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domains: evidence from two Igbo
rules®
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In order to adequately describe the application of phonological rules
across word boundaries, phonologists have appealed to the notion of
prosodic domains (Selkirk 1980, 1986; Nespor & Vogel 1982, 1986;
Kaisse 1985 Inkelas & Zec 1990). This research has supggested that the
domains within and scross which rules apply cannot be defined in purely
syntactic terms, but rather that a domain structure consisting of prosodic
entities such as the phonological word, phonological phrase and intona-
tional phrase must be built up from the svntactic structure. It is to these
prosodic categories that phonological rules refer. Prosodic domains are
derived from but not necessarily coextensive with syntactic or mor-
phological domains. In fact, some of the best evidence for the necessity of
a prosodic structure in addition to a syntactic structure comes from cases
where the two do nof march, and where the correct phonological general-
isations can only be captured in terms of the prosodic structure. Igho
presents just such a mismatch. This paper will examine two rules — ATR
vowel harmony and vowel assimilation — that make the mismatch clear.
These two rules apply in complementary situations : harmony applies only
within the word, assimilation only between words. Both rules delineate the
same domain, although one operates within the domain boundaries;, one
across them. This paper will show that, because of complications intro-
duced by compound words, the syntactic or morphological word does not
correctly describe this domain, while a prosodic definition allows a
straightforward account. This single prosodic domain will be shown to be
present in the lexicon and to persist, unchanged by morphological
derivation, into the postlexical phonology. §1 will briefly describe some
basic aspects of Igbo phenology and morphology and will introduce the
system of vowel harmony. The application of the harmony rule in
different morphelogical environments will be discussed. In §2 the need to
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invoke a prosodic word that is not enextensive with the synractic word will
be demonstrated. Vowel assimilation will be described in §3, where it will
he shown that reference to the prosodic word 1s again necessary to account
for the application of this rule. An alternative approach, not relving on
prosodic domains, will be discussed in §4. It will be seen, however, that
while a non-prosodic approach can account for the facts of vowel harmony
if some crucial assumptions are made, it offers no insight into vowel
assimilation. Only the domain-based approach offers a unified account of
these two systems.

1 Vowel harmony
1,1 The vowel system

Igbo has an eight-vowel system which is symmetric with regard to the
feature [advanced tongue root] (ATR). Four of the vowels are pronounced
with the tongue root stiffened or advanced, the other four with the tongue
root relaxed. Vowels also contrast for the features [high] and [round];

(1) i i uu o o e a
high + 44 4
round + 4 4
ATE 4+ + I +

1n the Igho orthography, which will be used here, [ —ATER] vowels, with
the exception of /a/, a low central vowel, are written with a dot beneath
the letter, (The orthographic practice of marking low tones with a grave
accent and mid tones with a bar, leaving high tones unmarked, will also be
followed here. Tone will not be a focus of this paper.)

MNote that /e/ and /a/ are described as featurally alike except for the
ATR walue. This is to account for the fact that /e/ and fa/ alternate in
morphemes subject to harmony (such as the participial prefix, a-/e-). As
the hasic phonological opposition in height is between high and non-high
vowels only, lowering and backing of the [—ATR] vowel may be
described as a secondary phenomenon, dependent on relaxation of the
tongue root (Ladefoged 1968). The exact pronunciation of fa/ varies by
dialeet and by phonological environment {Emenanjo 197H).

1.2 Nouns

The basic [gbo noun is disvllabic, as illustrated in (2). Longer words may
be formed ]_:n. reduplication (as in ghirughiou 'roundness’ or ikighthavight
‘owl"), or by compounding (discussed below in §1.4). Nouns carry no
inflection for gender or number. (All the examples cited in this paper are
from Emenanjo 1978 unless otherwise noted. ]
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(2)  Igbo nouns

[—ATR] [+ATR]

uzd  ‘road’ Bzt  ‘corpse’
akpi ‘scorpion’ abe ‘pear'

aji ‘kola nut’ obi  ‘heart’

uka ‘discussion’ ero  ‘mushroom’
aja ‘sacrifice’ ele  ‘deer’

As these examples show, [+ATR] and [
within simple nouns.

The only exceptions are a small class of nou
oceurs with a [+ ATR] vowel. The roots that belong to this class vary from
dialect to dialect: where some dialects have an initial /a/ others will have
an initial /e/ and wvice versa (Emenanjo 1978). Some examples of
disharmonic roots are given in (3):

—ATR] vowels do not cooccur

ns in which an initial /a/

these

(3) adli  ‘bitter kola’ aktu  ‘traditional door’
akpo ‘roof of the mouth’ akpe ‘soap box’
afe ‘shirt’ aln ‘thought’

