ‘sand’

It is also worth noting that in (166) and (168) tueceding syllable has been regularly palatalsethe
rule in (4), in which case the palatalisation miagy have spread further over the word.

Of course, it could be claimed thgi in (164)-(168) is the surface realisation/ef/, the rule in (4)
applying. However, the example below is an appareahterexample:

(170)  J#sysya#| (H) > [fif'ya] — ‘bird’

It seems most probable that the problematic ward464) and (167) are loan words that have yeeto b
identified. In any case, since there are only two problematirds in our corpus, and especially given
its absence as a potentially phonemic consonam fite verbal system, there does not seem to be

sufficient evidence to suggest that the voicelesspalatal fricativef/ has phonemic status outside the
sub-lexicon of loan words.

%5 Allison (2005:97) has convincing evidence thatMymad equivalent,zwa, is a loan word.
*6 The one exampléptale] (‘owner), is surely likewise a loan word of whidhet source has yet to be identified.
>"llison (p.c.) suggests that ‘maybe the southern Kotosrrowed from their northern neighbours’, citihg Mpad

cognate/(énst/, a lexicalised compound wherel§§/ is a masculine noun meaning ‘handi/ means ‘body’ and/ ‘is

synchronically the masculine gender marker used beforenoun modifiers’.
%8 This also has the meaning ‘Shoa Arab’; presumablyighisrrowed.

%9 This could possibly be a lexicalised compounitk“si + e#tzi#| (L+L#H) (bottomm.N body’)
%t is questionable as to whether the Kotoko, tradiity fishermen, would be likely to borrow the wd ‘fishing line’.
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2.8.3 Theglottal stop

Within the main lexicon of non-borrowed words, thiettal stop is never present in the UR, but its
insertion as a ‘zero consonant’ is triggered witthie lexical phonology in order to preserve surface
syllable constraints (see 4.12¢ro consonant insertion Elsewhere, it may be the result of a loss of
consonant between like vowels (see 3L4ng’ vowel$. Finally, in the verbs in (171)-(172) it surface

as an idiolectal variant @d/:

(A71)  |#ds(n)# = [d3ss ~ 23san] — ‘sneeze’
(A72)  |#dla#| = [d°14 ~ ?514] — ‘scoop out’

This variant was consistently used by Mme Sali Hadbi, for whom the implosive is accompanied by
little or no voicing (see 2.3.2.1The glottalic obstruenjs making the two sounds scarcely

distinguishable perceptively. For these speakeven in careful speech the pronunciati@h is
preserved.

Turning now to the sub-lexicon of loan word8)] appears intervocalically in nouns loaned from
Classical Arabic (173)-(178) (mosthyt<and one fronBarma in (179):

Lagwan Source
(173) [arba?in] — ‘forty’ Arabicrb§
(174) [jamara] — ‘crowd’ Arabicjm{
(175)  [lifa?1] — evening prayer time Arabig [
(176) [ma?ana] — ‘explaining, preaching’ Arabi¢hy
(A77)  [sa?a] — ‘time’ Arabicswf’
(A78)  [fari] - ‘ted’ Arabicfyy
(179)  [zu?u] — ‘abscess/ ulcer/ wound’ Barmadii [du:]

It seems then that the glottal stop is a consorestticted to the sub-lexicon of loan words; evereht
is far more restricted than the pre-palatal obsitsjeappearing only intervocalically.

51 Marouf Brahim, Mamat Abama and Moumoune Mademengitie verbal nouns as the citation form, transcrithege
verbsisinwun andilawun respectively.
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3 Vowes

Having presented and analysed the rich consonayséém of Lagwan, we now turn to a study of the
rarer vowel-slots, which supplement the consonasiialleton.

3.1 General characteristics of the vowel system

As was noted in the introduction (18yerview of phonologyin Lagwan underlying V-slots on the
skeletal tier are relatively few and, as is so camrin Chadic languages, are principally filled Ine t

low central voweF |a|; where there is no underlying V-slot, an epenth&igro vowel’ is inserted (see
3.5, The zero voweland 4.1.2Zero vowel insertion The comparative poverty of underlying vowels
and predominance ¢f| are manifest from the distribution of underlyingwels in verb roots, which is

as follow$* |a| - 125 verbsje| - 16 verbsi| - 19 verbs; no vowel — 82 verbs. Despite thetéohi

distribution of these other vowels, it will be sho{B.3,Phonemic vowels with limited distributipthat
there is solid evidence for their phonemic statdsowever, as has been observed in other Chadic
languages (Mohrlang (1972), Schuh (1971), Wolff8@Pand doubtless others), certain contrasts are

productive only word-finally (see 3.3.1.Zhe back vowelo/, and 3.3.2,The high vowelgi/ and /u)).
Excluding the exceptional sub-lexicon of loan worte distribution is as follows:

Initial vowel phonent& | ,

Medial vowel phonem&s

Front | Central

€ a

Final vowel phonemelsFront| Central| Back
High i u

Mid/ low . a o

%2 Following Chadic conventions and for typologicaheenience the symbalis always used for this vowel, but it should be

noted that both phonetically and phonologicallg,tas its positioning in the vowel chart suggestewecentralvowel, and
not the lowfront vowel of the IPA.
% Only one quality of vowel is found per verb root,is@s the number of verbs in which each vowel appiatsis counted,

rather than the number of appearances of each vaweler the latter approach the numbenigfwould have been much
higher, since a verb may consist of up to thafse whereas the other two vowels appear only in morasioeerbs. (This is
very similar to Newman'’s (1975:73) findings for Mbagg(which he calls Goulfei Kotoko), whereby polycamesatal verbs
have only the vowels /a/ angf,/monoconsonantal verbs having also /i/ and /exgept where there is clear evidence to the
contrary, every root-final occurrence[df is interpreted as underlyingliy rather tharjy|. This may result in a slightly
exaggerated distribution for this vowel, but nevdake the point is still proved.
® |nitial [¢] appears in one noun in our corpus:

() [eni] — ‘milk’
Given rule (185) below, it is possible that undeexdyy this is[#ayni#| (L), in which casea| is the only vowel permitted word-
initially.
% While [0] appears word-internally, it cannot be proven thit ot the surface realisation |afv|, given the putative rule
(200) below.
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It seems that the front vowels are more produdtma their back round counterpairtg,andjo|. This

bias is balanced by the effects of labialisatiomrgnaccurately described as ‘labiovelarisation’tha
consonantal system (2.4.2 abolabialised dorsal obstruents See also 3.3 belowhonemic vowels
with limited distribution

3.2 Distinctive vowel feature®

The five underlying vowel segments identified abave distinguished by the features given below.
Redundant features are not marked @edundancybelow).

Distinctive features round| high | low | tense
a +
e - - - +
i - +
o - - +
u + +

It is important that at least the low vowels becsjped as [+tense], as the presence or absendeiof t
feature in the initial syllable of a toneless vedtermines whether or not this syllable receivesac
(see 5.2Tone on verhs

3.2.1 Redundancy
In addition to the features marked above, the ¥ahg redundant features are given:

(180) V- [+syl]
(181) [+low] = [-round, -back, -high, +tense]
(182)  [+round]> [+backf’

It is not possible to determine at this stage wéredil underlying vowels should be marked as [+¢gns
this feature is relevant only in the initial syllal{see 5.2Tone on verhs a position in which the high
vowels do not appear.

The ‘zero vowel’ consists only of a V-slot insertatb the skeleton (see 4.12¢ro vowel insertio)} so
is not specified for any features except the redahéeature [+syl] given by rule (180) above.

3.3 Phonemic vowels with limited distribution
As was noted above in section 3@gneral characteristics of the vowel systéine vowels other than|

have emerging phonological status. this section the evidence for their phonemitustaas well as, in
the case of the low vowels, their possible hisarsource will be discussed.

% See footnote 15.
%7 This rule applies only to vowels.
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3.3.1 Themid vowels /e/and Jo/

In discussing the vowel system of the Kotoko graspa whole, Tourneux (2000b:5) accords the low
vowels|e| and $| phonological status, but postulates that they wetepresent in Proto-Kotoko, having

the historical sourcesy and*aw/ *wa/ *aC"/ *C"a respectively. Both his synchronic description and
historical explanation appear to be valid for Lagwa

3.3.1.1 The front vowed/

Firstly, there is some evidence of a productivers®iay| for [e]. This is clear by comparing the

singular and plural forms of the nouns below (réde?.4.2 | abialised dorsal obstruent$or a reminder
of relevant Lagwan nominal morphology).

(183)  a)#Nk“ayx+i#| (L) = [pkwehi] — ‘deaf man’

b) [#Nk“ay+a+x +e#| (+L) = [Hkwayahe] — ‘deaf people’
(184)  a)#mlgay+ni# (L) = [mdlgeni] — ‘orphan boy’

b) #m+a+1+a+g+a+y+e# (+L)> [malagaye] — ‘orphans’

It seems we can posit the following rule:

(185) ‘Diphthong’ contraction
lay| > [e]/_C
‘A rhyme made up of the low central vowel and tlzagal glide are contracted to a low
front monophthong pre-consonantally.’

