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2 Phonological Structure

2.1 Introduction

This chapter describes the phonological structure of the Liko language, its
consonant and vowel systems, syllable structure and word structure. Syllable
structure will be presented after the interpretation of surface glides and sequences

of two identical vowels.

The inventory of Liko consonants comprises the places and manners of articulation
common in Bantu languages and includes prenasalized plosives and fricatives,
implosives and plosives with double articulation. The consonants are presented and
contrasted, with remarks about their distribution in roots. An analysis of complex

consonants is given after the contrasts.

I will describe syllable structure after consonants and vowels, because it depends
on the analysis of sequences of identical vowels in the section on vowels. Syllable
structures within roots in Liko are: CV, V and CGV, where CV and V are the most
common. The presentation of these structures is followed by the analysis of the
phonetic nature of "G" in CGV structures. A description of glides and an account
of the changes imposed on loanwords are given at the end of the section on

syllable structure.

The structure of words in terms of sequences of syllables is presented in the section
on Word Structure, for nouns and verbs separately. Liko has few consonant
constraints as far as the position in the word is concerned. As for vowel
constraints, there are a number of restrictions on the co-occurrence of vowels
within -CVCV noun stems. Only five of the nine vowels in Liko are frequently

found in verb roots, namely the four high vowels /1, i, u, u/ and the low vowel /a/.

Liko has a nine-vowel system with ATR (Advanced Tongue Root) harmony. There
are four high and four mid vowels contrastively; the low vowel /a/ occurs in roots

with high and mid vowels. The vowels are presented and contrasted, along with
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comments about their distribution. Vowel harmony changes caused by ATR are
explained where they occur in the data in this chapter. Liko has [ + ATR] roots as
well as [ + ATR] dominant suffixes (including one verbal extension). I refer the
reader to Chapter 3 "Phonological Processes" for a description of ATR harmony in

the language.

Liko is a tone language with two underlyingly contrastive tones, High and Low.
Low and High can be combined on a short syllable. The syllable is the tone-
bearing unit (TBU) in the language. In situations in which there are two tones and
only one TBU available, a sequence of Low and High are associated together to
form a surface LH tone on a monosyllable, if Low or High does not merge with an
adjacent identical tone. A TBU can thus have a H or a L tone, or a combined
LowHigh. A HL tone on a TBU is not permitted. Sequences of High and Low
where one TBU is available result in association of High or Low with an adjacent
identical tone, or in non-automatic downstep caused by a delinked L tone. Because
of its important role in the language, a separate chapter is devoted to tone (Chapter
4).

2.2 Consonants

2.2.1 Inventory of consonants

The consonants of the Liko consonant system are presented in the following charts.
They both represent the inventory of contrastive consonants in the language, the
first one in the IPA*, the second one in the consonant symbols used in this book.
Contrastive consonants are written between forward slashes. In the text, phonetic

representations use [IPA symbols in square brackets.

T have used the version of the International Phonetic Alphabet that was revised in 2005.

http://www.langsci.ucl.ac.uk/ipa/, April 28, 2011.
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Table 2 Liko consonant chart in IPA

Labial Alveolar Palatal Velar Glottal Labial-
Velar
implosive b d
plosive voiceless P t k kp
voiced b d g gb
prenasalized | ™b d g Mah
fricative voiceless f s h
voiced v z
prenasalized | ™v "z
nasal sonorant m n n
oral sonorant 1 j w

Prenasalized plosives and fricatives are underlyingly contrastive consonants in
Liko. Interestingly, in some labial-velar plosives, the labial part is realized as a
bilabial trill (see 2.2.4).

Table 3 Liko consonant chart with the consonant symbols used in this book

Labial Alveolar Palatal Velar Glottal Labial-
Velar
implosive 6 d
plosive voiceless P t k kp
voiced b d g gb
prenasalized | mb nd ng ngb
fricative voiceless f s h
voiced v z
prenasalized | nv nz
nasal sonorant m n ny
oral sonorant 1 y w

The phonetic description of the contrastive consonants in Table 2 is:

Ingressive pharynx air sounds

[6] voiced bilabial plosive with ingressive pharynx air

[d] voiced alveolar plosive with ingressive pharynx air
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Plosives

[p] voiceless unaspirated bilabial plosive™

[b] voiced bilabial plosive

[t] voiceless unaspirated alveolar plosive

[d] voiced alveolar plosive

[k] voiceless unaspirated velar plosive

[g] voiced velar plosive

[kp] voiceless unaspirated labial-velar plosive

[gb] voiced labial-velar plosive

Fricatives

[f] voiceless labio-dental fricative

[v] voiced labio-dental fricative

[h] voiceless glottal fricative

[s] voiceless alveolar grooved fricative
[z] voiced alveolar grooved fricative

The apical part of the tongue makes contact for both [s] and [z].

Prenasalized consonants

["b] prenasalized voiced bilabial plosive

["d] prenasalized voiced alveolar plosive

["g] prenasalized voiced velar plosive

["™gb] prenasalized voiced labial-velar plosive
["v] prenasalized voiced labio-dental fricative

["z] prenasalized voiced alveolar grooved fricative

Nasal sonorants
[m] voiced bilabial nasal
[n] voiced alveolar nasal

[n] voiced palatal nasal

0 "With egressive lung air', unless indicated otherwise.
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Oral sonorants
[1] voiced alveolar lateral approximant
[j] voiced palatal approximant

[w] voiced labial-velar approximant

2.2.2 Consonantal contrasts

This section gives examples that show evidence of the contrastiveness of each of
the consonants in Table 2. Whenever possible, I have given monomorphemic
examples for contrasts in root-initial position in order to avoid variation at
morpheme boundaries. This means that these contrasts are often exemplified by
singular or plural nouns from classes with no noun-class prefix. In case there is no
such noun in my data to show a contrast in the root-initial position, I have used a
noun with a noun-class prefix or occasionally a singular Imperative form. Although
these Imperative forms are not monomorphemic, because the verb root is followed
by the final vowel -a, the initial consonant of the verbal base is not preceded by a
subject prefix. Words that are, by my knowledge, loanwords, compounds and

derived forms are avoided or marked as such.

The presentation of the consonantal contrasts is structured as follows: firstly, the
contrasts are given for consonants sharing the same place of articulation, but
differing in the manner of articulation, moving from labial to glottal and finishing
with labial-velar; secondly, the consonants having the same manner of articulation

are contrasted for place of articulation.

A few consonants in the Liko system have distributional constraints with respect to

the position in a root (see 2.5.3). Other occurrence constraints are noted in the text.

a. Same place of articulation

Labial consonants

Labial plosives and the labial nasal consonants occur in all positions in the root,
whereas labial fricatives have some restrictions. The examples below are given in
four sets. The first two sets show labial consonants in root-initial position
preceding low and high vowels respectively. The second two sets have labial
consonants as the onset of the final syllable of the root in frames of low and high

round vowels.
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(2.1) Contrasts involving labial consonants in root-initial position preceding a low

vowel:
6 baba [646a] "Ta.swallow""
p papa [papa] 'la.shrew'
b baba [baba] 'la.father'
mb ["b]*  mbimba  ["ba™ba]  '9.plants, sp.'
f fa [fa] 'dry:FV.IMP'
v Ii-vi [va]® '5-piece of meat'
nv ["V] nva [Pva] 'la.dog'
m mama [mama] 'la.mother’

(2.2) Contrasts involving labial consonants in root-initial position preceding a high

vowel:
b6 b6Gku [6GkU] '9.quivers'
P puka [pUka] '9.banana trees, sp.'
b buks-to [boks] '13.shrub, drug-13
mb ["b] mbiku [™bGku] 'la.antelope' & '9.grave'
f fuls [fOlo] '9.small bow nets
v vukol-4 [vOkola] 'sit down-Fv.IMP"™*
nv [™v] bi-nvudunvudu  ["v0do"vods]  'MoD-fat™?
m mu [mU] '3:head'

Labial fricatives /f v nv/ are relatively rare. The distribution of /v nv/ is generally
limited to root-initial position. Another example of /v/ root-initially is mu-vanzi65
[vanzi63] '1-small ant, sp.. The only example of /v/ as the onset of the final
syllable of a root in my data is ku-kuvi-ko '15-mushroom, sp.-15'. Other cases in
which /v nv/ occur in root-medial position are due to reduplication. An example of

reduplication is nvinvinvi ["vi”vi”vi] '1a.bird, sp.'. This distributional restriction to

31 Classes 1a and 9 do not have a noun-class prefix.

52 In the tables presenting contrasts, the phonetic transcription is added in square brackets.
33 Only the root is given in the phonetic forms in this section.

3 This verb refers to a specific way of sitting down, i.e. the way a chief takes a seat.

53 Bi- is the general modifier prefix, see Chapter 6.
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root-initial position does not hold for the voiceless labial fricative /f/, for example
h-ksfi [k5fl] 'S-blow with the fist' and dafidafi [dafidafi] 'IDEO, walking
awkwardly'.

Labial fricatives have restrictions with respect to the following vowel: /v nv/ are
not followed by the [+ ATR] mid vowels /e o/. Occurence in conjunction with the
low vowel /a/ is rare for /f/ and /nv/: the only examples in my data are given in
(2.1).