The fact that all cases of disharmony within simple nouns involve an Ja/
in initial position suggests that these vowels are invisible to the [+ ATR]
value of the root due to extraprosodicity. It will be argued in §2 below
(following Clark 1990) that all initial vowels in nouns are in fact prefixes,
These disharmonic prefixes, then, are marked as invisible to, or not a pare
of, the domain in which harmony applies, and are assigned a [~ ATR]
value by default.’ No restrictions on the harmony rule itself are necessary,
In the following discussion it will be assumed that extraprosodicity can
account for the cases of disharmony, and thar ATR harmony

otherwise
applies without exception within nen-compound nouns,

1.3 Verbs

Igho verb stems are monosyllabic. Two or more stems may form a
compound wverb, and the verh may be modified by one or more
‘extensional ' suffixes which add semantic information such as manner or
direction, Verbal prefixes indicate infinitive, participial or inflected form,
and inflectional suffixes indicate time reference or temporal aspect.
Inflectional affixes do not alter the semantic structure of the verh. The
verbal template and an example are given in (4). In some verh forms the
(segmental) inflectional suffix is optional, as tense and aspect are often
indicated by tonal changes, and there is no inflectional suffix in the
infinitive or participial forms:

i e e e e e i e .

— e e
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{(4)  The fgho verd

prefix — stem — stem — extensional — inflectional
suffix suffix
o = _Ba == Pl | = wa = ri
inl  — throw - goout - begin - indic

‘he/she/it began to throw out’

I'he morphological and phonological properties of each verbal component
will be dealt with in the sections below. A more detailed discussion of the
morphological domains and processes assumed will be provided in §2.1.

1.3.1 Infiectional suffixes. Inflectional suffixes harmonise with verb stems.
No affix of this type is invariant : the ATR category of the stemn determines
the ATR category of the affix. Examples of harmony to inflectional suffixes
are given in (5). Tonal changes in the verbs, which depend on the
inflection, the underlying tone of the verb and the tonal environment, will
not be discussed here.

(5) Harmony to inflectional suffixes
~af-e ‘imperative’
~ghi/-ght  ‘mnegative’
-Vla/-Vle ‘perfective’

si-a “tell §i-t ‘cook!’
si-ghi  'did not tell’ si-ghi ‘did not conk’
si-ala  ‘has told’ gi-ele  ‘has cooked”’

1.3.2 Inmflectional prefixes, The ATR category of the stem also determines
the ATR category of an inflectional prefix, as shown in (6);
(6) i-/i- ‘infinitive’
b-/0- ‘agentive’
a-fe-  ‘participial ®

i-sT  ‘to tell’ i-sT  ‘to cook’
o-si ‘the teller’ o-s1  ‘the cook’
a-s1 ‘telling’ ¢-51  ‘cocking’

Harmany also applies from the stem to what traditional grammars have
called ‘dependent pronouns’, vowels immediately preceding the verb that
indicate the person and number of the subject when a full NF is not used.
Some examples are given in (7):

(7] Harmeny to dependent pronouns

o si-ala  's/he has told’ o si-ele  ‘s/he has cooked'
i si-ri 'vou (56) said’ i si-rt ‘vou (3G) cooked’
a s1-r1  ‘someone said’ ¢ 51-r1  ‘someone cooked'

Although these elements are written separately from the verb, and have
been described as pronouns, their phonological behaviour and mor-
phological distribution indicate that they ought to be considered as affixes.

A mismateh
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There are three classes of ‘pronouns’ in Igho: the dependent subject
pronouns described above, independent (or emphatic) subject pronouns
and object pronouns. The different forms for each persan and number are
shown in (8), Gender is not specified : the 3rd singular pronoun may mean
‘he’, 'she’ or *it’. The indefinite subject pronoun, which has no in-
dependent or object form, means ‘someone’

(8)  Pronguns
dependent subject independent subject ohject

Isg afe..m m (hmu) m {mu)
2sg 1/ ngi =

dsg 0 va va

1pl — anvi anyi

2pl — unu uriu

ipl dife...ha ha ha

indef. a/e -— —
The lIst person singular and 3rd person plural pronouns, in their
dependent form, consist of the a-/e- prefix preceding the verh and a
pronominal element following :

(3} e ji= r& I a- Za- i m
prefx-go-indic  1sG prefix-sweep-indic  1s5G
T went' 'T swept
e- J&- re ha 8- Zé- ri ha

prefix-po-indic  3rz prefix-sweep-indic  3pL

‘they went’ ‘they swept’
These three types of pronouns behave differently with TEspect to vowel
harmany. The independent and object pronouns do not harmonise with
the verb but invariantly retain their [—ATR] specification.* The de-
pendent pronouns do harmanise. If these dependent pronominal elements
are not considered affixes, the harmony rule will have to be made more
complicated in order to include the disjoint classes of affix and dependent
{(but not independent) pronouns.

