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ON SEGMENT COUNTING, OCP, AND HEAVY SEGMENTS 

Aim and scope of the paper 

Both McCarthy and Prince 1986 and 1990 (implicitly only) argue in favor 
of counting prosodic elements, moras, syllables, or feet, and against counting 
segments in order to explain phonological structures and processes. Their argument 
against counting segments is based mainly on assertion that "no language process, 
. .. is known to depend on the raw number of segments in a form" (McCarthy 
and Prince 1986). I will present data and analyses to show that counting segments 
on a melodic plane allows for predictions that are not obtained if one counts only 
moras, syllables, or feet. I will argue that in Migama (Migaama in some studies), 
an East Chadic language, certain phonological processes are sensitiv~ to 
the number of segments on the consonantal plane and others are sensitive to 
the number of moras; therefore at least one language requires counting segments 
as well as counting prosodic elements. 

The importance of the Obligatory Contour Principle, originally proposed 
in Leben 1973 (cf. also Goldsmith 1976), rests on the possibility of its being one of 
the fundamental organizing principles of phonological systems. Such a possibility 
is envisioned or defended in McCarthy 1986 and supported in Steriade and Schein 
1986, Hayes 1986, Yip 1988, McCarthy 1989, Goldsmith 1990, and Paradis 
and Prunet 1990, Rose 2000, among many others. Rubach 1986 has shown some 
problematic aspects of the OCP when applied to Polish, and Odden 1986 and 1988 
argues against the universality of the OCP. McCarthy 1986:256 states that 
"the strongest argument for the absolute prohibition expressed by the OCP is 
the absence of languages contrasting tautomorphernic one-to-many associations 
with tautomorphemic one-to-one associations of identical segments. Such 
a contrast could have straightforward phonetic, phonological, and morphologjcal 
consequences, yet it is simply not exploited by the languages analyzed thus far". 
The second aim of the present paper is to show that there are indeed cases of 
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tautomorphemic one-to-many and one-to-one associations of identical segments, 
and that such associations have phonological and morphological consequences. 
I will show that an analysis that accepts the OCP produces less-desirable results 
than one that rejects it. As the result of this analysis, the OCP would have to be 
taken as a language specific rather than a universal constraint on morpheme 
structures. Migama, as a Chadic lar1guage, is remotely related to Semitic languages, 

another group within Afroasiatic. 1 The data in Migama are particularly interesting 
in view of the fact that much of the evidence for the segmental OCP in McCarthy 
1986 comes from the analysis of various Semitic languages. 

Ewen 1982, Anderson and Ewen 1987, and with a different theoretical 
approach Clements 1985, Sagey 1986, and Ladefoged and Halle 1988 have 
postulated that phonetic segments may have hierarchical and sequential 
organization. The final aim of the present paper is to show that within a specific 
language certain sequential characteristics of segments have phonological 
consequences, while others do not. Those segments whose sequential complexity 
has phonological consequences are called here heavy segments, in analogy with 
the widely accepted notion of heavy syllable. Thus not only syllable weight but 
also segment weight must be taken into consideration in explaining phonological 
constraints and processes. 

Data 

The verbal stem in Migama, especially its imperfective form, has already 
been a subject of considerable discussion in the literature, viz. Jungraithmayr 1974 
and 1975, Newman 1977, Wolff 1977, Frajzyngier 1981, Voigt 1989. All those 
studies were based on a rather limited body of data (218 verbs) presented 
in Jungraithmayr 1974 and 1975. The present paper is based mainly on 1,241 verbs 
in Migama as published in Semur et al. 1983, where all verbs are given in two 
aspectual forms, perfective (accompli) and imperfective (inaccompli), and the form 
of the verbal noun. In addition Semur et al. 1983 provide examples of several other 
forms, including an anterior past form, a tense form used in embedded clauses 
(33 verbs in total have the additional forms quoted). Given the limited number of 
items of the anterior past form, my discussion will be based on the forms of 
perfective and imperfective, and although I will also propose the first explicit 
description of the formation of the anterior past, I will not concentrate on this form. 
As a by-product of the present study I will propose new analyses of the verbal 
structures in Migama, which I believe supersede the previous ones, including some 
elements of my own analyses. 

The following classification, which I will use further in the paper as 
reference, is based on segmental rather than tonal properties and represents all 
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types of imperfective forms and most types of peti·ective forms in the Semur et al 

corpus:2 

(1) 

Type 

A 

B 

C 

D 
E 

F 

G 

H 

I 

J 

K 

L 

M 

Perfective Imperfective Gloss No. of examples 

Class A adds the suffix -ww- in impe1fective 

maI_Jawwa 'climb' 218 

Class B inserts -k- and geminates the final consonant 

geeme gekemma 'measure' 31 

Class C adds the suffix -kk- in imperfective 

kame kamakka 'hunt mice' 115 

Classes D through M geminate the final consonant 

lekke lekekka 'have' 298 

nambe nabakka 'rest' 3 

watiye watayya 'warm up' 93 

tawacf'cfe tawacfcfa 'hunt' 55 

garte garatta 'become sweet' 75 

kucffse k6cf6ssa 'heat up' 56 

saacfiye saacfayya 'winnow' 53 

dyalkiye dyalkayya 'woo' 136 

cf6ppinye dopponnya 'stew' 47 

gony61' guwe gonyolgowwa 'become an idiot' 75 

All these classes contain verbs that Semur et al. spell with an initial vowel, 
with all vowels being represented in that position. Howeve_r, ~ungr~ithmayr 1974 
and 1975, who postulates that the glottal stop is p~o.nem1c m M1gama, has no 
vowels in word initial position in his corpus. Vowel m1tial :erbs f.ro.n:1 the corpus of 
Semur's et al. are transcribed in Jungraithmayr's papers with an m1tial gl?ttal stop 
followed by a vowel. Such a transcription has also been accepted in studies ba~ed 
on Jungraithmayr's data, e.g. Wolff 1977 and Voigt 1989 •. As_summg 
Junoraithmayr's transcription to be correct, we nevertheless must b~ar m ~nd that 
glo~al stops occur mainly in word initial position, and in word medial position only 
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between vowels, e.g. dy6o'ire 'bellow'. The limited distribution of the glottal stop 
could be used as an argument for its being a product of epenthesis and, hence, not 
a part of the underlying representation. There are, however, two arguments in favor 
of treating the glottal stop as underlying. The first one has to do with its occurrence 
in word medial position in words like dy6o'ire 'bellow'. I will show below that the 
vowel i in such a word is epenthetic, inserted between consonants in a very specific 
phonological environment. Hence if the vowel is epenthetic, then the consonant 
before it is not. The second argument in support of the phonemic status of 
the glottal stop is that with respect to phonological properties to be described later 
in the present paper, all verbs transcribed with an initial vowel by Semur et al. 
behave as if they actually had an initial consonant. In the present paper, therefore, 
I accept Jungraithmayr's transcription and assume that vowel initial verbs in Semur 
et al. begin in fact with a glottal stop. • • 

The underlying form of the verbal root 

I will propose in this section the structure of the underlying form of 
the verbal root, and then postulate the derivation of the perfective form of the verb 
from the underlying structure. The successful derivation will constitute partial 
evidence for the direction of derivation. The derivation of the imperfective and 
the anterior past forms will be provided later in the paper. 

The verbal paradigm of Migama 

In addition to the peifective and imperfective forms given above, Migama 
also has other verbal forms; an 'anterior past' form ending in d'e, a subjunctive form 
ending in -u, a form ending in -a (the function of this form is not stated in Semur 
et al.), a verbal noun ending in either -aw or -o (the two variants are phonologically 
predictable), and a second imperfective ending in -e. All surface structure verbal 
forms in Migama end in a vowel or a vowel followed by a glide. The final vowel 
in the verb is always a tense or aspect marker or is a part of such a marker. 
The perfective, imperfective, and the anterior past derive from the verbal base 
consisting of the root and a thematic vowel, whereas the other elements of 
paradigm derive from either the perfective or the imperfective forms. Only 
elements that are unpredictable are part of the underlying representation, and only 
they constitute the verbal root. The derivation of the major elements of the partial 
verbal paradigm in Migama is therefore as follows: 
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The verbal paradigm of Migama 

Root 

~~-----
_,,._,- ~ ---------

------- ' -----~ ---, ----

Perfective I rnperf ecti ve Anterior Past 

~. 

~~ ~ 
Subjunctive Verbal noun -a form I rnperf ect i ve 11 

The perfective form in Migama consists of a stem, the final vowel e and 
a tonal pattern. The last tone is high. (Since tones do _not affect the segmental 
structure, I will not discuss them in this paper, and I will not represent _them on 
the tonal plane, but cf. Wolff 1977. A thorough study of ~les. affecting tone 
in Migama has yet to be made.) The first vowel may be long (mdicated by (V1)) 
and there may be more than two consonants following the first c_onso?ant, 
indicated by (C), representing any number of consonants. The foll_owing lmear 
pattern illustrates the formation of the perfective form (only underlymg segments 

are shown). 