With respect to papd 'l1a.shrew' and other frequent sequences of voiceless plosive
onsets, notice that Dahl's law is not active in Liko. Dahl's law states that "when
two successive syllables in a stem each begin with a voiceless plosive, then the
first of these becomes voiced" (Schadeberg 1999:391).

Meinhof's law, in its basic form stating that a nasal + voiced consonant becomes a
geminate nasal when the next syllable also begins with a nasal, is not found in
Liko, cf. mbimba above and ngdma4 'la.chief' in the following examples. An initial

nasal-plus-consonant is not simplified by the deletion of the oral plosive.

(2.3) Contrasts involving labial consonants in the final syllable of the root between

low vowels using the frame [a_a]:

6 1-baba [baba] '9a-marsh'

p papa [papa] 'la.shrew'

b maba [maba] '9.strap'

mb ["b] li-kamba [ka™ba] 'S-upper arm'
f -

v -

nv ["v] -

m ngadma [Pgama] 'la.chief'

(2.4) Contrasts involving labial consonants in the final syllable of the root between
high vowels using the frame [u_u] or [u_u]:

6 mu-nzubs ["zG6G] '3-vine, sp.'

P ndups ["dopd] 'la.buffalo’

b li-kabu [kabu] 'S-umbilical cord, navel'
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mb ["b]  nzumbd ["zG™bG] '9.edible leaf, sp.'

f bi-kpufu [kptifu] 'MOD-short'

v -

nv ["v] -

m ma-pumo [pOm3] '6-family need, assistance'

Alveolar consonants

There are no distributional restrictions for alveolar consonants, they occur in all
positions in the root. The examples below are given in four sets. The first two sets
show alveolar consonants in root-initial position preceding low and high vowels
respectively. Contrasts between alveolar consonants in the onset position of the
final syllable of the root between either low or high round vowels are presented in

the last two sets.

(2.5) Contrasts involving alveolar consonants in root-initial position preceding a

low vowel:

d l{-dada [dada] 'S-flame'

t takpa [takpa] '9.forearm'’
d da [da] 'la.friend'
nd ["d] nddta [*data] '9.rope, sp.'
S saka [saka] '9.armpit’

z li-zagasa [zagasa] '5S-maraca’
nz ["z] nza ["z4] '9.hunger’
n mu-nama  [nama] '1-siren"*

1 lak{ [laki] '9.bush, sp.'

(2.6) Contrasts involving alveolar consonants in root-initial position preceding a

high vowel:
d dula [duld] '9.heap of leaves'
t tutd [tutd] '9.forest'
d dudu [dudu] '9.rest, remains'

56 Spirit in the form of a woman living in the water.
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nd ["d]  ndubd
S suké
z zuké
nz ["z] nzuki
n li-nungu
1 luba

["dub6]
[sUkd]
[zik6]
["zdki]
[n0?gu]
[1u64]

'la.fish, sp.'
'la.dove, sp.'
'9.scar’
'9.honey’
'S-termite hill'
'la.debt’

(2.7) Contrasts involving alveolar consonants in the final syllable of the root

between low vowels using the frame [a_a]:

d gada

t ma-ngata

d balada

nd ["d] It-génda

S li-zagasa

z lt-bambaza
nz ["z] mu-ganza
n tana

1 6G-gala

[gada] '9.traditional knife'
["gata] '6-hair'

[balada] '9.home distillery'
[ga"da] 'S-balance’

[zagasa] 'S-maraca’

[6a™baza] 'S-post’

[ga"z4] 'I-blood brother'
[tana] 'la.small monkey, sp.'
[gald] '14-tomorrow'

(2.8) Contrasts involving alveolar consonants in the final syllable of the root

between high vowels using the frame [u_u] or [u_u]:

d gudu

t Ii-tuts

d a-buds
nd [*d] gundu

S mu-sGss
z dzu

nz ["z] kinzs

n mbinu

1 It-duls

Palatal consonants

Liko has two palatal consonants that occur in all positions in the root. Data to

[g0dD]
[tOtG]
[bodo]
[g0"dv]
[sGsT]
[Gzu]
[kG"z0]
[™bGnd]

[dol16]

'la.barricade’
'S-termite mound'
'1b-fish, sp.'
'9.midnight'

'3-bud'

'9.island'

'9.plant, sp.'

'9.band around a braid'

'S-post’

29

exemplify the contrasts between palatal consonants is given in five sets. In the first
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three sets, the palatal consonants precede low, high round and high unrounded
vowels respectively. The examples in the second set have a vowel prefix. The third
set with the high unrounded vowels /1 i/ is added, because it shows that /ny/ can be
followed by these vowels. This is significant because /ny/ differs from obstruent-
palatal oral sonorant sequences in this respect: the latter do not precede high
unrounded vowels in Liko. Set four has palatal consonants as the onset of the final
syllable of the root in a frame of two low vowels and set five has them between a

high unrounded and a low vowel.

(2.9) Contrasts involving palatal consonants in root-initial position preceding a low
vowel:

ny [n] nyast [nast] '9.thatch’

y [] yangba  [ja"™gba]  'la.bird, sp.

(2.10) Contrasts involving palatal consonants in root-initial position preceding a
high round vowel:

ny [n]  1-nyGké [nka] '9a-dirtiness'

y [j] a-yongso [jG"g0] 'Ib-whistle, hiss'

(2.11) Contrasts involving palatal consonants in root-initial position preceding a
high unrounded vowel:

ny [n] nyk-4 [nik] 'avoid-FV.IMP'

ny [n]  nyikisé  [pikis6]  '9.riducule’

y [j] yinga [ji"ga] '9.feast'

y [j] yimbd [j1™b6] 'INTERJ, surprise!'

(2.12) Contrasts involving palatal consonants in the final syllable of the root
between low vowels using the frame [a_a]:

ny [n] nganya @ ["gand] 'la.fish, sp.'

y [j] yaya [i3ja] 'la.older sibling'

(2.13) Contrasts involving palatal consonants in the final syllable of the root

between a high and a low vowel using the frame [u_a]:
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ny [n] mbunyd  ["bopd]  'la.husband'
y [j] mbuyé [Mbuja] '9.1eaf, sp.'

Restrictions with respect to the following vowel are that the palatal nasal /ny/ does
not occur preceding the [ + ATR] round vowels /u o/ in roots. In addition, when /ny/
is not in root-initial position, it is not followed by any high vowel. The other
palatal consonant /y/ does not have such a restriction, e.g. iy [ijua] '9.PRO' and

6u-buys [bujo] '14-tree, sp. (teak)'.

Velar and glottal consonants

Velar consonants occur in all positions in the root, whereas the distribution of the
glottal consonant /h/ is limited to the root-initial position. The first two sets of
examples below include the velar and glottal consonants in root-initial position
preceding low and high vowels. The last two sets show contrasts for the velar
consonants in the onset position of the final syllable of the root between either low

or high round vowels.

(2.14) Contrasts involving velar and glottal consonants in root-initial position
preceding a low vowel:

k li-kanda [ka"da] 'S-unhusked grain'

g li-génda [ga"da] 'S-balance’

ng ["g] li-ngandd  [°ga"d4] 'S-plant, sp.'

h -

(2.15) Contrasts involving velar and glottal consonants in root-initial position
preceding a high vowel:

k kiba [kGba] 'la.turaco’

g guba [g0b4] 'la.monkey, sp.'

ng [Pg]  ngubs ["gub3] '9.tree, sp.'

h ya-hs [ho] '9.ADJ-large area’

The glottal consonant /h/ is relatively rare. Apart from its distributional restriction
it also has a limitation on the vowels it precedes. /h/ is not followed by the low

vowel /a/ or the [ — ATR] high and mid unrounded vowels /1 ¢/. Examples of /h/
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with [+ ATR] high and mid unrounded vowels /i e/ are bi-hisi [hisi] 'MOD-blurred'
and heee bi-teee [he: bite:] 'INTERJ, exclamation of surprise'.

(2.16) Contrasts involving velar and glottal consonants in the final syllable of the
root between low vowels using the frame [a_a]:

k saka [séka] '9.armpit’

g ngaga ["gaga] '9.chin’

ng ["g] l-kpanga  [kp4®ga] 'S-cassava paste'

h -

(2.17) Contrasts involving velar and glottal consonants in the final syllable of the
root between high vowels using the frame [u_u]:

k mbsku [Mbskd] 'la.antelope' & '9.grave'

g bGgu [66gU] '9.plantain, sp.'

ng ['g]  mbungs [MbYgd] 'la.elephant’

h -

Labial-velar consonants

Labial-velar consonants have no distributional restrictions. The examples in the
first three sets show the contrasts in root-initial position preceding low, high
unrounded and high round vowels. The third set is added in order to show the
constraint on the labial-velar oral sonorant /w/ with a following high vowel. The
last two sets have labial-velar consonants as the onset of the final syllable of the

root between low vowels or preceding the vowel /e/.

(2.18) Contrasts involving labial-velar consonants in root-initial position preceding

a low vowel:
kp [kp] kpanga [kpaga] '9.cassava paste'
gb [gb] gband4 [gba"d4] '9.game (play)'

57 The frame with two high round vowels cannot be used here because of a restriction with
respect to the following vowel for /w/. The alternative frame shows that /w/ is contrastive in

root-medial position.
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ngb ["™gb]  ngbdngd  ["™gba’gd] 'la.accusation’

w wand-a [wa"da] 'plan-FV.IMP'

(2.19) Contrasts involving labial-velar consonants in root-initial position preceding
a high unrounded vowel:

kp [kp] kpindi [kpi"di] 'ADV, early'

gb [gb] li-gbito [gbitd] '5-prison’

ngb [™™gb]  ngbingé  ["™gbi”g6]  'la.time, period'

W windi [widi] 'la.buzzard, sp.'

