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Among the vowels of Bade and Ngizim, the short high vowels
play a functional role different from the other vowels. Al-
thougn word final | and u are full-rledged phonemes (non-
predictable and contrastive), both the position of occurrence
and the quality of the phonetic high vowels [i, &, ul is pre-
dictable in medial position: the gquality is determined by
other segments in the environment; the position is determined
by restrictions against certain groupings of consonants. Bade
and Ngizim differ in one important respect in the placement
of non-final short, high vowels, viz. through a change
called PROTHESIS, originel initial sequences of the type
*Cy18C, ... (still realized as such in Ngizim) are now real-
ized as aC;Cp ... in Bade if C;Cy is not an impermissible
sequence. This is true for all words with no more than two
consonants, though the situation is somewhat more complicated
in longer words; tone of the initial syliable is also seen to
play a role. The permissible. sequences of consorants, and as
a consequence the environment for PROTHESIS, are discussed

in the light of universal hiersrchies of conscnantal stresngth
and principles of syllabification in conjunction with a
restriction in Bade/Ngizim against two consonants occurring
at a syllable margin.

1. Introduction
1.1. The languasges. Bade and Ngizim are two closely related languages of
the West Chadic branch of the Chadic family spoken in northeastern Nigeria.1

*Research on Ngizim was conducted mainly from 1969—10 in Potiskum,
Nigeria under the auspices of NSF grant no. GS-2279 (Paul Newman, Prin- bobj
cipal Investigator). Research on Bade was conducted from 1973-75 in .
Gashua, Nigeria while I was employed as a Research Fellow in the Centre i
for the Study of Nigerian Languages, Bayero University College, Kano.

My thanks to Paul Newmen for useful comments on an earlier draft of
this paper. 3

lThe most recent classification of Chadic languages [Newman 19771
divides the Chadic family into four major branches: West Chadic,
spoken almost entirely in northeastern Nigeria; Biu-Mandara, spcken in
northern Cameroon and adjacent areas of Nigeria and Chad; Fast Chadic,
¥ spoken in Western and central Chad; and Masa, spoken in Cameroon and
Chad south of N'Djamena.
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¥gizim is spoken in an area fanning out to the east from Potiskum. Bade
is spoken north of Ngizim in an aree from Gashua to the west and south.
Bade and Ngizim are no longer in contact, but the migration of the
Ngizims southwerd and the ultimate separation of the two language com-
munities has taken place only in the last few hundred years.

Ngizim has virtuelly no dialect differentiation other than a few
lexical differences among villages. Bade, on the other hand, has con-
siderable differentiation at all linguistic levels (see Schuh [1977al
for many exsmples in the determiner system and associative noun phrases).
The dialect used here is that of Gashue and adjacent villages. Although
there are a number of phonological differences between this dialect and
others, all dielects are virtuelly identical in the respects relevant
to this study.

1.2. Scope of the present study. One of the main areas of interest in

Bade and Ngizim phonology is the distribution of high vowels. In fact,
high vowels in both languages function primearily as epenthetic vowels to
break up impermigsible consonant sequences, The paper begins with a
sumnary of the vowel phonology of this group, concentrating on the dis—
tribution of high vowels.

Following this is a description of a phonological difference between
Bade and Ngizim, which is discussed and illustrated in detail. Briefly
stated, this difference is the following: wunder certain conditions, in
en lnitial sequence C[+Zigh] C Bade has dropped the vowel and added

a prothetic high vowel to give & sequence [ CC, whereas Ngizim

v
*high
bas not done this, e.g. Ngizim glzdp 'slave' but Bade ugzéf 'slave'.
Finally, certain universal principles of syllabification which have
been proposed are cited as bearing on the distribution patterns of Bade

and Ngizim high vowels.

2. Bade/Ngizim Vowels

2.1. Vowel nuclei. The simple vowel nuclel of Bade and Ngizim are given
in (1):

{1} i, it Lal U, uu
e oo
a, aa
Doubled vowels represert long vowels; the symbol a represents phonetic
C+1 eand hence is one of the set of high vowels.

The wid vowels are of secondary origin, having entered the languages
through borrowing and monophthongization of diphthongs. Long aé and
short a contrast in all environments, though long aa is extremely
rere in word final position. Some minimal or near minimal pairs are
given in (2):2
(2) aa a

Vgizim Bade i Ngizim Bade

dhast ddast  'pour! dasi dbs 'finish
gaadl kaadd  thite! gadd kadd "break’
dad3u daddu  'soutn' adan 5dén terying

No high vowels can be reconstructed word initial for protc—Bgde/
Ngizim,? though in Bade the sound change mentioned above and discussed in
detail below nas produced initial Tuul (< *wu), Tiil (< *yi), CuCl
(< *Cu), and CaC] (< *Cs).

2Tone marks are acute accemt (°) for high tone, grave accent (%)
for low, circumflex accent () for falling, and tick (') for downstep.
The following transcription comventions should alsc bYe noted: ¢ and
J &re voiceless and voiced palatal affricates respectively; sh and
zh are voicless and voiced palatal fricatives regpectively; ny is a
palatal nasal, analyzed as a unit phoneme, not a seqlience; 'y is a
glottalized palatal semivowel; tl eand ji are voicless and voiced
lateral fricatives respectively; kw and gw are labialized velar stops,
not stop-semivowel sequences. .

3This statement is true for nouns. There may be one or two sur-
vivals of initial *! in verbs (see Table, fn. 15). If we move
one historical step back, we must reconstruct initial ¥*§ in both
nouns and verds. Duwai, the mest closely related language to Bade and
Ngizim, has initial | , which is phonetically Ci{J but does not cono~
trast with 1] in this position, e.g. 1idd ‘eye' (cf. Bade and
Ngizim dd), VIjé 'dog' (cf. Bade and Ngizim J3).
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Medially the long high vowels, il and wuu contrast with eech
other and with other vowels. There are no minimal {i{/uu pairs, but
there is no way to predict which vowel will be used on the basis of
prorological environment. As we will see below, the short high vowels
i/u/@ are not in contrast medielly--the quality of a medial short
nigh vowel is pnonoclogically predictable. Scme minimal or near minimel
sets showing medial contrast betweer ii and uu and between these

vowels and the medial short high vowel(s) are given in (3):

(3) long high vowels short high vowels
zYidé siidd ‘'siaughter' ‘z5dy  dzdu 'six!
viida f{ldd ‘hare’ vada  dvda ' 'open space'’
dduzhl  dduzd  'owl! ddzh{ ddzi 'vein'
ruund  fbunG  'spreaed to dry' “nd rnd (< *rdnd) 'fornicaté'

Long high vowels do not occur underlyingly in word final position.
There is, however, a monophthongization rule shared by Bade and Ngizim
which changes the word final diphthong -al to [il]l and -au to

Cuul when the word occurs in the middle of a phrase, e.g.

- A ° z i v
(&) (vg) LT rékl1 bai "it's not a bed!
(Be) lékai 1ak{i bai
(Ng and Ba) sdsdu sésiu bai 'it's not a hut'
The short high vowels | and u are in contrast with each other arnd

with a and aa (also with the mid vowels ee and oo ) in word finel
position. There are no lexical minimels pairs distinguished only by
final i or u ,* but choice of | , u , or the absence of a vowel
cannot be predicted phonologically. The vowel (98] does not occur under-
lyingly word final, but word final /i/ and /u/ change to [8] medielly

in a phrase under the appropriate conditions (see below).

“Minimal sets can be constructed in the verbal system where dif-
ferent verb forms are marked by final vowel changes, amcng other
things, e.g. Ngizim ja kdrd ‘'we stole', ja kdrl 'that we steal',
ja kdrd 'we should steal'.
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(5) Final | Final u

nyam{ nydm/{ fat! kKindmié  kyndm§  'fan palm’

mar(  mdif 'beard! datard  Atard 'ridgerow'

zayl  zayf 'rope! kwayd adiyi (Ng) 'Jujube'
(Ba) 'gourd'

gézab) kdosdvl thawk' gabdabu ddabl (Ng) 'pilly-gcat'
(Ba) 'midale’

dlksh{ duks! Tneavy! kitast  duksy (Ng) ‘'shee-nut'
(Ba) type of weed

vaji  dvjf 'monkey’ zddu dzdu 'six’

Final C

kwam kwam 'bull’

zdgér  bzgdl  'foot'

glzal  Ugzdl  'pubic hair'

Cgbzédyl LCug¥zédyl

guzdp Ugzdt  'slave'

aras i1ds . "sorrel!

bdbdt  pdbdt  'ashes!

