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RULE INVERSION IN CRADIC: AN EXPLANATION 
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University of Colorado 

An altenlative to the rule inversion solution in Kanakuru 
is presented along with some evidence from Pero. It is 
shown that the proposed analysis not only makes the rule 
inversion unnecessary but that it explains other facts 
in Kanakuru phonology as well, in particular it makes 
predictions about the verb final vowels in that lan­
guage. 

1. Introductionl 

Leben [1974] presented an alternative analysis for most of the in­

stances for which Schuh [1972] has postulated a rule inversion. The 

most important case for which Leben did not present an alternative solu­

tion is the formation of verb and noun plurals in Kanakuru. Schuh 

[1974] defends the necessity of the rule inversion in Chadic by point­

ing that his proposal for the analysis of plurals in Kanakuru was not 

countered. 

In what follows I will present an alternative analysis of plurals 

which will render the rule inversion unnecessary and will explain some 

facts which could not be explained by rule inversion. 

Newman [1970] postulates the following diachronic rules for Kana­

kuru: 

(1) *T + r 

*p + w 

*K + h 

in which *T stands for *t, *d, or *t 
in which *p stands for *p, *b, or *6 

lThis is the first opportunity which I have had to express my 
thanks to Paul Newman for his encouragement in the study of Pero and 
numerous discussions on the problems of Chadic linguistics. The work 
on Pero was conducted during A.Y. 1974/1975 with the help of the Ahmadu 
Bello University. The research grant from the Ahmadu Bello University 
is gratefully acknowledged. The present paper is a by-product of a 
larger project partially supported by the Council on Research and 
Creative Work, University of Colorado. I would like to thank David 
Rood who kindly read the paper and made helpful remarks on the style 
of the paper. 
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Thus in the following singular verbs the medial consonants are sup­

posed to represent the result of these diachronic rules: (Schuh 

[1972:387) 

(2) Singular Gloss Plural 

do we 'tie' dope 

boi + buwi 'shoot' bupe 

pui + puwi 'get out' pupe 

muri 'die' t,2 mu I 

pori 'go out' pOde 

In order to account for the plural forms of these verbs Schuh postu­

lates the inverse rules, by which: 

(3) r + t, r + d, and w + p 

This account of the plural forms has two serious disadvantages, 

both noted by Schuh. One is that the r of the singular results in a 

t one time and in a a another time. In order to account for this 

fact Schuh proposes an explanation by which It I in mute is a histori­

cal retention and the d in pOde is a recent replacement occasioned 

by what has been traditionally called analogical leveling. 

The second difficulty, for which Schuh does not see an explanation, 

is why the stops in the plural form did not change to sonorants. 

2. Analysis of the Plural Forms of Verbs 

As an alternative solution I propose to treat the rules in Newman 

(1970) as synchronic rather than diachronic. Thus in the underlying 

forms of the verbs in the singular we would have stops rather than 

sonorants. The underlying forms would be: 

2This is a mistake. It should be mute. Cf. Newman [1974:72]. 
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(4) 'tie' /dope/ + [cfowe] 

'shoot' /bupe/ + *[buwi] + [boi] 

'die' /muti/ + [muri] 

'go out' /pocfi / + [pori] 

The immediate advantage of this solution is that we do not have to 

postulate rather arbitrary rules by which r + cf one time and r + t 

another. One synchronic rule could account for the phonetic representa­

tion of the verbs in the singular: 

(5) Obstruent Weakening 

C + [Hon] /V_V 
[-cont] 

In order to account for the plural forms of the verb I propose the 

following rule instead of the "hardening" postulated by Newman [1974:4] 

and Schuh [1972:388]. 

(6) Reduplication 

eve V + 1 2 334 
1 2 3 4 [Plural] 

The order of those rules should be explicitly stated as: 3 

Reduplication (6) 

Obstruent weakening (5) 

Rule (6) states that the second consonant of the verb is redupli­

cated to mark the plural. The underlying form of the plural stems de­

rived from the verbs in (2) by rule (6) would be: 

(7) Plural 

/cfoppe/ 'tie' 

/buppe/ 'shoot' 

/puppe/ 'get out' 

/mutte/ 'die' 

/poacfe / 'go out' 

3 I am grateful to Russell Schuh for pointing this out to me. 
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There is no longer an environment for the application of the rule 

of stop weakening. thus answering Schuh's question of "why the stops in 

the plural were not always changed into sonorants". One must of course 

also postulate the following rules: 

(8) Ittl -+ [t:] Iddl -+ [ef:] Ippl -+ 
4 [p:] 

While the form of the plural is evidence for the claim that stop -+ 

sonorant is a synchronic rule, the following is presented as evidt:,lce 

that the plural form of the verb is indeed a result of the reduplication 

of the second consonant of the verb. the first part of the evidence is 

from Kanakuru. 