(2.20) Contrasts involving labial-velar consonants in root-initial position preceding

a high round vowel:

kp [kp] kpongbé  [kpG™gbG]  'la.hornbill, sp.'
gb [gb] gbundd [gby"ds] "la.forest'

ngb [™gb]  ngbunds  [™gbd"dy]  '9.mud'

W -

Restrictions with respect to the following vowel concern the labial-velar oral
sonorant /w/ and the high vowels. In root-initial position, /w/ does not occur before
high round vowels. When /w/ is the onset of the final syllable of the root, it does

not precede any high vowel.™

(2.21) Contrasts involving labial-velar consonants in the final syllable of the root

between low vowels using the frame [a_a]:

kp [kp] takpa [takpa] '9.forearm'

ab [2D] kgbd [kagba] 9 foot

ngb [™™gb]  a-kdngba  [ka’™gb4d]  'lb-tree, sp.'

w a-gawa [gawa] 'Ib-wild sugar cane'

(2.22) Contrasts involving labial-velar consonants in the final syllable of the root

between non-low unrounded vowels:

8 That is, in non-derived nouns. mu-tiw [tiwi] 'advice' is derived from -tiw- [tiw] 'give

advice', see 7.12.1.
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kp [kp] delekpé [d&lgkpé] '9.mushroom, sp.'
gb [gb] a-tigbe [tigbe] '1b-sparrowhawk'
ngb [™gb]  kpéngbé  [kpé"™gbé]  'la.finger'
w WE [iwe] '28G.PRO'

b. Same manner of articulation
In order to show contrasts of consonants with the same manner of articulation, but
a different place of articulation, examples are given in two sets for consonants in

root-initial position preceding a low and a high vowel.

Implosives
(2.23) Contrasts involving implosives in root-initial position preceding a low
vowel:

6 bak-a [bak] 'sharpen-FV.IMP'

d dak-a  [dak]  'go up-FV.IMP'

(2.24) Contrasts involving implosives in root-initial position preceding a high
vowel:

6  biky-4  [biki]*®  'speak-FV.IMP'

d diky-4 [dik{] 'start-FV.IMP'

Voiceless plosives

(2.25) Contrasts involving voiceless plosives in root-initial position preceding a

low vowel:
P panga [paga] '9.cheek’
t tdng-4 [taYg] 'count-FV.IMP'
k kanga [ka g4] '9.bed'

160

kp [kp]  kpang-4  [kpag]  'kiss-FV.IMP

% The final vowel of a verb root is desyllabified between a consonant and verb-final -a. For
the tone on the final vowel of the verb root, see 4.4.2 and 7.6.

% Lovers: give a kiss, others: embrace with arms around the other.
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(2.26) Contrasts involving voiceless plosives in root-initial position preceding a

high vowel:
p pik-6 [pik] 'build-Fv.IMP'
t tiko [tiko] '9 field'
k li-kik6  [kik6é]  'S-dike'

kp [kp] kpik-6 [kpik] 'write-FV.IMP'

Voiced plosives

(2.27) Contrasts involving voiced plosives in root-initial position preceding a low

vowel:
b ba [ba] 'enlarge:FV.IMP'
d da [d4] 'la.friend'
g l-gd [gd] 'S-epilepsy’

gb [gb]  gbi [gbi]  'reduce:FV.IMP'

(2.28) Contrasts involving voiced plosives in root-initial position preceding a high

vowel:
b bum-4 [bom] 'hit-FV.IMP'
d duma [doma] 'la.lyre'
g gum-4 [gum] 'pass again-FV.IMP'

gb[gb] gbum-d  [gbom]  'forbid-FV.IMP'

Prenasalized voiced plosives
(2.29) Contrasts involving prenasalized voiced plosives in root-initial position

preceding a low vowel:

mb ["b] mbangana ["ba"gan4] 'la.fish, sp.'

nd ["d] ndambd ["da™b0] '9.tree, sp.'

ng ["g] nganga [Pga’gd] '9.time, occasion'
ngb [™gb]  ngbanga [P™gba’gd]  'la.accusation'

(2.30) Contrasts involving prenasalized voiced plosives in root-initial position

preceding a high vowel:

mb ["b] mbuya [™bUja] '9.1leaf, sp.'
nd ["d] ndGya ["dGja] 'la.infertile person'

ng ['g] nguya ["guja] 'Ta.wild boar'
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ngb [™gb]  ngbundd  [™gbi"ds]  '9.mud'

Voiceless and voiced fricatives
Because of the sparsity of words with /f/, /h/ or /v/ only one set of examples is
given for voiceless and one for voiced fricatives.

(2.31) Contrasts involving voiceless fricatives in root-initial position preceding a

high vowel:
f fukom-a [fOkOm] 'shove with a stick-Fv.IMP'
s sukdd-a [sukdd] 'try in vain to dig-FV.IMP'
h  huky-a [hok{] 'strive for honour-Fv.IMP'

(2.32) Contrasts involving voiced fricatives in root-initial position preceding a
high vowel:
v vukgl-a [vOksl] 'sit down-FV.IMP'

z zukdl-a [zUkdl] 'shake-FV.IMP'

Prenasalized voiced fricatives
(2.33) Contrasts involving prenasalized voiced fricatives in root-initial position
preceding a low vowel:

nv ["v] -nva [Pva)] 'lc-dog'

nz ["z] nza ["za] '9.hunger'

(2.34) Contrasts involving prenasalized voiced fricatives in root-initial position
preceding a high vowel:
nv ["v] nvunvi [PvuPvi] '9.down, fluff'

nz ["z] nzunzi ["zu"zd] '9.swarm'

Nasal sonorants

(2.35) Contrasts involving nasals in root-initial position preceding a low vowel:

m mama [mama] 'la.mother’
n nala [nala] '9.braids, sp.'
ny [n] nyamd  [pama] 'la.animal, beast'

(2.36) Contrasts involving nasals in root-initial position preceding a high vowel:
m miki{ [miki] 'la.child'
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n niné [niné]  'la.aunt'

ny [n] nyk-&4  [pik] 'avoid-FV.IMP'

Oral sonorants

(2.37) Contrasts involving oral sonorants in root-initial position preceding a low

vowel:
1 lak{ [lak{] '9.bush, sp.'
y [i] yant [jani] 'INTERR, where'
w want [wan(] 'INTERR, la.who'

(2.38) Contrasts involving oral sonorants in root-initial position preceding a high
vowel:

1 lind-6 [li"d] 'sink-FV.IMP'

y [j] yimbo [jI"bd] 'INTERJ, surprise!’

w windi [wi"di] 'la.buzzard, sp.'

2.2.3 Airstream mechanisms

All Liko consonants are produced by means of the pulmonic egressive airstream
mechanism except two contrastive voiced consonants at the labial and alveolar
places of articulation, which are produced by means of glottalic ingressive
airstream, /6/ and /d/. They are both voiced. I refer to them as 'implosives'. The
way they are produced in Liko is as Maddieson formulates (2003:28):
"The segments labeled as implosives are sometimes described as if a glottal
constriction is characteristic of their production. In Bantu, this is typically not
the case; the vocal folds are in the normal position for voicing. Rather, what is
critical is that the larynx is lowering during their production, so that the size of
the supralaryngeal cavity is being enlarged while the oral closure is maintained.
This may have two principle effects - first, it allows the amplitude of vocal fold
vibration to increase during the closure, giving a particularly strong percept of
voicing at the time of the release, and second, it may mean that the intra-oral
pressure is relatively low at the time when the closure is released so that at the

moment of release the initial airflow is ingressive."

®1 I.e. father's sister.
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2.2.4 Manner of articulation

The consonants produced with egressive airstream are divided according to their
manner of articulation: plosives, fricatives, nasal and oral sonorants. Plosives and
fricatives are further subdivided into voiced and voiceless sets - there is no such
contrast with nasals and oral sonorants. The voiceless plosives /p t k kp/ are
unaspirated. Prenasalization is only found with voiced plosives and voiced
fricatives. The nasal is homorganic to the following consonant with respect to place

of articulation.

The alveolar trill [r] has not been included in Table 2 with Liko contrastive
consonants, because it does not occur in nouns, verbs, adverbs or adjectives. It is
found exclusively in some ideophones and interjections:

(2.39) Alveolar trill [r]:

61-rrr [6ir:] 'MOD-shiver'  ideophone
bi-byerrr  [b6ibjer:]  'MOD-ripe' ideophone
arorrr [ardr:] 'ouch!' interjection
rigo [rigo] "hurrah!"® interjection
irrrya [ir:ja] "‘pull!’ interjection

Ameka (2001:30) notes that in general, deviations from canonical phonological
patterns - in this case the [r] - as well as lengthening for expressive purposes are
characteristics of ideophones and interjections. All words with an alveolar trill fall
into one of these categories. There is one reported Mangbetu loanword in my data
which is pronounced with an alveolar trill: a-traba [atraba] '1b-small pottery tool'.
If Congo Swahili or French words with a rhotic consonant are borrowed, the rhotic

consonant is usually rendered with the lateral sonorant /l/ in Liko.

