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1. Background

This paper deals with two common phonological processes in Niger-Congo languages: the elision of a vowel which is adjacent to another vowel, and Glide Formation, in which a vowel becomes a semivowel immediately before another vowel.  Vowel Elision is illustrated in (1) and (2) and Glide Formation in (3) and (4).

(1)   Vowel Elision - Etsako (Elimelech 1976)

a. d akpa

---> dakpa
'buy a cup'

b. ukpo nod
---> ukpnod
'yesterday's cloth'

c. owa da

---> owda
'a different house'

d. umhele tsomhi
---> umheltsomhi
'some salt'

e. na idu

---> nidu
'the lion'

(2)   Vowel Elision - LuGanda (Clements 1986)

a. ka+oto

---> kooto
'fireplace'(dim.)

b. ka+ezi

---> keezi
'moon'(dim.)

c. na o+mu+ntu
---> noomuuntu
'and/with the person'

d. e+ki+kopo e+ki+o
---> ekikopeekyo
'that cup'

e. a+tem+e o+mu+ti
---> atemoomuti
'let him cut the tree'

(3)   Glide Formation - Etsako

a. du akpa

---> dwakpa
'carry a cup'

b. otu nod
---> otwnod
'yesterday's house'

c. idu wa

---> idwwa
'whose lion?'

d. pi kp

---> pykp
'shoot a tiger'

e. fomhi owa
---> fomhyowa
'sweep a house'

(4)   Glide Formation - LuGanda

a. li+ato

---> lyaato
'boat'

b. mu+iko

---> mwiiko
'trowel'

c. mu+oyo

---> mwooyo
'soul'



d. a+ba+kulu a+ba+o
---> abakulwaabo
'those elders'

e. o+mu+limi o+mu+lala

'another farmer'


---> omulimyoomulala

There have been many analyses of these processes within individual Niger-Congo languages, generally using separate phonological rules for each process as in (5):

(5)
A common analysis:

a. Glide Formation

   V   [-syll] / ___ (##) V


      [+high]


b. Vowel Elision

V   ø / ___ (##) V

There have however been few attempts to study the behavior of these processes across a wide sample of languages.  When a wider sample is examined, it turns out that these processes do not exhibit the full range of behavior that we might expect under the assumption that Vowel Elision and Glide Formation are independent phonological processes described by rules such as (5).  The present paper is part of an ongoing research program aimed at uncovering and explaining cross-linguistic generalizations associated with these processes.  These generalizations are based on my own survey of 47 Niger-Congo languages as well as Bergman's (1968) survey of 33 Niger-Congo languages.  The languages covered in the surveys are listed in (6).  Among the generalizations discovered so far are those in (7).  First, in (7a), the elision of the first of two adjacent vowels is much more common than the elision of the second of two vowels: while 60 of the 63 languages in the survey have V1 Elision, only 22 have V2 Elision.  In at least 18 of these 22 languages, moreover, only limited V2 Elision occurs.  Second, languages which have glide formation always manifest vowel elision (and/or coalescence) as well, although the converse is not true.  Third, Glide Formation never applies to sequences agreeing in frontness or roundness unless V1 is higher than V2.  Finally, as stated in (7d), there is a strong tendency for languages with V1 Elision to manifest glide formation if and only if they have contrastive consonant plus glide sequences in other environments.

(6)
Languages Surveyed

(Classification is according to Greenberg 1963: AE = Adamawa-Eastern, BC = Benue Congo, GR = Gur, KW = Kwa, MN = Mande, WA = West Atlantic). 

a. Languages found only in my survey (30):

Babole (BC), Bobangi (BC), Bolia (BC), Chakosi (KW), Chumburung (KW), Dangme (KW), Dyula (MN), Ebira (KW), Etsako (KW), Gichode (KW), Gonja (KW), Isoko (KW), Ivie (KW), Izi (KW), Kasem (GR), Kinande (BC), Krachi (KW), Lok (BC), Lugisu (BC), Moba (GR), Mundani (BC), Nawuri (KW), Niaboua (KW), Obolo (BC), Ogbia (BC), Ogori (KW), Okpe (KW), Old Moshi (BC), Owon Afa (KW), Sango (AE).

b. Languages found only in Bergman's survey (16):