Excepting loan words, there are no initially appareounterexamples to this rule. However, this
situation changes when we take into account thenifted verb root skeletal structures (see Appendix
Verb skeletal structurés Consider the verbs below (where the final higivel is the zero vowel):

(186)  |#bref#| = [brefu] — ‘have mild diarrhoea’
(187)  |#krex#| = [keehd] — ‘scrape’

(188)  |#tefH#| = [téfu] — ‘bake’ (in ashes)

(189)  |#tel#| > [tél] — ‘be bright/ shine’

(190)  |#t'ek#| > [Yéka] — ‘throb’ (with pain)
(191)  |#zex#| = [z¢hd] — ‘'sweep’

(192)  |#Bred#| = [B’redd] — ‘slip’

Under the ‘diphthong’ interpretation these verbsehthe ungrammatical, or at best unattested, sitelet
structure *(C)CVCC, suggesting that¢| has phonemic status, and the verbs in question the
unproblematic structure (C)CVC. Therefore we canctude that while rule (185) is valid, as the
evidence in (183)-(184) shows, this does not mbahdvery pre-consonantal occurrencgedfcan or

should be analysed as the surface realisatigaypf Rather, rule (185) leads to neutralisation & th
contrast between underlyingy| and|e| in a pre-consonantal position.
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Word-finally, moreover, there is clear evidencet teand|ay| contrast:

(193)  a)#maslankay#| (H) = [mas’lankay] — ‘hawk’
b) [#maslankay + a#ni# (H+H#H) 2 [mas’lankaya ni] — ‘his hawk’
(194)  a)#manganzawe#| (H) = [manganzawé] — ‘agama lizard’ (red-headed)
b) [#manganzawe + a#ni# (H+H#H) 2> [manganzawa ni] — ‘his agama lizard’

Where two vowels are adjacent, the first deletes (sle (278)). True to form, the word-final vows!
in (194) deletes, whereas the ‘diphthong’ in (188¢s not.

3.3.1.2 The back vowel

Turning to the back vowed|, its phonologisation is less well establishedstaswn earlier (3.1General
characteristics of the vowel system| does not appear as a lexical vowel in verbs. Withe nominal
system(o] is restricted largely, but not exclusively, todo&ords. Ignoring those cases where, for some
speakersfo] surfaces as a conditioned variant/®f (rule (229)b)), its remaining apparently non-loan
appearances are few and chiefly word-final. Irs¢heases, we can apply the same test as appligd to
in (193)-(194) above, in order to determine whethrenot[o] is underlyingly a vowel. The chart below
shows the behaviour of word-fingb] following, where applicabf& cliticisation of the masculine
possessive associative marker, and suffixatiomefplural markerCé(n). This latter, when suffixed to
vowel-final nouns, takes the forayeé.

citation form /+al /+Cé@m)/  meaning
(195)  [4njo] [anja] [anjoye] ‘bead’
(196) [buduagd ~ bud’gé]  (n.f.) [budugoye] ‘rubbish heap’
(197)  [23v1d] [25v°14] - ‘road®®
(198) [bang'ls] [bang'la ~ bang'lwa] [bang"ldoyen] ‘underground granary’
(199)  [mbigd] [mMbigwa] [mbigdowe] ‘melon’

In (195)-(197),[o] behaves in the same way as an underlying vova; ] in (194) above, it deletes
according to the rule in (278). In addition, tleenh of the plural suffix is that of vowel-final nos. In
contrast, in (199]w] surfaces before the suffixes, implying that ippresent in the underlying form,

either|ow|, Jaw| or |w]|, but notjo|. In (198) there is variation among different dpra. It is clear from
this test thajo| has phonemic status word-finally.

% Obviously the masculine associative marker can béedfbnly to masculine nouns. The same effect of Voleketion
occurs with the suffixation of any masculine associatiegker or determiner, since they are all vowelahitUnfortunately
for the purpose here, all feminine associative markedsdeterminers are consonant-initial, consequesthgmcausing
vowel elision in rule (278).

% This is the meaning given by Marouf Brahim, MamatAta and Moumoune Mademe. Mme Sali Hadja Habi, witbm

| worked the most extensively, only knew this in tkpressiorn zava/ ?a sa], meaningit’s not my business/ problent .
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Turning to word-medial appearances|of, it should be noted that, likey|, the back ‘diphthongfaw]|

never appears preceding a consonant; while there conclusive evidence of the kind given fgr in

(183) and (184) above, nevertheless the distribatievidence offers a valid argument for positihg t
parallel rule below:

(200) ‘Diphthong’ contraction
law| = [o]/ _C
‘A rhyme made up of the low central vowel and thbidl-velar glide are contracted to a
low front monophthong pre-consonantally.’

In addition, there is evidence supporting Tournswtaim of a historically complex source. Belowy(3
The zero vowglwe give evidence ofo as a ventive suffix attached to verbs. Tourné2008a:294)

suggests*(a)wa as a possible analysis of this suffix. Presumdidy is referring to Newman’s
(1977b:115) Proto-Chadit(a)wa, which may have indicated movement towards thalsgre Newman
(p116) writes that this particle is synchronicalBalisedo in many languages and further postulates
(p129) that*o was probably non-existent in Proto-Cha8lic

It seems that the phonologisation|€fis somewhat more advanced than thabpf While the latter is

clearly a phonemic vowel word-finally, it cannot peved from my data whether or not it is present i
the UR word-internally. Added to this is its comig absence as a lexical vowel in the verbal system
which is less susceptible to change than the ndnsiystem. All this strongly supports Tourneux’s
claim that its phonologisation is an innovationwbich we can add that it is a more recent innovati

than that ofe|.
3.3.2 Thehigh vowels /i/ and /u/

It was claimed above (3.General characteristics of the vowel sysydhat the high voweld| and|u]

have phonemic stat(fs but only in a word-final position. Elsewhi¢ and[u] are either the output of

rule (9), Glide vocalisation above, or a conditioned variant of the zero vogsek rule (229) below).
The evidence for their phonemic status word-finalghown below.

3.3.2.1 The front vowel/

Applying the same test as applied to the low vowa®ve shows that word-fingi# can be an
underlying vowel:

™ tis possible that, while the ventive suffiw in Lagwan is synchronically fully phonologised agoavel, its original form
has been maintained in the apparently irregular iatper form of the verb ‘come’
0] a) [#1(w) +o#| = /16/ - ‘come’ (cf./IW/ - ‘go’)
b) /awa/ — ‘come!’
More evidence is required.
" Here my findings for Lagwan differ from Tourneux20Q0b:5) for the Kotoko group as a whole, wherehilga vowels]i]
and[u] are not distinctive segments underlyingly, but ardpditioned variants of the high central vowel.
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(201)  a)#nknx +i#| (L) = [pkadnhi] - ‘hide’ (of animal)
b) [#nknx + i+ a#ni#| (L+-+H#H) > [jkdnha ni] - ‘its hide™?
C) #nk+a+n+a+x+e#| (+L) > [hkanah¢] - ‘hides’
(202)  a)ttangi#| (L) = [tangl] — ‘arrow/ stinger’
b) [#tangi + a#ni#| (L+H#H) > [tanga ni] — ‘his arrow/ its stingef®
C) [#tangi + Ce#| (+L) = [tapgiye] — ‘arrows/ stingers’
(203)  a)#max“sy# (L) =2 [may“si] — ‘paddle’ (n)
b) [#max“sy + a#ni#| (L+H#H) > [may"“s'y4 ni] - ‘his paddle”
C) [#max"sy + Ce#| (+L) = [may"siye] — ‘paddles’

In (201)-(202), where two vowels meet, the firsived [i], is elided in accordance with the rule in (278)
below. This happens both when the final vowelisctional, as in (201), and lexical, as in (20R)is
clear that in the latter example the fiti&| is lexical, because, unlike the masculine gendarker, it

surfaces in the plural form (refer to 2.4l3bialised dorsal obstruent$or a reminder of the relevant
nominal morphology). By contrast, the word-fin&tlg in (203), being consonantal, remains.

This evidence that#| can be phonemic word-finally is supported by fartavidence from the verbs. In

Lagwan there is a sub-class of verbs that exhithies phenomenon observed elsewhere in Chadic
languages of marking a pre-dative form (Newman@/{b) D-form) - that is, where a verb has an overt
dative complement. These verbs and their D-fomaggaven below:

verb D-form meaning
(204) /di/ /da/ ‘lead/ steer’

(205) A/ A&/ ‘draw’
(206) NI/ WA/ ‘give’

It seems that the forms in the first column musthee underlying forms, with the D-forms being the
product of the addition of a suffix, rather thasesiversa, since the D-forms remain consistent whae
proposed underlying form is unpredictable. Theardarforms, therefore, must be lexically specified.