Notice that there is a change of final 

comes plural, e.g.: 

(9) 
, \ 

murl 

\ , 
pori 

mute 'die' 

POde 'go out' 

to e when the verb be-

Newman [1974:72] considers this vowel change to be a property of the 

plural verbs. 

I would like to postulate the following rule in order to account 

for this change: 

(10) -+ e I ~ c-

1. e.. the vowel becomes e when the preceding syllable of the verb 

4 There is an indirect indication that phonetically long consonants 
might exist in Kanakuru. There is no indication in Newman [1974] how 
the two abutting consonants are realized phonetically. and one cannot 
say what if any might be the difference in the pronunciation between 
't' and 'tt' or 'k' and 'kk' in the words below. 

e.g. atto 'her hand' 'to dip out' 

a 6akke 'he ignored you' akare 'to bite' 

anni 'his hand' ant 'to lie down' 

It is of course quite possible that Ittl -+ [t] and Ikkl -+ [k] in inter­
vocalic position, and that what appears phonetically as [k] derives from 
the underlying Ikkl and what appears phonetically as [h) derives from 
the underlying Ik/. etc. 



is heavy (long). 

in Chadic.) 
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(Cf. Newman [1972] for the importance of this variable 

An examination of all the verbs in Newman [1974] has shown that all 

the verbs in Kanakuru which meet the above condition do have the -e 

ending, e.g., 

Verbs with the first syllable of the form CVV; 

(ll) beels 'choose' 

b60re 'make a hole' 

baare 'grow up' 

duule 'bang against' 

, , 
'be bothered by thirst' goome 

jaale 'spoil, deteriorate' 

, , 
'beat thing' waare 

Verbs which have the first syllable closed, or in other words, verbs 

which have the structure CVCCV, e.g., 

(12) kwahle 'fight' 

, , 
'pay' ange 

61nde 'squeeze' 

kumbe 'beseech, request of' 

lambe 'court or seek a woman' 

The above are only some of the examples of the verbs with the first 

syllable long. In view of this evidence, the change from to e in 

the plural form is caused by the change in the syllabic structure of 

the verb from CVCV +CVCCV, i.e., the first syllable of the verb became 

heavy. 

The trisyllabic verbs in Kanakuru have only the -e ending. Notice 

that those verbs have a stop rather than an expected continuant in inter­

vocalic positions. It is postulated that the trisyllabic verbs in 

fact have the first syllable heavy, i.e. (C)VCCVCV. The following are 
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some of the examples of trisyllabic verbs from Newman [1974]: 

(13) bombe IE? 'scrape' 

woober~ 'say good-bye to' 

yumbur~ , submerge under water' 

hSngele 'stir' 

shumburE~ 'quiet' 
, , 

'punish, scold' paapere 

mangele or m~ngule 'metamorphose' 

kwamber~ 'embrace' 

I~mbere 'become dull (knife) , 

g~ndele 'roll heavy t. off t. 
, 

gungule 'bend out of shape' 

akar~ 'bite' 

, , 
'shed, out' apere pour 

dwate Ie 'break up' 

takal~ 'deceive' 

Notice that the penultimate vowel is predictable from the first vowel 

of the verb. If the first vowel is high the penultimate (or the se­

cond vowel) is high as well and agrees in fronting with the first vowel. 

There are two exceptions to this rule, viz. 

(14) w~sh i Ie 'scatter' 

'buy' 

If the first vowel of the trisyllabic verb is other than 'i' or 'u' then 

the penultimate vowel of the verb is e. This may be an indication that 

-Ie and/or -re may in fact be suffixes. 

There is another class which almost exclusively ends in -e in New­

man's corpus. The verbs in this class have a stop consonant at the on-
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set of the second syllable. Newman [1970] lists six such verbs, but 

in the 1974 corpus there are more than fifty to be found with these 

characteristics. Those from the 1970 paper are: 

(15) 'eat meat' 

'sow' 

'hide' 

0"1 t~ 'pick out' 

'knot' 

'untie' 

Of the almost fifty verbs with a stop at the onset of the second syl­

lable, only four have the vowel -i at the end of the word; the rest 

have the vowel -e. 