Banda (AE), Bini (KW), Holoholo (BC), Idoma (KW), Igbo (KW), Karanga (BC), Kongo (BC), Malinke (MA), Mwera (BC), Ndebele (BC), Shona (BC), Tonga (BC), Tswana (BC), Twi (KW), Yakoro (BC), Yom (GR).

c. Languages common to both surveys (17):

Cibemba (BC), Dyola (WA), Efik (KW), Engenni (KW), Ewe (KW), Igede (KW), Ijo (KW), Ila (BC), Kamba (BC), Kikuyu (BC), Lamba (BC), LuGanda (BC), S. Sotho (BC), Swahili (BC), Xhosa (BC), Yoruba (KW), Zulu (BC).


Total no. of languages = 63

(7)
Cross-linguistic generalizations:

N.B. Assume that all patterns discussed below may occur both with or without compensatory lengthening, depending on the language.  (Languages with compensatory lengthening are slightly more common.)

a.
The elision of the first of two adjacent vowels (V1 elision) is much more common than the elision of the second of two vowels (V2 elision).

common: 
V1 ---> Ø / ___ V2

60 out of 63 languages have V1 Elision.  In 14 of the 60, V1 Elision occurs only under restricted circumstances.

much less common: 
V2 ---> Ø / V1 ___


22 out of 63 languages have V2 Elision.  In (at least) 18 of the 22, V2 Elision occurs only under restricted circumstances.

b.
Languages which have glide formation always manifest vowel elision (and/or coalescence)
 as well, although the converse is not true.

i.

Cu a ---> Cw a
(About 39 languages display

Ca e ---> C  e
 essentially this pattern.)



ii.

Cu a ---> C  a
(At least 7 languages.)

Ca e ---> C  e


*iii.
Cu a ---> Cw a
(No examples encountered.)

Ca e ---> Ca e

c.
Glide formation never applies to sequences agreeing in frontness or roundness unless V1 is higher than V2.

i.   Possible:

u ---> w / C ___ {a,i,e}
(in about 28 languages)

o ---> w / C ___ {a,i,e}
(in about 13 languages)

u ---> w / C ___ o

(in about 9  languages)

*ii.
Not attested in any language:

u ---> w / C ___ u
o ---> w / C ___ o

o ---> w / C ___ u

Instead, u+u, o+o, o+u typically surface as (short or long) u, o, u respectively.

d.
There is a strong tendency for languages with V1 Elision to manifest glide formation if and only if they have contrastive consonant plus glide sequences in other environments.


Cu V2 ---> Cw V2  iff.  /Cw/

About 23 languages conform, 5 fail to conform.
  (For many other languages there is insufficient information to tell.)



Ci V2 ---> Cy V2  iff.  /Cy/

About 23 languages conform, 4 fail to conform.  (For many other languages there is insufficient information to tell.)

Although the generalizations treated in this paper are based solely on languages in the Niger-Congo family, the considerable amount of diversity represented within the phonological systems of these languages makes it likely that some of these generalizations might represent much wider, or perhaps even universal constraints on the behavior of these processes.

Under approaches which formulate Glide Formation and Vowel Elision as separate language-specific rules, as in (5) some of these generalizations are quite unexpected.  There is no reason, for example, to expect Glide Formation to be consistently correlated with the presence of Vowel Elision in the same language, since we would expect some, perhaps many, languages to have a Glide Formation rule but simply lack an elision rule.  Also, there is no obvious reason to expect a preference for V1 Elision, since the rule required for V2 Elision is formally quite similar.  I wish to stress here that the challenges which these generalizations present for rule-based approaches  are not simply a consequence of the rather outdated form in which the rules in (5) are presented.  As far as I can tell, they are problematic for more recent rule-based approaches as well.

In an expanded version of this paper now in progress, I seek to account for these and other cross-linguistic generalizations within the framework of Optimality Theory (Prince & Smolensky 1993).  Because of time limitations, it will not be possible to deal with all these generalizations here.  Instead, the remainder of this talk will be devoted to an Optimality analysis of the first generalization, (7a), which concerns the predominance of V1 Elision over V2 Elision.  First, however, I set the stage by discussing the constraints which give rise to vowel elision in the first place.