Further evidence that this surfgagin (204) is underlyingly a vowel is found in thertaal noun when
followed by a verbal extension, whdiigas a vowel, is deleted by rule (278):

(207)  [Hdi+u#| (+HY [da]
(not|#dy + u#| (+H)> *[d'yd])

2 hidem 3m
S arrowm 3m
" paddlem 3m
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3.3.2.2 The back vowgly

While |i#| can be a phonemic vowel both in lexical words andcfional morphemes, its back
counterpart word-fingu#| only appears as an underlying vowel in functianalphemes. Indeed, there

is only one morpheme for which there is clear ewadefor an underlyingn|. This morpheme is thei
suffix attached to the verbal noun of verbs witlteegions. This suffix has the property of beiraptr

vowel-integrating’ — that is to say that any ungiery vowel present in the verb root fully assingsitn
quality to the suffix. Examples are given below:

verb root /+u/ meaning
(208)  |#kala#| /kaly/ ‘gather’
(209)  |#praka#|  /pdrakd/ ‘separate’
(210)  |#dgaya#| /ddguyw/ ‘try’ (with extension)
(211)  |#dg"ala /dég™ala/  ‘imitate’ (with extension)

This assimilation applies to V-slots in the skdldtar; the -7 suffix to which they assimilate must
therefore also be associated with a V-slot.

3.4 ‘Long’ vowels

Having accounted for the majority of appearancesudface vowels, there remain some slightly unusual
appearances of vowels that are phonetically ‘longhese are found in a few words with like vowels
separated by a glottal stop. These are given bédew also the loan word in (179)). Examples anat
morphologically complex are excluded.

noun possessive  plural meaning
(212)  [ka?a] ()  [kana] [kawen] ‘head’
(213) [ka?a] ()  [ana] [se?en] ‘house’
(214)  [s¢?én] (f) [se?énna] - ‘sand’
(215)  [du?d] (f) [du?and]  [duwe(n)] ‘thorn’
(216)  [ki?{] ()  [ki?nd]  [ki?iye ~ ki?ihe] ‘fish’ (cf. Msor kiti)
(217)  [s626] (independent meaning uncl@ar

These unexpected constructions may arise fromoe df a consonant; comparing theosMword this
certainly appears to be the case in (216). Remengpthe free variation ofd ~ ?] shown in section

2.8.3,The glottal stopwe might want to postulate that this consonafd]is However, this would not be
systematic conditioned variation, given countergxassuch as (218)-(219):

(218)  |#rada#xett| (#H) = [rada hé] — ‘perch’ (v)
(219)  |#sk™ada#| = [skwada] — ‘limp’ (V)

" This word appears in the associative construciois s6?6] — ‘jealous man’ anfimal *s626] — ‘jealous woman’; it
resembles the words for ‘co-wife’ used indviand Malgbe/gorom to su/ and/grom do yuu/ respectively.
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An alternative explanation could be that these e¢tam are morphologically complex, either by
suffixation or reduplication of the final vowel, érthe surface appearance of the glottal stop is
allomorphic. It is certainly worth noting that #tlese words are feminine nouns, and as membéhe of
same grammatical category share the same morphology

A final possibility could be that, as we argued floe geminate consonants (2&minatiorn, a single
phoneme, here a vowel, is associated with two iposit here V-slots, on the skeletal tier. RuleB(23t
vowel deletion does not apply, since this rule eépehdent on two separate adjacent vowels in the
phonemic tier. A glottal stop then surfaces puesya phonetic phenomenon.

Given the very small number of nouns being death \Wwere, it is not possible to come to a conclusibn
this stage. Some possible interpretations weedlprabove, but further research is needed to deter
the best analysis.

3.5 The zero vowel

Having discussed the distribution of Lagwan’s uhdeg vowels, let us now turn to a vowel that ig no
present in the UR; as is common in Chadic languyalgagwan makes use of what, following Schuh
(1971), we shall term a ‘zero vow&l' This zero vowel is not present in the input he fexical
phonology, but its insertion is rendered neceskarthe purpose of syllabification.

There is clear evidence from the verbal morpholtwt/a/ is not an underlying vowel. Among the
verbal suffixes are three that are ‘root-vowel-gmtging’: —¢, forming the verbal noun of transitive
verbs’; i, forming the verbal noun of verbs with extensig¢aeady discussed in 3.3.2Phe high

back vowelu/); and-o, the ventive suffix. Examples showing their ‘remwel-integrating’ nature are
given below:

root /+é/ /+ 1/ /+0/  meaning
(220)  /kaly/ /kele/ /kald/ /kolo/  ‘gather’
(221)  /dana/ /déne/ - /déno/  ‘transport’
(222)  /géala/ /gele/ - /g6lo/  ‘hunt’
(223)  /paraka/ /padreke/ /pérakud/ - ‘separate’
(224)  /dagaya/ - /d3gtyu/ - ‘try’ (with extension)
(225) /dsgtala/ - /ddghale/ - ‘imitate’ (with extension)
(226)  /éna/ /tane/ /Aéni/ - ‘feel
(227)  Mn/ /Adne/ - /Aén6/  ‘lead, guide/ steer’
(228)  /wal/ Iwale/ - - ‘melt’ (tr)

"6 Given its function and predictability, the worgbemnthetic’ could equally well be employed to desctiiebehaviour of the
high central vowel. Schuh prefers to avoid the tetmere (as in this case) the vowel bears contrastive ton

7| suspect this is the same as theuffix used in the pseudo-passive. In both casesffisation prevents the verb from

checking case on its complement, causing DP-raisitfigipseudo-passive, in the case of the verbal nowessiggting the
associative marker between verbal noun and complement
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In (220)-(226), the underlying vowel| takes on the quality of the ‘root-vowel-integrafirsuffix, in

contrast to the zero vowdd/ in (223)-(228), which is unaffectétl This is especially clear in (223)-

(226), where the verb contains both the underl@ng the zero vowels. Given the integrating quality
(for the verbal nouns in terms of tone as well awel quality) of these suffixes, it is safe to clonie
that this suffixation is one of the earlier rulesthe lexical phonology. Adding to this the eviden
above, it is apparent that the zero vowel has tw irothe phonology at this stage; its insertionsmu
occur later in the derivation. This insertion wile discussed in section 4.1.2 bela®ero vowel
insertion

3.5.1 Phonetic realisation of the zero vowel

(229)  Zero vowel assimilation
a) 22> u/(_(C)[+round, +back]
[+round, +back]_
[+round]_#
e.g: [#6g"#| = /63g"s/ > [bugu] — ‘beat’
[#bref#| = /barefs/ - [brefu] — *have mild diarrhoea’

b) o - (opt) [+round, +backg high]/| _[+round, +backy high]
[+round, +backy high] _

e.g: [#tx"s#| 2> /tdx"sd/ > [tay"sd ~ t6x"sd] — ‘remove grains with a pestle’

[#g“nan#| (L) = /8%“anan/ - [gunan ~ goOnan] — ‘soup’

c) o->il y*®
e.g: [#s'ya#| (HL) = /s'dya/ > [s'lya] — ‘tear’

These rules apply both lexically and post-lexicatlyis must be the case since one part of rulas(a)
dependent on the presence of a word-boundary, whionly accessible to the lexical phonology, but
elsewhere the rules apply across word boundaries.

In the absence of the environments in (229) abitnezero vowel has the default realisatiopn

Having discussed the behaviour of the zero vowe,new turn to the process that necessitates its
insertion: syllabification.

8 Returning to the problematic example in (11), epd here in (228), the fact that the transitivéaknoun is not/wele/
proves that there is no underlyijugjvowel present.

"9 Strictly speaking the input here is ret but an empty V-slot.
8 A similar rule optionally applies in the sub-lexicdn@an words, where there are pre-palatal consonants:
0] 2 > (opt)i/[-back, +high]_
(see (106))
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4 Syllabification and zero segment insertion

Syllabification and the accompanying phenomenoreob vowel insertion are relatively early processes
in the lexical phonology. At a post-lexical levedsyllabification occurs, permitting a wider rangfe
syllable types. These separate processes atffeeedi stages in the phonology are dealt withwo t
separate sections below: 4LExical syllabification and 4.2Post-lexical resyllabification

4.1 Lexical syllabification

The initial process of syllabification permits tvegllable types word-initially: CV and CV[C, -glot].
Word-medially V syllables are also permitted at piegme boundaries. Word-finally only sonorants are
permitted in the coda: (C)V([C, +son]). It is showelow that for many roots the underlying skeletal
structure does not conform to these syllable typesce zero segment insertion is required, eithéreo
zero consonant (4.1.1 below) or of the zero voseé(4.1.2).

41.1 Zeroconsonantinsertion

Certain words are vowel-initial and hence do notehthe required onset. In order to preserve well-
formed syllabification, a C-slot is inserted, trigggd by rule (230) below:

(230)  Zero consonant insertion
0 ->Cl#.V
‘A C-slot is inserted immediately preceding a wandial vowel.’

This C-slot is specified only for the feature [{apic]. While rule (91) would normally apply taofting
consonants, forming a geminate, the zero consarmmbnly appear pre-vocalically and thus does not

meet the criteria for this rule. Therefore it hlas default phonetic realisatig®] (see 2.3.2.3The zero
consonarnt Examples are given below:

(231)  [#alage#| (VCVCV) (L) > /2a.la.gé/ (CV.CV.CV) - ‘south’
(232)  |#amdi# (VCCV) (L) > /?am.di/ (CVC.CV) - ‘today’

412 Zerovowel insertion

For verbs, permissible underlying root skeletalcires are restricted in number and are formestia

a way that the vast majority of them are either &lb@gs, or have an initial consonant cluster (see
Appendix i,Verb skeletal structurgs Although the noun structures are less resttidlieey are similar

in that there is a comparative poverty of vowelStructures such as these do not conform to the
permitted syllable types outlined above, wherelgyllmble must have a vocalic nucleus and canno¢ hav
a complex onset. Taking seven verbs with the fingst common underlying skeletal structures, it can
be seen the syllabification of the whole word isgible only in cases (f) and (g), and no syllahtiizn

can take place at all for the structures in (a)-(c)

(233) a) b) C) d o e) o o g oo
Il /| /l N
@ K¢ e Ocev cv oV ovev
| I I |11 |11 | | NN

t k" b n g 1 kK s da gma la maga

‘grill’ ‘bathe ‘wipe’ ‘roughcast’ ‘aept’ lift’ ‘evade’
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This problem is resolved by the insertion of thatred zero vowel, a vowel slot inserted where reepli
by the rules in (234) below. This vowel has théad#k realisation’s/ (see 3.5.1Phonetic realisation of

the zero vowgl Where possible below, examples are given wtiegetone of the zero vowel differs
from the rest of the word, thus proving that ilndeed present.