The following list of exceptions is exhaustive: 

(16) 
. , \ 'leak' JOP I 

lop ( 'cave in' 

dak( 'drip' 

ab( 'open' 

In addition, there are five verbs which have an alternation 5/w at 

the beginning of the second syllable. This alternation seems to be a 

product of the rule w-+ 5. For some Kanakuru speakers, wand S are 

in free variation (cf. Newman [1974:4-5]). The following is an almost 

exhaustive list based on Newman [1974]: 

(17) yeo) 'ascend, climb' 

j (51 'screen off, dam off' 

daS ( 'ferment' 

d~6) 'mix into paste' 

I aD ( 'want, look' 

lao1 'agree, answer' 
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I would claim that the verbs which have a stop in intervocalic 

position in Kanakuru are actually plural verbs, formed by the re­

duplication (doubling) of the second consonant of the stern, just like 

the small group of verbs mentioned by Newman [1970, 1974:72] and by 

Schuh [1972]. According to the present analysis those verbs have the 

underlying form CVCCV. The reason why they were not analyzed by New­

man as plural verbs was the fact that he apparently did not corne across 

the counterparts with a sonorant at the onset of the second syllable, 

either because the singular forms of the verbs do not exist any more 

or because they were not a part of the corpus of data collected. In New­

man [1974] there is at least one pair not recognized by Newman as re­

presenting the singular-plural contrast, viz. 

(18) 
, , 
arl 'eat' 'eat meat' 

From the formal point of view the verbs which have a stop at the onset 

of the second syllable do not differ from the recognized plural verbs 

mentioned at the beginning of this paper. Verbs ending in -e include 

in addition several verbs with sh [5] in intervocalic position. Con­

cerning this consonant Newman [1974:2] writes: "Though phonetically a 

fricative, sh structurally fills the C slot in the voiceless stop 

series". Because of this characteristic it is assumed that those verbs 

do not differ structurally from other plural verbs. 

(19) 'cut (fish)' 

'drive away' 

'pound' 

It is assumed that the following verbs where the medial consonant 

is a liquid or nasal and the final vowel is e, are also plural verbs. 

It is thus possible that in Kanakuru there is no difference between the 

phonetic realizations of single and reduplicated sonorants. 

(20) 'pour (into a small calabash)' 

, , 
arne 'pull' 
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'say' 

mome 'forget' 

Liquids and nasals occur in the -i ending verbs as well, e.g., 

(21) 'see' 

The other evidence for a rule like (6) is from Pero, a language 

closely related to Kanakuru. The abundance of data allows for a tho­

rough analysis of plural formation. Reduplication of the consonant in 

the second syllable is a device used in several classes of verbs to form 

the plural. The examples which follow are from the class in which re­

duplication is the only device used. Note that the examples are sub­

ject to the following rule in Pero: 

(22) C -+ 

[
-glottaj 
-cont 
-voice 

l+cont J 
+voice 

This rule is further constrained depending on the quality and length of 

the surrounding vowels. 

(23) Gloss Singular Plural 

'eat' /adQ/ -+ [aau] /aadO/ -+ [aaao]S 

'shoot, sting' /beco/ -+ [pejo] /becco/ -+ [pecco] 

'throwaway' /tedo/ -+ [tecfO] /teaao/ -+ [tead'O] 

'touch' /nafu/ -+ [navu] /natfo/ -+ [naffo] 

'discuss' /deefO/ -+ [deevo] /deeffo/ -+ [deffo] 

'open' /afu/ -+ [avu] /affo/ -+ [affo] 

'cut' /beto/ -+ [pero] /betto/ -+ [petto] 

'stand' /ceto/ -+ [cero] /cetto/ -+ [cetto] 

'pour in' /baato/ -+ [ paaro] /baatte/ -+ [patte] 

'hang' /Iooke/ -+ [ looke ] /Iookko/ -+ [ I okke] 

SThere is a change of gloss between the singular and the plural forms 
The plural form means 'to eat something hard'. Cf. this verb in Kanakuru 
in (18). 
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The last two examples provide evidence that what really happens 

here is reduplication rather than "hardening". In Pero there is a con­

straint on the syllable structure similar to the constraint in Rausa: 

in closed syllables long vowels cannot occur. After reduplication of 

the second consonant in paato and looko the syllabic division pro­

duces an impossible structure *CVVCCV. Therefore the vowels in the first 

syllable are reduced. Conditions of the fieldwork on Pero did not allow 

for an instrumental description of the sound system; therefore, I can 

only offer an impressionistic description of the geminate stops in Pero. 

