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1. Introduction

This paper is concerned with the realisation oftom Lagwan, a Central

Chadic language of the Kotoko group, spoken in ot Cameroon,
focusing on the verbal system. It will be showattthe verbal system is
interesting for such study, since, like many Chddirguages (cf. Schuh
1971), tone is lexically contrastive only for a wiiity of verbs. This paper
aims firstly to establish what factors determine tiealisation of tone in
Lagwan verbs; secondly, to consider why Lagwanwaldawo apparently
different tonal systems to operate within the sdmecal category. In

fulfilling these objectives, my paper has the widan of placing the results
within the broader context of natural phonologigaicesses.

2. Overview of vowel system

Before turning to the tonal systems found on Lagwerbs, it will first be

useful to give a brief overview of the vowel systéniike many Chadic
languages (Schuh 1971, Wolff 1983), Lagwan hagatgr number of vowel
contrasts word-finally than initially or mediallyyith the high vowels
appearing as underlying vowels only in final pasift Verbs display fewer
lexical vowel contrasts than other categories, wlith back vowels being
absent from the syste?n.ln verbs, therefore, the underlying vowels &/, /

! | would like to thank Sean Allison, Steve Andershary Pearce, Aaron Shryock
and Moira Yip for helpful discussion and suggesdi@t various stages concerning
the data and ideas in this paper, as well as feflaxticipants of the fourth BICCL.
An earlier version of some of the material in tipiaper was presented at the
University of York (£' June 2006). My thanks are also due to the Lagpaakers

I worked with in Cameroon from 2004-2005, espegidllwalou Adam, Marouf
Ibrahim, Aicha Mahamat and Hadja Habi Sali. Anpes are of course my own.

2 Alternative names: Lagouané, Lagwane, Logone, hegdirni (Kotoko)

% See Tourneux (2003) for an analysis of the vowstesn in Kotoko in general.
See Ruff (2005:83) for an analysis of vowels inWwag.

“ High vowels may appear on the surface in initiahwedial position, but only as
realisations either of glides or of the epenthetiwel, discussed below.

® That is to say that back vowels are abseméxisal vowels. The suffixo may be
attached to give the verb a ventive reading, whilederives verbal nouns from
particle verbs. Both suffixes trigger vowel harmam any underlying vowels in
the root. (See Ruff 2005:39.)



and /a/ appear in final position, with only /e/ aadlin medial position. In
verbs vowels never appear in initial position.

Throughout Lagwan, as is common in Chadic, the dyidg vowels are
supplemented by a short epenthetic high vowel (8shlB71 ‘zero vowel’),
present only when required for well-formed syllaation (for rules, see
Ruff 2005:884.1.2 and 4.2). This vowel assimildte&s environment, such
that it may be realised [i]p]° or [u] (see Ruff 2005:83.5.1 for rules), with a
default realisation ofy], the high central vowel.

3. Toneon verbs

Bearing this overview of vowels in mind, we now rntuto the issue of
interest, the realisation of tone on verbs.

3.1 Subset of verbswith lexical tone

As for certain other Chadic languages (Dera, Sch@h1:36-37; Hausa,
Newman 1973; Migaama, Roberts 2005), in Lagwan t@ndexically
contrastive for only a subset of verbs. The vénlictures permitting lexical
tone are given in table 1 overleaf, with their disttion and examples.
Known loan words are excluded, here and in subsedables. Throughout
this paper ‘V’ represents any underlying vowel, any epenthetic vowel,
which is always a high vowel (see section 2 abov&iven that &' is
epenthetic, we can make the generalisation thgt\arbs with the structure
CCV(C) allow lexical tone to surface. This is iact the most common
underlying structure for verbs (cf. Ruff 2005:58)e potential significance
of which will be discussed later, in subsection 3.3

Where a word has an initial CC cluster, there isdgevidence for treating
the initial consonant as a syllable and tone-bgasimt in its own right. This
has already been shown for initial geminates arsdlr@bstruent sequences
(Tourneux 2006, Ruff 2007). Here | show that tame analysis extends to
CC sequences of any sonorant followed by an obstrae any voiceless
obstruent followed by either another voicelesss gtottalic, obstruent.