2.2. Quality of medial short high vovels. The quality of mediel short
nigh vowels is determined by phonological environment. The rule for
determining the choice of [iJ, Cul, or £a] is given in (6).5

(6) v i in the env. of vy

+high -

~long u in the env, of w or labialized velar

9 elsewhere
Conditions: (1) Vowel does not precede pause.

(2) When the env. for both Cil end Cul are met
the env. following the vowel overrides the
env. preceding the vowel.

SPhonetically a wider range of vowels than these exists. Thus,
following palatals the vowel tends to be somewhat fronted, e.g. Ng
J3jdm LJijim] "thorn', end following lasbial fricatives the vowel tends
to be somewhat rounded, e.g. Ng vdrd [vortl 'go out'. Also, the
following environment generally exercises a stronger influence than
preceding. Thus, the vowel following . w is not as strongly rounded
as when preceding w , and in my field notes I have often transcribed
a 9 instead of & u following W but never preceding w , e.g.

Ngé wddl or wudd ‘'eut', but only Ng fuwld 'get down', never
*£dwd
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The conditioning environments for £1) and Cul may either orecede
or follow the vowel. In the transcription used here it is the vowel
4 which marks a velar as labialized (there are no labialized conso-
nants at other points of articulation). Thus, in Ngizim the word for
'stomach' is underlyingly /k®onl/ and 'heavy' is underlyingly /ddkwsi/,
wvhere @ 1is used as a cover symboi for "short high vowel". Some
examples of each of the medial short high vowels are given in (7).

Meny more examples can be seen above and below.

(1) £ tul
gdyim  gayim 'cat! wirwurd  widwidd  'sprinkle on!
f1ifiyd f11#lyd ‘whistle' flwak tuwak "horn'
kunl kund 'stomach’
fal gume | gumc{ "chin'
pdbdt  pdbdt 'ashes’ dukshi  duksf ‘heavy'
dédém  t3dém "plood’
kard k514 'steal'

As condition (2) states, if the enviromments for both (1] and Cul

are present, the following environment takes precedence.

(8) wiyak wiyak 'vulva'
dhakwiya  akwiya 'deaf person’
yuwdn (no exs.) 'sleeping’

Rule (6) is not only a statement of phonetic constraints on high
vowels within words but is also a productive phonological rule applying

to any word final high vowel when it occurs in the middle of a phrase.

(9) (Ng and Ba) /&ci bdi/ -==>  [&ch bdia 'it's not him’
/4ty Al --—>  [4th bdid 'it's not her!
/4th yhaye/ -==> [4t! ydayél ‘'even ner'
\ .
(Ng) /gumef-w/ =--> [gumeidul tthe chin'
(3a) Jgimef-wi/  =-=>  Cgumciwil

Spor reasons given below, in Bade there could never be 2 high
vowel before Yy with a W or velar following.
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2.3, Position of medial short high vowels. Except for word final i

and 4 , short high vowels appear only where they are needed to dreak
up impermissible conscnant segquences. A major consonant sagquence
restriction can be summarized oy the observation that ‘'the maximum
syllabie is CVC". This restriction rules out the sequences CCC,

#CC, and CCH. Numerous examples have already been seen where a2 high
vowel appeers in #C_ C t0 break up 2 word initial cluster and in

C__ C4 to break up a word {inal cluster. It Is difficult to 7ind
examples within a word where a high vowel which treaks up a CCC
sequence cannot be explained Dy some other sequential restriction as
well, However, as with rule (6), this restriction is a productive
phonological rule as well as a restriction cn word formetion. An
example of an underlying CCC sequence broken up by a high vowel is
seen in Noun + Noun associative constructions. These constructicns
have the form ¥;-k Np. If the first noun (N;) ends in a consonant end
the second <N2) begins in a consonant, a three consonant sequence would
result. This sequence is broken in up by inserting o after the
associative morpneme /k/ {see 10a). Note that no & is inserted if

¥ ends in a vowel or Nj begins in a vowel (see 10D).

(20) a. (¥g) /yadik t1y/ —->Cyad-gd t1x3
(Ba) /'yatik t13/-=>C'yat-kd t1a1
b. (Ng) Ctdkd-k t133
(3a) Ctdki-k t143 'body of a cow!
(Ng) Cam-g dka] }
(Be) Cém-k akal

'hair of a cow'

'hot water' (lit: 'water of
ire')
Use of high vowels to break up word initial end word final seguences
is alsc a productive rule which comeé into play w?en morphemes are com-
bined. Example (1la) illustrates use of a high vowel to break up an
impermissivle CC# sequence, but the non-appearance of this vowel where
the consonant sequence is not word final. Example (11b) illustrates the
same thing for a word initial sequence, In this position examples are
foupd only in Ngizim since Bade would have #a3CC rather than #CaC (see

below).
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(11} a. (3g) rén iy nd-rnu
g 'fornication’ but ) ; 'I fornicated'
(Ba) ardn nd-rnu
where the consonants of the root are r-n
o. {Ng) tdfd 'he entered' - but nd-tfl I entered!
vdgl 'he feli! out  nd-vgl 'I fell'

where the consonants of the roots are t-f and v-g respectively

Besides these restrictions on the number of consonants which may
appear in a sequence, there are also restrictions on which consonants
may apvear in a sequence. The most important restriction, shared by
both languages, is the impermissibility of the sequence obstruent +
sonorant consonant. Obstruents incliude all oral stops, fricatives,
and affricates; sonorants include all nasals, liquids, and semivowels.
Some examples of words containing obstruent + sonorant sequences separated

by short high vowels are given in (12).

(12) Ngizim Bade
4dzhdmdk Azdmédk tAcacia seyal' but no ¥azmak , ete.
z3pdni sabdni 'churn' *zapnu , ete.
k&kdrd kakdia 'load' #*kakra , etc.
ka3t 5rd Ukedrd 'hop' *katry , etc.
sdsdwa t4slwa 'stalk! *saswa , ete.
vaviyd £33y 'singe' *vavyu , etc,

A more detailéd discussion of sequence restrictions shared by both
languages 1is given in section 3.2,

There are a few differences between the languages in restrictions.
Bade, but not Ngizim, has relaxed the restriction against obstruent +
sonorant if the obstruent is /g/. Note in (13), however, that when /g/
has been allowed to abut with a following sonorant it has also undergone

phonetic changes, We will return to tkis point in sections 3.2 and &,

(13) Ngizim Bade
23gdmd sdgml Csdnmdl 'plant !
mégdrdf  mdgrd Cmdyral (¥g) 'visitor!
(Ba) 'grey-headed sparrow’
mdgiya mdgyd tmdyy3d] 'ratel’
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Bade, but not Ngizim, freely allows syllables of the shape CVVC
(a long vowel in a closed syllable).’ In Ngizim, the second C belongs
to a separate syllable withk a short high vowel nucleus. I have found
no cognates where Bade has C;VVC,C3 ... and Nglzim hes C|VVCy9C3 ...,
but the examples in (14) will illustrate the situation in the two

languages.

(14) (Ba) thagdl "step on' cf. Ng  thkdd
béangal "babbon' ef, Ng  béngai
(¥g) gdagdzhin 'remainder' but no *gaagzhin, etc.
maadébdr !corpulence’ -~ *maadber, etc.

A restriction found in Bade but not in Ngizim prohibits the sequence

obstruent + glottalized consonent.®

(15) (Ng) rdpdd

"ooil!
(Ba) 1apddl

I should stress here that the epenthetic function of vowels discussed

7Ngizim does have a few words of the shape CjaaC2C3... . They are
all verbs and they usually have a verbal noun of the form C)aaCpaCji,
e.g. kaaktld ‘'measure' with verbal noun kaakdtl , naanmd 'beat
(drum)' with verbal noun naandm . This restriction seems to be lexi-
cally specific word medial. 7

8This restriction seems to be lexically specific word medisl., Along-
side the word 'boil' given in (15) is sapdl 'pound grain to remove
bran' in both languages. There are also several other examples, mostly
where the first obstruent is g velar, in which both languages aliow a
consonant sequence, e.g., Aakdd ‘'desert date' in both languages and the
verb 'step on' in (14), The restriction in Bade against cbstruent +
glottalized consonant sequences is absolute where these are the first two
consonants of a word, as will be shown in 3.2.
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in this section applies only to short high vowels. Other vowels can

occur freely in any position, as illustrated in (16).