(1) C V1(V1) (C) + e 

The -a form is derived from the above stem by substituting a for the final e. 
The subjunctive is derived by substituting u for th~ final e of the perfecti:~ form. 
The verbal noun is derived from the peifective form by the add1t10n of 
the sequence aw to the stem for the perfective forms that do_ not have a hea? 
syllable, and the addition of the vowel o to the forms that contam a heavy syllabi~, 
therefore we have the first piece of evidence for the role played by prosodic 
elements in the derivation of verbal forms, e.g. 
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(2) 

Type Perfective Verbal noun Gloss 

A maaIJe maIJo 'climb' 

B ruume nium6 'cook in water' 

C kame kamaw 'hunt mice' 

D lekke lekk6 'have' 

E nambe nambo 'rest' 

F watlye watlyo 'warm up' 

G tawacf'cfe tawacfdo 'hunt' 

H garte garto 'become sweet' 

I kucffse kucffs6 'heat up' 

J saacflye saacfiyo 'winnow' 

K dyalklye dyalkiyo 'woo' 

L cf6pplnye cf6ppinyo 'stew' 

M gony61' guwe gony6l'guwo 'become an idiot' 

I will not return to the derivation of the subjunctive, verbal noun, and the -a 
fo1m, as these forms do not affect any of the theoretical issues or argumentation 
in the present paper. 

The underlying consonants 

There exist verbs that display different segmental structures in various 
elements of the paradigm. Therefore, for the discovery of the underlying form I 

extrapolate the root of the verb from more than one stem.3 The perfective form, 
whose derivation involves only the addition of a vocalic suffix -e bearing a high 
tone, displays the unaltered underlying vowel. 

All consonants of the pe1fective are part of the underlying structure. There 
are two processes that may alter the consonantal structure of the root: gemination 
and reduplication (the latter to be discussed in a separate section). Only the second 
or third consonant of the root can be geminated, e.g. gel!- 'laugh', wagg- 'pound 
with a pestle', da6al'le 'cheat', gom6s'si'twe 'rejuvenate (about women)'. More than 
half the verbs with a geminated second consonant are glossed as having some kind 
of plural meaning, such as affecting many objects or an action done many times, 
e.g. baage 'embank' and bagge 'embank many times'; geemo 'measure' and gemmo 
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'count' (both forms given in the functional equivalent of the infinitive). Not all 
verbs with a geminated second or third consonant have non-geminated 
counterparts. In some cases the surface gemination may be a result of assimilation 
rules. Assuming that such verbs could be identified, I take the remaining verbs with 
geminate consonants to originate as derived at some stage in the history of 
the language, even if in the contemporary language they may be the only forms 
available (for the functions of gemination in Chadic and other Afroasiatic 
languages, cf. Frajzyngier 1965, 1977, 1979, Wolff 1977, Newman 1990). I will 
represent the geminated consonants by the familiar one-to-many association with C 
elements on the CV tier. 

The underlying vowel 

I postulate that part of the lexical form of the verb is one vowel, which 
always occurs in the first syllable, following a consonant. This vowel may be short 
or long, and there is no indication that the difference in length carries a semantic 
or grammatical function. In Frajzyngier and Ross (1996) we show that some 
underlying vowels carry a grammatical function. Therefore, they represent 
a separate morpheme from the consonantal segments, to a certain degree 
resembling the properties of verbs (but not necessarily nouns) in Semitic 
languages. The study of the functions of different vowels in Migama indicates that 
the great majority of verbs with the vowel a are intransitives, and verbs with i or u 
are overwhelmingly transitive. Moreover, whenever /a/ or le/ in the first syllable is 
opposed to Iii with the same consonantal skeleton, /a/ and /e/ indicate 
an intransitive verb while /i/ indicates a transitive verb, e.g. (all verbs quoted 
in the perfective, tones omitted): 

(3) 

taticfe 'be lost' titicfe 'eliminate, lose' 

wesinye 'be spread' wisinye 'spread' 

tyalliye 'be said openly' tyilliye 'say openly' 

batte 'extinguish' (intr.) bitte 'extinguish' (tr.) 

naIJge 'spoil' (intr.) niIJge 'spoil' (tr.) 
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Vowel /e/ indicates a transitive verb when contrasted with /a/ with the same 
consonantal elements: 

(4) 

cfamalmile 

saape 

'roll' 

'advance' (intr.) 

cfemelmile 

seepe 

'make (smth) round' 

'stretch smth' 

I have no information regarding the productivity of the low vowel-high 
vowel contrast in Migama. Note, however, that one can find different values with 
respect to transitivity and other syntactic or semantic properties attached to 
the same vowel, e.g. transitive with the vowel a: baam 'catch, hold', dyale 'prepare 
food'; intransitive with the vowel i: migise 'get used'. In Frajzyngier and Ross 
we postulate that a is the default vowel of the verb, and that the verb with this 
vowel was inherently intransitive. A systematic syntactic study of the correlation 
between the ·underlying vowel of the stem and semantic/syntactic properties of 
the verb has yet to be made. I will use the functions of the underlying vowel as 
an argument for the separation of consonantal and vocalic planes. Further in this 
study the consonantal root, simple, geminated, or reduplicated, supplemented by 
the thematic vowel, will be referred to as the 'base'. 

The skeleton and the epenthetic vowels 

It is a common but seldom explicitly stated practice to postulate a skeleton 
(or timing tier) to reflect exactly the segments or the timing units of the actual form 
of a word. Association lines then connect the elements of an autosegmental tier 
with elements on the skeleton. Such an approach does not allow a distinction 
between the elements of the skeleton that are there by virtue of being elements 
of the underlying structure and the elements that are fully predictable, such as 
products of phonologically motivated epenthesis. In order to indicate the 
distinction between the underlying and epenthetic segments, I postulate a two-stage 
representation for the skeleton. The·first stage reflects only the quantity of C and V 
elements on the autosegmental tiers, or planes, of both independent and affixal 
morphemes. Let's call this an initial skeleton. The second stage reflects the 
products of epenthesis, elision, or another morphophonological process. I will call 
this the final skeleton. The final skeleton is in fact identical to the commonly 
practiced way of representing the skeleton. In the case of Migama, the verbal stem, 
for which I postulate one vowel and an undetermined number of consonants 
between one and five (five is simply the largest number of consonants 
encountered), the initial skeleton will have the following form (I have chosen as 
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an example a verb with four underlying consonants, each of them linked to only 
one element on the skeletal tier): 

(5) 

C C C C 

C V C C C 

V 

If there are only two consonants in the root, there are no further changes to 
the skeleton. The interesting question is, given only one underlying vowel, what 
happens when the number of underlying conson~nts is great~r than two. 

Two constraints on consonant clusters and one constramt on syllable structure 
are responsible for the changes in the CV configurations in the initial skeleton. 
The constraint on syllable structures does not allow syllables of the struct~re 
*CVVC. The evidence for this constraint is provided by biconsonantal verbs with 
long vowels, which undergo gernination. The vowel in such verbs is shortened, e.g. 
(all examples in perfective): 

(6) 

baage 'embank' bagge 'embank many times' 

geemo 'measure' gemmo 'count' (verbal noun) 

beere 'descend' berre 'descend many times' 

booce 'stoop, bend' bone 'stoop, bend many times' 

laate 'stretch' latte 'stretch many times' 

The first constraint on consonant clusters allows only two consonants in 
a sequence, hence *CCC(C). The first piece of evidence for_ ~his con~traint ~s 
provided by the absence of such sequences in the data. Add_1t1onal e~1dence 1s 
provided by the rules of epenthesis, to be desc1ibed shortl~. This constramt can ~e 
formulated in terms of syllabic structures. Only the followmg types of syllables aie 
allowed: CV, CVV, and CVC. Accordingly, the following types of syllables are 
disallowed: *CVVC, *CVCC, *CCV(C). 
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The second constraint on consonant clusters allows only some consonantal 
sequences, viz. all geminates including geminate sonorants, and clusters whose 
first component is a sonorant, viz. w, y, r, l, m, and IJ (but no clusters of a nasal 
followed by another sonorant, thus *mn, *nr, *nw, *ny, etc.). There are 75 verbs 
(group H) having a skeleton of the form C1VC2C3V, where the C2C3 cluster has 

an initial sonorant: bous-e 'become angry', gald'-e 'ruminate', gawn-e 'cultivate', 

'erty-e 'cry', gayd~e 'have a hoarse voice', lamd'-e 'soften', etc. 
Exempted from this constraint are consonant clusters that result from 

a derivational process, such as affixation or reduplication. Thus there is a class of 
four-consonantal verbs derived through the reduplication of the underlying 
consonants, with the configuration C 1 VC2C I VC2 V. There are no rest1ictions on 
the type of clusters so generated. One can thus find a fricative followed by a stop, 
a stop followed by a liquid or a continuant, and even a stop followed by another 
stop: k6skis-e 'woo a woman', zebzi~-e 'slacken a cord', zegzig-e 'build a big fire', 
tyeptyip-e 'split, cut', kadag 'dig-e 'have too much play', patag 'tig-e 'catch and tie 
down (a dog)'. If we take the reduplicated part as constituting another morpheme, 
we can state that there are no constraints on type of clusters if the morpheme 
boundary occurs between the consonants. The hypothesis about the morpheme 
boundary allowing clusters disallowed within the morpheme is further supported 
by the ante1ior past, which is formed by addition of the suffix de. As the result of 

the suffixation process, the following clusters can be found: sd', pd'. The facts 
described above indicate the need to recognize morpheme boundary as a factor 
in phonological structure of the language. At the morpheme boundary clusters are 
allowed that are disallowed in morpheme internal position. 