(8)
Wider Goal: 
Account for these generalizations within the




framework of Optimality Theory (Prince & 





Smolensky 1993).


This paper's goal: provide an OT account of generalization (7a).

2. Optimality Theory and Hiatus Resolution

There are a variety of ways in which languages deal with sequences of vowels that arise through morphological or syntactic concatenation.  One alternative is to leave the sequence unchanged and syllabify the two vowels into separate syllables.  I will refer to this as Heterosyllabification. Other possibilities include diphthongization, epenthesizing a consonant, Glide Formation and Vowel Elision.  These possibilities are illustrated in (9):

(9)

Hiatus resolution strategies
Heterosyllabification:


input
output
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Diphthongization:
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Epenthesis:
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Vowel Elision:


input
output
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(or V1)

Glide Formation:


input
output





σ



      |

µ
µ


µ
  |   |

    |
C
V1
V2
C
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V2
Within the framework of Optimality Theory, the resolution strategy adopted in a given language will depend on the ranking of a set of constraints which favor or disfavor particular representations.  I assume that the constraints primarily relevant to the choice of output are those in (10).

(10)
Major constraints relevant to vocalic hiatus:

a.
ONSET

Avoid onsetless syllables (Prince & Smolensky


1993).

b.
*DIP

Avoid tautosyllabic vowel sequences


(diphthongs).

c.
FILL 

Avoid empty syllable positions (Prince &


Smolensky 1993). (For our purposes: avoid


epenthesis.)

d.
PARSE(F)
Avoid unincorporated (floating) features


(Prince & Smolensky 1993).

e.
*CG

Avoid consonant-plus-glide sequences.

The constraint ONSET expresses the cross-linguistic preference for syllables with onsets.  As with all constraints, ONSET is assumed to be universal.  It's effects may however be obscured in a given language by the higher ranking of other constraints.

The constraint *DIP ("avoid diphthongs") expresses the relative markedness of tautosyllabic sequences of non-identical vowels.  Where the low ranking of *DIP relative to other constraints dictates that such sequences are permitted in a particular language, vocalic hiatus may be rectified by reanalyzing the vowels as tautosyllabic.

In generating candidate output forms, the function GEN is allowed to freely supply forms in which empty syllable positions appear.  If the most optimal candidate contains one of these empty positions, this position will receive an interpretation in the phonetic component, manifesting itself as an epenthetic segment.   Epenthesis never comes for free, however, since every occurrence of an empty position violates the constraint FILL.  Thus the resolution of vocalic hiatus will be possible only in languages in which FILL is ranked sufficiently low (and in particular, below ONSET).

The constraint PARSE(F) states that features should be parsed, i.e., incorporated into an appropriate structural position.  This constraint is violated whenever one or more features in the input is unassociated in a candidate output.  Since it is assumed that unassociated features not interpreted phonetically, PARSE(F) may be viewed informally as assigning a cost to the deletion of features.  The "deletion" of an entire segment will presumably violate PARSE(F) as well, i.e., there will be one PARSE(F) violation for each feature in the segment.  I therefore assume, following Kirchner 1993 that a separate constraint against failing to parse segments is unnecessary.

In order to account for the fact that many languages do not allow Glide Formation, as well as for the fact that many languages do not tolerate consonant plus glide sequences arising from other sources, I assume a constraint *CG which disprefers these sequences.

As a first approximation, we may identify each of the above constraints with a particular hiatus resolution strategy which results when that constraint is violated, as summarized in (11).

(11) 
Result



Constraint Violated


Heterosyllabification

ONSET



Epenthesis



FILL


Diphthongization


*DIP



Vowel Elision


PARSE(F)



Glide Formation


*CG

In order to allow for the fact that languages may have both glide formation and vowel elision, I assume that additional, invariably undominated, constraints on "glidehood" rule out Glide Formation with the low vowel /a/.  We might assume for example a constraint like the one in (12), which prohibits [+low] glides.

(12)
Glidehood (GH):
Glides may not be [+low].

(Assume that GH is rarely, if ever, dominated.)

As a consequence of the "unglideability" of /a/, languages which have the ranking in (13) will use Elision when V1 is /a/, even though they display glide formation with (at least some) other sequences.