Evidence for the tone-bearing status of the int@isonant in these clusters
is found where the verb is preceded by a polar.tort@s is exemplified by
(1)-(4) overleaf, where the tone of the first persoagular morphemeyuy, is
invariably polar with respect to the initial tonktle following verb.

® Following Chadic conventionsg][represents a high central vowel (IP#)] [r]
represents a flap (IPA]) and [y] a glide (IPA [j]).



Structure/Tone L LH H’ HL

c.cv = 24| 16: nka 8: m.bi - -
create crawl

Cc.cvC = 2| 1. sk“al 1. syél - -
seek suit

Ca.CV =26| 16: wuia 3. .mé 2: $.n4| 5 siya
fill touch feel tear

Co.CVC = 7| 5 k%wlam | 2: ds.val - -
boil fear

Co.CV.Co = 3| 2: k"urem | 1. va.nah | - -
scratch vomit

Total = 62| 40 15 2 5

Table 1. Verb structures with lexical tofie be revised in table 4)

(1) wa. wata I fill
(2) wa.s.meé | touch
(3) wu.t5.na | feel
(4) wu.s'i.ya | tear

The same effects are found whenever the verb stdtts a consonant
bearing low tone. This is shown in examples (5)«#here the verb has an
initial low-toned consonant followed by a high sylle:

(5 wua m.bi ~wQ mbi | crawl
(6) wuan.bi ~wandi | swim
(7) wak.'ka | hold
(8) wuy".!6i | get old

" A couple of verbs with syllable structures otheart those shown have high tone
throughout, but these can essentially be ignoreghs (‘laugh’) is onomatopoeic
(thanks to Steve Anderson for pointing this oafkal ~ dalk4(l) (‘wait (for)’) may
very well be a loan, indicated by the medial comsarcluster, never found in native
Lagwan verbs (cf. Ruff 2005:59). The fact thath#s a variant with a deleted
consonant suggests that some speakers have remhaly® conform to native
Lagwan verb structures.

® There is some free variation here’nats] ~ [vanahd] ~ [vanahs] ~ [vanahs]. |
suspect the optional and variable spreading ofalwetone is due to the shortness of
the first vowel, particularly when, as is usualhetcase (except in the imperative,
the tone of which | do not yet fully understandte werb follows an open syllable. |
am treating this spreading as a purely phonetio@menon here, a result of the fact
that it requires some time to produce, and to cbatane. Notice however that the
low tone does not spread on disyllabieGQ¥(C) verbs with a LH melody;
presumably each lexical tone must be realised taaat one whole syllable.



In such cases resyllabification occurs, such thatinitial consonant of the
verb becomes the coda of the preceding syllableweyer, the evidence
from polar tone and downstep clearly shows thatetiea phonological low
tone associated to the initial consonant of thé peior to resyllabification.

Firstly, the polar tone owu is realised as high, proving that the low of the
initial consonant is a genuine phonological tor.conversely, this initial
low were simply phonetic low pitch, the initial ®f the verb would be the
high tone, and accordingly we would expect the iptiae to be realised as
low. Moreover, where low of the consonant is realised phonetically, due
to resyllabification or voicelessness, the follogvimigh tone is downstepped,
providing further evidence that the low is phondtadly present.
Furthermore, this low must be associated at sorir jyothe derivation to a
syllable, rather than a mora, since in Lagwan ayljable nuclei are tone-
bearing units. This is shown by the contrast betwg)-(8) and (9)-(12),
where the same kinds of consonant cluster appest-mternally. In such
examples the word-internal consonant is the cadher than the nucleus, of
the syllable. The coda cannot bear tone and thierdéfiere is no downstep.