(16) (Ng and Ba) pdtd  'the dush’ vs. &pta 'flour'
(Ng) madbd  'large calabash' vs. #&mbai 'locust Bean cakes'
(Ba) mézdm ‘'blacksmith' vs. &mzdm 'groaning'

In these examples, a eppears between peirs of consonants which
can freely abut (p+ t , m+ b , m+ 2z ) or before these pairs of
conscnants. This freedom of occurrence is not possible for short high
vowels, e.g. corresponding to thé first set of words in (16), ¥*epta

would be impossible in Ngizim and ¥*pats would be impossible in Badg.

3. Bade and Ngizim Word Initial Sequences

3.1. Bade PROTHESIS. A conspicuous sound change, or better, e change
in word structure, has affected Bade but not Ngizim. This change can be
formulated as in (17):

(17) Bade PROTHESIS
proto-Bade-Ngizim words of the structure *#CyaC, ...
in Bade acquire the structure *aC;C,
where ® = any short high vowel and C)C; form a permissible

congsonant sequence in Bade

It would be tempting to formulate this chenge as *#C,aC; . > #aCiCy vvy
but this formuletion makes the change lock like simple metathesis of *cl

and *s . By using the formulation in (17) and by calling this change
PROCTHESIS, my intention is to stress that viewing this change as & meta-
thesis is not the correct wey to conceptualize what hes taken place, viz.

a chenge in Bade in the way impermissible word initial segment-sequenées

are avoided. The change can perhaps be viewed as involving two discrete

but simultaneous steps: (i) deletion of *» between *C; and *C, eand

(ii) the conseguent addition of prothetic a (what Lukas [1967/681 calls

a Stutz?ékal) to avoid the sequence #CC, ... Or, as an alternative,
more abstract analysis, we could say that proto-Bade-Ngizim (and modern
Ngizim) inserted & between C; and C, whereas Bade now inserts & be-

s

fore C;Cy;. There are cases of true metathesis in Bade, e.g. Bade péksa ,
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Ngizim fdska ‘'face' (< ¥fdska ); Bade >dgvd , Ngizim vdgh '7fall
down' (< *vdgl ). Cases such as these differ from PROTHESIS in that
nc drinciples of organization of the phonolcgy of Bade have been
changed--two segments have merely swiiched place in certain lexical
items. In the case of PROTHESIS, there 1s a change in the phonblogical
structure of Bade--conditions or rules for the positioning of short

high vowels bave changed.

3.2. Comparison of Bade and N¥gizim initial sequences. The environments

where PROTHESIS has not applied in Bade are the same as those word
medial eavironments where a vowel is required to prevent an impermis-—
sible consonant sequence. In (18) I have a more detailed listing of
the impermissible consonant sequences of Bade (and Ngizim) than was
presented in 2.3. These are the sequences which must be separated by a
vowel and therefore have not permitted PROTHESIS to apply in Bade.

(18) a. identical consonants: may not come together to form geminates;
this includes cases where C; # Cp only
with respect to voicing ’

b. obst + obst: impermissible if (i) C, is a stop and C, is e
nomorganic fricative

(ii) €, is glottalized (in Bade
only, though Bade does allow
/g/ + glottalized)

all other obst + obst sequences are permissible
c. obst + son: none permissible (except in Bade where Cy = /g/)
d. son + cbst: all possible with the following gualifications

(i) of nasals, only /m/ cen disagree in point of
articulation with C,

(1i) sporadic cases of m followed by s/z re-
quire epenthetic @

e. son + son: impermissible if C; is n and Cy is a semivowel
all others permissible, with some variastion where
Cy is m or where both C) and C, are nasals
Examples of all the possible sequences illustrating PROTHESIS or
absence of PROTHESIS are given in Table 1. Discussion of (18) and Table

1 continues on page 266. Pootnotes to Table 1 are on p. 265.



Table 1. Examples of PRO‘]‘HESIS or absence of PROTHESIS in Bade

n
\
[e¥)

The left-hand word is from Ngizim, the right-hapd word from Bade. Unless otherwise stated, tlie words
are cognates with identical meaning. A notation such as (¥bad ...) means no words containing that
sequence were found. Unless otherxwise indicated, lines marked "no examples" probably represent acci-
dental gaps. See the end of the Table for footnotes.

OBSTRUENT SEQUENCES

Sequence possible Sequence impossible
Ngizinm Bade Ngizim Bade
Stop + Stop
lab + lab bébét pabdt ‘ashes’
1lab * alv pdt dptdki (Ng) 'pull out!
(Ba) 'be able’
(*bad ...) 3Bbdd 'agk’
pbdbm bad (Ng) 'far’
(Ba) 'toss up'
lab + vel - - - - - = - e - - - - NO eXamples = = — = =~ = = = = = 4 & — - m e - - m — o - o
alv + lab  ddbl 3dba?® 'establish’
dsbi dd64 'water animals'
alv + alv dédém téddm "blood!
alv + vel tdka dtkwa "body
dbga adga? ‘arrow'
dokau ddkwai® (Ng) ‘'exceed’
(Ba) 'metal!
vel + 1lab glibamt d dgbamt “'sweel up'
gubi bubd 'moisten’
< #ughd (*kab .-.)  «Ubd ‘close'
vel + alv kuty Ukt (Ng) 'washw.o. soap'
(Ba) 'take'
gudd ugdi 'gourd*
g1 318 "thirst"
(*qgad ...) tudh 'haste'
< *bgc@ . kédén kdd3u (Ng) ‘one!
(Ba) 'exceed’
vel + vel ) kiikd kijkwhu *haobab '
Stop + Fricative
lab + lab T T T T T - - - == = - =~ NO eXample8 - — — = & m . e D m e e e - -
lab + alv pdsi bpsd (Ng) 'be worn out!
(Ba) 'bathe!
bdzd Sbzd 'leave’
lab + vel — = - -« - - - - - - - _ - .o no examples -~ — —~ — - — - & - L - - - L - - henw
alv + lab 31 dtfd . 'enter!'
déyfd“, bdvs 'night
alv + alv ddzhf ddzf 'vein!
alv + velll _ o _ _ . _ _ C = = - - - o no examples « - — - — — . _ o - _ 0 e e e o
vel + lab guvard dgvaalakéu ‘Acacia nilotica'
vel + alv  kutl1di bkt a7 'children’
gbzhan dgzdn 'Nile monitor®
vel + vell® _ _ _ _ _ _ L _ _____ ‘No examples -~ — = = - = - - © o - C _ oo leeme o

662



Sequence possible Sequence impossible

Ngizim Bade Ngizim Bade
Fricative + Stop
lab * lab = = = = = = = = =~ = ~ - = no examples = = — ~ = = = = & & - - - .- o - e e =
lab + alv fotak 3t (Ng) 'hoot’
(Ba) 'postpone”
vajl svjl "monkey '
t3dé fadu ' four’
vhdau vadau Yurine’
lab + vel vdgll (*avg ...) "fall!
t13pd. St Ipd . Yelap"
25bd- 5zbi (Ng) 'meet’

(Bu) 'throw away'