(234)  Zero vowel insertion
a) 0>V [#* }_#
2

[-sonf
e.g: [#bas'#| = /ba.s'd/ - ‘insult’ (V)
b) O - VIC_ [+nas]
[C, +son]

e.g: |#sn#| 2> /sén/ - ‘know’

c) O ->V/ | [+glot] _C
#[C, +son, -na

e.g: [#s'ya#| (HL) = /s'd.ya/ - ‘tear’ (v)
[#lge#| (LH) = /15.8¢/ - ‘lance’
d OO->V/ ( [C,-nas] CC Vv

[+nas]_[-voice][-son]
[tnas]_[-son, +cont][-voice

e.g: |#drwa#| (L) - /ddr.wa/ - ‘clay jar’
[#mzx™ +i# (L) = /mdz.x"1/ - ‘thief’ (male)

8 There is one morpheme where this rule does not seepply a
0] [n|] = [?on] - 1sg object
This contrasts with the person/aspect/tense (PAT) maidew, where the rule in (a) does apply:
(i) [n| = [na] - 2pl PAT
Note also that in (i), where the zero vowel precédesonsonant, a further ‘zero’ segment, the glsttgh, must be inserted
to maintain well-formed syllabification, whereby twerd-initial syllable must have an onset ((230) above)

I can think of two possible explanations for the apptirregularity between (i) and (ii):

* The reason for the contrast is syntactic: in (ii), vehttie zero vowel follows the consonant, the morphenachiead
(T, preceding its complement; where the zero vgwetedes the consonant in (i), the morpheme is aleomept
(DP), following its head.

* In (i) [], instead of being the zero vowel, is actually tlteioed form ofyn|. This reduction process occurs
optionally with the feminine progressive PAT markehene the unreduced form occurs rarely and only iefahr
speech, as below:

(iii) lynd| = [ondo ~ indo] — 3f prog PAT

8 This rule has two exceptions:

0] [s8l:dk] — ‘extremely’
(ii) [matabis ~ matabis] — ‘gift’

The first can be ignored, as it is an ideophoneamnduch is susceptible to exceptional syllable streciad tone. For the
second, in continuous speech the zero vowel is insemed-finally as predicted by rule (a), but not solation. Note that
this noun also has an irregular tonal melody (see &xical tone on nounsand as such may well turn out to be a loan word.
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e) O>V/ {i} C_[C, +son]

e.g: |#vle#| (LH) = /va.lé/ - ‘call’
[#skle#| (H) = /s.k3l¢/ - ‘ostrich’

f) O->V/IJ#| [+voice] [-cont]
C
e.qg: [|#zgi#| (LH) > /z3.gi/ - ‘take’
g) O0->V/ {#} [+voice, -cont]_[-son]
C

e.g: |#dved#| (LHL) - /da.vé.dd/ - ‘'yesterday’

Returning then to the unsyllabified and partiaitabified examples in (233) and applying the rules
(234), zero vowel insertion and consequent syliediiion take place as shown befGw

(235) a) o b) o c) o o d o €) 6 ¢
/| I\ I\ I N1
@cv cvC CvCCV C)c cVv CvCcVv
| 1] |11 NN |11 L1
t k% bon gaolk's s da goma
‘grill’ ‘bathe’ ‘wipe’ ‘roughcast’ ‘accept’

However, since complex onsets are not permittethénlexical phonology, this still leaves floating
initial consonants in (a) and (d). The rules B4R are formulated such that this initial floating
consonant may be a nasal, a voiceless obstruaheanitial C-slot of a geminate consonant; rulg (c
ensures that non-nasal sonorants and glottalicooamss are always followed by the zero vowel where
required, while rules (f)-(g) perform the same fimt for voiced obstruents. The initial C-slot of
geminates does not appear to bear features otlef-syllabic], so is exempt from rules (c), (d),dnd

(g). We propose that at this stage in the deowathese floating consonants do not need to be
syllabified; they are contingently extrasyllabicThe motivation for this proposal will be explained
immediately below and still further evidence wi# provided later in section 5.3.3yllabic consonants
and tone

4.1.3 Extrasyllabicity and syllabic consonants

We have just shown how certain word-initial consusaare left floating, that is they are continggntl
extrasyllabic, following the initial process of EBification and zero vowel insertion. The readayrbe
wondering why it is considered necessary to posulkextrasyllabicity here, rather than simply
permitting complex onsets. Evidence for the exltakic nature of this initial consonant is foundthe
formation of the iterative pluractional. The plcatianal form for unambiguous verbs — that is, verbs
without the proposed extrasyllabic consonant -hasas below:

8t is not certain whether the rules in (234) insevbwel segment in the phonemic tier as well as a Virslite skeletal tier.
Here a5/ is inserted on the phonemic tier for ease of reading.
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verb iterative pluractional meaning

(236) /gala/ /gd.ga.la/ ‘drive away’
(237) /wverda/  /fMaxMarda/ ‘rub’

(238)  /“a.wvi/ /8¥3.8%a.vi/ ‘run (away)’
(239)  /s.wa/ /8'3.5"5.wa/ ‘twist’

(240)  /s's.ya/ /s'3.83.ya/ ‘tear’

The iterative pluractional appears to be formedheyrule in (241%"
(241) Iterative pluractional formation
L
N
[Ci...]v 2 [C1VCa...]v
‘The iterative pluractional is formed by reduplicat of the initial consonant of the verb,
followed by the insertion of a vowel sfat The iterative pluractional has low tone.’

Consider now the pluractional of those verbs with proposed extrasyllabic consonant, shown below,
including the examples in (235)a) and (d), showii2iB5) and (254) respectivéfy The extrasyllabic
consonant is placed between parentheses.

verb iterative pluractional meaning
(242)  /(m)bar/ /(m)ba.bar/ ‘tire’
(243)  /(m)bi/ /(m)61.61/ ‘crawl’
(244) /(m)t/ /(m)ti.t/ ‘die’
(245)  /(m)xd/ /(m)x3.x3/ ‘swear’
(246) /(n)dd.sd/  /(n)dd.dd.sd/ ‘groan/ grunt’
(247)  /()fé/ /(h)fe.fe/ ‘fight’
(248) /(n)ga.ma/ /(n)gd.ga.ma/ ‘guard’
(249)  /(n)g“sl/ /(h)g"a.g"al/ ‘greet’
(250)  /(n)k'?l/ /()k'3.k'3l/ ‘pass wind’
(251)  /(n)H/ J()H.H/ ‘swim’
(252)  /(n)sé/ /(M)Bd.88/ ‘move’
(253) /(n)ta/ /(h)ta.1a/ ‘alter’ (with extension)
(254)  /(s)da/ /(s)da.da/ ‘roughcast’
(255)  /(Hk“a/ /(HK™3.k™/ ‘grill
(256) /(x)da/ /(x)da.da/ ‘draw water/ ripen’

It seems that, for the application of rule (24D initial consonant is completely invisible; irhet
words, it is extrasyllabic.

8 This rule will later be slightly revised in (296).
% The vowel-slot inserted usually has the default ptiomealisatiorys/, but in some cases assimilates to the quality of the

following vowel. See examples.
8| am grateful to my colleague Aaron Shryock follexting the important data in (254)-(256), with idaf Brahim in
Logone-Birni, for me.
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Further proof of the extrasyllabic nature of thesasonants will be given isection 5.2Tone on verhs
where it is the syllable structure that determities predictable tone realised on underlyingly tessl
verbs.