(9) tan.da flirtatious lady
(10) w3l.l14 weight
(11) laK".dé younger sibling

While examples (5)-(8) constitute evidence that ¥ieebs with an initial
consonant cluster have an initial low-toned sybalthe reader might wonder
whether there in fact might be a short epenthebiwel between the two
initial consonants, in which case it would not afiyu be the initial
consonant itself that were syllabic. However, ewicke from the pluractional
in (12)-(16) shows a clear difference between veritis an initial consonant
cluste’ and verbs with an epenthetic vowel between thst fiwo
consonants. In the former case, as in (12)-(1@),initial syllable with the
epenthetic vowel is reduplicated. However, ifithigal syllable is a syllabic
consonant, as in (14)-(16), it is the second shdlabat is reduplicated
instead. This reduplication of the second, unndrlgyllable, where the
initial syllable is marked, is not an uncommon &gy cross-linguistically
(cf. McCarthy and Prince 2001:132 and referencesl ¢there).

° The reader may wonder why epenthesis is not pemiih these cases. Epenthesis
is obviously not possible in geminates. Syllalio@rant consonants are permitted,
but there is a requirement for a decrease in sgnadross a syllable boundary.
Therefore syllabic sonorant consonants precederusygs, but epenthesis is
required between two nasals. Ease of articulatiaivates the prohibition on
epenthesis between non-voiced obstruents, by agittie need to initiate voicing
for a very short vowel between two non-voiced corsus.



Structure Verb Pluractional
(12) &.CV  wuwvi EUEU.VI run
(13) ».CV suwa susuwa twist
(14) Cc.cv mbi m.bi.6i crawl
(15) C.CV  miti nti.ti die
(16) C.CV ‘sda ‘sdada roughcast

The data presented above provide evidence for thmthsyllabic and the
tone-bearing status of the initial consonant in i@@al verbs. Further
evidence that the initial consonant is indeed klsid in its own right will be
provided by the verbs with predictable tone in satisn 3.2 below (see
footnote 13). However, a curious property of thime-bearing unit,
consistent throughout the language, is that it @vgr bears low tone (cf.
table 1). A brief glance at lexical tone as itdalised on nouns sheds some
light on why this might be.

Firstly, table 2 below gives the distribution ofrfsce tonal melodies on
unambiguous nouns — that is, nouns without anaingtyllabic consonant.
We see that there are three major underlying todddies — L, H and LH —
with left-to-right association and spreadifig.

lo: 21|25: 174] 3. 66] 4o 7] Total: 268
L: 15|LL: 77 |LLL: 26 |LLLL: 4]L: 122
(71%) (44%) (39%) (57%) (46%)
H:  6|HH: 59|HHH: 22| HHHH: 2]|H: 89
(29%) (34%) (33%) (29%) (33%)
LH: 37 |LHH: 14 LH: 51

(21%) (21%) (19%)

HL: 1 |HHL: 4|LHHL: 1|other: 6

(5%) (14%) (2%)

Table 2. Lexical tone on unambiguous nouns

Table 3 overleaf shows tone on nouns with an irsgilabic consonant, with
the tone on this initial consonant given in paresds. We see that as for the
verbs in table 1, the tone of the syllabic constimalways low. However,
this low tone does not seem to be part of the rolexical melody; if the
initial low is ignored, the same L, H, and LH mekxl are found. In
particular, under left-to-right association, suganelodies such as LLH(H)
should not be possible, but if the initial low gnored, we have the same
LH(H) melody as in table 2.

91t is probable that the exceptions are either $ommose source is yet to be
identified or compounds.