(j'l’éGer)' t1abd1d 'split wood’
sdtd dsti. (Ng) 'sharpen to point'
(Ba) "burn®
z3dl dzdi. Ysix!
z5d0 Jiada "aig!
t15kwiklirdk  at'lkwhakwd |3k bark’
z8gdu Szgéu- Ykrow "
vel + lab, alw, velll — - .o - - - - _ _ ‘DO eXamples — — — = - = ~ = -« - - - - = = - = - =~~~ -
Fricative *+ Fricative
1lab + lab (¥tof ...)  ththu ‘breast!
leb + aly. = = = - = = = = ~ — ~ - - - no examples — — — - = = = =~ = = = = &~ = = = ~ - - — — - — ~
lab + vell® o o o _ __ . __ no examples - - — — — — - b m e e e e e mm e o - —
alv *+ lab s5f4d bdsth (Ng) ‘coax’
(Ba) 'sweep!'
(z3bablyd)  dzvavlyl 'wash grain’
sdsau sésdu ‘hut'
(®Jjiejl...) Jidjté 'fennec'
alv + vell® - - - - - - _ - _ ____. no examples - ~ -~ - — = ~ = - - 4 = & =~ = - - -~~~
vel + lab, alv, velld - _ L L _ no examples — — = = ~ = =~ = = = &~ & - - & =~ - & - - ~ -
OBSTRUENT + SONORANT!?
obs * nas (no ex. of lab + m)
bdnd bdnd 'cook'
f5na tbna 'calubash'
ddmnén ddmén 'rainy season'
zsmand zdmany | ostrich'
tidnd t15nd 'blow nose’
kdnamd klinamd 'fan palm'
gémé ) (hmd 3 'thigh'
gdnd hnd ] Yaccept ! (but cf. Ba gdnd 'like, as')
adnyf chnyf 1 'penis’
obs + liq bdlan bd1an 'good'
fora 514 'illness’
tdra tdré "moon '
t 15ramd t1515m 'harvest season'

092
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Sequence possible

Sequence impossible

Ngizim Bade Ngizim
karl
géréGﬁ céynéﬁé] The startled’ (but cf. Ba
obs t s.v. buwa
viyl
thwayl
zh1 yam
Kyl
(there are no examples of /g/ + semivowel word Initial)
SONORANT + OBSTRUENT!3> 1%
m + lab mbash mba ) (Ng) 'sil’
(Ba) 'beer’
hpaatl Mpaat i 'provide for'
(mafiya) mtd (Ng) 'breathing’
(Ba) 'grunt, groan’
m+ alv mddd tnd (Ng) 'tie up'
(Ba) 'rool into balls’
mdtd mt G 'die’
masbk msak 'husband '
mazomi mzdmd tgrunt' (but c¢f. Ba
m+vel = @ - - - == - - - e ..o no examples - — — = = = « - - -
+1lab 000 - - - - = = - - - - - - - no examples - - - - ~« — - — - -
n + alv ndiiwd nda 'people’
nta nta 'swallow’
(*n{8)s ...) hs) 'hippopotamus'
/n/ + vel ngas hgas 'spear’
fkaltd Hkd (Ng) 'care for!'
(Ba) 'rill’
r/i + lab répd dlpdati (Ng) 'close'
(Ba) 'weave (mat)'
rdvi dvi 'sip’
rabd 3164 ‘move’
r/l + alv rdi Pdd terawl'
Fjld Fjia 'moisten’
Fdu rdhyd (Ng) 'stop’
(Ba) 'melt’
r/l + vel régi digd 'migrate'
y/w + 1ab!5 Yiwvd (®iiv ...) 'leave'
—————————————— no w+lab - - ~ —~ —~ « -« - -~
y/w + alv witi Uutd 'go to meet’
—————————————— no y + 8lV = = = = =~ == — =
y/w + vell® Vikdu Yikdu 'see'

no w + vel

Bade

k10 'steal!

gl jealousy')

blwa terip!

viya (Ng) 'wash®
(Ba) 'tiger nut!’

thwayl 'foryet'

z)yam (Ng) 'molar’
(Ba) 'cuspia'

Kbyl (Ng) 'grasp'
(Ba) 'package!'

mdzdmd a type of fish)

29e
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SONORANT + SONORANT

R
Sequence possible Sequence impossible =
Ngizim Bade Ngizim Bade
m+n mond mnd tawait'
mdnda f8k mdnaa fdk 'hypocrite'
m + lig mdrak mlak 'oil =Ba mdlak
(mar{) md1{ "beard'
m+ s.v. miyd yé "mouth' =Ba wlya
n+om ndmiyd Simiyd 'flood’
< *5nmiyl ndmd ndmd16
n+lig - --—- -~~~ =-—-=-=--=-=- no examples =— - - = = — = = ~ = = — — — = = = ~ = - ~ =~ =
n+ 8.V, == =-=-—-===== = - - mno nt ﬁ ———————————————————————
niyd niyd 'swim®
v/l +m rdmau 31méy (Ng) 'run away' =Ba 13mdu

(Ba) ‘'leave’

/1 +n Fnd Fnd 'tornicate’
r/l + s.v.  ruwdl yIwdi? 'farming'

riyak 3 yak® ‘ Yapdropogon gayanus'
y/w + nas wind tiund 'spend the day’

(*yin ,..) Yind 'departure’

—————————————— NO Y/W+M = — = =~ = - == —— e — - == — = - -
y/w + lig  wurd buld "neck'

—————————————— no y+1lig -~ -~ - == - - o= - - - - - - -
y/w + s.v.  ylwan Y iwan 'sleeping’

(®wuy ...) buyd 'hang'

9There is a strong vocalic transition between the consonants but this seems not to be perceived
by speakers. It is probably also present between corresponding voiceless consonants but is not so
obvious because it is voiceless. I did not investigate which sequences of consonants have the strong-
est such transitions or how systematic it was.

10phere are no velar fricatives in Ngizim or the Gashua dialect of Bade. In Gashua Bade, re-—
constructable *x and *y have changed to k and g ; in Ngizim their fate is somewhat more compli-
cated and nced not concern us here. The Western and Southern dialects of Bade do preserve ¥x and *Y,
usually pronounced [hl and [A] respectively, though noticeable velar friction can still be heard with
some speakers. These sounds are relatively infrequent so that there are lexical gaps, for most potential
sequences involving velar frigatives. Of stop + fricative sequences only the word 5hén  'land' is
found (cf. Gashua dialect &dkd ). Absence of PROTHESIS suggests that h now functions as a sonorant
though it was originally an obstruent.

llgee fn. 10. An example of h + d is hdawi 'dry up'! (cf. Gashua Bade kddEwi ).

12Western Bade has velar fricative + sonorant separated by high vowels in hund 'flay' (cf. Gashua
Bade kdnd )}, hdrdi ‘'save' (ct. Gashua kdlG ), end hlyd ‘'package' (ct. Gashua Kkuyd ).

131 Ngizim, word initial nasals followed by a homorganic voiced stop form & prenasalized stop; the

nasals are syllabic before other consonants. In Bade, all word initial nasals followed by a consonant
are syllabic.

I%Western Bade has sororant + velar fricative sequences in hhwi '£ill! (cf. Gushua hkd ) and 3thd
'say' (no cognate in Gashua).

I5mhe examples cited here may not have been original *yiC ... at all. TInitial #i must be reconstructed
for the proto-language (see fu. 3); these way be survivals of this vowel, which bas beeu fost in Ba end Ngnouns.

16path Ngizim and Gashua Bade' have alternative pronunciations {dmd . This results from a fairly
common dissimilation of *n > | when a nasal follows. Western Bade has only ®Imd for this word.
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(18a) CGCeminate consonants are not found in native words in Bade
or Ngizim except where they are separated by a morpheme boundary, e.g.
Bade /win-11/ = Twd11}] 'his son', Ngizim /basdk-gi/ - Ciasdggll 'the
market'. Abutting obstruents must agree in voilcing, so this restric-
~ion prevents pdbdt 'ashes' from becoming *epbet or *sbbst , eta.
Geminates do oecur in a few borrowed words, e.g. Ng kékkadl , Ba
xdkkadt 'paper' from Xanuri.

(180) {i) The only examples of stops followed by homorganic
fricatives involve alveolars as in Bade a3z{ 'vein', which does not
vecome #*5dz{ ; the absence of ¥paf ... , ¥bav ... and the absence of
#*koh ... , etc. in Western Bade (cf. fn. 10) may or may not be syste-
matic gaps in the lexicon. (ii) The restriction in Bade against the
sequence obstruent + glottalized consonant which seemed to be lexical
in the middle of a word (cf. (15) and discussion) is nearly absolute
in word initial position, i.e. there are words like Bade sddl) 'wash'
but no *dsdl , etc. The only exception is /g/ + glottalized consonant.
Here, PROTHESIS has applied, *g has shifted to w, and the initial’
nigh vowel has assimilated to it by rule (8), ultimately giving initial
long Cuul, e.g. Cuubdl 'moisten' < *gubd .