The initial skeleton together with suffixes that have been added is scanned 
from left to right for the process of syllabification. When a disallowed sequence is 
encountered, a vowel is inserted. There are two sources for the epenthetic vowel 
in Migama. The default epenthetic vowel is i. It is inserted to break a disallowed 
consonantal cluster or to generate a new syllable when there is only one consonant 
to follow the epenthetic vowel. The following diagram of the formation of 
the perfective form illustrates such an epenthesis for perfective stems and verbal 
nouns in Groups F, I, J, K, L, and M (third vowel): 
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(7) 

C C 

C + 

8 
V 

The following are examples of the derivation of a specific verbs: 

(8) gi'tzile 'inflate, as in edema' 

z 1 g 

I I 
C \l C 'v' C + \/ 

u 8 

(9) waasiye 'equalize' 

'N s y 

I 
\/ C C 1,,1 

V 

I I 
\I C + \l 

\\// 
a 8 
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Such derivation is responsible for the perfective forms of the 93 Group F 
verbs: guzile 'swell, as in edema', kaainy-e 'resist'; 56 Group I verbs: gitdil-e 

'incline in standing position', 'fsip-e 'make jump'; 53 Group J verbs: waasiy-e 
'equalize', b6okir-e 'scream', pfidiy-e 'veiller tard la nuit'; 136 Group K verbs: 

b6r6is-e 'erupt', 'er:kid'--e 'polish'; 47 Group L verbs: mukkiy-e 'fight', luiwwiy-e 

'make noise'. 
The default epenthetic i may have the variant u. The rules regarding 

the occurrence of u are not very transparent: The first environment where instead 
of the epenthetic i one may find epenthetic u is where the first vowel of the verb is 
back, viz. u, o, or a, and the consonant following the epenthetic vowel is labial, 
either m or w: 

(10) 

kutume 

gucfyume 

kucfyume 

susume 

tukume 

'6oruwe 

saaluwe 

'ukume 

bakkuwe 

'bend knees' 

'bend in two (in pain)' 

'roll a piece of cloth' 

'eat a bit' 

'put one's chin on one's knee' 

'become an orphan' 

'whistle' 

'take into the mouth' 

'border upon, to neighbor•4 

If the epenthetic vowel is followed by a cluster of consonants, it is a copy of 
the preceding (first) vowel. The following is a diagram of derivation of such 
a form, for the verb 'atyap 'p-e 'become light': 

(11) 

ty 
I 

C V C V + V 

I 

// 

a/ e 
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There are no exceptions among perfective and the verbal noun forms of 
the 55 Group G verbs nor among the 75 Group M verbs, where the second vowel is 
epenthetic and is always followed by the cluster of consonants. Examples: 

(12) 

beney'y-e 

'oz6b'b-e 

kotop'p-e 

tyalarI-e 

'talk, say' 

'heat up until the object becomes red' 

'thrust' 

'fail' 

Out of the 55 examples of verbs with a cluster of consonants there are three 
exceptions to the vowel copying rule, all involving the initial i. This vowel is not 
copied and instead an epenthetic a is inserted: 

(13) 

plcfaw'w-e 

rlcfyaw'w-e 

rlbabb-e 

'pass a rainy season' 

'whine' 

'pass the harvest season' 

Note that although the above forms are exceptions to the vowel copying rule, 
they do prevent the default epenthetic vowel i from occurring in the position 
in which it is not supposed to occur. 

In quadrisyllabic verbs of Group M, all of which have an internal consonant 
cluster, there are two epenthetic vowels. One, a copy of the preceding, i.e. 
thematic, vowel occurs before a consonant cluster, and the other, i or its variant u, 
occurs before a single consonant: 

(14) 

dyecfe1J'l<ll-e 

migfrlm-e 

god6m'b'il-e 

'og6l'lum-e 

babar_j' gu w-e 

'be unstable' 

'become a patriarch' 

'become round' 

'become dense, thick' 

'age' 

I will illustrate the process of epenthesis on the root z-r-n-t-y 'be sad'. 
The thematic vowel of this verb is o, hence the initial skeleton for the perfective 
stem is as follows: 
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(15) 

z r- n t !:l 

I 
C \l C C ,~ i-· + ~./ 

0 e 

The vowel epenthesis processes proceed as follows: During the scan of 
the initial skeleton from left to right, a disallowed sequence of consonants is 
encountered, r-n-t-y. Within this sequence, there are two more disallowed sub­
sequences, r-n-t- and n-t-y. There is only one sub-sequence that is allowed, n-t. 
Hence there are two places into which a vowel must be inserted if the underlying 
structure is to be preserved: r _n-t and t_y. In the first environment the epenthetic 
vowel is followed by a consonant cluster, hence the vowel is a copy of 
the preceding vowel, in this case o. In the second environment, the epenthetic 
vowel is followed by only one consonant, hence the epenthetic vowel is i, and 
the resulting form is zor-6-n't-i-y-e. If a verb has a three-consonant cluster with 
the first CC sequence allowed, the epenthetic vowel is inserted at the CC_C 
position: s6rd-i-l-e 'fight with force'. The importance of the rules of epenthesis is 
that they operate in different verbal forms, and they fully account for the internal 
structure of verbal templates. 

Two arguments for counting segments: Reduplication 

I have not found any semantic or syntactic function associated with 
the reduplicated stems. And although I cannot formulate the syntactic, semantic, 
or pragmatic motivations for a root to be reduplicated, I can predict the form a verb 
will have, once the reduplication process has been applied. There are two types 
of verbal stems in Migama. In both types of reduplication what is counted are 
consonantal segments, rather than moras or syllables. The rules for reduplication 
are as follows: Reduplicate the first two segments if the verb has two underlying 
consonants. Reduplicate the second and third segment if the verb has three 
underlying consonants. The importance of this hypothesis is that segment counting 
applies twice, once in the selection of the type of reduplication process and 
the other in the selection of the sequence to be reduplicated. The following is 
a formalized statement for the rules of reduplication: If the root is C 1 C2 then 

the reduplicated form is C1 C2C1 C2. If the root is C 1 C2C3 then the reduplicated 
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form is C1 C2C3C2C3. After the root has been reduplicated, the thematic vowel is 
inserted after the first consonant and the epenthetic vowels are inserted as provided 
by the rules of epenthesis discussed earlier with respect to three-consonant clusters. 
As stated earlier, the reduplicated, derived stems differ from non-derived stems 
in that they have no restrictions on two-consonantal clusters. Here is an illustration 
of the first type of reduplication, where only one epenthetic vowel i is inserted 
in a predictable environment (tones omitted): 

(16) 

Root Reduplicated Thematic vowel Epenthesis Gloss 

sm smsm semsm semsim 'whisper' 

SW swsw sawsw sawsiw 'gather in hands' 

pt ptpt petpt petpit 'glean (leaves)' 

ky kyky koyky koykiy 'tickle' 

zr zrzr zerzr zerzir 'reanimate' 

ty-r tyrtyr tyartyr tyartyir 'feel sharp pain' 

The reduplication rules cannot be formulated in terms of prosodic elements. 
The above forms could not be derived through reduplication of a syllable, or of two 
or three morns. Let us assume that the first syllable, consisting of one mora or two 
morns, is to be reduplicated. In order to make such an assumption, we have first 
to assume that the reduplication does not take place at the level of the root, which 
has no vowel, hence no syllables, but rather at the level of the stem, after 
the thematic vowel has been inserted. As an example of difficulties involved, l will 
try to derive the verb b6rbire 'pour'. The product of the collapse of the initial 
skeleton, vocalic, consonantal, and tonal planes and the addition of the aspectual 
suffix -e gives us b6r-e. The reduplication of the first mora or the first syllable 
(first two morns) will produce respectively *b6b6re and *b6rb6r-e, both 
ungrammatical forms. One could conceivably postulate that indeed the first two 
morns are reduplicated, and that subsequently o is replaced by i. We would have 
to postulate a rule saying that no matter what vowel occurs in the reduplicated 
segment, it is always replaced by i. But this will be an ad hoe solution whose only 
purpose would be to eliminate the possibility of reduplicating segments. 