C+ls: 41| C+2: 76| C+3o: 11| Total: 128
(LL: 21| (L)LL: 29| (L)LLL: 4| (L)L: 54
(51%) (38%) (36%) (42%)
(LH: 20| (L)HH: 34| (L)HHH: 5] (L)H: 59
(49%) (45%) (45%) (46%)
(LLH: 13| (L)LHH: 2] (L)LH: 15

(17%) (18%) (12%)

Table 3. Tone on syllabic-consonant-initial nouns

It seems then that, where a noun has an initiddlsigl consonant, the first
tone of the lexical melody is associated to theosdcsyllable, with
subsequent left-to-right association and spreadifigere is therefore some
kind of prohibition on realising lexical tone on ansonantal syllable
nucleus. | propose that the reason for this pibbiblies in the need to
preserve lexical contrasts. Lexically contrastmee is best preserved when
it is associated to syllables with greater percagttominence. The sonority
hierarchy in (17) shows that consonants are lesereas than vowels, and
as such phonetically and perceptually less prontiften

(17) Sonority hierarchy
low vowels > mid vowels > high vowels > liquids asal consonants >
fricatives > plosives

Therefore lexical tone is associated to the leftnsyHiable with a vocalic
nucleus. If there is an initial syllabic consonanis assigned a default low,
in order to satisfy the requirement that all syléglbear tone. We will see in
the next subsection why low is chosen as the detiau in these cases.

Given the evidence that the low tone realised @ralrsyllabic consonants is
not lexical, we need to revise the table showirgrdalisation of lexical tone
on verbs. The revised table is given in table dri@af.

The verbs in this table with an initial syllabicnsmnant, in the first two
rows, have only a single syllable capable of begléxical tone, and so there

' There is an additional (and more serious) probléth voiceless consonants, in
that only tone associated to voiced syllables canrdmlised phonetically and
therefore the quality of this tone is only detetgatia the presence or absence of
downstep between two highs (as in (7)-(8)). Howgewince all the voiceless
consonants are obstruents, and more sonorous isyttahsonants such as nasals
also prohibit the association of lexically contiesttone (cf. Ruff 2007:84.2.1), we
can safely conclude that low sonority alone isisigft to prevent association of
lexically contrastive tone to voiceless syllabiosonants.



are only two logically possible lexical melodies low and high — both of
which are attested. In the third row, where thebsehave two syllables
capable of bearing lexical tone, all four logicalpssible melodies are
attested. | would hypothesise that the reasorfoalt melodies are not
attested on the remaining verbs is purely dued@tiverty of data.

Structure/Tone L LH H HL

C.cv =241 16: nk'a - 8: m.bi -
create crawl

C.cvC = 2| 1. sk‘al - 1. Syél | -
seek suit

Ca.CV =26]| 16: wuia 3. .mé 2: {504 | 5. s'iya
fill touch feel tear

Co.CVC = 7] 5 K'Olam |2: ds.val - -
boil fear

Co.CV.Co = 3| 20 K'Ore | 1: vanah | - -
scratch vomit

Total =62| 40 6 11 5

Table 4. Verb structures with lexical tone
3.2 Verbswith predictable tone

Having looked at the subset of verbs that permité tone, we now turn to
the majority of verbs, where tone is predictalleis not unusual for Chadic
languages to have at least a class of verbs wétigiable tone (Ngizim,
Schuh 1971:34; Karekare, p36; Dera, p37; Bole, NewdP72:84.1; Hausa,
Newman 1973; Mbuko, Gravina 1999:81; Zina, Odde®220 We will see

that for the majority of verbs in Lagwan tone canpredicted according to
the verb’s syllable structure.

The predictable patterns are shown in tables S6amekrleaf, which give the
distribution for each structure with an exampleheverbs in table 5 have
low tone throughout, while those in table 6 havghhtone on the first
syllable and low on any remaining syllables.

That low should be chosen as the default toneHervierbs in table 5 is
unsurprising: we have already seen it function dgfault tone in Lagwan;
moreover the choice reflects a cross-linguisticfgzence for low as the
default in two-tone systems, a result of the fhat producing a low requires
less articulatory effort than producing a high.

12 _agwan does not allow contour tones, except dsoagtic phenomenon resulting
from resyllabification, as in (5)-(6) above.