(2.40) Loanwords from Congo Swabhili or French with rhotic consonant:

li-dilisa  [dilisa] 'S-window' dirisha (Congo Swahili)
baléwa [balowa]  'la.letter' barua (Congo Swabhili)
gilipe [gilipe] '9.flu’ grippe (French)

kaliéle [kalijéle]  '9.quarry’ (gold) carriére (French)

62 A slogan used in circumcision rites.
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If the lateral sonorant /l/ occurs root-initially, it is always produced as a lateral, but
when it occurs intervocalically, in particular between two identical vowels, it has
the alveolar lateral flap [1] (or perhaps the alveolar flap [r]) as allophone,

e.g. kd-al-4 [k4ald] / [kaala] '9b-chop-FV'®, a-b4la [ab4la] / [ab4ala] 'Ib-concubine,
mistress' and 1-ngb3l3 [("™gb313] / [("™gb515] '1c-dugout'.

Labial-velar plosives /kp gb ngb/ consitute a special case: the labial part of the
consonant may be realized as voiceless or voiced bilabial trill. I have analysed
these sounds as labialized labial-velar plosives. Since this phenomenon is not found
very often in Bantu languages®, 1 have listed all examples in my data (almost all of
them are expressive, more than half are ideophones, some may be repeated):

(2.41) Bilabial trill [B]:

b{-kpwaaa [ksa:]
'IDEO, MOD-sound of small hard objects hitting the ground'
6{-kpwe [kBE]
'IDEO, MOD-s.th. breaks with a snap'

kpwingi [ksi®gi]
'la.lion’

ké-kpwit-6 [ksit]
'9b-jump down from high-FV'

kpws [ks3]
'ADJ, narrow, closed (e.g. a bag)'

b6i-kpwi [kBd]

'IDEO, MOD-difficult entry'
gbwaaa [gBa:]
'IDEO, sound of wood breaking'

® Infinitive forms are analyzed as verbal nouns, in noun-class 9b.

% Probably words with the bilabial trill and the bilabial trill as a sound are borrowed from
Mangbetu. Several of these words were recognized by a Mangbetu speaker, M. Lokpari
Philippe, Professeur des langues africaines at the ISP in Isiro in 2013, with similar or
different meaning. In Liko, the bilabial trill is stronger compared to Mangbetu. Mangbetu
has /pw/, /bw/ and /mbw/, Lombi, a language spoken to the southwest of the Liko area, has

Ipw/, Ikpw/, /bw/, /gbw/, /mbw/ and /ngbw/, Kutsch Lojenga, p.c.
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gbwangaba [gBa’gaba]

'INTERJ, "I caught s.th.!" '

1-gbwégbwe [gBégBE]

'"9a-twig'

b{-gbwengebegbwengebe [gBe"gebegBe gebe]

'IDEO, MOD-hobble along'

6{-gbwua-gbwua [gBUagBUA]
'IDEO, MOD-hurts the teeth when chewing'

na-gbwua [gBUA]
'na:1-rope for harvesting mangos'

gbwu [gBi]
'IDEO, sound of a drum: "war!" '

6-gbwuo-gbwid [gBuOgBUOG]
'Ib-withered maize on the field'

bi-ngbwi [M™gBi]
'IDEO, MOD-disorderly’

2.2.5 Place of articulation

The place of articulation of a consonant is generally named for the passive
articulator. To account for the Liko underlyingly contrastive consonants, the more
usual designations for places of articulation are used: labial, alveolar, palatal and
velar. In addition, the Liko consonant chart has a column "glottal" for the glottal
fricative /h/ and a column "labial-velar" for the double plosives /kp, gb, ngb/ and

the oral sonorant /w/.

The consonants /d/ and /1/, although produced somewhat more backwards than the
alveolar ridge, are listed with the consonants realized at the alveolar ridge, because

there is no contrast between consonants produced at and behind the alveolar ridge.

2.2.6  Complex consonants

Several kinds of complex consonants occur as syllable onsets: labial-velar plosives
and prenasalized obstruents. They are analysed as multiple articulations linked to a
single C-slot, based on simultaneity of articulation in the case of labial-velar
plosives and on homorganic behaviour in the case of prenasalized obstruents.

Articulation differs between labial-velar plosives on the one hand and prenasalized
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obstruents on the other in that articuliation is simultaneous for the first plosives and
sequential for the latter. The prenasalized labial-velar plosive [™gb] has both

simultaneous and sequential articulation.

Within the framework of autosegmental phonology, it is possible to represent
multiple articulations within a segment by many-to-one associations to a single
timing unit. In the representations of these consonants, the following feature
specifications are used: [Labial], [Coronal] and [Dorsal] for place of articulation
(i.e. labial, alveolar and velar® respectively, generalized where applicable as
[Place]) and a primitive feature [nasal] for the initial element of prenasalized
obstruents. Features that are the same for the different articulators are not overtly

specified in the representations.

a. Simultaneous Articulation

There are two consonants with simultaneous articulation within a single C-slot: the
voiced and the voiceless labial-velar plosives [kp, gb]. The two simultaneous
articulations differ in their place of articulation only, while they are the same for

manner of articulation and for voicing.

The representation for labial-velar plosives is:
(2.42) C

(o)

[Place]

[Labial]
[Dorsal]

% Dorsal can refer to both the palatal and the velar places of articulation; in Liko it is not
necessary to further specify Dorsal in [+back] because Liko does not have palatal

obstruents.
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Examples include:
(20.43) kpikd  [kpakd]  '9.trap'
kpiba [kpiba] '9. joke'
kpokpG  [kpGkpG]  '9.handcuffs for a madman'
gbéangita [gba’gita] '9.thick forest'
li-gbitokd [gbitékid] 'S-proverb'
gbundé  [gbu"ds] 'la.forest'

b. Sequential Articulation

Prenasalized consonants in Liko are homorganic and voiced. Prenasalization is
found exclusively with voiced obstruents. Most frequent are combinations of a
nasal and the voiced plosives, i.e. [™b, "d, "g] or with the voiced fricative ["z].
Combinations with the voiced labial fricative ["v] are rare. The nasal is unspecified
for place of articulation. Its feature specification is obtained through spreading

from the place of articulation of the obstruent.

The prenasalized obstruents are analysed as complex consonants, represented as

follows:
(2.44) C
0 0
[nasal]
[Place]

The segmental status of NC sequences is hard to resolve when a language does not
have a phonological contrast between intervocalic prenasalized segments and NC
clusters. The obstruent in /mb nd ng ngb nv nz/ in most cases does not cause a
following H tone to be realized LH (see 4.5). This means that prenasalized
obstruents have to be treated as complex consonants. Examples of nouns stems in

which /mb nd ng ngb nv nz/ are the onset of a syllable with a H tone include:

(2.45)a. mbigo [™bigd] '9.drill
ndmbd  ["dd™bd]  '9.nudity’
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b. ndGyéa ["dGya] 'la.infertile person'
panda [pa"da] '9.scabies'

c. bu-ngdmd  [B0"gamd]  'l14-wealth, kingdom'
16nga [16°ga] 'la.duiker’

d. ngbingé [M™gbi®g6]  'la.time, moment'
songbs [s6"™gbG]  'la.uninhabited area'

nvinvinvi [Pvi®vi®vi] 'la.bird, sp.'
nzénze ["z€"zg] 'la.bat'

mu-mbanzé [my™ba"zG] 'l-person’

In verb roots, the voiced obstruents /b d g gb v z/ are never followed by a H tone if
they occur as the first consonant of the root. Examples of verbs (in Infinitive
forms) in which prenasalized consonants are the onset of the first syllable of the
verb root with a H tone include:

(2.46)a. k6-mbimb-6  [k6™bi"bd]  '9b-throw-FV'

b. ka-ndong-4  [ka"d("g4] 'Ob-discover-FV'

c ka-ngat-a [ka gata] 'Ob-ripen-FV'

d. ka-ngbat-a [ka"™gbata]  '9b-play an instrument-FV'
e ka-nvinvily-a [ka"v{®vilya] '9b-suck-FV'

f. ké-nz6d-a [ka"zGda] '9b-despise-FV'

Additional support comes from the observation that N is not a noun-class prefix
synchronically and from the distribution of NC sequences. Liko does not have
nasal prefixes, for instance, the plural form of mbungs ["bu"gs] '1a.elephant' is
ba-mbungs, not *6a-bungs, and the plural of ndumbf ["ds™b{] '9.fight' is ba-ndumbt,
not *6a-dumbi. The distribution of prenasalized consonants is not limited to root-
initial position, they also occur root-medially or as the onset of the final syllable,
c.g. pambaéld [pa™bala] '9.eruption’, gbondoka [gbi"dik4] 'la.clay jar', mu-vanzibs
[va"zi65] '1-small ant', gbdngulé [gbd gtilé] '9.drying rack' and kpangbala
[kpa"™gbala] '9.wall of a house'.

The prenasalized labial-velar plosive ["gb] consists of simultaneous articulation of
the [Labial] and [Dorsal] articulators, preceded by a nasal. The underlyingly
unspecified nasal receives its specification for place of articulation from the labial-

velar plosive, and is therefore homorganic to it. The labial-velar plosive is a
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complex segment with simultaneous articulation for its places of articulation. When

it is prenasalized, the prenasalization assumes both articulations.