Even stronger evidence for segment counting is presented by the second type 
of reduplication, where the second and third consonants are reduplicated. This 
reduplication triggers the epenthesis of two vowels, the first, a copy of the thematic 
vowel, and the second, the default vowel i: 
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(17) 

Root Reduplicated Thematic vowel Epenthesis Gloss 

dkcf dkdkcf dekdkcf dekedkicf 'tickle' 

cfml cfmlml cfemlml cfemelmil 'roll up' 

gdl gdldl godldl godoldil 'walk in a bent 
position' 

For these verbs, there is no vowel in the reduplicated portion either at the 
level of the root or at the level of the product of the collapsing of the consonantal 
and vocalic planes. Here are some additional examples, from a total of 71 items 
having this structure (all examples quoted in the perfective form): • 

(18) 

'alay'lly-e 

'awal'wil-e 

geder'dir-e 

'push continuously' 

'agitate franticly' 

'vibrate' 

Arguments for separate consonantal and vocalic planes 

Since the internal structure of tiers is not of primary concern in this paper, 
I have accepted Archangeli's 1985 division into planes and tiers and I will be using 
the notion of plane in this paper. The hypothesis about the OCP crucially involves 
the notion of segregation of melodic planes, already introduced in McCarthy 1979, 
and a CV tier, or skeleton. The decision about monoplanar or multiplanar 
representation of consonants and vowels is important for the discussion of 
the tautomorphemic identical consonants and vowels that are not adjacent on 
the skeleton. If consonants and vowels were postulated to occur on the same plane, 
then identical consonants separated by vowels and identical vowels separated by 
consonants would not constitute an argument against the universality of the OCP. 
This type of argument is used in Paradis and Prunet 1990. 

The decision as to whether vowels and consonants are to be represented 
on the same plane or on different planes is as much theory dependent as dictated by 
the facts of language. The first argument stemming from the facts in Migama has to 
do with the formation of reduplicated forms described above. The reduplication 
process is sensitive only to the elements on the consonantal plane and affects only 
those elements. The thematic vowel is not affected by reduplication (i.e., it is not 
reduplicated itself), nor does it affect the choice of one of the two types of 
the reduplication processes to be applied. 
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In addition facts of Migama do not differ drastically from facts in other 
languages, e.g. Semitic, where vowels and consonants are represented on different 
planes. In fact Migama meets more than one of the conditions that McCarthy 1989 
postulates to be sufficient to represent vowels and consonants on separate planes. 
McCarthy 1989:74 states: 'we shall accept planar VIC segregation as 
morphologically justified if there is at least some evidence that vowels and 
consonants constitute separate morphemes in the Bloomfieldian sense, even if not 
all cases are analyzable in that way'. In Frajzyngier and Ross (1996) we have 
shown that consonants in Migama carry the semantic characterization of verbs, 
and the vowels contribute the syntactic properties. Furthermore McCarthy 1989:88 
states that 'templatic morphological system alone is sufficient to require planar V /C 
segregation'. In the following section I will describe the templatic properties of 
the imperfective aspect and the anterior past formation. 

The imperfective and the anterior past templates 

All verbal templates have the initial sequence CV. The limited data indicate 
that it may well be a characteristic of all words, verbal and non-verbal, in Migama. 
The importance of such characterization for the verbal templates is that it allows 
for the correct configuration of the first two segments when the vocalic and 
consonantal planes are collapsed. The first consonant from the consonantal plane is 
always followed by the vowel from the vocalic plane, and then the consonants 
follow in the order of the consonantal plane, to produce the initial skeleton. Tones 
on the penultimate (epenthetic) vowel of the imperfective (but not of 
the perfective) are always identical with tones of the first vowel. That indicates that 
the first tone on the tonal plane attaches to two syllables on the skeleton. 

In terms of CV elements there are six types of imperfective templates, viz.: 
CVCVCCV This is by far the most frequent (946 verbs) imperfective 

template. 
CVCCVCCV This template provides the imperfective for verbs with 

four consonants, including stems derived through the reduplication 
of the first and second consonant. 

CVVCVCCV This template is reserved for verbs with three consonants 
on the consonantal plane, and a long thematic vowel. 

CVCVCCVCCV This template provides the imperfective form for verbs 
with five consonants, including those derived through the 
reduplication of the second and third consonant, and those four­
consonant verbs whose third consonant is geminated. 

CVVCV (template for the seven verbs having the structure CVV-ro 
in the perfective) 
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CVCVCVCCV This template is represented by only two verbs.5 

In addition to the above templatic characteristics, the final two consonants 
must have the form -CiCi-, i.e., they must be identical. Taking the first segments 
and the last three segments of 'the template as constant, viz. CV- and -CiCi-a 
respectively, the configuration of the remaining, i.e. internal, elements of 
the template is predictable from the number of underlying consonants, the length of 
the thematic vowel, and the rules of epenthesis described earlier. Since there is 
a cluster of consonants, the epenthetic vowel preceding this cluster is always 
a copy of the preceding vowel, in accordance with the rules of epenthesis. What 
remains to be described is the nature of the final consonant cluster of 
the imperfective template and the role of the long thematic vowels. 

Additional arguments for segment counting: The choice of the -CiCi­
sequence 

The choice of the segments forming the final cluster of consonants in 
the imperfective template depends solely on the underlying form of the verb, and 
more specifically on its segmental structure. Verbs with long or geminated vowels 
apart, the consonantal ending of the imperfective of the remaining verbs depends 
on the number of segments on the consonantal plane rather than on the skeleton. 
Stems that have two consonants add the suffix -kk- to the root, as in the following 
diagrams for the verbs bes Imperf. bese-kk-a 'save' and 'az Imperf. 'aza-kk-a 
'boast'). The epenthetic vowels are subsequently inserted into the initial skeleton 
in accordance with the epenthesis rules. 
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e 
I 

C V C 

I I 
b s 

e 

C V 

I 
b 

a 

C +c c+•v· 

I \ 1' 

\ l 
s k 
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(20) 

a a 
I 

C \i C 

z z k 

Additional examples with the epenthetic vowel in place (tone omitted): 

(21) 

Base lmperf ective Gloss 

bes bes-e-kk-a 'save' 

bit- bet-e-kk-a 'pull out'6 

ka6 ka6-a-kk-a 'pull in stomach' 

wal wala-kk-a 'pass the night' 

'az 'aza-kk-a 'boast' 

'ab 'aba-kk-a 'not to have enough' 

'ar 'ara-kk-a 'suffer' 

The anterior past marker for biconsonantal verbs is -c{de, i.e., the consonant 
of the suffix is geminated: 

(22) 

dyal dyala-cfcfe 'prepare mush' 

sfm seme-cfcfe 'copulate' 

wal wala-cfcfe 'pass the night' 

For the verbs that have three or more consonants, i.e. that have CJ -C2 -C3 
in the underlying structure, the final consonant of the imperfective stern is the final 
consonant of the root, which is geminated in the imperfective, as in the following 
diagram illustrated for the verb kadr Imperf. kadarra 'outline': 
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Base ------------------------> Imperf 

a 

C C: r· 1,,1 C C \' 

a 

C + 1,,1 ... 

I \ / 
1,' 

I,.• ·, d r k d r 

Additional examples with the epenthetic vowel in place: 

(24) 

Base Imperfective Gloss 

kucfs kocfoss-a 'warm up' 

kalp kalapp-a 'mount' 

saw! sawall-a 'metamorphose' 

m1gs megess-a 'get used to' 

gacfp gacfappa 'reveal a secret' 

cfakl cfakalla 'have an erection' 

da6r da6arra 'rest (about animals) 

'abr 'abarra 'deter' 

macf-y macfayy-a 'be pregnant' 

gomssw gomossowwa 'rejuvenate (about woman)' 

cfibllw debellewwa 'rejuvenate' 

Note that the reduplicated roots are treated as if they contain more than 
two consonants: 
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Base 

zebzb 

gezrzr 

semsm 

Imperfective 

zebzebba 

gezerzerra 

semsemma 

Gloss 

'slacken the tension of a cord' 

'secure' 

'whisper' 
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There is a class of verbs that in the perfective have the structure CV 1 V 1 C-e 

and that in the imperfective have their last consonant geminated and a consonant 
-k- inserted between the two vowels. The same verbs have the consonant -k- also 
inserted in the anterior past form: 

(26) 

Base Imperfective 

dyaaw dyakaww-a 

nium r6k6mm-a 

nyaaw nyakaww-a 

ZOOlJ z6k61J1Ja 

Anterior past 

dyakaw' -cfe 

r6kom-cfe 

nyakaw-cfe 

? 

Gloss 

'gather' 

'cook' 

'rain' 

'be caught' 

Superficially, these verbs could constitute counterevidence to the claim that 
the necessary condition for the forming of the imperfective through the gemination 
of the last consonant of the verb is for the verb to have three underlying 
consonants. 