There is morphological evidence as well indicating that these elements
are affixes. Dependent pronouns are in complemen tary distribution with
4 semantically empty verbal prefix (a-/e-), which appears on inflected
verbs when a subject NP is expressed.! Some examples are given in (10):

(10} Verbal prefixes
ada e- bu- ghi ite
A, wvb.prefix- carry-not pot
‘Ada is not carrying a pot’
ida a- chg- ghi egd
A, ubprefix- want-not mon BV
'‘Ada does not want money’




106  Elizabeth C. Zviga
chiké g- zu- ola  uls ahn
o vh.prefix- buy-perf house that
‘Chike has bought that house’

uzd  é- ri- ele ji
U,  ob.prefix- eat-perf wvam
‘Uzo has eaten vams'
compare:

0 chd-ghiegd  ‘s/he does not want money’
1cho-ghi epd  ‘vou (56) do not want money'

o ri-ele j3 ‘s(he has eaten yams®

i ti-ele ji ‘vou (2G) have eaten yams’
a sl-1i ‘someone said’

E 81-Ti ‘someone cooked’

The verbal prefix never appears with a dependent pronoun. It does
appear, however, with independent pronouns, as shown in (11a) for
disyllabic pronouns and {11b} for empharic monosyllabic pronouns:

(11) a. anyi e- ji-  ghi egd
IPL  wh.prefix- hold-not money
‘we are not holding money’

untll 4- Zél- ala ebe ahun
2PL  vh.prefix- sweep-perf place that
‘you (PL) have swept that place’

b. ha & ri- ele wa
IrL wh.prefix- eat-perl it
‘they have eaten 1t

The different phonological and morphological behaviour of the different
kinds of pronouns would be difficult to account for if they were given the
same status, The disyllabic (11a) and emphatic (11h) pronouns, which do
not harmeonise, occur outside a verbal prefix, while the pronouns that do
harmonise oceur in the prefix slot. This fact is most easily captured
without stipulative morphological marking if it is assumed that dependent
pronouns. are prefixes and thus part of the verb, while disyllabic and
emphatic pronouns are independent words, It is especially telling that the
verbal prefix on inflected verbs is homeophonous with the indefinite
dependent pronoun ‘someone . These two are in fact the same rmorpheme,
a prefix indicating that the verb is inflected for a subject, whose person and
number are indicated elsewhere or inferred from the context.

We have seen, then, that vowel harmony applies from a verb stem to the
inflectional affixes adjacent to it.
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1.3.3 Extensional suffives. Extensional suffixes can be distinguished from
inflectional suffixes in several ways. Extensional suffixes alter or extend the
meeting of the verb without changing its time reference or grammatical
function, while inflectional suffixes change the tense or aspect without
a!termg the semantic content. The tonal behaviour of the two kinds of afix
is different. While inflectional suffixes often impose gramatically con-
ditioned tonal changes on the verb (see Goldsmith 1979), the kinds of
tonal changes seen with extensional suffixes are typical of those seen when
independent words become adjacent. Extensional suffixes can occur in
clusters and with an inflectional affix, but there may be only one
inflectional affix per verb. Further, extensional suffixes always appear
inside any inflectional affix with Whlr.h they occur, Examples of verbs with
extensional affixes are given in (12).°

(12) Extensional suffixes

gha-kiri — ghakiri
run-up and down

‘run up and down'

nwu-chu « nwichu ‘die prematurely’

die- prematurely

bi- ko + hiko

live-assoc

live together'

bi- ko-  ri- La — bikorita
live-assoc-applic-direction
‘live together to one another's advantage’

Most extensional suffixes do not harmonise with the verb root. (In these
cazes, discussed more fully below, an inflectional suffix will harmonise
with the extensional suffix to which it is adjacent.) There iz, however, a
class of extensional suffixes that do harmonise. About 16%, of the 88
extensional suffixes listed in Emenanjo (1978) show harmonic variants. A
few of these are listed 1n (13a), and some examples of the alternations are
given in (13b):

(13) a. Harmonic extensional suffixes
-ba/-be (or -wa/-we) ‘begin to’

-ba/-be fut, sgainst’
-bu/bu “formerly’
-gha/-ghe ‘together with’

‘applicative’
‘continuously’

-ri/-ri (or r'V)
-sisi/-sisi

_taf-te ‘motion towards”’
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b. Alternations

i+zu+ta = I~ZU-ta *to buy for’
‘inf, buy, towards’
14zu+ta - {=gu-fg *to mect with'

‘inf, meet, towards’

ot Ewu-twatly - o-gwu-rwa-la it is beginning to finish’
‘3sg, finish, begin, perf’

0+ 18 -+ fwa -+ re =0 JE~UE-pE ‘he began going’

386, go, begin, indic’

Emenanjo notes that the suffixes that harmonise vary from dialect to
dialect, and that, even within a dialect, one form may be preferred over
another and used invariantly by some speakers.

These harmonic extensional suffixes do not systematically differ from
other extensional suffixes phonetically, semantically or morphologically.
There are extensional suffixes homophonous to these that do net har-
monise: for example, -be *from’ and -gbe *upwards’. The suffix -di, which
means, like -bu/-bu, ‘formerly ', does not harmonise. These suffixes are
not specially marked as to which classes of words they can combine with.
The difference between the harmonic and non-harmaonic extensional
suffixes must be lexically marked. Those that harmonise fall into 4 class
with the inflectional affixes, Thaose that do not seem ta form a compound-
like entity with the verb root. The next section turns to a description of
compounds, and to the affinity between extensional suffixes and the
constituents of a compound.