(13)
Ranking {ONSET,FILL,*DIP} >> PARSE(F) >> *CG gives Elision with /a/, Glide Formation with other vowels.

a. Elision when V1 is /a/:

	Ca VCV
	GH
	ONSET
	FILL
	*DIP
	PARSE(F)
	*CG

	CG VCV
	*
	
	
	
	
	*

	C  VCV
	
	
	
	
	*
	



b. Glide Formation when V1 is /u/:

	Cu VCV
	GH
	ONSET
	FILL
	*DIP
	PARSE(F)
	*CG

	Cw VCV
	
	
	
	
	
	*

	C  VCV
	
	
	
	
	*
	


3. Why V1 Elision is More Common (and General)

I now turn to the problem of accounting for the predominance of V1 Elision over V2 Elision.  The presence or absence of these two types of Elision in the 63 languages in the combined surveys is summarized in (14).

(14)
a. 40 Languages with V1 Elision only
   (L =limited):

Babole, Bolia, Chakosi, Chumburung, Dyula(L), Gichode, Gonja, Izi, Kinande, Krachi, Lokêê, Lugisu, Moba(L), Nawuri, Obolo(L), Ogbia, Ogori, Old Moshi(L), Owon Afa, Banda, Idoma, Igbo, Karanga, Kongo, Malinke, Mwera, Ndebele, Tswana(L), Twi, Yom, Engenni, Igede, Ijo(L), Ila, Kamba, Kikuyu(L), LuGanda, S. Sotho(L), Swahili, Xhosa.

b. 20 Languages with both V1 and V2 Elision

   (L= limited):

Bobangi (V2 L), Dangme (both L), Ebira (V2 L), Etsako (V2 L), Isoko (V2 L), Ivie (V2 L), Niaboua (both L), Sango (V2 L), Bini (V2 L), Holoholo, Shona, Tonga (V2 L), Yakoro (V2 L), Cibemba (both L), Dyola (both L),  Efik (both L), Ewe (both L), Lamba (V2 L), Yoruba, Zulu (V2 L).

(Note the absence of languages in which only V1 is limited.)

c. Languages with only (?) V2 Elision:

Mundani(L), Okpe(L?)

In both cases, only V2 Elision is explicitly mentioned in the source.

Of more significance than the simple numerical preference for V1 elision is the fact that V2 elision seems to occur only under a very restricted set of circumstances.  For while many languages regularly elide V1 across morpheme and/or word boundaries, there were no languages in my own survey with fully regular V2 elision.  Apart from the two languages listed in (14c), moreover, every language in the survey with V2 elision also has V1 elision under some circumstances.  And in nine of the languages with both V1 and V2 elision, V2 elision is more restricted.  There are no cases, on the other hand, of languages in which V1 Elision is limited and V2 Elision widespread. In fact, the only kinds of circumstances under which V2 elision is found to occur in my own survey are those summarized in (15).  First, some languages elide V2 at word boundaries when the second word belongs to a restricted set of function words.  For example in Etsako, the initial vowel of na 'this' and a few other function words is elided following a word-final vowel.  Second, some languages such as Etsako and Mundani display V2 elision at stem boundaries in certain lexical compounds.  Third, some languages display V2 elision when V2 is a particular vowel.  Finally, a couple languages elide the initial vowel of certain suffixes after a preceding vowel.

(15)
Cases of V2 Elision (my survey):

a.
Some languages elide V2 at word boundaries when the second word belongs to a restricted set of function words, e.g., in Etsako, the initial vowel of na 'this' and a few other function words is elided following a word-final vowel:




na eτi na 
--->
n eτi na
'this cup'


the cup this

b.
Some languages (e.g., Etsako, Mundani) display V2 elision at stem boundaries in certain lexical compounds.

c.
Some languages display V2 elision when V2 is a particular vowel.  In Diola-Fogny, for example, initial //'s of verb stems are elided after prefixes. (V1 elision predominates elsewhere in Diola-Fogny.)
d.
Some languages (Okpe, Dangme) elide the initial vowel of certain suffixes after a preceding vowel.
The restricted nature of V2 Elision was also noted by Bergman for the languages in his survey.  Without giving specifics regarding the circumstances under which V2 Elision may occur, he makes the following general statement, given in (16):
(16)
When elision occurs in a given language, there is always loss of vowels, but seldom loss of initial vowels...Furthermore, the loss of initial vowels is usually very limited in its statistical incidence.