It seems that in the articulation of a geminate stop there is longer 

time between the stop of the air and its release than for simple stops. 

In terms of syllabic structure, in deliberately slow speech the stop 

is produced at the end of the first syllable and the release is at the 

beginning of the following syllable. If it is of any help, the time 

between the stop and the release in normal speech seems slightly shorter 

than in the normal articulation of geminate stops in Polish or Italian. 

3. Plural of Nouns 

It seems that one can postualte that the plurals of nouns in 

Schuh [1972:187] are formed by reduplication of the second consonant 

just as are the plurals of verbs. This is a common device in the 

Chadic languages, e.g. for Fyer, Jungraithmayr [1970:36] provides the 

following examples: 

(24) Singular Plural 

radon 'bull' ra-dd-don 

bat1n 'bush' ba-t l-tf n 

, , 
'rooster' 

, 
gwene gwe-n i -ne 

Reduplication is used as one of the devices for the formation of plural 

in the other Ron languages, e.g. Bokkos, Daffo and Butura (Jungraith­

mayr [1970]). In Hausa, reduplication of the second syllable is a part 

of the stem preparation for the formation of plural with the class of 

nouns which have the first syllable short (light) (Newman [1972:314]). 
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4. Conclusions and Implications 

To recapitulate the results of the above analysis: 1. It has been 

postulated that the form of plural verbs and nouns in Kanakuru provides 

evidence that the underlying consonants in the verbs involved are stops 

rather than sonorants. 2. The evidence for the postulated rule of 

plural formation is provided by the formation of the plural in the 

closely related language Pero, and indirectly by the analysis of vowel 

endings in Kanakuru verbs. 

The concept that the stop -+ sonorant change is synchronic rather 

than diachronic will have several implications for the analysis of 

Kanakuru, mainly in the reformulation of some of the rules in Newman 

[1974]. In the discussion below, P-l.l, etc. refer to the rules as 

given in Chapter 1 of Newman [1974). 

Epenthetic shwa insertion: 

b. dr -+ oar 

Instead of the rules in (25) I propose the following ordered rules: 6 

(26) 1. + C3 

{
[ - nasa I] I 
[-a p I ace] J 

[a place] 

Some examples of derivation from Newman [1974:3) reanalyzed: 

(27) lal Iwupp/+ Itol -+ I a wuppato -+ [a wuparo] (d. footnote 4) 'he 
sold it to her' 

lal Idadd/+ Itol -+ I a daddatol -+ [a dadaro] 'he sewed it for her' 

Ishii Ikukk/+ Imail -+ Ishi kUkkamai/-+ [shi kukamai] 'he is learning' 

lal Idaddl +/nol -+ [a dactno] (Rule (26)2.) 'he sewed it for me' 

Ishii Iwu661 +/mail -+ [shi wuSmai] (Rule (26)2.) 'he is knotting it' 
(Newman [1974:6) 

61 am grateful to John Jensen and Russell Schuh for helpful advice 
in formulating some of the rules. Any mistakes are of course my own. 
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The shwa insertion rule does not operate when only two consonants 

are involved: 

(28) /shit/ + /te/ ~ [shitte] 'steal it' 

/a/ /ak/ + /ko/ ~ [a akko] 'he honed it for you' 

One can understand the phonetic form of Newman's example (p. 3) 

[a gup-taru) 'he forged (it)' if one derives it from the following 

underlying structures: 

/gupl/ 'to forge' + /tta/ 7 (pre-pronoun form) (Newman [1974:73) and 

/-tu/ (non-pronoun form) (Newman [1974:75]) of the ventive marker. 

Since the verb does not have the vowel ending before a suffix the 

form of the morphemes in this construction is /gup/ + /tta/ + /tu/. 

After the stop weakening rule we obtain *gupttaru 

After the rule 2 we obtain guptaru. 

If one accepts that the stop~ sonorant change is a synchronic rule 

there is no need to postulate existence of "archiphonemes" R,H, and W, 

and the rules in which those archiphonemes were involved would have to 

be changed. The intention in presenting the following alternatives 

to Newman's rules P -1.2 through P -1.6 is to show that such changes 

are possible. The examples are those that accompany those rules in 

Newman [1974]. 