Aside from the above restrictions, all obstruent sequences are
possible with the priviso in the discussion of (18a) above that abutting
costruents must agree in voicing. The voice feature of obstruents in
both languages is heavily determined by environmental factors. Not
only is there the rule that abutting cbstruents must agree in voice but
alsc the ubiquitous rule of final devoicihg, e.g. Ng magdraf , Ba
magdlaf 'visitor' with underlying final /v/ as evidénced in the
plurals magdravavin and mdgdlalvdn respectively (Wgizim also has en
alterastive plural magdrafcin where /v/ is devoiced preceding the
voiceless ¢ ). Moreover, Ngizim has undergone a sound change assimi-
lating an original voiceless obstruent to voiced if the next syllable

begins in & voiced obstruent, e.g. Ng gdazd ’'chicken' (cf. Hausa

k83zaa ). Bade has undergone just the opposite dissimilation process

of devoicing an original voiced obstruent if the next syllable begins

i
!
!
i
i
i

267

in a voiced obstruent, e.g. Ba Kkaduwa 'Grimm’'s duiker' (cf. Hausa
gadda ).17 Civen the unstable nature of the voicing feature of ob-
struents in this lenguage group, it is not surprising to find that
PROTHESIS in Bade bas applied with obsiruent sequences, whether or
not the consonants originally agreed in veicing, e.g Ba 5zdu ‘'six'
(cf. Hausa shfda ), 3gddm ‘crocodile’ {cf. Hausa kddaa ).

(18¢c) Both in the middle of e word and word initial, the re-
striction against the sequence obstruent + sonorant is absolute. The
relaxation of this restriction for /g/ * sonorant in Bade (but not
Ngizim) shows some dialect variaticn in Bade. Gashua Bade has gone
about the furthest of any dialect here, but even Gashua Bade speakers
freely allow pronuncisitons such as gdmd 'thigh' and gblabd
'startle’ as alternatives to the pronunciations given in Table 1.
Also, a few lexical items seem not to admit a variant where PRCTHYESIS
hes applied (see Table 1).

In sequences where obstruents are generally disallowed as the
first of abutting consonants, then, the restriction in Bade has been
relaxed only for /g/. But even here & phonetic [g) is not found. In

(19) the effects of following consonants on /g/ are sumarized:

(19)  /g/ -~ w3 / (+glottalized]
tn3 / C+nasall
c 18
Cyl / +sonorant
-nasal

Cgl elsewhere

}7These sound changes have affected cbstruents only when the following
syllable began in a woiced obstruent. Thus, Ngizim has k3drd ‘'steal'
without voicing of Kk (ef. Karekare &bri- ) and Bade has gald 'grow
old' {cf. Kirfi gaard 'old') without devoicing of g'. There are no
productive alternations resulting from these changes in Ngizim or Gashua
Bade, but in part of the Western Bade area alternations such as the
following are found: té-jlawi ‘'seated' but dd-1l14dva 'pierced'.

18Though there are no words with original *giy ... > #ogy ...,
Baede /g/ = Lyl / y was seen in mdyya ‘'ratel' in (13). T know of
no words with the original seguence *guw . Presumably these would be-

come (g%l in Bade since labialized velars contrast withk plain velars,
e.g. gdyim ‘'cat', gwayl ‘'acacia albida'.
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Since (0Nl end Cy] are not phonemic, words with these phoretic consonants
can still be analyzed as having underlying /g/. Variant pronunciations
with {gl probably protect the underlying status of /g/ in such words.

Note that there are some words without variant pronuncistions where

original *g before ligquids has vecome [wl, causing merger with original
g g g

2

*w , e.g. A&uldi 'nare'-—cf. Western Bade 4&glrén .
(184) Sonorant + obstruent sequences are all possible. Only the
sequence m(a) + obstruent needs some comment., The phonemic nasals

are /m , n , ny/, but only m may disagree in point of articulation

with a following obstruent, e.g. mtd 'die' but no *nb ... , fnyt ...,

ete. There are no words in either Bade or Ngizim with the sequence

m 4+ velar. The absence of an initial sequence ¥*me + veler is probably
an accidental gap (the word ¥mégiyé 'ratel' seen in (16) has such a
sequence, but Bade has changed this to mdyydl, not *emgiya J. The
absence of such sequences within a word is apparently the result of an
old assimilation process *m > n / __ velar, which is probably no
longer productive. Evidence for this assimilation is found in the
single word Cdagkdl 'sew' in both languages {cf. Hausa dimkda ) with
the Bade verbal noun d;mék . The antiquity of the assimilation is seen
from the reanalyzed MNgizim verbal noun, d%nék , with /n/ substituted
for */m/.

PROTHESIS has always applied in Bade when the consonant following
m is any labial or when it is an alveclar stop. It has usually applied
when the next consonant is an alveolar fricative, e.g. ~mzdmé ‘'groan',
but with e few léxical items it has not, e.g. mozdmad 'the fish
Gymnarchus niloticus', mdzdl{ 'day after tomorrow'.

(18e) With the sole exception of n + semivowel, all sonorant
sequences are possible. There are no exemples of original *nuw ... ,
but words such as Bade kaancinuwa 'merciful' suggest that *nw is im—
possible as is the sequence n + y illustrated in Table 1. When C; is
m there is some variability if the next consonant is n or a ligquid

(the only word with m semivowel is 'mouth’, which has variants both

with and without PROTHESIS in Bade). The only words I found with *men ...

are given in Table 1: Bade has undergone PROTHESIS in one but not
the other. If C) is m and C; is & liquid, some words have variants
with and without PROTHESIS (mladk = mdéladk 'oil'), some do not have a
variant with PROTHESIS (mdl{ 'beard').

Original *n can abut with m but in the only examples that I
know of in Geshua Bade, *n has dissimilated to [1J, viz. dimiyd
'flood' and kalmd ‘'beat drum' (cf. Bade verbel noun kindm = kilé&m
and Ngizim kanmd ). Even the word ndmd 'build', where for some
reason PROTHESIS has not applied, there is a vaeriant pronunciation
tami  (c?. fn. 16). Note that there are variants with [nl and C13
only where the phoneme in gquestion was originally ¥n , not where it
was a liquid (cf. Bade 3Imdu = |dmdu 'run away' < *rdmdu , but never
*ndmau/*dnmdu ). There are no examples of n + liquid. This may or
may not be an accidental gap, but note that n + liguid would become a
geminate liquid by a productive assimilation rule, e.g. Ba /win=1Y/, -
CwditY3 'his som'.

In Bade when PROTHESIS has applied where C; is a nasal or liquid,
the phonetic result is not always aCC ... Rather, no initiel o 1is
found, nasals become syllabic, and liquids become syllabic before al-
veolars!?® (but not consonants at other points of articulation). This
i3 consistent with the analysis of the change in Bade on p. 256 where I
stated that the initial o was a prothetic vowel added to avoid an
initial consonant sequence, not the original *3 which had switched
places with the preceding consonant. In those cases where the initial
consonant can itself constitute the full syllable, no prothetic vowel

is needed for this purpose.

¥

1970 sound changes are relevant here. The original */r/ of proto-
Bade/Ngizim (perhaps proto-Chedic) was phonetically a "retroflex flap"

as it still is in Ngizim (see Ladefoged [196L43 for a phonetic description

of the same sound in Heusa). In Bade/Ngizim (and probably proto-Chadic)
this phoneme is realized as an alveolar tap or trill when followed by
alveolar non-continuants ( f , d , ', n ) or lateral fricatives. In
Gashua Bade the retroflex flap, but not the laveolar tap/trill has
changed to | . Thus, while Bade has. 5Ivé 'sip' apd Ngizim has Crdvdd
with & retroflex flap initial, both languages have C¥n(l 'fornicate!'
with syllabic alveolar trill.
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In Ngizim where C; is a sonorant, original *C;aC, ... has changed
t¢ give phonetic results similar to those in Bade. The cases in point

can be summarized by the following ordered rules:

(20) a. & - @ / m___ labial e.g. mbasl tsit!
/ n___ aliveolar, velar e.g. ndliwd ‘people!
/ngas/ 'gpear!
/ r ____ alveolar e.g. rdd terawl!
Fnd " 'fornicate’
b. n =+ n / __ velar e.g. ngas - Cngas 1 'spear'
e [+Sgn] 4  C+syllabicl / #__ C

except nasal followed by homorganic voiced stop
e.g. mpaatl

ntd ‘swallow'

'provide for'

rdd Terawl'

The main rule in (20) is part a. Wnile the phonetic effects of
(202} in Ngizim are identical to those of Bade PROTHESIS, except for the
non-syllabicity of nasals followed by homorganic voiced stops (cf.
(20¢)), I believe the process must de viewed in & different way. On
p. 256 Iargued that Bade had developed a.new way to handle word initial
sequences where the first two consornants could abut, viz. the consonants
are allowed to abut and the impermissible initial cluster is avoided
by adding a prothetic vowel. There is noc evidence for such a process in
Ngizim. Here, a high vowel has simply been deleted in 3C1902 where C,
could itself constitute a full syllable or, in the case of nasals
followed by homorganic voiced stops, wﬁere it could combine with the

following consonant to constitute e unit phoneme.