The analysis I posit to account for this preference for V1 Elision relies in part on the notion put forth in Steriade (1993) that certain prominent positions lend themselves more readily to maintaining contrasts among particular kinds of features and/or segments.  In keeping with this idea, we might expect that vowel features or segments will be more resistant to deletion in certain environments.  I propose that one example of such an environment is word-initial position.  In support of this, we may note that while there are many languages in which word-final or word-medial vowels are lost historically or synchronically,
 the loss of word-initial vowels seems to be quite rare.
  (Note that here I am speaking of vowel loss in general and not just in hiatus contexts.)  To account for the resistance of vowel features to loss word-initially, I posit the additional PARSE constraint in (17).

(17)
PARSE(F,wi)
Parse features in word-initial

position.

A second position-specific PARSE constraint I posit is the one in (18), which favors parsing of features in morphemes with lexical content, as opposed to grammatical morphemes.

(18)
PARSE(F,lex)
Parse features in a morpheme

or word with lexical (as

opposed to grammatical

content).

The existence of this constraint predicts that features or segments in content morphemes will be less susceptible to loss than those in function morphemes.  Occurrence in a lexical morpheme is also one of the positions that Steriade cites as likely support a greater variety of featural contrasts.

(19) (deleted)

Given these additional PARSE constraints, the elision of V2 in word- or stem-initial position will normally be more costly than the elision of a preceding V1, as indicated in the tableaux in (20) and (21).  In (20), PARSE(F,lex) and PARSE(F) are violated by both V1 and V2 Elision.  Only V2 Elision violates PARSE(F,wi) initial, however, and so it loses out to V1 elision.  In (21), we see that V2 Elision at a prefix stem boundary violates both PARSE(F) and PARSE(F,lex), whereas V2 Elision violates only PARSE(F).  Once again, V1 Elision is the winner.

(20)
Across a word boundary (assume both words are

content words):

	CV1 V2CV
	PARSE(F,wi)
	PARSE(F,lex)
	PARSE(F)

	C   V2CV
	
	*
	*

	CV1   CV
	*
	*
	*


(21)
Between a prefix and stem:

	CV1+V2CV
	PARSE(F,wi)
	PARSE(F,lex)
	PARSE(F)

	C   V2CV
	
	
	*

	CV1   CV
	
	*
	*


A possible exception to the predominance of V1 Elision at word boundaries occurs when the constraint PARSE(F,lex) is ranked above PARSE(F,wi).  In this case, the initial vowel of a function word will be elided after the final vowel of a lexical word, as in the case of the Etsako phrase in (22), in which the initial vowel of the function word na 'this' is elided in V2 position.  

(22)
Elision of V2 initially in function word (Etsako):

eτi na 
--->
eτi na
'this cup'


cup this

The optimality of V2 Elision with this form is illustrated in the tableaux in (23).

(23)
PARSE(F,lex) >> PARSE(F,wi) gives V2 Elision when
V2 belongs to a function word and V1 a lexical word:

	eτi na
	PARSE(F,lex)
	PARSE(F,wi)
	PARSE(F)

	eτ  na
	*
	
	*

	eτi  na
	
	*
	*


Where V1 is the final vowel of a stem and V2 is the initial vowel of a suffix, the analysis predicts that V2 Elision should always be preferred, since this violates only PARSE(F), whereas V1 Elision violates in addition PARSE(F,lex).  This is illustrated in the tableaux in (24).

(24)
V2 Elision predicted at stem-suffix boundary:

	CV1+V2
	PARSE(F,lex)
	PARSE(F,wi)
	PARSE(F)

	CV1
	
	
	*

	C   V2
	*
	
	*


In fact, the sources I surveyed give few examples of elision at suffix boundaries, the only relatively clear cases being those listed in (25).