1.4 Compounds

Although Igbo morphemes may consist of only one or two syllables, words
may be much longer. Compound words may be composed of verbs, nouns
ar even entire phrases. These are many such compounds, fully in-
corporated into the lexicon:

(14) a. Verbal compounds

bu+fe —+ bufz ‘carry across’

"carry, cross'

gba+gha+1lii —ghaghali ‘leave alone, forgive’

“run, pass, make’ (Williamson 1972)
ki +fu — kufu “kick away’

‘srrike, lose’

tu+pi4fe = tupife ‘throw out across’

‘throw, go out, cross’

go+pu - gOpl ‘buy up, buy out’

‘buy, go out’ (Williamson 1972)
gha}ghu — ghaghu ‘cheat, trick’

‘turn, hurt' (Wilhamson 1972)
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b.  Nominal compounds

alu+m+di — alumdi ‘marriage "
"marriage, hushand’ {Clark 1990)
di+ike — dike ‘man of strength’

‘master, strength’

nhi+m+echpe = nhiimekpe "plea for pardon’
‘presentation, plea’

omij + iko = omiikeo ‘merey’

*well {water), cup’

(Clark 1990)

e Phrasal compounds

-ma+m-+ihe — amarnihe “wisdom '
‘know, something’

o-me-+na+ala — omenaali ‘tradition”’
‘it happens, n, (the) land'

o-ga+na+iru  —aginiiru ‘progress’

‘it goes, toward, forward part’

(Clark 1990)

These examples show that while [+ATR] and [-ATR] morphemes may
freely combine, harmony does not apply between the parts of a compound,
However, harmony does apply from compounded verb stems to inflec-
tional affixes attached ta the verb, The examples in (15) show compounds
of two verb stems. The inflectional prefix (a-/e-) agrees with the first
element, and the inflectional suffixes (- Via/Vle and -go/-go) agree with the
second element:

(13}  Compound verbs with inflectional affixes
[—.%;I'R] [+ATR]
_,»". .‘\ ﬂ\\
anyt [a  [[ku] [fa]lole] ya
IrL  infl-strike-lose-perf it
'we have kicked it away'
[-ATR] [+ATR]
el N
’ ~ N
ibé [& [[gha] [gbu]lga] m
I,  inf-turn- hurt- past lsc
‘Ibe cheated me' (Willitamson 1972)
An inflectional affix will receive the ATR specification of the verb stem or
extensional affix to which it is adjacent. In the example in (16), the
inflectional suffix -rg/-ro (‘indicative’) agrees with the invariant ex-
tensional suffix -ko, while the prefix a-/e- (*parucipial ') agrees with the
verb root. (The repetition of the verb in participial form is a common
means of expressing emphasis.)
(16) faa bi- ka- rg £- bi- ko n'-ebe  ahd
3PL  live-assoc-indic prtcp-live- assoc in-place that
‘they really live together there”
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An extensional affix thus resembles the second element of a compound
verb in the position that it occupies (inside the inflectional affix) and in its
behaviour with respect to harmony (it does not harmonise with the initial
verb stem, but an inflectional affix will harmonise with it). Emenanjo
(1978: 124) discusses the *tonal, morphological, and semanric affinities ' of
extensional suffixes and verbs. Many of these suffixes are in fact completely
homophonous with independent verbs that have only slightly different
meanings, for example, -ga ‘bevond’ and ga 'pass’ or -ra “towards’ and
ru ‘reach’. Unlike independent verb stems, however, extensional affixes
are restricted to second or third position. They might well be referred to
as hound roots.” "

With respect to harmony, both compound verbs and verbs with
extensional suffixes behave as though their constituents formed two
separate words,

1.5 Independent words

No syntactic enviromment reguires harmony among separate words,
Harmony does not apply:

(17} a. between subject and verh

chiké a- zu- ola uld aht uzd &~ - ele g
C. infl- buy- perf house that U, infl-eat-perf yam
*Chike has bought that house' ‘Uzo has eaten vams'

b. betwween verb and abject

unii jé- ré ahia adad chg- to Lgo
2PL  go-indic market A want-indic money
‘yvou went to the market’ ‘Ada wants money’

c. between the multiple objects of a verb

0 nyé- i idu akwa 3 nyé- lu  ada ihf:
JsG give-past [, epes 35G pgive-past A, thing

‘s'he gave Idu some egps’ ‘s/he pave something to Adg’

d. between anoun and 1ts modifiers or specifiers

the ocha nkitd ojil
thing white dog.  black
- * T i 1
‘a white thing a black dog
the & ulo niile ahi
thing this building all  those

‘this thing' ‘all those buildings’
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. between complementisers, comjunctions or prepositions and their

objects
ki chiké bia- ra tupu Gt echi
when C. come-indic

before morning day

‘when Chike came’ ‘befare tomorrow’

na i Ji na eds
prep  water

¥am conj cocoyam
‘on the water’

‘vam and cocovam'

. between auxiliary and main verbs
alumma na  én ji ada ga igo i
T, prog eat yam A. fur buy yam
‘Ulumma 1s eating yam’ ‘Ada is going to buv vam'

To review the evidence, harmony applies:

(1) within non-compound nouns;

(it) from a verb stem to all inflectional prefixes, including ‘dependent
pronouns’:

(iii) from a verb stem to all inflectional and some extensional suffixes.
Harmony does not apply:

(i) from a verb stemn to most extensional suffixes:

(ii) between the constituents of a compound, whether they are nominal,
verbal or from other syntactic categories;

{iii) between any independent words, including nouns, main verhs,
auxiliary verbs, modifiers, determiners, prepositions and complemen-
risers.