4.1.3.1 Syllabic consonants

It was shown above that certain word-initial corests are extrasyllabic to the initial process of
syllabification; at this stage in the derivatiomeyrare floating. However, before the post-lexicdés of
the language can be applied, everything must balsfyed; floating consonants are no longer perexitt
The following late rule of default syllabificatigyllabifies all remaining floating consonants:

(257) Default syllabification

()
@9 [+s:yl]

‘Any remaining floating consonant becomes syddb

There is clear evidence for this in the behaviouthe masculine possessive associative marker,
when cliticised to low tone nouns. The tone oftblitic appears to be influenced by the number of
post-lexical syllables in the noun it modifies. rSaer first the post-lexically (following
resyllabification; see rule (271)) monosyllabic newelow:

noun +-a meaning
(258)  |#tbly#| (L) = [bli] [b’li.ya] ‘okra’
(259)  |##dar# (L) - [dar] [da.ra] ‘gun’
(260)  |##fly#| (L) = [fli] [fli.ya] ‘well’
(261)  |##kle#| (L) = [K1e] [k’la] ‘dog’

Here the possessive associative marker is reakgéda low tone. This contrasts with the polysgla
examples below, where this clitic has a high tone:

noun +-a meaning
(262)  |##tbzg +it| (L) > [bdz.gi] [baz.g4] ‘hip-chain’
(263)  |#H#s"Vbe#| (L) = [wU.be] [s™0.ba] ‘trousers’
(264)  |#ttangi#| (L) = [tan.gi] [tan.g4] ‘arrow/ stinger’
(265)  |#Hai#| (L) > [?2.43] [?a.44] ‘bone’
(266)  |#Hast| (L) = [?a.s3] [?a.s4] ‘foot’
(267)  [##ayni#| (L) > [?e.ni] [?8.n4] ‘milk’
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Let us turn now to those masculine nouns consisifrthe proposed extrasyllabic segment followed by
a single syllable, shown below. Assuming the ajaion of rule (257), these consist of two separate
syllable§” and consequently we would predict that such nahwuld pattern with the polysyllabic
nouns in (262)-(267), and not the monosyllabic rsoim(258)-(261); in other words, the clitic should
bear high, rather than low, tone.

noun +-a meaning
(268)  |#ttmbay#| (L) = [m.bay] [m.ba.ya] ‘cassava’
(269)  |[##mby#| (L) = [m.bi] [m.by4] ‘belongings/ clothes’

(270)  [H#msal¥| (L) > [m.s'al] [m.s2ld]  ‘hair

This is indeed the case, proving that the initahsonant is a syllable in its own right. Still ther
evidence will be given below in section 5.3Slyllabic consonants and tgn&here it is shown that this
initial consonant can be a TBU.

All segments having been syllabified, the proceisgexical syllabification is complete and the post-
lexical phonological rules are applied. It is pst-lexical rules of resyllabification that wilelstudied
below.

4.2 Post-lexical resyllabification

To summarise the rules studied above, followingckExsyllabification, the input to the post-lexical
component of the phonology consists of the follgviyllable types: C and CV(G) word-initial
position; (C)V(C) in word-medial position; (C)V([Gson]) in word-final position. Post-lexicallyhe
alterations described below take place to perniialslie types (C)C and (C)CV(CC); complex onsets
and codas are permitted (by rules (271) and (2Y @y all syllables must have an onset (by rul@YR7

(271)  Zero vowel deletion
a) /o/ = UOL[C, -glot]_| [+son, -nas][-con§]
r##

e.g: [#bla#| (L) = /b3d.1a/ > (271)a)[b’1a] — ‘man’
[ftr##| = /tdr/ = (271)a)tt = (16) [tr] — ‘peel’ (v)

b) /o/ > O/NV[+son]_

‘The zero vowel is deleted following a post-vocaanorant. This sonorant becomes
the coda of the preceding syllable and the zeroeV@aswdeleted.’

e.g:[#lVad+ e#lkV'yo#| (L+L#LH) = /ld.xYa.dd.e. 13.k"3.yd/ = [la.swa.de
Lk'wi.y6] — ‘clay’®®
c) /o/ = UOl[a round,a back, +nas][-coniy round,a back, +voice]_C

‘The zero vowel is deleted pre-consonantally foilogva homorganic voiced nasal-
obstruent cluster. The nasal-obstruent clusteoiines a complex coda.’

e.g:|#sambde#| (H) 2 /sam.bd.dé¢/ - [samb.d¢] — ‘ladle’

8t is only the word-initial nasals and voiced gemésathat maintain syllabic status post-lexically; pestdal
resyllabification in (277)b) desyllabifies the lexiyasyllabic voiceless obstruents to form complex ons8iace the
assignment of tone to the masculine possessive clitip@stalexical rule, it does not therefore count tigdl voiceless
obstruent as a separate syllable.

% groundwm clay
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Following the rule given in (a), rule (272) beloppdies:

(272) Rhyme insertion

(¢ (¢
| |
3k
N
[tson, [-cons, V

-nas] o round]

‘A rhyme is inserted between a non-nasal sonoraseiband a glide. The glide features
spread to this preceding rhyme.’

e.g: [twa#mbrttya#t| (H#H#H) > /wa. m.bér. yd/ > [wa m.*bri. ya] — ‘I'm tired’®®

In the rule given in (271)a), although the zero ebihvas been deleted phonologically, except wheze th
conseqguent onset consists of a plosive followedtHsy vibrant, phonetically a transition vowel is
pronounced between the two consonants. Howevir clear that a syllable has been deleted from the
data in (258)-(261); if the examples (258) and [2@®1) were post-lexically two syllables, they vebu
not pattern with the other monosyllabic nouns.

Furthermore, given the phonetic properties of ggpuences and the phonemic contrasts in the language
there is strong perceptual motivation for pronoogc{d clusters with open transition. Firstly, the

contrast between labialised dorsal consonants iamgles dorsal obstruents must be maintained. This is
difficult when the consonant is immediately folladvey another consonant; a short transition vowel,
particularly for the labialised consonants, faaths this. The examples below demonstrate this:

(273)  kle#| (L) > [K1&] - ‘dog’
(274)  #k"la# (L) > [K'1a] — ‘pool’

Secondly, it is natural phonetically to devoicatetal immediately following a voiceless obstrudritis
means that without open transition, the clustgts in (275) andpl| in (276) would be barely

distinguishable, whereas the open transition in52&nables the speaker to fully voice the lateral
approximant:

(275)  |#plam#| (L) = [p’lam] — ‘bench’
(276)  |#pH| = [pld] — ‘chat/ count’

(277)  Syllabic consonant desyllabification
a) [}

R
I\\\

vC

‘A syllabic consonant is resyllabified as the cadidahe preceding syllable.’
e.g:[#x + i#tmblkny#| (+H#H) > /hi. m1.641.ké.ndy/ > [hi m.*651.k4.ni] — ‘geckos™

8 1se-PERFbe.tiredrREALIS
% pronounpL gecko
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.
##C C
I

[-voice]
‘When phrase initial, a syllabic voiceless obsttusnmesyllabified to form a complex onset
in the following syllable.’

e.Q: |#sxe#| (L) = /#is.xe/ > [#Htsye] — ‘farm/ field’

(278)  Vowel deletion
v->0O/lV
‘Where two vowels meet, the first is deleted.’

e.g:/gd.gdw.we.i. ma.sar/ > [gh.gl.wi. ma.sir] — ‘domestic pigeons*

The rule in (278) above takes place following zevwel deletion in (271). The evidence for this ten
seen in the data in section 4.1.3.1 abdygjabic consonants In these examples the tone of the
masculine possessive clitic is determined by thaber of syllables preceding it; as was noted above,
zero vowel deletion in (271) has already taken eala¢iowever, the vowel-final examples in (262)-
(267) pattern with other poly-syllabic masculineuns, even though their second syllable will later b
deleted by rule (278) above.

The tonal effects of these post-lexical resyllataifion rules will be discussed below in section Bdist-
lexical realisation of tone

5 Tone

Lagwan has two contrastive phonological tones, & high. On intensifiers the phonological high
tone has a phonetic extra-high realisation:

(279)  [#kdam#|inTensiFier (H) 2 [kddm] — ‘too much’
(280) |#pya#||NTENs||:|ER (H) (CCCV) > [pi/y.éf] —‘very much’
(281) |#Slak#||NTENs||:|ER (H) (CCCVC)% [sé’l:ék] - ‘extremely’

Mid tone is found on a couple of nouns loaned flassical Arabic, for one of which it appears ieefr
variation with a low tone:

Lagwan Classical Arabic
(282) [sdmsam] — ‘sesame seeds’  smm

(283)  [jazari ~ jazari] — ‘butcher’  jzr

%1 pigeon-plpL Egypt
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Mid tone also appears in free variation with a Itone in (284). This noun is phonologically
exceptional in other ways and so may also be awmad *?

(284)  [db.d5.bd ~ dsb.d5.b5 ~ dub.dd.bi] — ‘shoulder blade’

Tone may be either lexical, derivational, gramnafior may mark a boundary at the end of a
phonological phrase. This paper focuses primanilyexical tone.

5.1 Lexical tone on nouns

Lagwan is a typical Chadic language in that, exogphe lexical sub-set of loan words and compounds
only a restricted number of lexical tone melodies faund. In the noun system three major melodies
are attested; L, H and LH:

Lexical tone melodies on nodhs

16: 59 & 250 3: 80 45 7 5:1 Total: 397

L: 34 (58%)| LL: 106 (42%)| LLL: 32 (40%)| LLLL: 4 (57%) L: 176 (44%)

H: 25 (42%)| HH: 92 (37%) | HHH: 27 (34%)| HHHH: 2 (29%) H: 146 (37%
LH: 51 (20%) | LHH: 17 (21%) LH: 68 (17%)
HL: 1 HHL: 4 (5%) | LHHL: 1 (14%)| LLLHH:1 | Other: 2 (2%)

The surface realisation of the LH melody as LHHmsyllabic nouns shows that tone is associatéd le
to-right, with spreading. It is strongly suspectledt the nouns with marginal tone melodies araadigt
loan words for which the source has not yet beentified. Certainly this would appear to be theeca
for melodies such as HHL, LHHL and LLLHH, where therface melody does not appear to be the
outcome of the usual left-to-right association.