3.2.1. The influence of initial high tone. 8o far no mention cf tone

has been made with respect to Bade PROTHESIS. However, inspection of
the illustrations in Table 1 will show that in all words where PROTHESIS
has occurred, the word begins with low tone. A reasonable suggestion
would be that the prothetic vowel is automaticelly given low ténef This

hypothesis is disconfirmed in two ways: first all the Ngizim cognates
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have initial low tone, making it likely that the words should all e

reconstructed with initial low tone; second, and more important, are

Bade examples such as the following,

(21) péji
t3bd
ddga
dlkwak
kiva
kdziyak
stiglm
sdviwa
glma
1éviwd
widd
méshakdu
winya
mlya

wiyak

'bran'

"round cover'’
'platform'
'udder!
'chest’!
'swollen scrotum’
'planting hoe'
'bee!

'ten'

'chaff!'
tknife!
'tamarind'
Tgirl!

'100!

"vulva’'

where PROTHESIS has not apulied:

cf.
ct.
cf.
ct.

cf.

Y v 2

Spcaaldkdu 'the plant Calotropis procera’

ddbl 'establish!'
ddga Yarrow!
sdkwdi "iron'

Loy s, , , .
agvaalakau 'acacia nilotica

dksédl 'be femiliar with'
dzgdmi tplant '

dzvd 'Join'

C3nma3 'thigh'

alvd 'sip!

uutd 'g20 to meet!'

msdk "husband'

bund 'spend the day'
myd "mouth'

buyd "hang'

The only relevant difference between the words in the left-hand

column, where PROTHESIS hes not applied, and those in the right-hand

column, where it hnas,
amiration of the Bade
PROTHESIS has applied
those where PRCTHESIS

initial high tone.

ment in 3.2.3.

is the tone on the first syllable. A careful ex-
nominal lexicon reveals that all words where
have initial low tome and the large mejority of

could potentially have applied but has not have

I will return to the few exceptions to this state-

- . ¥ .
Nouns have fixed lexicel tone so nouns can be categorically listed

as having initial high or low tone.

Underlying tone of verbs is not so

obvious since tone is in part conditioned by verb aspect. However, it

15 a reconstructable feature of proto-Bade/Ngizim as well as a festure

of the modern languages that verbs having ™*Ce as the initisl syllable

have a verbel noun with initial low tone.

It is not at all clear that
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the verbal noun should be taken as the underlying form of the verb, bdbut
all verbs of the original structure ¥CC,V ... where C)| could abut with
Cy have undergone PROTHESIS whereas verbs with other reconstructed
syllabic structures have not (but see section 3,2.2). This rest;uctur—
ing of original *C;aC,V ... verbs may have been reinforced by the low
tone which verbs take in other aspects (perfective, second subjunctive).
The question which arises 1s why high tone has prevented PROTHESIS.
A final explanation would require a more careful phonetic study than I
was able to make, but ia Schun C(1977bl I suggest that the extra ampli-
tude associated with high tone was enough to prevent weakening of the
o separating C; and C; toc the point where it could be lost. ince the

#CyaCy ... structure was thus maintained, no rrothetic vowel was needed.

3.2.2. Syllabification with longer seguences. The discussion above has

concentrated on examples where ¥gizim nas CaCV ... and Bade has CCV ..
witk the remainder of the word being the same, other things being equal.
There are words with three or more .conscnants, €;C;C3... , where both
the sequence C)C, and the sequence CC3 are permissible. If Cp, and Cj
are allowed to abut, PRCTHESIS would not be possible in Bade bvecause
PROTHESIS in a word of the structure ClaCéca... would form an imper-
missible three consonant cluster. On the other hand, if C; and C; are
allowed to abut through PRCTHESIS, C; and C3 will have to be separated
by @ , again to prevent a three consopant sequence, giving a word

structure aC;C,3C3 With a number of exceptions, Bade has chosen

the latter strategy so that words of the form oCCsC ... in Bade corres-
pond to words of the form CaCC ... in Ngizim.20 In words where C; end C3
cannot abut, Bade agein has sCCaC ... but Ngizim has CaCaC ..., where C;
and C, cannot abut, both languages have CaCC ... ; where C) cannot abut

with Cz nor C; with Cj3, both languages have CaCaC Examples of all

these combinations are given in Table 2.

20Tpis strategy of syllabification in Bade is consistent with the po-
siticn into which @ is inserted as illustrated in (10a), viz. bvetween
the second and third consonants rather than the first and second.
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Table 2. Examples of syllabification in words with 3 or nore consopants

The left-hand columm is Ngizim, the right-nand column is Bade.

Cy» Cy, and Cq can all abut

dégzl 5dgdzd (¥g) 'fuck’

(Ba) 'copulate {animals)’

pdstl 5bzdky (Ng) 'split paim fronds'
(Ba) 'today'

zuktd dzgdty 'pierce’

raptd 31pdtd 'open'

rdbgl 51bdgd (Ng) 'destroy’

(Ba) 'stove in!

(Qujldjla)  Ugjldjié 'wake up'

guIBjiir  ugjidrgljiér (Ng) 'loose bark’
(Ba) 'lower vack'
sdkund dskund 'increase’
mdz3mi hzsmi ‘groan’
ndmi yé Simiyd 'flood!
Cy and Cy cannot abut, C; and C3 can
t3rkd 51kl forphan'
vdrds vardé 'first ripe heads of millet’
bsntd bsntd (Ng) 'pass by!
(Ba) 'narrowly miss’
sdmdd sdmdl ‘sneak up on'
Neither C, and Cy nor C, and C3 can abut ¥
(j13bsra) 1156515 " 'split wood'
(wudd) kddiwd 'dry up'
dgmiyﬁ -—— Tguard?
guguyd ———- 'shake (blarket, etec.)’



High tone cn the initial syllable has prevented C| and C,; from
coming together in Bade Just as illustrated in {21) for words of the
structurs €;aC,V ... . Thus, for words in Bade begianing with high
tone, when C; and C3 can abut tbey do; when they cannot abut they are
separated by a high vowel, but always with a tigh vowel separating C,

and Cj as well. The examples in (22) are all from Bade.

(22} C, and Cj3 can abut Cp and Cj3 cennot abut
14gdh "ladle’ cdkidik  'adze’
duksy 'the weed Mitracarpum dikdmak 'tweezers!'

scabrum’'
sdgva 'spur-winged goose' katérd 'ouppy '
guskwak  'worm' mét1815m  'cobra’
xlzvd 'female slave' wijslai "trilling'
T13yyéd1  'small calabash' séviyak 'elephant snount fish'
‘cdnnal  'molar’ 13viwa ‘chaff!
wirji 'scorpion’
wirnak 'burnt mush'

There are very few words with four or more consecutive consonants
where any two consecutive consonants could abut and where only short
bigh vowels intervene. The ounly two examples, aside from a aumber of
reduplicated forms (see section 3.2.3), that I have found in Bade are
t5kpdsi 'begin' and mdskdty 'turn'. Words such as those in the first
two sections of Tsble 2 suggest that the principle behind Bade PROTHESIS
might be stated as in (23):

(23) "(1) If the first two consonants of a root form a permissible
sequence and are not separested by a vowel other than a short
nigh vowel, let those consonants abut and add prothetic o
(2) 1if ao vowel follows C,, add epenthetic e and proceed by
grouping the next two consonants if possible.”