The role of the consonant [k] in this class of verbs constitutes an interesting 
issue. Wolff 1977:169 postulates /k/ to be an 'imperfective base formative'. One 
problem with this solution is that /k/ is used in only one subset of a class of verbs 
that have a long vowel. Another, equally serious, problem is that k appears also 
in the anterior past forms of exactly the same class of verbs. 

The simplest solution is to postulate that -k- in these verbs actually 
constitutes part of the root, and that consequently the form in the imperfective 
rather than the form in the perfective should be taken as more fully representing 
the underlying segments, and that subsequently a rule deleting /k/ in the perfective 
should be postulated. The chief evidence for the claim that [k] must be a part of 
the root is the fact, noted already in Wolff 1977, that the class of verbs that have 
[k] in the imperfective behaves like triconsonantal verbs in having the last 
consonant of the root geminated in the imperfective. Jungraithmayr 1983 
reconstructs this class of verbs as having histo1ically an intervocalic velar 
consonant. 

The derivation of these verbs indicates that their roots have actually the form 
CkC. In the perfective the consonant -k- is replaced by the preceding vowel 
on the skeleton ('assimilates to the preceding vowel'). This rule operates in a very 
specific environment, because the third consonant in these verbs is either m, w, 

or IJ · The following rule accounts for vowel lengthening: k ----> V] /V 1 __ C 
[ +sonorant, -coronal]. The following would represent the derivation of the 
perfective form (illustrated for the verb geem Imperf. gekemma 'measure'): 
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(27) 

e 

I~. 
C V C C 

I + 
g I( rn 

At this point one could ask why the rule of assimilation has applied rather 
than the vowel epenthesis rule, which would produce the ungrammatical form 
*gekime rather than the grammatical geeme. The only answer that I cari provide is • 
that the base is first scanned for possible assimilation. Only when assimilation 
cannot apply are the rules of epenthesis invoked. As support for the proposed 
derivation one should note that in the available data there are no clusters consisting 

of km, k!J, or k:w. 
The imperfective is formed 011 the same root. This being a triconsonantal 

root, the final consonant is geminated, producing the following initial skeleton: 

(28) 

e a 

C V C C ,~ 
+ \,.1 

I I I /// 

g k rn 

There is thus a cluster of three consonants at the skeleton. The rule of 
epenthesis inserts a copy of the first vowel to break the disallowed consonantal 
cluster, producing the imperfective form gekemma. 

At this point one could ask whether it is possible to predict when epenthesis 
would apply rather than assimilation, in other words, why not the form * geemnui 
or *gemma for the imperfective? There are two possible answers to this question. 
The first is that all imperfective templates have at least three syllables, and neither 
of the two ungrammatical forms conforms with this templatic requirement. 
In addition the first form *geemma is ungrammatical because it violates 
the syllable structure constraint *CVVC described earlier. 

If the root contains three consonants and the final consonant is geminated, 
then there are no consonantal changes in the impe1fective stem: 
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Base 

da611 

plcfww 

tawll 

karyy 
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Imperfective 

da6all-a 

pedewwa 

tawalla 

karayya 

Gloss 

'cheat' 

'pass the rainy season' 

'distrust' 

'warn' 

As an argument against the possibility of counting segments on the skeleton, 
consider verbs with second consonant geminated, such as the following, illustrated 
011 the verb dess- 'arrive at the end/aim/goar: 

(30) 

e 

C V C C 

I \J 
d s 

If the consonants in such verbs were to be counted on the skeleton 
then these verbs would have to be considered triconsonantal and accordinoly' 

' b ' 
form their imperfective through the gemination of the last consonant. But in fact 
these verbs form the imperfective through the addition of the suffix -kk-a, i.e. just 
like biconsonantal verbs: 

(31) 

e a 

I I 
C V C + C C + V 

\ { 

\/ 
d s k 
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(32) 

Base Imperfective Gloss 

taww- tawa-kk-a 'feed, take to pasture' 

'abb- 'aba-kk-a 'catch' 

bacfrf- bacfa-kk-a 'stumble, trip' 

bagg- baga-kk-a 'embank many times' 

cf. 

sim- seme-kk-a 'copulate' 

One could conceivably claim that the suffix -kk- has nothing to do with 
the number of consonants involved but rather is • determined by the number of 
syllables or moras. There is, however, a strong counterargument to such a claim. 
There is a large group of disyllabic verbs that have the structure CYC1 C2-, e.g. 

surd 'shave', 'aim 'act quickly', bm:;s 'become angry', etc., i.e., the syllabic or 
moraic structure of these verbs is exactly the same as the structure of the verbs with 
the geminated second consonant. And yet, these verbs form the imperfective 
through the gemination of the last consonant (i.e. like all other triconsonantal 
verbs) rather than through the addition of the suffix -kk-: 

(33) 

Base Imperfective Gloss 

'ams 'amassa 'mix' 

barm baramma 'enlarge' 

'els 'elessa 'boil' 

bo1Js bOJJOSSa 'become angry' 

The CV characteristics of anterior past templates are identical to those of 
imperfective templates for all groups except for the monosyllabic verbs, where 
the anterior past has the form CV CCV rather than CVVCV. In addition, the final 
cluster of consonants in the anterior past does not have to contain geminated 
consonants. The anterior past suffix is de. When it is added to triconsontal verbs, 
the last consonant of the verb precedes the consonant of the suffix, thus satisfying 
the templatic requirement: 
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(34) 

Base Anterior past Gloss 

kalp kalap-cfe 'climb' 

mfgs mfgfs-cfe 'get used to' 

surcf sor6cf-cfe 'shave' 

Arguments against the OCP 

The crucial argument against the OCP comes from the condition about 
the formation of the imperfective stem. Now that we have established at what level 
the consonants are counted, we can proceed to show how an analysis that accepts 
the OCP produces ungrammatical results. The arguments against the universality of 
the OCP are based on analyses of the following phenomena: 

T1iconsonantal verbs with the structure C1 -CJ -C2: The C1 -CJ 

sequence is treated as two segments. 
Triconsonantal verbs with the structure C1 -C2 -C2: The C1 -C2 -C2 

sequence is treated as two segments. These verbs should be contrasted 
with the verbs with two different consonants in the root, those having 
the structure C1 -C2C2. The C2C2 sequence is treated as one segment. 
These verbs have been analyzed in the preceding section. 

Each of the first two structures represents a potential instance of 
the operation of the OCP. For each of these structures I will show that the analysis 
accepting the OCP is less desirable than the one rejecting the OCP. 

Verbs with the first two consonants identical, viz. C1-C1-C2: If one assumes 
plane separation and the OCP, one would have to consider these verbs as 
containing two consonants, and consequently their imperfective form would have 
the suffix -kk-a. That, however, is not the case. All verbs with the consonantal 
structure C1-C1-C2 form the imperfective through the gemination of the last 

consonant and the addition of the vocalic suffix -a only, according to the following 
scheme (illustrated for kakl Imperf. kakall-a 'extract'): 
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(35) 

a a a 
I I 

C V C C ~ C 1,,1 C ,-. C +\l ',' 

I I I I 

\ .. ,•' 
\ i" 

k k [., ·, k 

Here are some additional examples: 

(36) 

Base Imperfective Gloss 
sus-y sosoyy-a 'wipe' 

cfacfp cfacfapp-a 'courir les dos rentre' 

gugr gogorra 'donner des tubercules' 
susm sosoma 'itch' 

noony noonoyya 'hum ' 

waawy waawayya 'to help a sick person' 
t6otl tootolla 'deduce' 

Verbs with the second and third consonant identical, having the structure 
C1-C2-C2C2: Just like the C1C1C2 verbs, the C1C2C2C2 are treated for the 
derivation of imperfective as triconsonantal rather than biconsonantal as stipulated 
by the OCP. If these verbs were biconsonantal, one would expect the imperfective 
to be formed with the suffix -kk-a. But instead, the imperfective adds just the vowel 
-a, since the last consonant of the base is already geminated. The imperfective form 
for this class of verbs has the following structure (illustrated on the verb gosss 
Imperf. gosossa 'augment by swelling'; the epenthetic vowel is included 111 

the skeleton and attached to the underlying segment on the vowel plane). 

(37) 

0 a 

/\ 
C \I C V C C + •v' 

I '· f '\I 
g s s 
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(38) (additional examples) 

Base 

lok-kk 

zol-ll 

tyal-11 

Imperfective 

lokokka 

zololl-a 

tyalalla 

Gloss 

'drivel' 

'escape through one's own cunning' 

'fail' 

The analyses of the C1-C1-C2 and C1-C2-C2 verbs constitute the evidence 
that it is the number of consonants on the consonantal plane that determines 
the form of the imperfective and, moreover, that the identical adjacent consonants 
on the plane must be counted separately. Were the above verbs considered as 
having only two consonants at the consonantal plane, they would have had 
the suffix -kk- added. Hence we have two identical, adjacent, tautomorphemic 
segments, and the structure of the language compels each of the segments to be 
attached to a different element on the skeleton. This is exactly the case that 
McCarthy 1986 considered to be an argument against the universality of the OCP. 