The semantic load of tone on nouns is small, mihimae pairs* being limited to the few examples
below. In examples (286)-(291) the meaning oftthe nouns is clearly related; we can note that the
low tone forms, which are masculine, are used lier more generic meaning, while the (L)H forms,
which are feminine, have a more specific meaniS@ce there is also a gender difference between the
two sets, it is questionable as to whether the ghamtone is lexical or derivational. Similarig,(292)

the low melody is a grammatical feature of the glunoun; with, to my knowledge, only one
exceptiof’, plural nouns are always low throughouit.

92 Even where the variant is low, the melody HHL is sural for non-borrowed words and does not fit thetteftight tone
association rule (see 5.1 below). Also, rule (2268%s not apply for most speakers here. This ruleligaibry except in
loan words, as exemplified below:

() [képd ~ képi] — ‘cup’ (< Classical Arabigwhb)
% Extrasyllabic nasals are invisible for the processxitég tone association; at this stage in the derivatiey have neither
received tone, nor been syllabified. For this redakeir default low tone is not taken into accouneheor are they counted
as separate syllables. See 4.1.3 above and 5.3.1.below
% The term ‘minimal tone pairs’ is used here to ggiplpairs where it is only the information on theabtier that
distinguishes the lexemes. This does not necessarily tinatie two are distinguished by a single tonerdilier by a
single tone melody.

% /mawé/ - ‘men’; sg. /méni/
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(285) L: [suzum] (n.f.) — ‘hunger’ LH{guzam] (n.f.) — ‘leg

(286) L: [buskwan] (n.m.) — ‘horse’ LH[buskwan] (n.f.) — ‘mare’

(287) L: [laswadd] (n.m.) — ‘ground, land’ LH: [lagwad3] (n.f.) — ‘country, ethnic area’
(288) L: [k’1¢] (n.m.) —‘dog’ H: [kK°I€] (n.f.) — ‘bitch’

(289) L: [tivi] (n.m.) —‘grass’ H: [ivi] (n.f.) — ‘blade of grass’

(290)  L: [pkdnhi] (n.m.) - ‘hide’ H": [hkénhi] (n.f.) — ‘skin’ (of human)
(291) L: [vifi] (n.m.) — ‘breath’ H: [vifi] (n.f.) — ‘heart’

(292) L: [se?en] (n.pl) — grass (sp.) LHse?én] (n.f..) — ‘sand’

There is also one contrast with a loan word:
(293) L: [makasd] — ‘young girl's breast’  HHL: [mékésd] — ‘scissors’ (loar)

5.2 Tone on verbs

Turning to the verb system, tone melodies are ewere restricted; indeed, tone is lexically spedifie
only on certain verbs containing underlying vowel§hese verbs have the syllable structures and
distribution shown below, where, following syllabbenstraints (see 4.1exical syllabification, all
word-final consonants are sonorants. Examplegiaen following each verb type. Throughout this
sectionV is used to mean an underlying vowel, as opposétketaero vowel.

Verbs with L H LH HL
contrastive ton®
Di-C | Mono-V | cCV = 16:/fda/*® CCV = 8: kki/*% ) .
C3CV = 16: gpma/*® | CSCV = 4: pona/® | C3CV =3 CoCV = 5:
/sdmé/ Iwata/ %
Tri-C | Mono-V | CcaCVC = 5: CdCVC = 2:
k™dlam/*% Iddval/ o’
Di-V CVCVC = 1 CVCVC = 1:
Idakal/ 8 [4abal/*%

% |t is not certain here that it is the tonal melotiyne that distinguishes these two, since it is impossibtell from the
surface form whether the underlying phonemestarem#|, [#swzm#|, [#xzwm#|, [#5“zwm#| or [#fxkwzwm#|. The latter

three are not possibilities fpguzim], as is evidenced by the plurpizamme] — ‘legs’.

" The low tone on the initial nasal is not lexicalpesified. See 5.3.2.

% Source Classical Arabigs.s.

% As with the nouns, in this table and in the tal#koty the default low tone realised on extrasyllagigments is not taken
into account (see 5.3.1). However, in both tableslaviake into account the C-slot on the skeletaliieh which the
extrasyllabic segment is associated.

10nflate’

101 accept, receive/ admit/ agree’

192he ruined, spoiled’

103 nfeely

14 4ouch’

105 ‘cough’

106 ;boilv

Y7 pe afraid’

108 ait (for)’
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Tone on other verbs (see exceptions in (302)-(304g)uding all verbs with no underlying vowels, is
entirely predictable. Tone is therefore predi@ain a hundred and seventy-six out of two hundned a
forty-two verbs in our corpus. The entire set @dictable patterns is shown below:

Verbs with predictable tone L H(L)
Mono-consonantal | Vowelless (impossible) C5: /d3/ - ‘put’

Mono-vocalic| (impossible) CV: /bé/ - ‘pierce/ sow’
Di-consonantal Vowelless | CCa: /psd/ - ‘pay’ C5C: /65n/ — ‘tether’

C3Ca: /13ba/ - ‘wash’
Mono-vocalic| (impossible) CVC: /tél/ - ‘shine’
CVCa: /1ax™3/ - ‘have diarrhoea

Di-vocalic (impossible) CVCV: /déna/ - ‘transport’

Tri-consonantal | Vowelless | CCaC: /tkdm/ - ‘measure’ | C5CC»: /x5dgd/ - ‘throb’

C3CaC: Iwasadl/ - ‘deceive’
Mono-vocalic| cCVC: /sk¥al/ - ‘look for’ C3CCV: /vénnd/ - ‘praise’
CCVCa: Axatd/ - ‘comb’
Di-vocalic CCVCV: /sk¥ady/ - ‘limp’ (not attested)
C3CVCV: /s'dward/ - ‘squat’

Tri-vocalic | (impossible) CVCVCV: /mélaky/ - ‘rule over’
Quadro-consonantalVowelless CC3CAC: /ndabar/ — ‘stagger’| (not attested)
Di-vocalic (not attested) C5CCVCV: /bérbaka/ - ‘write’

While it is not unusual in Chadic languages fotaearverb types not to have lexical tone, commanly

is the initial consonant-type that determines thegtable tone of the verb. However, no evideoice
interaction between consonant type and phonologiaced has been found here or elsewhere in Lagwan.
It seems rather to be syllable structure that ésdétermining factor; the same syllabic output duoats
appear in both L and H(L) columns in the precedadge. Firstly, rule (294) below assigns a default
high tone to certain underlyingly toneless wordkatisyllables:

(294) Default high tone assignment
H

[C \’
(...
(..)

‘In verbs, toneless syllables of the types#G#CC and #CV receive a default high tone.’

199 destroy’
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Following the application of rule (294), rule (225signs low tone to any remaining toneless TBUSs.

(295) Default low tone assignment
L

‘Any |0ne|ess TBU receives a default low tone.’

These same rules apply when the skeletal and &ylthictures are altered for morphological reasons
We have already noted that the iterative pluraefios always accompanied by low tone (see 4.1.3,
Extrasyllabicity and syllabic consonantaule (241), examples (236)-(256)). However, eatthan
regarding this as a morphological property, we siamply note that the iterative pluractional nevas h

an initial syllable of the type #&, #CoC or #CV, and so receives low tone by default basedyllable
structure. The rule given in (241) can therefaesimnplified as in (296) below:

(296) Iterative pluractional formation
[Ci...]lv 2 [C1VCa...]v

Similarly, tone on the distributive pluractionalgsedicted by rules (294)-(295). The rule for fatman
of the distributive pluractional can be formulatesifollows:

(297)  Distributive pluractional formation
[Clcg...]\/ 9 [ClaCZ...]V
‘The distributive pluractional is formed by insedi an—a- infix between the initial two
consonants of a verb.’

Examples are given below:

verb distributive pluractidnameaning
(298)  |#sda#| (L) = /sda/  /sada/ ‘roughcast’
(299)  |#ttH > /tfs/ /tafs/ ‘spit’
(300)  |#K"# > Mk™/ /tak™s/ ‘grill
(301)  |#wsl#| > /wasdl/  /wasdl/ ‘deceive’

The formula in (297) is such that the criteria294) will always be met on the initial syllable,tiviow
tone being assigned by (295) elsewhere.

So far we have given a description of the tonalavedur on the set of underlyingly toneless verhs; t
next stage is to attempt to provide an explanatiomhe following observations can be made:
underlyingly toneless verbs do not have to havegh tone; no more than one high tone per verb is
allowed; high tone is allowed only on the initialllable; high tone appears on monosyllabic verbs,
heavy syllables and (if we call the underlying vbitense’ and the zero vowel ‘lax’) tense vowelgh
tone cannot be assigned where there is an inbias@nant cluster. In many respects the realisation
tone on underlyingly toneless verbs resembles digieble quantity sensitive stress system: thereis
more than one ‘peak’ (high tone) per word; thisalkeis realised at the periphery of the word (inrgvo
initial position) and is attracted to prominent glng and tense) syllables. However, in a typical
guantity-sensitive stress system, in the absendbeofequired prominent syllable, a default sykabl
receives the ‘peak’ instead. This is not the oagh this set of verbs in Lagwan, whereby, in the
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absence of the required word-initial prominent &y, no ‘peak’ (high tone) is assigned; low toge i
assigned by default. Therefore, while the set mdeulyingly toneless verbs does not exhibit all the
characteristics of a stress system, on a contineitwveen tone and stress the behaviour of these verb
would certainly be nearer the stress end.