It 13 clear from these facts that morphology and phonology interact to
determine the domains in which vowel harmony applies. §2.1 will
delineate the morphological derivation of Igho words. §2.2 will then
present an account of the operation of the rule of vowel harmony, using
prosodic domaing derived from the morphological constituents.

2 Analysis
2.1 Morpholegical domains and derivations

This analysis will argue for four types of lexical constituents in Igbo:
roots, stems, extended stems and fully inflected words. The basic
structure of the lexicon assumed here is that of Lieber (1980}, The
structure of the verb is illustrated in (18a), the structure of the noun in
(18b). Parentheses indicate optional elements:
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(18) a. Forks

linflectional
prefix

|'~:er]:r'| (ﬁ'erl::]” f'e:-;tunsionaﬂ] :'nﬂq:c:i-:mui]
Lraot] |\[root|/|| suffix _JJ suffix |

b. Nowuns

[prefix [noun root]]

Traditional analyses describe verb stems as being monosyllabic and noun
stems as bisyllabic. Clark (1990) argues, however, that most if not all
morphemes in Igho, including nouns, are monosyllabic and that all initial
vowels are themselves prefixes.” Evidence that disyllabic nouns are
composed of a stem and a prefix comes from paradigms in which a single
morpheme mayv appear as either 4 noun or as an inflected verh depending
on the prefix added, for examnple (Clark 1990: 7).

(19) u-ce "mind’ -t “to think'
e-nyd  “mirror’ i-nyd  ‘to observe’
i-bu  ‘lgad" i-bu  ‘to carry’
a-bu  ‘song’ i-bu  ‘to sing’

Clark argues that the nominal prefixes are part of a now defunct
classificatory system, similar to the class prefixes in other West African
languages. The prefix vowels and their tones now have no meaning and,
synchronically, each noun must specify both the vowel quality and the
tone of the prefix it will take. These prefixes are no longer productive.
Loan words, for example, do not receive prefixes (e.g. mote ‘car’), and
some commuonly used nouns have lost their prefixes, or never had them
{e.g.ji 'yam " and di “husband "), However, considering these initial vowels
as prefixes explains the otherwise accidental generalisation that nearly all
nouns begin with vowels or syllabic nasals while all uninflected verbs
begin with consonants. This approach also simplifies the description of
disharmoenic nouns (81.2). If all initial vowels are prefixes, the initial
vowels of disharmonic nouns may be analysed as instantiations of two
prefixes (one high-toned and one low) marked as extraprosodic in the
lexicon. Since alternations such as those in (19) are common, it may be
assumed that Igbo monosyllabic roots are undifferentiated as to mor-
phological category. Initial vowels function as stem markers for nouns,
while verb roots undergo a zero-derivation. Partial lexical entries for the
components of the noun neé ‘mind’ and the verb cé ‘think’ are shown in
(200
(20) root: [ce] ‘thinking’
[u [—]]
stem markers: [u [ ]] er 11,
N W
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of its parts.” The compounding rule is given in (21). The part of the rule
specifying identical syntactic categories is omitted ;
(21) Compounding
[stem] [stem] — [[stem] [stem]]

domains 113

o ztems of the same
constituent. Hecause

Nominal and verbal compounding cannot take place later than the stem
level. Compounds mayv not he composed of verbs that already include
extensional or inflectional suffixes. The order stem-stem-suffix-suffix is
allowed; the order stem-suffix-stem-suffix is not, as shown in (22) for
extensional suffixes and in {23) for inflectional suffixes:

(22) a. stem-suffix b.  stem-suffix
tu-  wa -
throw-begin
‘begin to throw!

pl- ra
infl-go out-indic
‘sihe went out’

C.  stem-stem-suffix-suffiz d. *stem-suffix-stem-suffix
tu- pl- Wia- i

throw-go out- begin- for
‘begin to throw out for'

*u-wa-pi-ra

(23) a. e- bu- ghi b. e- fe- ghi
infl- carrv-not
‘does not carry’

infl- cross-not
‘does not cross’

c. e- bu- fe- ghi d. =e-bu-ghi-fi
infl- carry- cross-not
‘does not carry across' 2. #e-bu-e-fé-ghi

Although extensional suffixes may not be interspersed with independent
stems in complex verbs, they may be added onto each other. The verb in
(24) has six extensional suffixes:

(24) i~ me-h(- bié-  si- kéné- goda-rit  ya nke & :
inf-do- around-away-about-really-until-appl him thing this
‘to shake this thoroughly for him'