(25)
a. Languages with V2 Elision at stem-suffix boundaries:

Okpe, Dangme (limited)

b. Languages with V1 Elision at stem-suffix boundaries:

LuGanda, Ogbia, Moba

c. Languages with both V1 and V2 Elision at stem-suffix boundaries:

Niaboua

If both V1 and V2 Elision are possible at stem-suffix boundaries, as these cases suggest, then my analysis is in need of modification in order to allow the possibility of V1 Elision in this context.  Presumably this should be done by positing an additional constraint or constraints which in some way favor the parsing of the initial vowel of a suffix.  Given the scarcity of relevant data in my survey, however, it would be premature at this point to speculate too strongly on the specific nature of these constraints.  I therefore leave the analysis as it stands, pending further investigation based on additional language sources.

In conclusion, I have provided an analysis of one particular generalization that emerges from a cross-linguistic study of Glide Formation and Vowel Elision in a variety of Niger-Congo languages.  This generalization, which concerns an overwhelming preference for V1 Elision at word boundaries and at prefix-stem boundaries, is accounted for through a pair of specific PARSE constraints which favor the parsing of features and/or segments in word-initial position and in morphemes with lexical content.

(26)
Conclusion:


Several cross-linguistic generalizations emerge from a study of a wide sample of Niger-Congo languages.  One such generalization is that V2 Elision is both less common and, when it does occur, much less general than V1 Elision.  This preference for V1 Elision is accounted for by a series of specific PARSE constraints which favor the parsing of features and/or segments in the following prominent positions:

1.
word-initially

2.
in morphemes with lexical content
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� Generalizations (a) and (b) were originally suggested by Bergman.


� Following Bergman (1968), I use the term "coalescence" to refer to a situation in which V1+V2 is realized as a third vowel sharing features of both V1 and V2.  The most common form of coalescence encountered in the survey is one in which a non-high V1 plus a high V2 is realized as a non-high version of V2, e.g., a+i>e, e+u>o.


� Languages: Xhosa, Kasem, Ebira, Sango, Cibemba, Engenni, Ewe, Etsako, Okpe,  Swahili, Kamba, Lamba, Ila, LuGanda, Chumburung, Ogogi, Obolo, Isoko, Ivie, Igede, Lugisu, Chakosi, Gichode, Krachi, Kinande, Babole, Nawuri, Gonja.


� Languages: Xhosa, Kasem, Sango, Cibemba, Ewe, Lamba, Chumburung, Chakosi, Gichode, Krachi, Babole, Nawuri, Gonja.


� Ebira, Etsako, Okpe, Ila, LuGanda, Isoko, Ivie, Igede, Gonja.


� A single possible exception is Gonja, in which /Co+o/ is realized as [Cwo:] according to Painter (1970).


� Languages which glide round V1 and have /Cw/'s: Ebira, Gonja, Cibemba, Engenni, Etsako, Kamba, Lamba, LuGanda, Bolia, Bobangi, Niaboua, Nawuri, Chumburung, Obolo, Igede, Chakosi, Gichode, Krachi, Kinande, Babole.  Languages which have neither /Cw/'s nor GF with round V: Ijo, Moba, Mundani.  Languages with no /Cw/'s but (limited) GF with round V: Diola-Fogny, Ewe.  Languages with /Cw/'s but not GF with round V: Izi, Lok, Lulobo.


� Languages which glide front V1 and have /Cy/'s: Ebira, Cibemba, Engenni, Etsako, Kamba, Lamba, LuGanda, Obolo, Igede, Chakosi, Kinande, Babole.  Languages with neither: Ewe, Ijo, Lokêê, Moba, Mundani, Kikuyu, Niaboua, Nawuri, Chumburung, Gichode, Krachi.  Languages with /Cy/'s but no GF with front vowels: Izi, Lulobo.  Languages with GF with front vowels but no /Cy/'s:  Kasem, Diola-Fogny.


� In some cases, the absence of V2 Elision in a language was inferred from the fact that the source made no explicit mention of it.  Hence it is possible that some of the languages in (�seq no veex�14�a) actually belong in (�seq no veex�14�b).


� Nawuri, Chumburung, Lardil, Latin, Tonkawa


� Languages with initial epenthesis: Mohawk (Michelson, Harvard Studies in Phonology 1), Arabic, Spanish, Hindi (initial /i/--"In defense of the universal syllabic template" - R. Singh, paper presented at 1980 meeting of Canadian Association of Linguistics), Bade (initial [â] -- Russ Schuh, Bade/Nigizim vowels and syllable structure SAL 1978 9:247-284).