Note here an additional argument for the plane segregation and against 
attachino all identical consonants on the skeleton to one consonant on the melodic b 

plane. As in all imperfective forms, the vowel preceding the final CiCi-a sequence 

is epenthetic, and moreover it is a copy of the preceding vowel because it is 
followed by a sequence of consonants rather than a single consonant. Hence 
the first vowel and the second vowel on the skeleton must be attached to the same 
vowel. If the consonants on the skeleton were all attached to the same consonant 
on the melodic plane, we would get line crossing, as in the following diagram: 

(39) 

+ \/ 

Althouoh line crossino is defended in McCarthy and Prince 1986 as b b 

allowable in certain conditions, allowing line crossing as in the diagram above 
would be very much an ad hoe solution. Because the above diagram has two 
consonants on melodic plane, the suffix -kk- would also be required, producing 
ungrammatical form. 
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Prosodic factors 

The problem 

An attentive reader must have noticed that in several groups of verbs, e.g. 
Group A (218 verbs) and Group D (298 verbs), the segmental structure of the base 
in the imperfective differs from the segmental structure in the perfective. More 
specifically, biconsonantal verbs with the first vowel geminated in the perfective 
have the first vowel short in the imperfective. In addition to scattered examples 
in the text, compare the following: 

(40) 

Base Imperfective Gloss 

kiil kelewwa 'hide' 

laat latawwa 'stretch' 

meel melewwa 'renounce' 

baag baga-ww-a 'embank' 

boob bobo-ww-a 'pour in large quantities' 

naas nasa-ww-a 'breathe' 

Biconsonantal verbs with the second consonant geminated in the initial 
skeleton of the perfective have a non-geminated consonant in the imperfective: 

(41) 

Base Imperfective Gloss 

ye66 ye6ekka 'drink voraciously' 

werr werekka 'vomit (many times)' 

waIJIJ waIJakka 'be in a delicate situation' 

wagg wagakka 'crush' 

The interesting questions are the following: Why are the long vowels 
and the geminated consonants reduced in Groups A and D? Because the 'conditions 
responsible for the reduction in the vowel length in Group A and the reduction of 
the geminated consonants in Group D are instances of the same process of syllable 
reduction from heavy to light. 
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The solution 

If the reduction represents the operation of some rule, why doesn't this rule 
operate in Groups J (53 verbs) and L (47 verbs), where the long vowels and 
geminated consonants in the first syllable are not reduced? In verbs with the first 
vowel long and three underlying consonants, or with three consonants but the 
second consonant geminated, the first long vowel (and the geminatecl consonant) 
has no effect on the choice of the final consonantal cluster of the imperfective 
because as in the triconsonantal verbs described earlier, the last consonant is 
geminated in the imperfective, e.g. (all perfective forms of these verbs have 
the epenthetic -i- in accordance with the epenthesis rules described earlier): 

(42) (Group J) 

Base 

'aan-y 

kaaw-y 

saacf-y 

hook! 

(43) (Group L) 

Base 

cf6ppny-

1611k 

kattm 

we'kkl 

Imperfective 

'aanayya 

kaawayya 

saacfayya 

hookolla 

Imperfective 

aopponnya 

lollokka 

kattamma 

wekkella 

Gloss 
'go toward' 

'brand (with iron)' 

'sift lightly' 

'bray' 

Gloss 

'stew' 

'beg humbly' 

'pass in front of somebody' 

'bricoler' 

An obvious answer to the question asked above must involve one of 
the structures above the level of the segment, such as syllables, feet, or words. 
In what follows I will consider the higher level structures to find whether or not 
they can effect the syllable length reduction described above. 

Syllable and word structure constraints 

In this section I shall show that neither the syllable structure constraints 
nor word structure constraints could be responsible for the syllable reduction 
in groups A and D. I assume that -ww- in addition to -a is a marker of 
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the imperfective of Group A.7 The initial skeleton of the imperfective has 
the following form (illustrated on the verb: baag- Imperf. baga-ww-a 'embank'. 

(44) 

a ij 

I 
""--C \/ \/ C + C C +c 

\,, / 
'·I 

t, g \.'•/ 

I have shown earlier in this paper the existence of a syllable structure 
constraint that does not allow syllables of the type *CVVC. Note, however, that 
this constraint is monomorphemic only. If a morpheme boundary is involved, the_re 
are in fact Jona vowels occun-incr in a closed syllable, and moreover, there exist 
long vowels f~llowed by a con~onantal cluster. Thus the addition of the third 
person sinou]ar feminine possessive suffix -t( to the word paato. 'sun' produces 
paatt( 'her ~un' and not * patti. Compare also 'aatti 'her stomach' rather than * 'atti, 
and paattf 'in the sun(shine)' rather than *patt(. For these forms I postulate 
the derivation: paat + t(, and 'aat + ti. Consider also: deenne 'let them be for us' 
vs. deene 'let us be'. Hence the syllable structure constraint cannot be responsible 
for the vowel shortening in the imperfective of Group A. 

Group D verbs have the initial imperfective skeleton as follows (illustrated 
on dayy-lmperf. dayakka 'sift'): 

(45) 

a ij 

I 
C '··· y C C + C C + \l 

I / I .•.✓-,-··/ .,.., 
____ . .,..,-, 

d y k 

Instead of the consonant reduction, one could envisage here vowel 
epenthesis to produce the form: *dayyakka, whose CV configuration would be 
identical with the CV configuration of Group L verbs, such as nuJmmodc[a 'inflame 
spontaneously'. Hence the consonant reduction does not follo~ a_s a nece~sary 
outcome from syllable structure conditions. We are therefore left with two higher 
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level units potentially responsible for the vowel and geminate reductions in Groups 
A and D respectively. The ungrammaticality of words of the type *dayyakka, and 
grammaticality of words of exactly the same type as represented by mommodaa 
(and 46 other verbs of this type, i.e. trisyllabic verbs with the first and second 
syllable heavy, and with the second consonant geminated), argues against 
constraints on the structure of the word being responsible for vowel shortening 
in Group A and gerninate reduction in Group D. 

Syllable, foot and word 

The differences in behavior of Groups A and D verbs when compared with 
Group J and L verbs are due to a set of conditions involving the structure of 
the word, the structure of the foot, and the structure of the syllable, combined. 

The above formulation begs the question about the notion of foot, in view of 
the fact that there is no information on stress in Migama, if any, nor are there 
samples of metrically organized texts, allowing one to determine the structures of 
feet in this language. Hence, there is no independent evidence that the phonological 
unit 'foot' even exists in Migama. I am nevertheless going to postulate the existence 
of foot as a phonological unit, and this decision will be justified by its ability to 
explain the existing data. The ultimate confirmation or falsification of the existence 
and the nature of foot may come from different analyses or, even better, from 
the study of metrically organized speech fragments when those become available. 

I assume that a word may consist of one or more feet. Let 's assume that 
a foot may not have more than one heavy syllable. The following rule governs 
the organization of the imperfective form: If the base of the verb has the potential 
of producing four or more moras, the imperfective form of the verb will consist of 
two feet. If the base consists of less than four moras, the imperfective form will 
consist of one foot. The moras of the base are counted in the following way: 
The first consonant with the thematic short vowel is counted as one mora. The long 
vowel adds one more mora. Each subsequent consonant of the skeleton counts as 
one mora because, given the syllable structure conditions of Migama, it will either 
serve as an onset of a syllable or as a coda of a syllable. Here are a few examples 
of derivation of imperfective forms for five groups of verbs that are going to be 
affected by the rule. We start with bases having four moras: 

Group J. Verb saad'-y 'winnow'. The first mora is sa. The second is a. 

The third mora will be built on the basis of d' and the fourth on the basis of y. 
Hence the resulting word must contain two feet. The following is the hierarchical 
structure of the imperfective form saaaayya (not having a possibility of three­
dimensional graphics I am showing consonants and vowels on. the same plane, 
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hence the association lines between the epenthetic vowel and the second consonant 
cross): 

(46) 

·---
F 

I 

;_; 
f__.,1··,., __ _ 

.... -·· ····-.. . ' 

C ,,r (! -r,.r 

I I ,,./ -----t-------~ 
a .-~----------· d' . 

The verbs from the Groups K, L, and M, which all have at least four 
potential moras in the base, form their imperfective forms with two feet. Here are 

examples of the counting procedure for one verb from each grnup: doppny lrnperf. 

dopponnya 'stew': d'6 first mora, p, second mora, p, third mora, ny, fourth rnora; 
dyalky Irnperf. dyalkc1yya 'woo': dya first mora, l second mora, k third morn, and 
y fourth morn; gonylgw Imperf. gonyolgowwa 'become an idiot': gc) first morn, 
ny second morn, l third rnora, g fourth mora, w fifth mora. No verbs from these 
groups undergo heavy syllable reduction in the imperfective. 