However, there is one characteristic of this setirtderlyingly toneless verbs that resembles neither
stress nor a tone system — the fact that a highataappear where there is an initial consonanti@tys
all verbs in this set with initial consonant clustenust have low tone throughout. It is in considg
this question of the initial consonant cluster tihas again clear why we are postulating the notd
contingent extrasyllabicity and syllabic consonants

Let us consider first the implications of the alteive explanation, which has been rejected, wiyereb
initial consonant clusters are tautosyllabic. Untles interpretation, syllable weight is importdot
tone or stress assignment not only in terms ofstinecture of the syllable rhyme, but also, totally
unexpectedly, in that the make-up of the onsetker into account. In stress systems the confahto
onset is universally irrelevant for stress assigmmehile for tone systems the material in the onse
significant only where there is consonant-toneratgon. As mentioned above, such interaction is
absent from the Lagwan verb system.

On the other hand, if the initial consonant of asmmant cluster is, as suggested by rule (25%)ljabke

in its own right, it in itself is the initial syltde. This initial syllabic consonant, as a simplsyllable, is
neither heavy nor does it contain a tense vowelcéet does not meet the criteria for high assigmme
The structure of consequent syllables is irrelevhatause a high can be assigned only to thelinitia
syllable.

There are three verbs in our corpus whose tonediesl@o not conform to the patterns above. One of
these has the structure C¥,Qvhich elsewhere always has a HL melody; here,@dvew the tone is high
throughout:

(302)  [¥ah3] — ‘laugh’
The other two exceptional verbs both have the &trad®CVCa:

(303)  [vonahd ~ vonahd] — ‘vomit’
(304)  a)[B°’redd] — ‘slip’
b) [E’rédd] — ‘be slippery’

No other verb in our corpus has this syllable $tmg while other verbs with the underlying struetu
CCV[+obs] all conform to the predictable patterb®we. We do not attempt to analyse these forms at
this stage, since they cannot be compared withr atbbs of the same syllable structure, the tone in
(303) is variable, and it is uncertain as to who€lthe forms in (304) is the unmarked form, andchhis

the derived form. It is certainly worth noting, vikever, that the verbs in (302)-(304) are all
onomatopoeic and consequently may well be sulgeexteptional tone.

Turning back to those verbs with lexically spedfitone, it seems at first glance that these arsetho
with the skeletal structures CCV([-syl, +son]) a@dCV[-syl, +son]. However, for the tri-consonantal
structure, CCVI[-syl, +son], where disyllabic, onyvo tone melodies are attested, rather than the
expected four. Comparing these with the predietgdatterns above, it can be seen that it is ordy th

heavy CV[-syl, +son] syllable that contrasts; theggllable bears low tone as elsewhere. While there
are not sufficient examples of CVCV/[-syl, +son] berto draw conclusions (our corpus provides only
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two), here also it is only the heavy CV[-syl, +sag]lable on which the contrastive tone is realisbd
light #CV syllable bears high tone as elsewhererthier research on a larger corpus of verbs should
shed further light on this matter.

Where tone on verbs is lexical, its semantic I@sinnall. Within our corpus, of two hundred andyfor
two verbs, only one minimal tone pair has been doun

(305)  [#wia#| (HL) > /wata/ — ‘cough’ wia#| (L) > /waky/ — il

5.3 The tone-bearing unit

The TBU is any [+syllabic] segment, in other wotle syllable nucleus. This unit is associatecha t
initial syllabification process with the underlyingpwels and the zero vowel. It was shown above
(4.1.3.1, Syllabic consonanysthat before the rules of post-lexical phonologyplg, contingently
extrasyllabic consonants are made syllabic by diefaliherefore these syllabic consonants meet the
criteria for the TBU. It is shown below that fdret process of lexical tone association, the coatitlg
extrasyllabic consonants are ignored; it is notlauney are made syllabic that, if voiced, they bee
TBUs and as such are assigned default tones.

5.3.1 Syllabic consonants and tone

There is ample evidence that certain word-init@sonants bear low tone. The word-initial constan
in question are nasals in nasal+obstruent clustedsthe initial C-slot of geminates. The evidenar
be seen in the verbal morphology; the verbs bel@wpaeceded by the first person marker’. This
morpheme has polar tone.

(306) |#ka#| (H) (CCV) > /kka/:[d k.*ka] — ‘I hold’ (c.f. [#ka#| = /ka/: [u ka] — ‘] speak’)
(307)  |#mbi#| (H) > /mbi/:
(308) |#nfe#| (H) > /nfé/:
(309)  |#nti#| (H) > /ati/:
(310)  |#nke#| (H) > /nxé/:

[0 m.*61] — ‘I crawl’

[G m.*fe ~ 4 n.*fé] — ‘I fight’

[Gn ‘h] ‘I swim’

[0 N.*gé] — ‘| move’

Firstly, the initial low tone causes the precedaudar tone to be realised as a high. Secondlgoatih,
because of post-lexical resyllabification in ruB¥{) above, the low tone is not realised phondyicas
presence is shown by the following high being daemsed. This downstep can also be seen in the
nominal morphology, where the low-tone-bearingiahihasal follows the high-toned plural associative
marker,-F

(311)  a)#mparga#| (H) = /m.par.ga/ = [m.par.gé]- ‘lamb’
b) [#xli + i#tmparga#| (L+H#H) > /1d.1i.1. n.par.gd/ > [°li m*.par.ga] — ‘lambs™*

Comparison with a high-toned noun in this constamgtwhere there is no downstep, proves thatthes
low tone on the nasal that is causing downstef48), rather than a floating low being a propeftyhe
associative construction:

10This is probablytw#| > /wo/ 2 [u] (cf. [#w +a#| (H) > [wé] — 1sg perfective)
11 childreneL lamb
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(312)  a)#mawe#| (H) 2 /ma.wé/ > [ma.wé] - ‘men’
b) |#li + itmawett| (L+H#H)-> /xd.1i.i. ma.wé/ > [¥°li. ma.wé] - ‘boys™*?

Similarly, downstep is the result of post-lexicasyllabification in rule (271) above:
(313)  /##k.ka/ - [k*a] — ‘hold!’ (imperative)

Although here, unlike the examples in (306)-(31thgre is no high tone preceding the downstepped
high, the latter is realised at a lower pitch tlanordinary — where there is no floating low - [gea
initial high.

However, although it is evident that word-initigsals and geminates bear tone, it seems thabttess

not lexical. To begin with, this tone is alwaysvlonever high; although TBUs, these segments do not
bear contrastive tone. This is supported by comgathe tone melodies realised on nasal- and
geminate-initial words with other nouns and verBstable of the tone of nasal+obstruent-initial nsu

is given below; the low tone on the initial nagsashown between parentheses):

Tone melodies on nasal+obstruent-initial nouns Total:

syllables:| N4.: 29 N+2: 63 N+3: 12 104

melodies:| (L)L: 16 (55%)| (L)LL: 23 (37%)| (L)LLL: 4 (33%)| (L)L: 43 (41%)
(L)H: 13 (45%)| (L)HH: 28 (44%)| (L)HHH: 5 (42%)| (L)H: 46 (44%)
(L)LH: 12 (19%)| (L)LHH: 3 (25%)| (L)LH: 15 (14%)

Comparing this table with that shown above in sech.1,Lexical tone on noundt is clear that the low
tone on the initial nasal is extra to the lexicaléd melody; the previous table shows that tonecsstsan

is a left-to-right process and hence melodies aghLLH(H) are impossible, but if the first low is
excluded LH(H) is perfectly acceptable. Likewisemparing the distribution, similar patterns arerid
only if the initial low is ignored; for instancegrty-four per cent of the nasal+obstruent-initiauns
have the melody LH(HH), which is nearer the thsswen per cent of nouns in the earlier table with
H(HHH) than the seventeen per cent with LH(HH)stlatter being similar to the fourteen per cent of
nasal+obstruent-initial nouns with the melody LLHI(H

The same conclusions can be drawn from a compakistwmeen the tone realised on nasal+obstruent-
and geminate-initial verbs with lexically specifigzhe — that is, those with the skeletal struch@ —
and the tone of those verbs with the same skedgtadture, tabulated in the previous section:

Tone of nasal+obstruent- and geminate-initial veobshe structure CC
(L)L =8:/(n)g"a/ - ‘look at/ see’ (LH = 6:/(n)fé/ - ‘fight’

If, ignoring the initial extrasyllabic consonartiese are considered to be monosyllabic, we woupdax
the two registers of high and low to surface, whimtly if the initial low is excluded, is the casé/ere

we to hypothesise that the initial segment beloniged separate syllable, we would expect the four
possible melodies found on disyllabic verbs of #irsicture.