The representation for prenasalized labial-velar plosives is:
(2.47) C

[nasal]
[Place]

[Labial]
[Dorsal]

Examples include:
(2.48) ngbangba [®
li-ngbingb{ [
mu-ngbongbd ["Mgbd""gb3] '3-banana tree trunk'

a"gba] '9.temporary shelter'
("Mgb{] 'S-swelling of the testicles'

2.3 Vowels

2.3.1 Inventory of vowels

Liko has a nine-vowel system with ATR harmony. The vowels are presented in

Table 4.

Table 4 Liko vowel chart

[—ATR] [+ATR]
[—back] [+back] [—back] [+Dback]
[—round] [+round]| [ —round] [+round]
[+high] 1 U i u
[—high, —low] € ) e 0
[+1ow] a
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As mentioned above, Liko has a type of vowel harmony based on ATR, displaying
both root-internal [ATR] agreement and harmony at the word level. [ + ATR] is the
dominant feature within its domain. There is no low [ + ATR] vowel, but the low
[-ATR] vowel /a/ can co-occur with [ +ATR] vowels in root morphemes. In
contexts in which /a/ undergoes vowel harmony triggered by a dominant [ + ATR]
value, it has the [ —low, +round] vowel /o/ as its [ + ATR] counterpart. For a
treatment of ATR vowel harmony, I refer the reader to the next chapter on

Phonological Processes.

An impression of Liko vowel-formant means shows that the [ +round] vowels /u/
and /o/ are perceptually very close; they have almost the same F1 values. Each
point in the chart represents the mean of ten tokens of vowels in the penultimate
position in words spoken by a male speaker. Recordings are from Jean-Pierre

Kamenabake in 2010, measurements are done by me.
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Figure 2: Liko vowel-formant means

2.3.2  Vocalic contrasts

The following sets exemplify the contrasts between the vowels. The first set shows
contrasts between [ — ATR] vowels, and the second between [ + ATR] vowels (and
the [ - ATR] vowel /a/), while in the third set vowels with a different [ATR] value

are contrasted.
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(2.49) Contrasts involving [ —ATR] vowels /1 € a 0 u/:

1-U mu-mbanz{ [™ba"z{] '3-rib’
mu-mbanzsi [™ba"zd] '1-person’
1-¢€ titt [titT] 'la.bird, sp.'
futé [tité] 'la.grandparent’
1-9 ngkt [ngki] 'ADV, therefore'
néko [nék3] 'la.fetish'
1-a kangt [ka gt] 'la.snake, sp.'
kanga [kaga] 'la.guinea-fowl'
U-¢ a-mbs [™b0] 'Ib-bush, sp.'
a-mbé [Mb€] 'Ib-fish, sp.'
u-9  bi-gbu [gbo] 'IDEO, MOD-full'
bi-gbo [gb3] 'IDEO, MOD-fetid'
U-a li-bags [6ag0s] 'S-kick with the foot'
li-bagad [baga] 'S-hole'
€-0 li-kg [kE] 'S-tree, sp.'
li-k3 [k3] 'S-spring'
€-a mu-bala [bald] '3-curse'
mu-bele [belg] 'l-big monkey, sp.'
o-a Ii-g3 [g3] 'S-cola nut'
Ii-g& [ga] 'S-epilepsy’

(2.50) Contrasts involving [+ ATR] vowels /i e o u/ and the [ - ATR] vowel /a/:

i-u li-bi [bi] 'S-group, clan'
li-bu [bu] 'S-ashes'
i-e i-wili [wili] '9a-area, courtyard'
i-welé [welé] 'Ic-edible snail, sp.'
i-o bu-liki [1ik] '14-seat'
bu-liko [1ik6] '14-tree, sp.'
i-a ngingi [Pgigi] 'la.stupid person'
nganga ["ga"gd] '9.time, occasion'
u-e i-bombu [b0™b1] '9a-pond, lake'
i-bembé [be™bé] 'le-tree, sp.'
u-o bi-kpt [kpii] 'IDEO, MOD-close firmly'

61-kpd [kpd] "IDEO, MOD-pouring water'
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u-a ngundd
ngandé

e-0 i-ngbé

i-ngbo
e-a li-kembé

I-kamba
0-a 6660

baba

["gu"dud]
['ga"d]
[™gbe]
[P™gbo]
[ke™bé]
[ka™b4]
[6660]
[646a]

'9.emptiness’
'9.placenta’
'9a-pole’

'l c-aardvark'
'S-thumb piano'
'S-upper arm'
'la.dumb man'

'la.swallow, sp.'

(2.51) Contrasts involving vowels with a different [ATR] value:

L-i ma-1{l{
molili
U-u  mu-bungs
mu-6ungu
g-¢ It-senzé
li-sénzé
2-0 b61-63
b6i-66

[lil]
[molili]
[60°g0]
[60°ga]
[se"z€]
[sé"z€]
[65]
[66]

'6-food'

'la.bird, sp.'

'3-clay block'

'3-back side of a house'
'S-tree, sp.'

'S-flute'

'IDEO, MOD-very good'
'ADV, MOD-at daybreak'

The following words in my data have free variation of the high vowel in the root

(the [ +round] variant is most common)®:

(2.52) ké-putiit-6

mu-izi®’

[koputits] [kSputitd]
[milizi]

(s)-buko-so™  [ibdkosd]

[muizi]

[sibikssd]

'9b-hug-FV'
'3-cord, thread'
'19-shrub, drug-19'

47

% In these examples, I have included the prefixes and the suffixes in the phonetic

representation.

7 From Congo Swahili uzi 'thread, cord'.

% The prefix-initial /s/ is optional.
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2.4 Syllable structure

Liko syllable structures are listed and exemplified below:

Table 5 Liko syllable structures
Syllable ~ Example

\Y% uzu [G.z0]% '9.island'
CcvV dikidi [di.ki.di] '9.secret’
CcGV nasyagi [na.sja.gi]  'la.edible mushroom, sp.'

The most common syllable structures within roots in the language are CV and V.

CV-, V- and CGV-syllables occur in all positions in the word.

CV-syllables in word-initial, word-medial and word-final position:

(2.53) pu [pu] 'la. rat, sp.' & '9.edible mushroom'
puku [pa.ku] '9.cloud'
bopuwé  [bo.pi.wd]  'la.adult man who will be circumcised'

bokoloptt [b6.ko.10.pi] '9.parasite (plant), sp.'

Liko does not have syllabic nasals. Prenasalized consonants are analysed as single
complex stem-initial consonants (see 2.2.6). They form the onset of the syllable,
which is confirmed by Liko-speakers' intuitions about the syllables of their
language. Words with a prenasalized consonant like mb3ku ["bskd] '1a.adult’ and i-
zOmbu [1z6™bu] '9a-vine, sp.' are judged by the Liko consultants I worked with to
be best syllabified as ["b3.ks] and [1.z6.™bu], not as *[m.bd.kd] or *[1.zom.bu].
This also applies to the prenasalized labial-velar plosives, e.g. ngbingé [™gbi."gé]

T

'9.time, moment' and dungbd [di."™gbd] '1a.slit drum'.

V-syllables in word-initial, word-medial and word-final position:
(2.54) opé [5.p€] 'la.taboo food'
madidan{ [ma.dd.a.n{] 'la.parasite (plant), sp.'

{-gbukéu [1.gbu.k6.0] 'lc-carp'

T follow the IPA where syllables are shown by separating them with a period as boundary

symbol.



Phonological Structure 49

In the last two examples, the vowels in dda and kdu are analysed as a sequence of
two short vowels, not as a long vowel. Firstly, there is no process in Liko in which
a short vowel becomes a long vowel. Secondly, when V-elision or height
coalescence applies in the environment of two vowels across a morphological
boundary, it results in one short vowel (see 3.3.1, 3.3.2 and 3.3.3).

Other examples of CV-syllables followed by a V-syllable include:
(2.55) i-wii [i.wi.i] '9a-dance’
madii  [ma.di.i] '6-banana tree, sp.'
i-kwii  [i.kwii] '9a-eyelash'
sti-stt  [sfi.sii]  'la.bird, sp.’
rkwit  [Lkwii] '9a-eyelid'
kuG [k$.0] '9.publicity, announcement'
mu-t6u  [mo.t6.6] '3-advice'
ngoo ["g6.0] 'la-buzzard, sp.'
sodko  [$3.5.kd] 'la.bean'

masdd [ma.sd.d] 'ADV, three times'

The first two slots of the verb root are repeated when a noun is derived, e.g.
-bungusi- [bl.ngu.si] 'repair', li-bubungusyé 'S-arrangement, preparation'. If a noun
is derived from a verb root in which the second syllable is a V-syllable, only the
consonant and the first vowel are repeated: -btuli- [bu.u.li] 'look after, protect', li-

biibuuly6 'protection’.

In my data there are two verb roots with VV root-initially, kd-1{t-4 [ka.i.{.t4]
'Ob-change-FV' and ké-utis-6 [ko.1.4.s6] '9b-ask-FV'. The first vowel does not
belong to the root, because it does not bear the primary tone (see 4.4.2), as is clear
from the Future verb form mita 'T will change'. In Liko, the primary tone is linked
to the first tone-bearing unit (TBU) of the verb root, which is the second syllable in
this case.”