Here are examples of the morn-counting procedures for some of 
the remaining groups of verbs: kam lmperf. kiunakka 'hunt mice': ka first mora, 
m second mora; wctt-y lmperf. watc1yy6 'warm up': wa first mora, t second mora, 
y third morn; gart Imperf. gdratta 'become sweet' gc'i first rnora, r second mora, 

t third mora; kud} Imperf. k6dossa 'heat up' ku first morn, d' second mora, s third 
morn. All these verbs have the imperfective formed with 01ie foot only. There are 
no changes to the base of these verbs. 

Let us now consider those verbs that undergo changes in the segmental 
structure of the imperfective, viz. verbs with long vowels and geminatecl 

consonants. Group A verbs are illustrated with the derivation of mcwue Irnperi·. 

maudwwa 'climb'. The first morn is ma, the second morn is a, the third mora is IJ. 
Therefore the imperfective form is formed with one foot only. We have seen that 
the obligatory element of the imperfective form is a heavy syllable followed by 
a light syllable. In derivation of the imperfective form of this verb, we will end up 
with two heavy syllables iii one foot, violating the foot structure condition 
described earlier. The following would be the form obtained after addition of 
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the suffix ww-a to the base (association line crossing is an artifacl of rwo­
climensional graphics only): 

(47) 

* I 
____________ .F <::::::::_-------------

In order to prevent the violations of the foot structure, one of the two heavy 
syllables must be reduced, either nwa or naw. The latter contains H' as part of 
the grammatical morpheme at this level of derivation. In Migama the reduction 
at the level of derivation cannot affect the derivational morpheme of that level, 
hence only the first heavy syllable is available for reduction (cf. Blevins /in press/ 
for similar vievv with respect to other languages). 

The derivation of the imperfective from the base having gerninatecl 

consonants is very similar. lllustrated on the verb bc't66 Imperf. bc't66c'tkk/t 'not to 
get involved, stay on the side': The first mora is ba, the second rnora is the first 

element of the geminate 6, the third mora is the second element of the geminate 6. 
Trimoraic verb will have only one foot in the imperfective. The verb is 
biconsonantal, hence it takes the suffix -kk- in the imperfective. We encl up with 
two heavy syllables in one foot. The suffix -kk- cannot be reduced, because it is 
a grammatical morpheme. Hence the first heavy syllable is the only one that can be 
reduced. The diagram for the word structure of this verb is essentially the same 

as the preceding diagram for the verb maoawwft 'climb' except for the structure of 
the first syllable and the types of segments involved. 

On the nature of prenasalized stops 

Kenstowicz and Pyle 1973 noted that geminates may not be separated, and 
this observation has been subsequently confirmed by other studies (cf. Hayes 
1986). The data in Migama fully support this observation, because when the copy 
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of the preceding vowel of the stem is inserted to break a disallowed consonant 
cluster, it is never inserted between the two components of the geminate. The other 
property of geminates proposed by Kenstowicz and Pyle 1973 and most recently 
supported in Steriade and Schein 1986, and Hayes 1986 (but see for contrary 
evidence Rubach 1986), viz. that there could be no rule affecting only one of the 
geminates, is contradicted by the reduction rules of Migama, where heavy syllables 
composed of long vowels or geminate consonants are reduced through the deletion 
of one of the elements of the geminate segment. The interesting property of 
Migama is that prenasalized stops share the two properties of geminated 
consonants and vowels, viz., they cannot be separated by insertion rules and one 
of their components can be deleted in the process of syllable reduction. 

The existence of the class of prenasalized stops can be shown using 
the criteria that determine the formation of the imperfective stem. There are stems 
that apart from their initial consonant also have a sequence of a nasal followed by 
a stop in their surface structure. Al.though these verbs may appear to have three 
consonants in their surface structure, they are treated as if they had only two 
consonants in their consonantal plane. They take the suffix -kk- in the imperfective 
instead of the gemination of the last consonant, as is the case with verbs having 
three consonants in their consonantal plane: 

(48) 

Base Imperfective Gloss 

nambe nabakka 'rest' 

naIJge nagakka 'spoil' (intr.) 

niIJge negekka 'spoil' (tr.) 

The prenasalized stops are therefore consonants that have one segment 
on the consonantal plane attached to two segments on the skeleton. Each 
of the components of the prenasalized stop is attached to a different segment 
on the skeleton, as already proposed in Sagey 1986, viz.: 

(49) 

rnt, 
/ \., 

C C 
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Segments that have this representation and only this representation are 
prenasalized stops. The initial imperfective skeleton for verbs with the prenasalized 
stops has the following form (illustrated on the verb namb Imperf. nctbc'tkkii 'rest'): 

(50) 

a 

r \i C C+C C+\l 
................ l 

n rnt, 

The prenasalized stop is treated as a sequence of consonants on the skeleton. 
But underlyingly it is a biconsonantal verb that allows only one foot in the 
imperfective. Hence the first heavy syllable nam must be reduced and the syllabic 
coda [m] is deleted. Then a copy of the first vowel is inserted between b and k 
to break a disallowed consonant sequence. The prenasalized stops behave thus 
exactly like geminate consonants in two ways: Although in the surface structure 
they are realized as two segments, in the underlying structure they are considered 
as only one segment. Neither prenasalized stops nor geminates can be separated 
by another segment. In the process of syllabification, both geminate consonants 
and prenasalized stops have one of their components deleted. Interestingly, 
it appears that rules of deletion in Migama are exceedingly rare otherwise, and 
no other segments within the verbal system may undergo reduction. This argues 
for a hypothesis that heavy or long segments are in fact less resistant to change 
than simple segments. A functional explanation for that fact may be sought in 
the fact that the deletion of a portion of the geminate still leaves the other portion, 
allowing for identification of the underlying segment. Since geminate consonants, 
long vowels, and prenasalized stops share a common property, they are called here 
'heavy segments', in analogy with heavy syllables. They all could be represented 
by the obligatory multiattachment of one element on the segmental plane to two 
elements on the skeleton. 

Note now that not all sequences of a nasal and a stop in the surface structure 
derive from the underlying prenasalized stops. Sequences of a non-homoorganic 

nasals followed by a stop such as md', and of homoorganic nasal followed by 

a voiceless stop such as 1Jk, are not derived from one underlying segment. 
The evidence for this is provided by the fact that disyllabic verbs with the above 
sequences of consonants are considered to have three consonants in the underlying 
structure, because their imperfective is formed through the gemination of the last 
consonant: 
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Base 

'alJk 

'amcfy 
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Imperfective 

'atJakka 

'amacfcfya 

Gloss 

'want' 

'achieve (badly)' 

In addition, as the examples above indicate, the sequences met and 17k can be 

separated by another segment. 
The notion of heavy segment as described in the present paper refers to 

the phonological rather than the phonetic properties of segments. Segments that are 
phonetically complex according to Ewen 1982 and Anderson and Ewen 1987 may 
or may not be phonologically complex. Thus in Migama there is a series of 

palatalized alveolar stops [ty], [cfy], and [ny]. According to Anderson and Ewen 
1987, these are segments with internal sequential structure by virtue .of their 
phonetic properties. 1n Migama they behave like single segments at both 
the consonantal plane and at the skeleton. The evidence that they behave like 
a single segment at the consonantal plane is provided by the fact- that disyllabic 
verbs with the sequence Cy are treated as two-consonantal and have the suffix -kk 
in the imperfective: 

(52) 

Base Imperfective Gloss 

any anya-kk-a 'take a bath' 

lony lonyo-kk-a 'tear meat with teeth' 

katy katya-kk-a 'make an opening' 

kecfy kedye-kk-a 'take clown, unhook' 

The evidence that palatalized consonants are considered simple at 
the skeleton comes from syllabification processes. The palatal component of 
the consonant is never separated from the stop component. Compare the examples 
above, where the palatal is never separated, with the following examples of words 
with consonant clusters whose components are separated in the process of 
syllabification: 
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Base 

surcf-e 

kalpe 
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Imperfective 

sorocfcf-a 

kalappa 

Gloss 

'shave' 

'climb' 

The following are the main results of the paper. With respect to what 
elements should be counted I have shown that for some processes one ought to 
count. segments and for others one ought to count prosodic elements, more 
specifically morns. 

The organization of phonological system in Migama provides support for 
the plane segregation as proposed in McCarthy 1979 and subsequent work. 

I have also shown that syllable weight within the stem also plays a role 
in the determination of the form of the suffix. This seems to be a frequent 
phenomenon in Chadic (cf. Frajzyngier 1976). 

Morpheme boundary in Migama is an important element in phonolooical 
structure in that it allows types of consonant clusters that are disallowed within 
morphemes. 