Such a principle would predict *btkdpsi and *msdktd . In fact,

there are no words in the language which have been syllabified in this way

ny
-3
vl

where the proto-form was ¥CaCCaC ... .2} I nave no formal explanation
for why tdkpdsl has not become *5tkdps’ , but if one considers the
string of operations speakers would bave had to go through Tto convert
the former into the latter during the period when PRCOTHESIS was a change
in progress, one can well imagine why this and the few other words like
it would have resisted change. The change of words like *léptﬁ "open'’
to dludtl also involves a fairly radicel restructuring so it is not
surprising that a fairly large proportion of the verbs and several
nouns having three consonants where PROTHESIS and resyliabification
could have taken place have also resisted the change, e.g. 1dktly
"trace designs' $ Fdtkdti1d , (8ktd ‘'vring ruin' F tdikdtd 4504
tsell' » *bdbdat , [sdamil 'plant # *dzgdmi (this word hes become
52gdmd in Western Bade), KklUdvi 'carry on back' # *ugddvi (but cf.
verbal noun Ugddf ), tidfci ‘'worn out mat' ¥ Fstitdcl .22

In fact, there are very few words of three or more syllables which
have undergone PROTHESIS even if it would have arffected only the initial
syllable. For long words the principle for deciding on clustering seems

to be es in (2k):

(24) "Find the first obligatory vowel, allow the two consonants
preceding that vowel to abut if possibie, and add a3 Defore
them."

2lmhe Bade words Ugjldrglj1dr 'lower back' and Ugzdmtdm 'marabou
stork' have the structure sCCaCCV ..., but in these words the reconstruct-
ed shape would be *CaCaCCV ..., not *CaCCaCV ...

22T collected 24 verbs with three consonants, any two of which could
abut and which were separated only by high vowels. Of, these 2k, 11 nave
the structure C3CCa, 13 have aCCeCu. An alternative explanation for
these verbs pot being restructured is a tonal one, viz. verbs with en
ipitial syllable CVC must be reconstructed as having high tone verbal
nouns. PROTHESIS seems to have taken place only sporadically with verbs
other then those having low tone verbal nouns (see section 3.2.1). Among
nouns I found only 8 clear examples with the relevant structural charac-
teristics: Sbzdké 'today', 3gzdgd 'herd', diks/ ‘'heavy', kdské
‘easy', tldfc{ ‘'worn out mat', mbdgbd ‘'monitor lizard’, Cmdyril
'grey-neaded sparrow', wiur’y{ 'fart'. The word kdské is a Xanuri
borrowing and borrowings have usually not undergone PROTHESIS (see sec-
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"Ovligatory vowel' nere will be either a high vowel which separates
two consouants which cannot abut or a "lexical” vowel, i.e. a mid or
low vowel or a loug aigh vowel, the position of which is not pre-
dictable. The priaciple in (24) almost works in general ror the
language but fails to predict the word shapes in the first two sec-
tions of Table 2, which encompass a ralrly substantial aumber of
words. In (25) are some examples of words syllabified acecrding to
(2%). 1Ia column (a) the "obligatory vowel” follows Cp so that C) and Cj
abut and require the protvhetic @ . Ia ¢olumn (5), the "obligatory
vowel" Tollows C3. Even though C; and Cy could potentially abut in
these words, they do aot since by principle (2L}, it i3 Cp and Cy
which must abut, requiring that a @& be inserted between C) and Cg.

The obligatory vowel is underlined.

(25) a. msbsdawa ‘the piant Guiera ©. mddvé){yak 'di%ting ant’
senegalensis'
ugzamt 3m 'marabou stork' bugzdra 'lying dead’'
dgvaalakdu 'Acacia nilotica' kUt £814 ‘untie!
Szvaviyi 'wash grain’ cokpapl 'squat’
dgbakwatld  'decay' t15kpald 'go mad'
hgdramt G 'gallop’ tgbabady "slosh out'

Note that priaciple {(2h) sredicts - tdkpdsd no better than (23).
In this word the first cbligatory vowel is the rinal one and (2b)

would thus give the incorrect ¥5tkdpsi

3.2.3. True exceptions and morphologicelly conditioned exceptions

to PROTHESIS. The environments where 3ade PROTHESIS has taken place
are governed by three essential factors: (1) the initial syllaole
of the word must bear low tone; (2) Cy and Cp are anot prevented from

abutting by one of the factors listed ia (18); (3) the principle of

tion 3.2.3); PROTHESIS in mdgbd or Imdyral would give an initial Mg
sequence, which otherwise does not exist in Bade or Ngizim. Not included
among the nouns are those with iaitial syllabic nesal since in an undeter-
mined number of words the nasal comes from syllabification of the nasal
onset of & prenasalized consonant and hence is not a true exgmgle of &
three consonsntel word which has undergone PROTHESIS, e.g. 1gidl ‘'poor' >
Kenuri ngddl 'poor person'.

syliabification in (23) must not be overriden by that in (24), which
applies mainly to words of three or more syllables. There are
some true exceptions to PROTHESIS--words where no phonological or
morphological factors predict that the word should not nave under-
gone PROTHESIS, e.g. ddgdriyd ‘'barb' (a type of fish), ddvaarak
'crownbird', gdt3! ‘'abandoned town site', gut!3mildm 'strong
smell', dugwd 'near'. In the materials I collected, true excep-
tions such as these totali only 10-15 as opposed to well over 200
words where PROTHESIS has applied. Besides these true exceptions,
there are several classes of appareant exceptions which have resisted
PROTHESIS for morpnological or otiner reasons.

Relati&ely recent borrowed words have not been affected by
PROTHESIS, e.g.

(26) guzdri 'provisions' < Hausa guziri
ddpd '1000! < Kanuri LELY
kdské 'easy’ < Kanuri kaské

Two types of verbal nouns have not been affected by PROTHESIS.
One type, illustrated in (272), derives from verbs of the shape
CaCV. These verbal nouns end in =-~i end the underlying /a/ of the
initial syllable assimilates in height to this -i to become @
The verbs 'die' and 'know' have irregular verbal nouns of e similar
structure and have not been affected by PROTHESIS, though interesting-
ly the verbs have been. The second type of verbal noun, illustrated
in (270), is derived from some verbs of the structure CVCCy. These
verbal nouns have the structure CV;CV,C where V} is the vowel of

the first syllable of the verdb root and V; is sometimes the same as

V), sometimes a even where V; is o . 5

(27) a. K&tf 'returning’ < katau 'return’
Gof il 'catching' < gafau ‘cateh’
wun { 'sending’ < wani 'send’
mot 'death’ < mt § aie’
sdgf 'knowledge' < 5zgau Tknow’
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have been preserved

(27} ¢. dokedadh
ddbak |

"planting' < [sdnmil
‘vraciag! < taktid
.
‘copulation’ < dagzu
310 'rurming’ < luuyd
walil farming ¥

gdéf) 'child on back' < kugv

'plant’'
"teacn ™
'copulate’
'farm, onoe'

‘earry on bavk')

which are derived from verbs with a prefix do- ,

with inivial do-

'spoiled’

‘roasted’

with all verbs.

< kwaadl

< bakd

*spoil’

'roast’

Pinally, reduplications have uni formly resisted restructuring

to permit PROTHESIS.

(28 ddgddk!
davdata
cdkcdkl
sukslkwu
kuzguz

x5tkdtl

'gerch (fish)’®

'greasy’
'sift!
'loosen’

'teach'

'seratch ground'

To permit PROTHESIS these words would have to be totally restruc-
tured, e.g. “dckdcki . Their failure to undergo PROTHESIS may be ex-
oiained as well by resistance to this type of restructuring (ef. dis-

sussion of  tdkpdsl, p. 279 as by their reduplicated structure.

Y, PBadje/Ngizim and Universal Principles of Syllabification

The discussion'to this poiﬁtlﬁas concentrated on noting sequences
of segments which are possible or impossible and designating how such
sequential restrictions are meintained by oplacement of vowels. In
this section I hope to show how & single statement for possible
syllable types in Bade/Ngizim, combined with certain hierarchies of
segments, can unify what has been basically a list of restrictions.