7 The first vowel is probably an inherent reflexive prefix, see 7.3.
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The examples in (2.56) show CGV in word-initial, word-medial and word-final

position, (2.56a) the palatal oral sonorant, (2.56b) the labial-velar oral sonorant:”'

(2.56)a. li-byé [11.6j¢] '5-hole’
kyé [kjé] 'CONTJ, because'
pyekéma [pje.kG.ma] 'la.monkey, sp.'
syogbu [sj0.gbii] 'la.hunting spear’
mu-ngizyd [mu.’gi.zjo] 'l-ant, sp.'

b. pw-a [pwi] 'pick-FV.IMP'
bwali [bwa.l{] "14:sperm’

ba-na-kwali [ba.na.kwa.l{] "2-na:l-sparrowhawk’

mu-stkwa  [muU.s6.kwa]  'l-caterpillar’

The consonant and the palatal or labial-velar oral sonorant form a branching onset.
With respect to the distribution of branching onsets with an oral sonorant, there are
some restrictions on the first consonant. Labial fricatives [f, v, "v] hardly ever
occur as the first consonant of a branching onset, neither in roots nor at
morphological boundaries.” Labial-velar plosives [kp, gb, ™gb] are never followed
by a palatal oral sonorant. Examples of labialized labial-velar plosives are given
above, in (2.41).

Branching onsets with a palatal or labial-velar oral sonorant are rarely followed by
a high vowel. The only cases in my data with the palatal oral sonorant are
6u-kyOngd [kji."gU] '14-vine, sp.' and byt [6j(] 'ADV, far'. For the labial-velar oral
sonorant, a following high vowel is limited to branching onsets with a velar
plosive, e.g. kd-gwi [gwi] 'Ob-grab, hold s.0.-FV', mu-kwino [kwino] '1-orphan'.

Other examples of CGV-syllables, with different consonants, are given below.

(2.57) G is the palatal oral sonorant [j] in:
pyekéma [pje.kG.ma] 'la.monkey, sp.'
mbyémbyé [Mbjé."bjé] 'la.fish with red belly'

I The lateral oral sonorant never occurs as the second consonant.
> The only exceptions in my data are ké-fy-6 '9b-hiss, wheeze-Fv' and the ideophones
6{-fwaaa 'sound of s.th. pulled over a surface' and 6{-fwaka-fwaka 'sound of dry leaves'.
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li-budya [[i.bo.dja] 'S-modern time or behaviour'
li-syogd [1i.sj5.g5] '5-unripe palm nut'

zulya [z0.1j4] 'la.bird, sp.'

kyoky3do [kjd.kj3.dd] 'la.bird, sp.'

li-ngyéngye  [li."gjé.”gje]  'S-pebble’

(2.58) G is the labial-velar oral sonorant [w] in:
pwayt [pwa.ji] '9.wound'

mu-mbwogd  [mu."bwo.gd]  'l-edible caterpillar'

lt-ndwal [[."dwa.li] 'S-plant, sp.'
1-SWE [1.sWé] '9a-hoof'
bugwé [bU.gwé] 'la.uncle'
mu-kwa [mU.kwa] 'I-enemy’
mongwo [m6."gwo] 'Ta.arrow'

The phonetic nature of the palatal or labial-velar oral sonorant in CGV-syllables
Liko has a series of phonetically palatalized and labialized consonants which are in
surface contrast with their plain counterparts, but which are either historically or
synchronically the product of desyllabification of underlyingly high vowels.”
Spectrograms show a separate voiced segment between the consonant and the

[ —high] vowel which lasts several tens of milliseconds.

In mazya '9.malaria’, for example, the F2 value in the middle of this interval of
time is 2092 Hz (F2 baseline values for the same male speaker are 2164 for [1] and
1485 for [a]), which gives phonetic support for an analysis as /maz{a/ instead of

/mézyé/. An analysis as [zyd] would be feasible if F2 would have a low value at

” In his first analysis of the Liko phonology Casali (2004:5) commented: "Since a case can
be made that palatalized consonants arise from underlying prevocalic /Ci/ and /Cv
sequences, and since palatalized velar plosives do not contrast in Liko with palatal plosives
(the two to some extent being in free variation), palatal plosives might plausibly be analysed
as deriving via glide formation from underlying /CV/ sequences in which C is a velar
plosive and V a high front vowel." In Bantu languages, Hyman (2003:55) says that the

"post-consonant glides [y] and [w] are typically derived from underlying vowels."
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the release of the oral sonorant and would move more or less immediately toward

to the value of [a]. This is not what happens in Liko.™

Likewise, in 6G-bwa '14-size', the F2 value in the middle of the segment between
[6] and [4] is 686 Hz (F2 baseline value of [u] for the same male speaker is 830),

hence [66664].

Compare the length of the voiced segment between the consonant and the length of

the vowel in the following spectrograms:

méazya [mazia] 'malaria’ 6G6bwa [6G604] 'size'

e =

yrm (percentage)

veform (percentage)

tsec) 1 t[sec)

Figure 3: Spectograms of mézya and 66-6wa.

In the environment between a consonant and a vowel, the vowel following the

consonant is desyllabified (see 3.3.5), resulting in a branching syllable onset.

Other possible analyses, as palatal consonants, or as secondary articulation conflict
in one way or another with the phonetic data. The sequences of a consonant and a
palatal oral sonorant are not analysed as palatal consonants, because spectrograms
suggest that these sequences consist of two separate segments, the consonant and a
voiced segment. The analysis of the voiced segment, being secondarily articulated
to the onset, thus forming a complex segment (('V or C¥V), lacks contrasts in Liko
between consonants with and without this secondary articulation (e.g. C*V vs.
CwV).

I would like to thank Rod Casali, p.c., for his ideas to investigate the phonetics of glides.
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Glides

The phonological status of glides is ambiguous. In some cases, a glide is clearly
consonantal, as can be seen in the contrasts between the palatal and labial-velar
oral sonorants in root-initial position (see 2.2.2). In other cases, the glide is derived
from an underlying vowel as in disyllabic verb roots by desyllabification of the
root-final vowel (see 3.3.5), or the glide is a vowel phonetically, but part of a

branching onset as in the above CGV sequences.

If, in a certain context, the glide is not homorganic with either of its adjacent
vowels, it is analysed as inherent, i.e. having contrastive consonant status.
Examples are -wawd [wawa] 'ADJ, biting (wound)', yay4 [jaja] 'la.older sibling',
1-wayé [iwaja] '9a-dried banana leaf', 4-gawa [dgawa] '1b-wild sugar cane', kd-tdy-4
[kataya] '9b-put the hand in s.th.-FV', ki-sdw-a [kasawa] '9b-carry s.th. by strap
over the shoulder-FV', mu-poyd [mupojo] '1-mysterious creature', mu-goyd
[mugojo] '1-flea’, mu-buyd [mUbUydG]'1-caterpillar, sp.'. Examples of sequences of
non-high vowels of different vowel height with an intervening oral sonorant are:
kpé6ya [kpoja] '9.dance’, a-gdngeya [agd geja] '1b-tree, sp.', i-kawé [Tkawé]
'9a-scabies', bakayo [bakajd] 'like that (conclusion)'.

Loanwords

Loanwords are adapted to the Liko phonology and syllable structures. Consonant
clusters and consonants in word-final position in the source language conflict with
the Liko system, which does not have closed syllables. Liko speakers add an
epenthetic vowel between the consonants of a cluster and after a word-final
consonant, or they delete a word-final consonant. The epenthetic vowel is often a

high unrounded vowel.

Examples include:
(2.59) li-biliki [libiliki] 'S-brick'  brigue (French)
pasitéle [pasitéle] 'la.pastor' pasteur (French)
saki [séki] 'la.bag' sac (French)

masg [masg] 'Ta.nun’ ma soeur (French)
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2.5 Word structure

2.5.1 Nouns

Nouns consist of a stem, a prefix and, for some nouns, an enclitic. The
predominant and basic syllable pattern for noun stems in Liko is -CVCV,
accounting for over half of the noun stems, followed by -CVCVCYV at a distance.
A sizeable minority of noun stems, over 100 in my data, has a monosyllabic -CV
structure. A V-syllable in noun stems is rare. Noun-class prefixes have the shape

CV- or V-. Noun-class enclitics have the structure -CV.

Noun stems of more than three syllables exist, with a maximum length of five CV-
syllables in my data. Four-syllable noun stems are about as frequent as
monosyllabic CV-roots, but the majority of nouns with more than three syllables
consist of reduplicated forms of various types (mostly without existing

corresponding non-reduplicated form).

The following words are examples of nouns with four syllables without
reduplication:
(2.60) kumbélenda [ka™béle"du] 'la.small house'

mu-ndongongbili [mi"do’go"™gbili] '3-tendon'

Examples of four-syllable noun stems with some type of reduplication:
(2.61) koyaksya [kGjakdja) 'la.calao, sp.'
mu-bidebide [mUbidebidz] '3-top of a tree'
gbagbiisyang{ [gbagbisja’g(] '9.tree, sp.'
mangbéngbeti  [m4"™gbé"™gbeti] 'la.small fish, sp.'

si-gogobé [si-gogobé] 'st:1-squirrel, bird, sp.'