7 
Newman postulates for this morpheme /ta/. However, this morpheme 

displays the same irregularity as many verbs have, viz. 't' is not 
weakened to [r]. E.g., 

a koote ne 'he caught (and brought) me' k6i 

na amte wu 'I pulled them (here)' 

(One would expect *[amre].) 

I conclude therefore that this morpheme has the structure /tta/. 



Instead of P-l.2., given here as (29): 

(29) t=} [[-son~ / r IIJ 
[+son~ Lv---v 

one rule is proposed, 

(30) c ~ [+contl I v---v 

e.g., Imotl 'oil' Imotl + IiI -+ [moril 'the oil' 

Instead of P-l.3 given here as (31): 

(31) a. r R] ~ [[-sonl1 / 
l H [+sonU 

b. W ~ [+son] I c---

the following rule is proposed: 

(32) c 

[-lab] 
Clcor 

~ [+son] I c 
[-Clcor J 

[
[aCOrl l 
[ -acor]J 

e.g., /a jaQ/ + /te/ -+ [a jaQre] 'he cured her' 

/a/ + /shen/ + /ke/ ~ [a shenhe] 'he remembered you' 

Rule P-l.5, given here as (33): 

(33) t w 1 
(R) -+ [+son, +nas]/----c[+son, 

(H) 
(acor) 

+nas] 

could be rewritten as (34): 

(34) c 

[
- 9 lott] 

(- lab) 

(a cor) 

[+nasal] 

c 

I --- r + nasa1 

~a cor) 

207 
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e.g. la dupl + Inol ~ [a dumno] 

la katl + Inel ~ [a kanne] 

la oakl + Imul ~ [a daQmu] 

'he mixed it for me' 

'he tested me' 

'he built it for us' 

but la oakl + Inol ~ [a oahno] 'he built it for me' 

The last rule which is involved in Newman's P-1.6 Stop/sonorant 

specification (C1 of an abutting pair), which consists of three rules 

and one exception, given here as (35): 

(35) a. W ~ [-son] / ----c 

b. H~ [+son] / ----c [ason] 

c. R~ [-o.son] / ----c [o.cor] 

(Exception: R ~ r / ----) 

Instead of these four rules, the following two could do if one accepts 

the existence of the underlying stops: 

(36) C ~ [+son] / ----

([:~:j) [+cor] 

C 
C 

[~ ant] 
~ [+son] / [+son] 

cor 

Some examples of derivation, using the modified rules, are given 

in (37). 

(37) a. 'he stole a bow' [a shir raha] 

la.! Ish i til 'steal' raha 'bow' 

lal Ishitl + Irahal 

[a shir raha] by rule (36) 
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b. 'her tongue' [y iii hro] 

Iyi I i kl 'tongue' Itol 'her' 

Iyi Ii kl + Itol 

Iy iii kl + [ro] by rule (32) 

[y iii hro] by rule (36) 

The modified rules account for all the examples with which Newman 

illustrates his original rules. They must, however, be treated as 

tentative for Kanakuru, since I did not have the possibility of check­

ing them against the complete corpus of data. 

The advantages of the above analysis over the previous analyses 

are the following: 

1. It explains satisfactorily the phonetic form of the large 

class of verbs which have a stop in intervocalic position. 

This fact was not previously understood, cf. Newman [1974:4]. 

Instead of fifty, only four verbs remain unexplained. 

2. It explains the vowel change from ~ 8 in the verbs of 

Kanakuru. Previously, -i and -8 were considered to be 

unpredictable verb endings (Cf. Newman [1974:40], Newman 

1975: 78]) . 

3. It is no longer necessary to postulate the existence of 

archiphonemes along with systematic phonemes to account 

for the phonetic form of the Kanakuru verb. 

4. The phonological rules are less numerous and more general. 

The most important conclusion of this paper is that the stop ~ con­

tinuant sound change is not a diachronic but a synchronic rule in Kana­

kuru and that there is no need for unnatural rules (cf. Ryman [1974: 

178]) in order to explain the formation of plurals of verbs and nouns 

in Kanakuru. This together with Leben's discussion of the postulated 

rule inversion in Rausa (Leben [1974]) indicates that if there is a 

rule inversion in Chadic it remains to be shown. 
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