It seems then that for the process of lexical tassociation, the word-initial nasal or geminate is
contingently extrasyllabic. Prior to the post-di phonology, this floating consonant is firsthade
syllabic by rule (257), and then, with other tosslsyllables, assigned a default low tone by r2@5).
Post-lexically, this low tone is fully functiondtjggering downstep and polar tone.

112 childrenPL men
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In addition to nasals and geminates, it was shdwah Yoiceless consonants may also be contingently
extrasyllabic and therefore later become syllalmosonants by default (4.1.3.3yllabic consonanjs
However, these voiceless syllabic consonants ddeat low tone. This is evident from the abserfce o
downstep in the example below (cf. (311)b)):

(314)  |#sli+ itxtwHman#| (L#H#H) = /E3.11.1. x.td3w. man/ 2 [°’li. xtd. man] — ‘my nephews’
(sister’s children)

We propose that it is the feature [-voice] thatckklow tone assignment. Voiceless geminates, asch
that in (313), are excluded from this blocking,cginat this stage in the derivation, the initiatlGt is
marked only for the feature [syllabic]. This medmst rule (295), assigning low tone, must occuoise
rule (91), whereby the initial C-slot of geminatissassociated to the features of its neighbouring
consonant.

5.4 Post-lexical realisation of tone

In section 4.2 aboveRost-lexical resyllabificationit was shown that the number of lexical syllables
may be reduced post-lexically. This loss of TBEsults in floating tones; in this section we examin
the effects of these floating tones.

Firstly, following deletion of the zero vowel bylew271), certain rules of reassociation are agplias
is shown by the association of the lexical toneaalin sections 5.1, exical tone on nounsand 5.2,
Tone on verhsthe lexical phonology does not allow contour gnhowever, in the post-lexical
phonology, in order to preserve the lexical tondoaig contour tones are employed as a last relsgrt,
rule (315) below:

(315) Floating tone reassociation

\ |
\
S

\Y/
‘A floating low**3is reassociated to the succeeding TBU to formsiagitone.’
e.g:/va.lé/ - [vIé] — ‘call’

Following this rule, since the language preferstndtave contour tones, where the lexical tone delo
may still be preserved rule (316) below delinkstifgh of the contour:

(316)  Contour tone delinking
L
\II \
vV V
‘A multiply associated high forming the second tasfea rising contour tone is delinked
from the contour.’

e.g:/k%3.1é.s8/ = [k'le.s3] — ‘dry season’

It seems that these two rules in (315) and (31@)yapefore syllabic nasals are resyllabified byerul
(277); this is clear from the examples in (306)i(Babove, whereby the low does not reassociatésbut
left floating, causing downstep. This downstegdug to the phenomenon of downdrift in the language,

113 No examples of floating lexical high tones haverbieeind.
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whereby the floating low, although not pronouncedtself, nevertheless behaves like any other low i
lowering the pitch of the following high.

5.5 Phonetic effects on pitch

We examined above the surface realisation of plogncdl information, as a result of reassociation or
floating tones and downdrift resulting in downstéghe surface realisation of pitch may also bechdie
by phonetic information.

Firstly, consider the rule of reassociation in (B&bove, resulting in a phonological rising contour
sequence. Where this rule is necessitated byvzavel deletion in rule (271)a), it was shown intgat
4.2, Post-lexical resyllabificationthat there is phonetic open transition. Thengscontour on the
syllable with this open transition tends to be is=al with a low-pitched short transition vowel aad
high-pitched vowel nucleus.

In addition, certain segments act as pitch-raiserdepressors. The high vow¢i$ and[u], as well as

the two implosives[6] and [d], tend to raise the pitch slightly. This is esp#igiprominent phrase-

finally. Consequently, in (307), although phonatadly a floating low is followed by a high tonethe
environment for downstep - , phonetically, espégidlphrase-final, the combined effects of thechi

raiserg 6] and[i] minimise the lowering effects of downstep.

Voiced obstruents may act as pitch-lowerers orilaviiing tone, but only in the specific environmerit
[-son, +voice].[C, +voice]. This environment ocsum the nouns below:

noun phonetic pitch  meaning
[T 1]
(317)  |#g"dg+e#| (H) > /g"sd.g™¢/ [gud”.g(w)e] ‘toad’
(318)  |#mag"'r+e#| (H) > /mag".ré/ [mag™.re] ‘bean’
(319)  |#mar“da#| (H) > /mas™.da/ [
(320)  |#mandgya#| (H) = /man.d3.g3.ya/ [

mag".da] ‘army ant, soldier ant’

mand’.g'ya] ‘cat

Here the verbs have a high tone melody spreadingssidhe word; however, the [-son, +voice].[C,
+voice] environment slightly lowers the pitch ofetliollowing high. The phonetic realisation here
resembles the downstep examples seen in (306)-(34dWwever, in the nouns in (317)-(320) there is no
floating low tone. Supposing there were a low tbweee, the resulting tone melody would be HLH,
which, as we saw in section 5llexical tone on nounss unattested on any other noun. Even more
convincing is the evidence of syllable structuree tanguage inserts the zero vowel only where
necessary; also it does not allow contour tonekddy. Were we to hypothesise that there were a
suppressed lexical low tone here we would havedstypate the presence of a suppressed syllable;
however, the rules of lexical syllabification, whipermit a CVC(C) syllable word-internally, do not
trigger the insertion of a zero vowel between ts®1, +voice] and [C, +voice, -nas] segmétitsso
there is no suppressed syllable here.

14 This is especially clear from the example below:

(i) /83d.gd/ - ‘throb’
Remembering the default rule of high tone assignmereobs in (294), high tone can only be assignéukifinitial syllable
is #CC, not if the verb as a whole is #C».Co.
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Finally, there is evidence of idiolect-specific pexical maximisation of the onset. One of theaers

| worked with, M. Awalou Adam, would resyllabify ptlexically so that, where a word-initial onset is
possible post-lexically, this same onset would bened word-internally. Consequently he would
syllabify (318) above as follows:

[T 1]
(321)  |#mag'r+e#| (H) > /mag".ré/ [ma.g%re] ‘bean’

When thus syllabified there is no syllable brealeen the [-son, +voice] and [+voice] segments; the
environment for pitch-lowering identified abovenist present. As predicted, under this maximisatibn
the onset the high pitch remains level throughout.

6 Conclusion

This paper has shown how Lagwan has a rich consaingystem, with consonants belonging to four
major points of articulation: labial, coronal, dairand labialised dorsal. The evidence suggeatshis
latter series, while synchronically a phonologicklss in its own right, has its historical sourneai
labialisation prosody. The effects of this remamanifest in the ‘semi-prosodic’ distribution of the
labialised dorsal obstruents. The sub-lexiconcainl words has a fifth class of palatal obstruents.
Further research into loan word phonology as wsek é&arger corpus of data are required to shetdurt
light on the extent of the phonologisation of thpatatal consonants.

The rich consonantal skeleton is supplemented hyowerty of vowel-slots. Underlying vowels
principally have the qualitya|, while four other vowels have emerging phonologstatus, with a
greater number of vowel contrasts observed woralfin The front vowels are more productive than
their round counterparts; this apparent bias iarmdd by the series of labialised obstruents in the
consonant system. The poverty of underlying vouglsalanced by the insertion of ‘zero vowels’ to
preserve well-formed syllabification. The zero wws characterised by its absence in the UR atlye
insertion and predictability in the lexical phongjyoand its ability to bear contrastive tone, thesnig
associated within the lexical phonology.

While Lagwan is typical of a Chadic language indisersity of consonants, poverty of vowels and
consequent zero vowel insertion, its syllabificatimles have resulted in the exceptional post-&xic
phenomenon of syllabic consonants. Similarly, Lagws typical in that lexical tone carries far deza
weight on nouns than verbs, only a small sub-s#tisflatter category being underlyingly specifieith
lexical tone. However, Lagwan is exceptional iattHor verbs underlyingly unspecified for toneisit
the syllable structure that determines the reaisaif default tone; in this respect the set ofenhdngly
toneless verbs resembles a predictable quantitsitsenstress system. While other Chadic languages
allow consonant types to have a major impact oe,thagwan limits this to a minor effect at the leve
of phonetic realisation. Post-lexically, Lagwasaéxhibits the phenomena of downdrift and downstep
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Appendix

i. Verb skeletal structures

In the majority of cases, verb roots are made umef two, or three consonants, with up to threeel®
(though cases with three vowels are few). Thecgire of verb roots is such that vowels must alwag/s

broken up by consonants, and consonant clustees/aleppear at the beginning of the wbrd.

Statistically this gives the following distributioof structures (excluding cases of reduplication).
Surface [-son, +back][-cons, +round] sequences aways treated as a single labialised dorsal

obstruents. Word-fingi] is always treated as underlyifig

Verbs Mono- Di-consonantal Tri-consonantal Quadro- Totals
consonantal consonantal

Vowelless | C=4 CC=53 CCC=24 CCcc=1 82

\'\//Io%r;(ljlc cv=27 CCV=63| CVC=11| CCCa=6 | CCVC=14| CCCaC=1 122

Di-vocalic | (impossible) CaCa=21 CQGCa=10| CaCal=2 CCGCa=1 34

Tri-vocalic | (impossible) (impossible) CaCaCa=4 (not attested) 4

Totals 31 148 60 3 242

5 The same pattern occurs as a result of —a- infixatitime plural form of nouns.
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