The general principle restricting possibie Bade/lgizim syllable

tyves can be stated as in (29):
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(29) ¥o syllable in Bede or Ngizim may have more Thao one consonant
at eitner margin, i.2. the maximum syllable is CVC.

This automatically accounts for the impermissible sequences CCC,
#nC, and CC#. 1In order to account for the permissibility or impermis-
sibility of the sequences listed in (18), we must refer to some proposed
universal nierarchies of consonant types and principles of syllabdifica-
tion.

Observations on the organization of phonological segments dating
at least to Saussure and supported by a variety of phencmena in a

aumber of languages point to hierarchies of consonantal "strength" along

certain perameters (some of the linguists most recently concerned

with tnis issue are Foley, Vennewmann, snd Hooper--see Booper [1976:195
ff.] for references and discussicn). The wost frequently noted
hierarchy is along a parameter called "sonority” or "openness”.
Cross-cutting this hierarchy are two further hierarchies, given in
(30b) and {30e):

(30) a. Sonority: stop > fricative > nasal > liquid > semivowel

b. Phonation type: voiceless > voiced > glottalized
¢. Point of articulation: labial > alveolar > velar

(read > "is stronger than")

In addition to these hierarchies based on inhevent characteristics
of segments there are hierarchies of strength associated with position
of a segment in a string of segments. Of interest here is the relatively
greater strength of syllable initial position over syllable final
position, evidenced by such phenomena as the frequency of neutraliza-
tion or loss of syllable-final consonants as opposed to the relative
infrequency or non-existence of such phenomena in syllable initial
position. Positicnal strength correlates with inherent strength of
segment types, so there is a rough hierarchy of suitability for initial
and final positions in syllables [Hooper 1976:1963. Those segment types
in descending order from left to right in (30a) are more "suitable" as

syllable initial consonents, tnose ascending from right to left as
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syllable final. This is seen, for example, from the fact that in
many languages, syllable initiel sequences such as tr , zy , etc.
are possible, whereas rt , yZ are rare if they exist at all. On
the cther hand, many languages allow only sonorant consonants in syl-
lable final position, whereas few if any allow only obstruents in
this position.

Languages show minor individual variations in the hierarchies in
(30) apd variations in the way syllabification is done, e.g. some
languages have ambisyllabic consonants while others do not, in some
languages morphological boundaries affect syliabification, etec.
Ne&eftheless, :nere.is a high degree of cross-language oredictabil-
ity of how strings of segments will be syllebified which follows from
the observations above. The three following statements for Babe and

Ngizim would have counterparts in meny languages: (1) a weak seg-

ment can always come in direct sequence with a follewing strongone since

syllabification will always be detween the two segments, e.g. Ngizim
1dr=ki ‘orphan' because the sonorant r is weaker than the stop

k (the symbol = represents syllable boundary); (2) a segment can
usually come in direct sequeance with one of relatively egqual strengbh
siace syilabification will normally be between the two, e.g. Bade/
Ngizim ép=té 'flour', but there is some variation with certain-pairs
of segments (see below); (3) a strong consonant cannot oceur in
direct sequence with a relatively weak one because syllabification
would ccome at the beginning of the sequence, e.g. there could be no
word *takru . This would be syllsbified te=kru , as such sequences
invariably are in languages that allow them, producing an impermissible
syllable of the shape CCV, disallowed in Bade/Vgizim oy (29). Bade
and Ngizim assure that such syllables will not occur by requiring
that a vowel separate such seguences Of consonants; words which have
as their first two consonants a strong conscnant followed by a weak
one comprise the largest set of cases where PROTHESIS nas not taken
place in Bade.

With these observations in mind, let us consider in turn each of

the types of segment sequences listed in {18t-e):23

- obstruent + cbstruent: Nearly all such sequences are possidle,

indicating that the strength differential between obstruents is not
great. A stop may even be followed by.a non~homorganic fricative,
e.g. Ba 8tfl 'enter'. But if the fricative is homorganic tc the
stop, i.e. if everything between the segments is equal except their
relative position on the sonority hierarchy, then they cannot occur

in sequence, e.g. Ba ddz{ ‘'vein' (not ¥bdz{ ). In (30b) glottal-
ized stops are claimed to be weaker than non-glottalized. This ac-
counts for the fact that PRCTHESIS has never taken place in Bade words
where the first two consonants are plain obstruent *+ glottalized stop.
The relative weaskness of glottalized stops is supported by indepeadent
evidence as well: ﬁe Saout [19743] describes a variety of phenomena

in some Xwa and Mande languages where glottalized sounds pattern with
sonorants, not obstruents; in Hausa, glottalized kK in some dialects
is weakened to ? (classed as a giide in some frameworks), not to a
corresponding obstruent; tonal phenomena in Bade are more easily
described if glottalized sounds are classed with sonorants than with
obstruents. Nonetheless, glottalized stops must not be radically
weaker than plain obstruents since there is no restriction on other

obstruents abutting with them in Ngizim, and word internal in Bade,

the restrictlon is only sporadically observed (see (15) and discussion).

- obstruent + sonorant: Such sequences are impossible, except for

/g/ + sonorant in Bede. Recall, However,; that when this sequence
oceurs in Bade, /g/ changes to [wl, [nl, or Lyl depending on what
follows (see (19)), so that the phonetic form of tpe word will auto-

matically be syllabified between /g/ and the next consonant, 2% The

231n (18a) sequences of identical consonants, i.e. geminate conso—
nants, are excluded. This restriction is unrelated to guestions of
syllable structure. In the few words where geminates are found, syl-

labification is between the consonants.

24Tnis is assuming that the sound symbolized Y 1s classed as a
sonorant rather than an obstruent. This is reasonable, considering the
phonetic facts. The y is very lightly articulated, approaching CAI.
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question is why /g/, an obstruent, should be allowed to abut with
sonorants in the first place. The answer seems to de that /g/ is
virtually the weakest obstruent in Bade {(being velar, it is at the
weakest point of articulation, and being voiced it is the weakest
velar, since there is no glottalized veldr). I therefore approaches
soncrants in the sirength nierarchy and with the glight phonetic
adjustments which are made it can be brought down 1o equal strength
with sonorants, nence calling for a syllable ooundary between it and
the following sonorant rather than dYefore it. This borderline status
of /g/ on the strength aierarchy also provides an explanation for why
some words in Bade show variant pronunciations, e.g. Am& = géma
"thigh', and others do not allow /g/ to abut with a soncrant at all,
e.z. gdnd 'like, as', glld ‘jealously'. While the placement of
sylieble boundaries with most consonant sequences can te uneguivo-
cally determined, e.g. =tr¥ bdut never *t=r¥ | b=g but never *=bg
the placement of syllable boundary with /g/ * sonorant is less firm.
The result is that whether /g/ is allowed to abut witkh = following

scnorant has been determined on a word by word basis.

- sonorant + obstruent: All such sequences are possible with

sporadic lexical exceptions where m is followed by s or z (see

velow for discussion).

- sonorant * sonmorant: Most such sequences are possible, but there

is more variation here than with other types of sequences. This is
especially true in the cases where one of the consonants is a aasal.
I? the first consonant is /n/ and it is follcowed by 2 nasal, it fre-
quently dissimilates to | , in which case 1t may come in contact with
a Toliowing nasal since liquids are weaker than nasals, e.g. 2aimiyl

'flood' < *hnmiyd . However, /m/ never dissimlates end it is with /m/

as the first of the sequence that the most warlation occurs. Nasals ere

ambivalent since by their oral closure they resemble obstruents, yet
by their ncn-obstructed airflow they are sonorants. Becsuse of this
ampivalence we find variation in whetner m may come ia contact with

s or z (i.e. fricatives, which fall immediately ebove rasals in

strength) end with other sonorants (liguids, which fall immediately
below nasals in strength). For specific examples, see above, p.268.
In summary, we see thut hierarchies of "strength" and principles
of syllabification that have been proposed as possible universel
feetures of language =2llow us to predict fairly accurately the types
of consonants which may or mey not occur in sequence in Bade and
Ngizim, when combined with the statement of permissible syllable types
given in (29). This meens of predicting possible sequences of con-
sonants in turn allows us to predict where the change termed PRCTHESIS

could occur in 3Bade.
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