A few five-syllable noun stems occur in my data without apparent reduplication or
apparent traces of compounding, e.g. tind{lighut{ [t("d{l{gbit{] '9.plant, sp.',
a-mb{lim4svka ["bilimasvk4] '1b-snake, sp.' and tdk4ldgbumu [takalagbomi]
'la.insect, sp.'. Other five-syllable noun stems are likely to have reduplication, e.g.
li-didiyapada [didiyapada] '3-vine, sp.' and mu-fofokétibi [fofokotibi] '3-vine, sp.',
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or they are compounds with an associative prefix, e.g. mu-lipydmanduga

[lipyomandoga] '3-vine, sp.'.

2.5.2  Verbs

The most common structure of a verb root in Liko is -CVC-. Consonants constitute
the onset of a syllable. Grammatical verb morphemes often do not fit syllable
structure. For example, the syllable and morpheme boundaries never coincide in
the following example: @-in-is-on-og-o 3SG-see-CAUS-ASS-PLUR-FV, [1.n1.50.n0.g0]
'he will often appear'.” In all verb forms, a morpheme-final consonant syllabifies
with a following vowel, either the final vowel or the vowel of a suffix or verb
extension. All examples in this section are given with the class 9b prefix ké-, the

final vowel -a of the Infinitive.”

Examples of -CVC- verb roots include:
(2.62) ka-kob-a”7 [kdkoba]  '9b-hit-FV'
ké-muk-6  [kémuk6] '9b-pull out-FV'

Other common structures are -CVCVC-, -CV- and -CVCV-. In -CVCVC- verb
roots, the vowels are identical in about two thirds of the roots, e.g.:
(2.63) ka-mbukiGd-a [ka™bukiGdd] '9b-dig using fingers-FV'
ké-piling-6  [kopili"gé]  '9b-twist-FV'

Longer structures do exist, but they involve one or more derivational suffixes, e.g.
the Pluractional extension -ag- as in -dingon-og- [di’gonog] 'nid-nod', or the
derivation -man- which conveys the idea of coming into a state and which is
primarily attested in derivations from nominal modifiers or adjectives to verbs,
e.g. -kédé [kédg] 'small', -kidi-man-"® [kidiman] 'become small'.

5 an- 'see’, -inis- 'cause to see' ([+ATR] vowel harmony applied, changing the vowel of the
verb root and the final vowel to a [+ATR] value), -inison- 'appear’, -inisonog- 'appear
repetitively'.

¢ The affix vowels assimilate to the [+ ATR] value of the verb roots.

" The TAM melody of Infinitive is final-vowel High: a H tone on final vowel -a.

8 The vowel of the verb root is high unrounded. Mid unrounded vowels do not occur in
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As for -CV- and -CVCV- verb roots, the root-final vowel either merges with a
following vowel or it is desyllabified, yielding the structure -(CV)CGV.
Examples of -CV- and -CVCV- verb roots (in Infinitive forms):
(2.64) root

ka-kpa /kpa/  [kakpa] 'Ob-hit:FV'

ké6-my-0 /mi/ [kémjo] '9b-pull out-rv'

ka-kuly-a  /kol/  [kdkolja]  '9b-cut back-FV'

ko-hikw-6  /hiku/  [kéhikwd]  '9b-open-FV'

There are three -CVCVCV- verb roots in my data: -gbukumi- [gbukumi] 'lay down
face downwards', -gbukumi- [gbvkdmi] 'brood' and -kukum- [kdkomi] 'hold
tight'.”

Relatively rare are verb roots with the structure -VC(VC)(VC)-, especially the
longer forms. In some cases, the initial V-syllable is the (reflexive) prefix i-, as in
ka-1g-4 [kdigd] '9b-bend-FV' or ki-ib-6*° [k4ibo] '9b-know-FV'. Here are some
examples of -VC- verb roots (in Infinitive forms):
(2.65) ka-al-a [kaala] '9b-chop, cleave-FV'

ké-ikit-a [kaikitd] '9b-enter-Fv'

ka-i6-6 [kaibo]  '9b-steal-FV'

ka-ul-a [kaold]  '9b-break-rv'

ka-up-6 [kaupd] '9b-rest-FV'

Verb roots with -VCVC(VC)- structure are rare. Examples include:
(2.66) ka-ukan-a [kavkana] 'Ob-hear-FV'
ka-angany-4  [kaa’gapa] 'Ob-refuse-FV'
ka-iduful-6 [kaidufulé]  '9b-try hard-Fv'

k6-ubikon-6*'  [k6ubikond] '9b-writhe-FV'

verb roots.

" I do not know whether it is a coincidence that they are quite similar.

8% The [~ ATR] vowel quality of the class 9b prefix shows the presence of the reflexive
prefix, see 3.2.2.3.

81 These last two examples are the only -VCVCVC- verb roots in my data.
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Verb roots with a V-syllable are also rare. Examples of -CVV-, -CVVC-
and -CVVCV- structures include:®*

(2.67) root
ké-syé /stv [kasjé] '9b-follow:FV'
ka-saan-a /saan/ [kasaana] '9b-quarrel-FV'

ké-budly-6  /buuli/ [ko6buniljo] '9b-protect-FV'
ké-butkén-6 /buukon/ [kébuikond] '9b-turn o.s. upside down, tumble

town-FVv'

2.5.3 Restrictions on consonants and vowels

Like many Bantu languages, Liko has restrictions on the (co)occurrence of

consonants and vowels in words and affixes.

With respect to frequency of occurrence of vowels, the most frequent are the high
and low vowels /t i u u a/, followed by the mid round vowel /o/. The [ - ATR] mid

vowels /e o/ occur less frequently. Least frequent is the mid unrounded vowel /e/.

a. Consonant constraints

As far as consonants are concerned, the distribution of /v, ™v/ is generally limited
to root-initial position, unless there is reduplication. The fricative /h/ occurs only in
root-initial position. Labial-velar and prenasalized consonants do not occur in
affixes. Apart from probably accidental gaps (i.e. in ideophones /m/ and /n/ are
missing, in adverbs /h/ and /z/ do not occur, and there is no nominal modifier with
an initial /n/ in my data), there are no distributional restrictions with respect to

consonants, including prenasalized plosives®™.

b. Vowel constraints in nouns
In vowel-initial noun stems, every vowel occurs in initial position except the mid

unrounded vowels /¢ e/.

82 Apart from k4-syé, they probably contain a petrified extension.
8 1 mention prenasalized plosives because Hyman remarks (2003:50): "In PB, noun and
verb roots did not begin with NC."
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Table 6 shows the co-occurrences of vowels in disyllabic noun stems. An attempt

has been made to exclude loanwords, derivations and reduplicated stems.**

Table 6 Combinations of vowels in disyllabic noun stems

-1

€-1

€-€

€-a

€-0

€-0

a-a

a-9

a-u

o-a

0-0

0-U

0-1

U-€

ndimt
mbiké
li-pila
plyo

mu-nzeki
li-1€ke

Ii-bali
mu-bade
mu-bald

bu-tambi

ngond{

kpdlo

mu-sopG

ndumb{

mu-nugbé

'la.animal, sp.'
'9.clay pot'
'S-guava'

'"Ta.viper'

'l-termite, sp.'

'S-pelvis'

'la.insect, sp.'
'"la.hornbill'

'S-stomach’
'3-maize'
'3-curse'

'14-shrub, sp.'

'la.crocodile’

'la.side'

'3-intestine'

'9 fight'
'l-caterpillar, sp.'

e-i
e-¢
e-a
e-0

c-u

a-i

a-¢

a-o

a-u

0-i

0-a

0-0

o-u

u-i

u-¢

li-tind{
li-tike
mu-pila
li-piko

nédi

ngbeze

dembu

ndaki

li-badu

mu-ténzi
kobé
kpoya
gbéngo

mbobu

mu-pumbi
li-buté

'S-heel'
'S-banana, sp.'
'3-scarification’
'S-side’

'la.small rat, sp.'

'la.bird, sp.'

'la.mammal, sp.

'la.road’

'5-hole'

'3-shrub, sp.'
'9.cave'
'9.dance’
'la.bird, sp.'

'la.rodent, sp.'

'3-ladle’

'S-unripe fruit'

8 Nouns with a vowel which is underlyingly different from its surface realization have not
been included, i.e. i-bikya-su [ibikjasu] '19-fury, madness-19', i-dumi-su [idumass] '7-
mourning-7', (s)i-ki'ba-su [ikd'basd] '19-chest-19', ku-kdka-ku [kikdkakd] '15-housekeeping-

15'. The underlying vowel in these roots is not /a/ but /o/.
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u-a kogba 'la.game bag' u-a dinga '9.winnowing
basket'

u-0 mu-dUkpo  '3-walking stick' u-o mbunzo '9.fallow land'

u-u lhi-ngtku 'S-bald head' u-u  gbuld '9.vine, sp.'