The data in Migama indicate an interesting hierarchy with respect to 
structure preservation. At each level morphological markers of that level are 
pre~erved in their entirety. But products of derivation at a previous stage may be 
obliterated at a subsequent stage. More specifically, the gernination as the marker 
of plurality may be reduced and hence lost at some stages of derivation. 
On the other hand elements that contribute to the lexical information, viz. elements 
of the underlying structure, are not reduced. 

I have shown that the acceptance of the OCP in the analysis of Migama 
verbs has no phonological or morphological consequences and does not yield 
results enabling prediction of various verbal forms. Its rejection has important 
phonological and morphological consequences. I have provided thus an arournent 
against the universality of the OCP. c, 

I have also shown that it may be necessary to recognize the existence of 
a class of phonologically heavy segments. One of their properties, their resistance 
to separation, has already been noted in Kenstowicz and Pyle 1973 and subsequent 
works. Heavy se~ments in Migama have in addition the property of having a rule 
apply to one port10n of the segment but not to another. One of the most interestino 
results of the study is the demonstration that prenasalized stops, but not othe7-
segments with sequential organization, behave like gerninated segments. 
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Notes 

* Work on this paper was supported by a grant from the National Endowment for 
the Humanities, No. RT-21151-90. An earlier version of this paper was presented at 
the J 8th North American Conference on Afroasiatic Linguistics, Atlanta, Ga. l am most 
grateful to Nick Clements, John Goldsmith, John ~cC~rthy, and Mi_chael ~enstowi~z 
for useful remarks regarding argumentation and orgamzat1on of an earlier vers1?n of th~s 
paper. Some of their suggestions have been accepted others not. None ot then: 1s 
responsible for any analyses or interpretations in the present paper. I alone am responsible 
for all errors, mistakes, and interpretations. 

(I) The name of the language is most often spelled in published literat_ure w!th a short 
vowel, viz. Migama. I am adopting the spelling with the long vowel m det_erence _to 
the spelling in Semur et al. 1983 and Abbakar et al. 1975, bo~h works ~ntten with 
participation of a large number of Migama speakers. The language 1s spo~en m Prefecture 
Guera in Chad. The 1963 census gave the number of speakers of M1gama as 12,000 
(Jungraithmayr 1975). East Chadic is one of the three branches of the Chadic group 
of Afroasiatic languages. The transcription convention used in Semur et al. is also used 
in the present paper to avoid any further confusion. Jn this transcription ' stands for glottal 

stop, ty, d'y, dy, ny, for palatal stops. This is a rather unfortunate convention, as there are 
clusters of stops with palatal glide y, which Semur et al. also represent as ty, dy, etc. 
Whenever it is important, I will represent such clusters by t-y, cl-y, etc. Long vowels 
and geminated consonants are represented by digraphs, e.g. aa, tt, etc. In tl_1ose cases when 
the French gloss for a Migama verb is ambiguous, I will give the gloss m French rather 

than in translation. 

(2) There is one group that differs significantly from the rest. First, these verbs have 
the structure CWro in the perfective. Note that they have the final vowel -a rather than -e 
in the perfective. The consonant -r-, which occurs in the perfective, does not occur 
in the imperfective form of these verbs. Some of these verbs are deero 'become', weero 
'give birth', neero 'die', reero 'sing', leelo 'make, hope'. Wolff 1977 postulates_ that _v~rbs 
in this class have actually a monoconsonantal root. Jungraithmayr 1983 and earlier wntmgs 
postulates that these verbs have a polyconsonantal root. These verbs are also unique 
in having in the impe1fective non-geminated /w/ preceding the suffix -a: 

Perfective Imperfective Gloss 

deero deewa 'become' 

teero teewa 'eat' 

weero weewa 'give birth' 

The formation of the imperfective form of these verbs resembles the formation of 
imperfective for verbs with first geminated vowels. But this has no bearing on the question 
of the number of consonants in the root. 
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The verbs from this group behave differently from all other verbs in other fragments 
of the verbal paradigm. Thus in cases when other verbs have the form CVC-u the verbs 
from the -a group have the form CVV: 

dee 'become' cf. sim-u 'copulate' 

tee 'eat' cf. gell-u 'laugh' 

wee 'give birth cf. migis-u 'get used to' 

Whatever may be the explanation for the unusual behavior of the -a verbs, it does not 
affect the central issues of this paper. 

(3) As illustration of just such a case, consider verbs 'last' and 'hit'. The consonantal 
structures of their perfective forms are quite similar, respectively dumme and tam 'me. Yet 
their impe1fective forms are quite different, viz. domokka and tamannci. For the verb 'last' 
I postulate that its consonants are dm, but for the verb 'hit' I postulate its consonants to be 
tinn with an assimilation rule where m replaces n when the two consonants are abutting. 

(4) It appears that in a very few cases the i/u alternation among epenthetic vowels has 
been exploited for morphological purposes, as illustrated in the following example where it 
is the second, epenthetic, vowel of the stem that carries the function of 
transitive/intransitive distinction: teeriwe 'keep one's balance' teeruwe 'balance an object'. 

(5) The template for monosyllabic verbs (cf. footnote 2) will be excluded from 
discussion here, as its description must be done in conjunction with the description of this 
class of verbs. 

(6) The vowel lowering manifested in the imperfective form of this and other verbs is 
described in Frajzyngier 1981. The vowel lowering rule as formulated in Frajzyngier 1981 
is as follows: The final low vowel a causes lowering of all preceding high vowels by one· 
step within the vocalic system of Migama. That means that /i/ and /u/ become /e/ and Joi 
respectively. The rule is non-iterative. The formation of the verbal form ending in -a 

and the formation of the anterior past tense ending in -c{e, none of them available to me 
at the time Frajzyngier 1981 was being prepared, indicate that the above rule must be 
modified. In particular it appears that the vowel -a alone does not cause the lowering, 
but that it must be preceded by a consonant belonging to the suffix. Second, the vowel -e 
in exactly the same conditions (i.e. when preceded by a consonant forming part of 
the suffix) can also lower the preceding vowel, as indicated by the formation of the ante1ior 
past. 

(7) The additional evidence that -ww- is a grammatical marker (rather than a part of 
the underlying structure of the verb) whose choice is determined by the phonological 
properties of the verb is provided by verbs that have a single vowel and a sequence of 
geminated liquids. These verbs behave as if they had a long, rather than a short, vowel. 
These verbs take in the imperfective the suffix -ww-a, rather than -kk-. Compare 
the following forms: gell Imperf. geleww-a 'laugh', k6ll Imperf. k6l6ww-a 'call'. Since only 
liquids trigger this phenomenon, it is clear that a feature common to liquids and vowels 
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occurring in a sequence co1Tesponds to the long vowel. Migama, thus, is one of 
the languages in which liquids are [+cons] and [+voc]. 

An alternative analysis of Group A verbs would be to postulate w as a part of 
the underlying representation, thus the root for the verb 'embank' would be *bwg. As there 
are no consonant clusters with an initial w, we can hypothesize that w assin1ilated 
to the preceding vowel or was replaced by the preceding vowel, in a way similar 
to the process that affected k in the same position. While this process would explain 
the structure of the pe1fective template, it would not explain the impe1fective template, 
where w occurs after the second consonant. A metathesis rule would have to be invoked 
in order to explain the imperfective form. In addition postulating was part of the underlying 
structure for these verbs will not account for the occurrence of w in the imperfective 
of the verbs having CVll sequence described earlier. 
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THE EARLY STAGES OF CREOLIZATION: 
HAUSA FROM JOS (NIGERIA)1 

Introduction 

Contact phenomena are hardly put to generalization in demonstrating 
the nature of historical-linguistic process of language transformation. The early 
stages of language creation recognized as 'pidginization' and 'creolization' (in the 
latter case, the type of structure rather than the social designation is meant) trigger 
off various research interests and activities which try to develop the mechanisms 
oflanguage change. Thomason and Kaufman's model of contact-induced language 
change (1988) made the ground for development of human language universals in 
the process of creolization. In more recent years, numerous studies on particular 
pidgins and creoles from around the world attempted to create a universal theory of 
creolization (e.g. DeGraff 1999). However, many questions relevant to 
understanding the nature of pidgins and creoles are still under discussion. Two 
points of theoretical debates are important in this respect: the question whether 
universal or substrate-induced language changes are responsible for particular 
features of creoles (Holm 2000) and, the problem of genetic affiliation of the creole 
languages (Thomason 2002; Mufwene 2003; Thomason 2003). 

Most creoles discussed in the literature have developed from European 
languages (English, French, Portuguese, and Spanish). Their origin is commonly 
linked to slave trade or other population displacements, African component is 
therefore very common in the restructured systems. Certain varieties, such as 
Pidgin English spoken in Nigeria, Krio spoken in Sierra Leone, Portuguese Creole 
spoken in Guinea-Bissau, have also developed and gained considerable importance 

1 The preliminary version of this paper was presented during the 4th World Congress 
of African Linguistics at Rutgers University in June 2003. I thank Prof. Ben Elugbe for his 
valuable comments and remarks to the previous statements. 
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