This ability to concatenate must be captured in the subcategorisation
frames of extensional suffixes. If this subcategorisation frame was specified
as in (25a), subcategorising for the simple stem and producing a new
morphological category, an extended stem, no recursion would be pos-
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sible. If, on the other hand, the frame was specified as in (25b), sub-
categorising for the simple stem domain and producing a new domain of
the same type, recursion would be allowed, but the outpurt of extensional
suffixation would serve as input to the compounding rule, producing an
illicit ordering {e.g. (22d}). It must he assumed, therefore, that extensional
suffixes subecategorise for the extended stem domain, as in (25¢).1" A
default rule (26) converts all stems into extended stems if no specific
extensional affix 1s added:

(23) Subcategorisation of extensional affixes
a. *[[stem] —].,
b. *[[stem] —].,...

C. [E ]--xq _Jex:

(26) Default
[stem] — [[stem]], .
This default rule will apply to both nouns and verbs,

Like extensional suffixes, inflectional suffixes may attach to a simple,
compound or extended verb. They differ from the extensional suffixes in
that there may be no recursion of inflection, and no extensional suffixes
may attach outside them. Further, the presence of an infinitive or
participial prefix precludes the appearance of an infiectional suffix. Having
both prefives and suffixes subcategorise for the extended stem domain
and produce a word domain, as shown in (27), captures these facts nicely.
Either a prefix or a suffix may attach, but not both,

(27)  Subcategorisation of inflectional affixes
a. infinitive and participial prefixes [— [stem],. 1,
b. suffixes [[stem].., —]..

The subject markers differ from the infinitive and participial prefixes in
that a subject marker must appear if there is an inflectional sufix. In no
case may there be twe prefixes. Subject prefixes, therefore, must be
restricted to attaching only to words that have tense. (27) may be revised

as (28):

(28)  Subcategorisation of inflectional affixes (revised)
a. infinitive and participial prefixes [— [stem].. 1.
b. suffixes [[stem]

ext ]1\'
+i=nse

¢. subject prefixes [— [-tense],, 3,

The requirement that there be one and only one subject market and one
and only one tense will be enforced by the syntax.

Because nouns do not undergo any inflection, a second default rule (29)
changes all nominal stems into words. The phrasal compounding rule'
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operates on the word domain, and it is the word domain that enters the
syntax

(29)  Default

[N stemn] —[[N]],.

The distribution of the different kinds of verbal and nominal elements
has motivated four types of morphological constituents in Igbo: root,
stem, extended stem and word. §2.2 will discuss how the evidence from

vowel harmony maotivates a mapping from marphalogical constituent L44]
phonological domain,

2.2 A prosodic analysis of the domain of vowel harmony

The mechanism of spreading of the ATR feature may be described simply
and straightforwardly. One may assume an underlving representation of
vocalic features as shown in (1}, with only one value of each feature
present. Roots that surface with a [+ ATR] value have that specification
underlyingly ; those that surface with a [—ATR] value have their specifica-
tion filled in by default. It is simpler to assume that the ATR feature is
Hoating, associated with the maorpheme, rather than linked to a specific
vowel. As the vast majority of morphemes have only a single vowel there
is little empirical evidence for or against pre-association, except that in the
few polysyllabic nouns the choice of the vowel to which the specification
is attached underlyingly would he arbitrary. Inflectional affixes have no
underlying ATR specification, but receive their value either by default or
spreading, depending on the root with which they are combined,

The harmony rule may be stared simply as in (30), as a rule thar links
the ATR feature to vowels in a one-to-many relationship. This linking
rule will apply whenever its structural description is met, while the filling
in of default ([—ATR]) values will be left until the end of the lexicon.

(30) Link ATR
ATR
Vvevev

The application of (30) is illustrated in (31), Underspecified vowels are
indicated with capital letters.

(31) a- zu- ola g- 1i- ele
infl- buy- perf infl- cat- perf
*has bought' ‘has eaten’
a. UR [+ATR]
zU rl
b. link ATR [+ATR]

[
— i
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e affixation [+ATR]
A 2U OlA A AW
d. link ATR [+ATR]
T,
- S
e 1 ele
e. default [-ATR]
x"'ng*'\x

a zu ola =

For SR a=-zu-ola e-ri-cle

The more challenging task is to describe the domain of the A'TR
spreading rule, Each of the environments discussed in §1.5, both those
where harmony applies and those where it does not, must be aceounted
for. It is clear that the domain of vowel harmony does not directly
correspond to anv of the morphological constituents motivated in §2.1.
Because harmony applies from stems to inflectional affixes, the domain of
harmony would have to be the word domain in order to include them. Yet
harmony does not apply hetween compounds, which are part of the ward
domain, As was argued above, the distribution of inflectional and
extensional affixes (always at the edges, never between the two elements of
a compound) indicates that compounded stems form a single mor-
phological domain. Yet the phonological evidence indicates that com-
pounds form two domains,

Such a mismatch between the morphological and prosodic status of
compounds has been reported for Sanskrit (Selkirk 1980), Dutch {Booij
1985), Hungarian, Turkish and Italian (Nespor & Vogel 1986), Malavalam
(Sproat 1986) and Indonesian (Cohn 1989). It is a strong argument for the
necessity and independence of prosodic structure. If only the morpho-
logical structure was present, and was the only constituency available to
the phonological rules, there would be no way to derive a single domain for
the morphology but two for the phonology. However, if both kinds of
constituents are available we would expect there to be cases where the two
structures do not march. Igbo compounds muy be added to the list of such
cases.