Structure/Tone L = 51

Co(o) = 29: | CC> = 17: lbu wash
C.G3C = 5 N bark
C.C2.C = 1. hd.®  groan
C.C>.3C = 1. hdd.byr  stagger
CCV..x = 1. ixas comb
C.CV.CV = 4 pgama guard

Co.o(o) = 22: | &.G = 12! ua.gp close
Ca.CGC = 3 2.0l crow
C>CV.CV = 7: pyrakid separate

Table 5. Verbs with predictable L tone

Structure/Tone H = 112

Cs = 4:1Cs = 4 d3 put

CoC(o.c) = 45:| CaC = 24: b3n tether
C3C.G& = 14. gid.gp throb
C5C.CV = 6: vdn.na  praise
C5C.CV.CV = 1: bsrbaka write

CV(Co.c) = 63:|CV = 27 ba pierce
CcVC = 1. tél shine
CV.C = 9 basd insult
CV.CV = 21: dana  transport
CV.CVC = 1. tabal destroy
CV.CV.CV = 4: malaka ruleover

Table 6. Verbs with predictable H(L) melody

The data in table 6, on the other hand, requirthéarexplanation, but we
will see that this explanation is no less well mated. For these verbs, high
tone is assigned to the initial syllable, and lavahy remaining syllables.
However, comparing tables 5 and 6, we see that tioigh is associated to a
syllable if and only if it meets certain criteripgsides being initial, it must
also be either monosyllabic, heavy, or contain raedying vowel*®

13 Note that, in light of these criteria, the dataahle 5 provide further evidence that
the initial consonant of word-initial clusters ctinges a syllable in its own right. In

verbs like ibl, Nzsr and jgama, the initial syllabic consonant is followed
respectively by a monosyllable, a heavy syllabhel a syllable with a lexical vowel.

If the initial consonant were not syllabic, but paf a complex onset, we would
therefore expect these verbs to have a (H)L melddgwever, on these and on all
verbs with an initial syllabic consonant (exceptimigcourse the CCV(C) verbs in

table 4), the tone is low throughout, indicating tinitial syllable is the syllabic

consonant.



Some of these properties are found elsewhere inli€hdor example, the
initial syllable of Hausa grade Il verbs is high hieavy, low if light

(Newman 1973:82.1f. Similarly, in Migaama the first heavy syllable @f
verb is predictably high (Roberts 2005). In Badd &lgizim, if the initial

vowel of a verb is [a], the verb is high (Hombe®78:96), while in Ngizim
if it is a high, epenthetic, vowel, the verb is |¢8chuh 1971:34).

What is it about these syllable types that attradgh tone? In the case of
Lagwan verbs, it can be shown that the types ¢élsd bearing default high
tone are united by being perceptually prominenisame way. This is
significant since it is known that prominent pasits prefer high tone, itself
more perceptually prominent, avoiding low tone, dhdt non-prominent
positions prefer low tone and avoid high (de Lag94, 2002; Smith 2003).

In Lagwan the high is attracted to the initial aple — a psycholinguistically
strong position. However, high is only assignethie initial syllable if it is
also strong in some other way, either phonetiaailgsycholinguistically.

The initial syllable may be phonetically strongdne of two ways — either
by weight or by sonority. Weight accounts for wihitial heavy syllables
bear high tone.

Where the initial syllable of a verb is light, ril@ sonority explains the
difference in tone realised on underlying and efpetit vowels. Recall from
section 2 that, underlyingly, only the mid vowel &nd the low vowel /a/
appear verb-medially. Therefore, where the verbpdaysyllabic, an
underlying vowel in the initial syllable — beingrbemedial — must either be
mid or low. On the other hand, recall that thergipetic vowel is always
high. Therefore, given the sonority hierarchy 17)(above, an underlying
vowel in the initial syllable of a polysyllabic Jerwill always be more
sonorous — and hence more prominent — than an hegi@Entvowel.
Accordingly, if the initial syllable of a verb has underlying vowel as its
nucleus, it will bear high tone, while initial sgbles with relatively low
sonority — syllabic consonants or light €yllables — bear low tone.