General remarks

The gaps in Table 6 of vowel co-occurrences in disyllabic noun stems are to some
extent related to the low frequency of /e e/ and to the apparent preference in Liko
for V, and V, to be either identical (about half of the disyllabic nouns) or to have a
different value for [high]. Vowel-height dissimilation may be the reason behind the
sparsity of examples in which one vowel is low and the other one is mid or when
both are mid. There are no gaps when the vowels differ maximally in vowel height

(high vs. low), or when one vowel is high and the other is mid.

high vowels: /1-u/ and /i-u/

In underived disyllabic nouns, a high round vowel does not occur as V, if V, is
high unrounded. This does not indicate a phonetic constraint, because there are
many examples in which a high round vowel is preceded by a high unrounded
vowel, e.g. 1-gbU [igby] '9a-small branch' and i-6uld [i6uld] '1c-black snake, sp.'.
Other examples are bibG [bibs] '9.story', a nominalization from -bib- 'tell', or roots
with a high round vowel, preceded by a modifier prefix with a high unrounded
vowel, as 6{-ngbs [6{"™gbs] 'MOD, red', 6i-td [6iti] 'MOD, bright, white'.

mid vowels: /e-o/ and /e-o/, /2-¢/ and /o-¢/

Co-occurrence of mid vowels in a root is rare and for one of these combinations it
is absent. If a combination does exist, there are only a few examples. The list is:
for /e-o/, mébo [méb3] 'la.insect, sp.', ku-ngbéko [ki"™gbékd] '15-tree, sp.' and néko
[nékd] '1a.fetish’™, for /o-¢/, 5pé [5pé] 'l1a.taboo food', 4-gdmé [4gdmE] '1b-treaty’,
for /o-e/, a~yémbé [ay6mbé] '1b-heron', 4-yopé [4jopé] '1b-land crab', kobé [kobé]
'9.cave' and si-gogobé [sigogobé] 'si:1-squirrel, bird, sp.'. The combination /e-o/
does not occur in roots, but only in cases with initial nV-, like né-koki [nékoki]

'na:1-bracelet'.

% néko is reported to be a loanword from Budu.
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mid unrounded vowels and the low vowel: /a-¢/ and /a-e/, /e-a/ and /e-a/

When a low vowel precedes a mid unrounded vowel, there is no restriction for the
combination /a-¢/, e.g. mu-bide [mibade] '3-maize', {-mangé [{ma’gé] 'l c-starling'.
For /a-e/ however, the only examples in my data are borrowings, e.g.

Bu-sitaféli [busitaféli], '14-fruit tree, sp.'.

In disyllabic noun stems, a mid unrounded vowel is not followed by a low vowel.
Nouns with initial nV- show that this is not a phonetic constraint, e.g. négba
[négbi] 'la.lizard' and némbala [né™bala] 'la.tree, sp.'.* In plural forms with prefix
ba-, height coalescence of /a/ and /1 i/ to a mid vowel is not prevented by a
constraint, as can be seen in the plural forms be-d4 [6¢d4] 2 + 9:9a-spot, stain', sg.
1-d4 [1d4] '9a-spot, stain' and 6&-danga [6&da”ga] "2:1c-insect, sp.', sg. i-danga
[ida"ga] 'lc-insect, sp.'.

mid round vowels and the low vowel: /a-5/ and /a-o/, /o-a/ and /o-a/

Disyllabic nouns with an /a-o/ or /a-o/ sequence are very rare. The only such noun
stems attested are mad3 [mad3] '1a.vine, sp.' and mad6 'la.privateer'. A noun with
initial nV- and /a-o/ is nd-60 [nab3] 'na:1-fish, sp.". The combination /a-o/ does

occur in trisyllabic nouns, e.g. kabogi [kabdgi] '1a.vine, sp.'.

Combinations of a [ — ATR] mid round vowel /o/ and the low vowel are absent in
my data.’” For the [+ ATR] mid round vowel /o/, there are only two examples, the

one given in Table 6 and the other being nddya ["déja] '9.chicken pox'.

¢. Vowel constraints in verbs
The great majority of -CVC- verb roots have vowels that are maximally distinct in
terms of vowel height, i.e. either low or high, /a/ or /1 i u u/. In disyllabic verb

roots, the second vowel is always low or high.

8 Both words are reported to be loanwords from Mangbetu.

87 The only exception is a compound based on Swahili loanwords for a type of vine named
'to die (Congo Swahili kufa) and to get better (kupona)' (flowers droop when someone pulls
at the vine and raise their leaves some time later) kifa-na-kupsna [kdfanakopdna)]. Congo

Swahili /o/ is usually realized as /o/ in Liko.



Phonological Structure 61

[+ATR] mid vowels occur only as V, in verb roots. The [ + ATR] mid unrounded
vowel /e/ occurs only in one verb root in my data, -bedul- [bedul] 'surpass'. The
[+ATR] mid round vowel /o/ does occur, but not frequently, e.g. in -CVC- roots
like -Bos- [60s] 'please’ and -kéng- [k6 g] 'roast', in the -CVCVC- roots -s6suw-
[sosuw] 'yawn' and -zotul- [zotul] 'be surprised' and in the -CVCV- roots -gbodi-
[gbodi] 'coat' and -t6kd- [toki] 'chew'.

Surface [ - ATR] mid vowels occur only in case of -CV- and -CVV- verb roots.

Here is an exhaustive list of the Infinitive forms of the relevant verbs in my data:

(2.68) surface underlying
a. ka-tg [katg] /t-a/®®  '9b-put aside:FV'
b. ka-63 [kab3] /bu-a/  '9b-deceive:FV'

ka-ks [kak3] /kG-a/  '9b-pick fruit/vegetables:Fv
ka-k3 [kak3] /ku-a/  '9b-cut:FV'
ka-kp3 [kakp3]  /kpu-a/ '9Ob-dig:FV'
ka-nyS  [kan3d] /nu-a/  '9b-pull up, pull out:FV'
ka-p3d [kap3] /pu-a/  '9b-rot:FV'
ka-s3 [kas3] /su-a/ 'Ob-weed:FV'
c. ka-bygé  [kabjg] /bu-a/  '9b-follow:FV'
ka-py¢  [kapj€] /pu-a/  '9b-burn:Fv'
ka-syé  [kasjé] /sti-a/  '9b-pass (time), sleep:FV'
d. ka-mwj [kamw3] /mdu-a/ '9b-kill:FV'
ka-w3  [kaw3] fuu-a/®  '9b-row:FV'
e. ka-dweé [kadweé] /dut-a/  '9b-arrive:FV'
ka-tkwg [kaikwé] /ikui-a/ '9b-look:FV'

As shown in these examples, I have analysed these surface [ - ATR] mid vowels as
underlyingly high. The [ +high, a round] vowel of the verb root and the [ +low]

verb-final vowel result in a vowel with features [ —high, —low, a round]. Evidence

8 The H tone on the final vowel of the Infinitive TAM melody becomes LH if a -CV- verb
root has a primary L tone.
% Positing the underlying form as */wu-a/ would cause a problem with the constraint on /w/

followed by a high vowel in noun stems.
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for positing an underlying high vowel comes from longer verb forms with
inflectional or derivational suffixes with a high vowel. In (2.69a), the vowel of the
verb root is followed by the Anterior aspect final vowel -i, in (2.69b, c¢) by the
Causative extension -is, in (2.69d) by the Applicative extension -1l and in (2.69¢)
by the Subjunctive final vowel -1. In (2.69f), the initial CV of the verb root is
repeated (-b6u- — -616u-) as can be seen in the Infinitive form kéd6ibya (*kabibyé).

(2.69) surface underlying
a. babiini [636tini] /64-"-6u-"i-ni/*

'they have deceived him' 3pL-1.0-deceive-FV.ANT-PFV
b. képusé [képuso] /ka-pu-is-a/

'to cause to rot' 9b-rot-CAUS-FV
c. udwiso [udwiso] /u-dut-is-o/

'he will let you arrive' 35G:28G.0-arrive-CAUS-FV
d. tkpulya [tkpolja] fi-kpu-1l-{-a/

'he dug for himself' 3SG":REFL-dig-RES-APPL-FV" !
e. asyfto na ibust [asjitd] /a-sli-{-to/

'that he stay with us' 3SG-stay-FV.SUBJ-INS
f. nubibya [nd616ja] /na-u-b161-a/°*

'I follow you' 15G:25G.O-follow-Fv

d. Consonant and vowel constraints in affixes

In prefixes, the consonant inventory is restricted to /6 t k s m n 1j w/. In suffixes
only /t k g s m n1j/ occur. This means that voiced obstruents, labial-velar plosives,
prenasalized consonants and fricatives except /s/ do not occur in prefixes. The
same applies to suffixes, with the exception of /g/. In addition, implosives do not

occur in suffixes.

% The H tone of the Perfective aspect suffix -nf is changed into a L tone if the final vowel -i
of Anterior aspect is High.

°I Superscript "p" is used as notation for a High TAM tone which has a time reference to the
past.

°2 Reduplication, Infinitive kéby# 'to follow'.
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Affix vowels are underlyingly maximally distinct in terms of vowel height, i.e.
either high /11 v u/ or low /a/. Mid vowels /e e 5 o/ do not occur as an underlying
vowel in prefixes and suffixes.” Surface mid unrounded vowels are the result of
height coalescence (see 3.3.2 and 3.3.3). The surface [ + ATR] mid round vowel is

an assimilated /a/ in a [ + ATR] context.

Underlying /o/ occurs in noun-class enclitics and in verbal enclitics, i.e. the
Insistive enclitic -t§ and the Supplicative enclitic -no. The negative enclitic -gu has

a high vowel.

> It would be unusual to have a suffix with a mid vowel, as suffixes in Bantu languages
generally have either high or low vowels. Steriade 1995:156: "(...) mid vowels are

underlyingly disallowed in Bantu suffixes, as well as most Bantu prefixes."