The ATR linking rule as written in (32} reflects the fact that harmony
applies on a prosodic domain, labelled w. It is convenient to think of the
w-domain as a prosodic word because it 15, at least by the end of the lexical
derivation, roughly word-sized, although it does not correspond exactly
with either the morphalogical word or the prosodic word as it has heen
defined in other analyses,

(32) Link 4ATR
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The mechanism for creating this prosodic domain must be specified.
Because harmony is o lexical rule, the domain in which it applies must be
present in the lexicon: the boundary between the two halves of a
compound would no longer be visible in the postlexical phonology.
Prosodic structure in the lexicon has been argued for by Booij (1985) and
Inkelas (1989,

The phonology of Igho provides evidence that information about
prosodic constituency is present in the lexicon alongside information
about morphological constituency. Both kinds of information must be
present because the morphological and phonological domains are not the
same. Under this analysis, a prosodic domain created early in the lexical
component will persist throughout the lexical processes and will extend
into the postlexical component. There is no need for a prosodic derivation
accompanving the morphological derivation, as proposed in Inkelas
{1989), The prosodic domain may be enlarged by the addition of affixes,
but no other changes in the prosodic structure are required.

[zbo roots are lexically specified to form w-domains. The morphological
domain is not changed; rather, the two tvpes of structure are co-present,
This is shown in (33):

(33) morphological constitueney  prosodic constituency
[root] A

[t may seem strange to refer to an entity such as an underived root as a
‘word', The label is appropriate, however, because the same domain will
persist throughout the derivation, and into the postlexical phonology.
There is no need in Igho to refer to different levels of lexical prosadic
CAtEIroTies.

Morphologically, as was shown in (20), the nominal prefixes attach to
roots and form stems, Prosodically, however, they must form part of the
w-domain. Inkelas (198%: 142) has argued that this is the default
behaviour of affixes: attaching to a prosodic constituent 2 and forming a
larger constituent of the same type. This property can be captured in
terms of a prosodic subcategorisation frame, as shown in (34):

(34)  Subcategarisation of nominal prefixes
morphological constituency prosodic constituency

= [FUUL]JBLEH. [— [ ]m' ]-u

As (34) is the default subecategorisation, the prosodic frame of these
harmonising nominal affixes does not have to be specified as part of the
lexical entry. In the unmarked case, prefixes are integrated into a following
prosodic word. Harmony then applies on the w-domain. Prefixes will carry
no lexical specification for ATR, and will receive a [+ATR] value by
spreading from the root, or [—ATR] by default. Non-harmonic affixes, on
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the other hand, require a special specification, indicating that they do nat
become part of the harmony domain.

(35)  Subcategorisation of non-harmonic nominal affixes
morphological constituency prosodic constitucncy
{_ {]-nctﬂstém E { ]..;

These prefixes, then, are marked in the lexicon as extraprosodic by means
of a special prosodic subcategorisation frame., Again, it should be noted
that the morphelogical structure remains unchanged, Instead of a restruc-
turing in the moarphological constituency, informatian about a second
type of domain structure, which may not correspond to the first, is made
available,

The formation of a new morphological constituent does not trigger the
creation of g new phonclogical constituent. Th 1§ is séen in compounding.
Each verb or noun stem has been assigned the prosodic category w by rule
{33). Compuunding combines the stems intg a single marphological unit,
but the prosodic structure is unaltered, and the prosodic domains remain
separate. This is shown in (36)-

(36)  Compounding

morphological constituency prosodie constituency
[stem] [stem] —= [[stem] [stem]] [stem], [stem]

Thus harmony is prevented from applying berween the members of g
compound.

Disharmonic nouns may also become parts of compounds. When a
noun with a disharmonic prefix is used as the second half of 4 compound,
the prefix still surfaces with a [—ATR] value. Two examples of this are
okylku-abuke ‘a small fow]"' and ostsi-anyike ‘wood of an axe, axe handle®
(both from Williamson 1972). It was argued ahove that the disharmony in
the noun stem can be accounted for by assuming that the prefix, due roa
special prosodic subcategorisation, is outside of the harmony domain. In a
compound, however, the prefix is no longer peripheral, and thus it cannot
continue to be extraprosodic. As the prefix is not deleted, it must, by the
principle of exhaustive parsing (Selkirk 1986), be incorporated somehow
into the prosodic structure, Yet because the prefix remains disharmonic,
the vowel, if it has not vet been assigned [— ATR], cannot be incorporated
into the domain of an adjacent stem, where it would he subject to
harmony. One solution would be to assume a rule that, to satisfy
exhaustive parsing, creates a domain for any stray material, This approach
is similar to that taken by Selkirk & Shen (1990), who propose that
function words that are prevented from attaching to an adjacent prosodic
word by the presence of g stronger boundary form their own prosodic
word domain, Such z rule is independently motivated in Izbo by the
behaviour of function words, which form independent prosodic domains,
with no harmoeny between a function word and its object. As funcrion
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words do not start out as stems, a defaul
assign them their prosodic status.