The one exception to this rule — that an initighti syllable with a high
vowel must bear low tone — occurs where the vernasosyllabic. In this
case the monosyllable is psycholinguistically proenmt, since it contains all
the verb’s lexical meaning. This explains why all monosyllabic verbs also
receive high tone, irrespective of weight or sayori

¥ Thanks to Philip Jaggar for bringing this to mgeation
!> Thanks to Mary Pearce for pointing this out to me



Having examined the criteria determining high-assignt on verbs, it
seems that the attested quantity- and sonorityitsgtysare properties more
characteristic of stress than of tone systems. piesigh pitch being one
way in which stress can be realised, evidence fsolar tone shows that the
predictable high on Lagwan verbs is a genuine plogizal tone. In (18)-

(20), where the initial tone of the verb is predidy high, the polar tone on
wu is realised as low, contrasting with (21)-(22), vehi is realised as high
before the default low tone:

(18) wu.d3 | put
(19) wu. Bn | bathe
(20) wu. fa | bury
(21) wu L.bu | wash

(22) wa.da.gd | push

Tonal behaviour in Lagwan verbs therefore suppm¢ss that tone and
stress are not distinct systems, but extremesohanuum.

3.3 The conflict between perceptual prominence and lexical contrast™®

We have now determined both the criteria govermeagisation of tone on
the subset of verbs permitting lexical tone to @&tefand those determining
predictable tone on the majority of verbs. We hasen that in both cases
the relative perceptual prominence of the sylldide a role to play. If the
verb is of the form CCV(C), lexical tone is pregmty but must not be
realised on syllabic consonants, which are inseiffity prominent.
Elsewhere, high is assigned to any prominent ingidlable. Low is
assigned as a default to all remaining syllablesr po any resyllabification.

However, the fundamental question remains as to wehlgs of a particular
phonological shape, here CCV(C), should permitcaixione to surface,
while elsewhere tone is predictable. The distorctappears arbitrary;
however, as linguists, we want, as far as possitiedo away with
arbitrariness and instead understand data in tefrasset of well-motivated
principles.

In Lagwan | propose that the data can be accountebly the conflict that
exists naturally in phonology: the need to presdexgcal contrasts while
avoiding what is phonologically marked. In Lagweerbs, as with any
phonological system, there is a requirement thagrtain number of lexical

® Thanks to Moira Yip for suggesting the main idews this section. Any
shortcomings in its implementation are naturally amn.



contrasts be maintained. In addition, there are nvarkedness constraints,
to be obeyed where possible: firstly, verbs shoodd of the structure
CCV(C); secondly, high tone in verbs should beisedl on initial prominent
syllables and nowhere else.

However, if both these constraints are satisfigdkifig into account

inventory, phonotactic and skeletal structure aairsts’) the number of

potential contrasts among verbs will be relativaipall, thus directly

conflicting with the requirement that a sufficienimber of lexical contrasts
be maintained. The only verbs we have seen theyt bbth of these are the
CCV/(C) verbs with low tone, in the second columnatdie 4.

Therefore it is permitted that one or other of tharkedness constraints be
violated, but not both. A verb is permitted tolsie the first constraint by
having a structure other than CCV(C), but in tlaseemust obey the second
by realising high on its initial syllable if proment, and low elsewhere. This
applies to all the verbs in tables 5 and 6. Alérrely, the second constraint
may be violated by high tone appearing on syllatias$ are not initial and
prominent (excepting syllabic consonafjtsbut only if the verb obeys the
first constraint in having the structure CCV(C). hi§ accounts for the
remaining verbs, those in the final three columnsble 4.

4. Summary

To summarise, we have seen that Lagwan has twoosetrbs: one with
lexical, and the other with predictable, tone. Hath sets the relative
perceptual prominence of a syllable is significemsome way. We have
seen that the difference between the two sets neete arbitrary, but can
be understood according to the competition betwegital contrast and
markedness that is inherent to phonology.
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