Alternatively, one might assume cvelie default rules (Iirparsky 1989),
If the [—ATR] value is filled in on the prefix before the compound is
formed, incorporating the vowel into an-adjacent w-domain will not cause
any change. The data here is insufficient to choose between the two
approaches. In the interest of avoiding derivations mare complicated than
necessary, cyclic default rules will not he assumed here,

Inflectional affixes, as was shown in (15}, harmonise with a verh stem o
which they are adjacent. Inflectional affixes have the same default prosodic
subcategorisation as the nominal affixes, They become part of the prosodic
constituent to which they are attached by the morphology. Like the
nominal prefixes, inflectional affixes have no lexical specification for ATR -

(37)  Subcategorisation of inflectional ajjixes

t domain-formation rule will

morphological prosodic
constituency Cconstituency
a. mfnitive and
participial prefixes [— [verb]]., == T ER ¥
b. suffixes [fext stem] —], [—[ 1. 1.
c. subject prefixes [—[V +tensell, [—] =L

Again, this is the default prosodic subcategorisation for affixes, In the
labelling of the brackers, however, this analysis departs from Inkelas
(1989), who, in order to differentiate affixes and clitics, argues that affixes
will not subcategorise for the word domain, Unlike the word domain in
the analysis proposed by Inkelas, however, the w-domain is the only
lexical prosodic domain in Igho.

The non-harmonising extensional suffixes must, like verb stems in
compounds, form their own prosodic domain apart from the stem,
Harmonising extensional suffixes, like inflectional affixes, are incorporated
into the w-domain. The difference between the two tyvpes of extensional
suffix must be lexically specified. As was argued in §1.3.3, no consistent
distinctions can be made in the morphological or semantic structure of the
harmonic and disharmonic extensional affixes. That the difference be-
tween them is arbitrary is shown by the fact that speakers differ as to the
category to which some affixes are assigned. In the account being
developed here, we must assume that the harmonic affixes are marked in
the lexicon to form a single prosodic domain with the verb stem, while the
disharmonic affixes form their own domain, Their lexical subcaregorisa-
tion frames would be as in (38):

(3B} a. non-harmonic extensional affixes
morphological constituency prosodic constituency
[[stem] —] [ L
b. harmonic extensional affixes
morphological constituency prasodic constituency

[[stem] —] I %—
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A precedent for specifying the prosodic constituency of a lexical itern is
found in Zec & Inkelas (1990), in their discussion of clitics in Serbo-
Croatian, They argue that while most function words in Serbo-Croatian
are-clitics, two prepositions, alf and pa, function mstead as hosts, and thus
must be underlvingly specified to form independent prosodic words,
Concatenations of extensional affixes show that their independent
prosodic constituency must he assigned underlyingly, rather than by a rule
such as the default rule motivated for disharmonic prefixes and for
function words. If a late default rule motivated by exhaustive parsing werg
to create a prosodic constituent for the extensional affixes, they would all
be grouped into a single constituent, The extensional affixes atrached to 2
stem may differ in their ATR value, however, indicating that they must be
separated by domain boundaries. This was illustrated by the verb in (24),
repeated as (39), where a [—ATR] suffix appears surrounded by [+ ATR]
syllables:

(49} 0= me-hii- bé-  si-  kéne- godi-ru ya nke 3
inf-do- a:'nund—awuy—nhmu:—ruall}'—until—appi him thing this
‘to shake this tharoughly for him’

If all the extensional suffixes formed a single domain, 51 would be subject
to harmony from the ather sulfixes in the domain, and would receive a
[+ATR] value.'®

Additionally, only the non-harmonic suffixes may carry an underlving
specification for ATR. Like all inflectional affixes, the harmonising
suffixes must be unspecified, Otherwise, the situation would arise in which
a [+ ATR] suffix would combine into s phonological word with a [—ATR]
root, spreading its [+ AT'R] value. This situation does not arise: [—ATR]
verb roots retain their value when they combine with [+ ATR] extensional
suffixes, as in i-gha-kiri (in (12)), which combines the root meaning ‘run’
with a directional suffix ‘up and down’,

Extensional affixes thus share properties both of verbs and of affixes.
Like affixes, thev are morphologically dependent. Yet they are historically
derived from verbs, and like independent verbs they may he specified for
ATR and in most cases form independent prosodic domains, Given their
intermediate and unstable status, it is not surprising that some lexical
marking 1s necessary to specify which properties a given extensional suffix
may have,

‘The derivations of a compound and an extended verb with inflectional
affixes are given in (40) and (41):
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Derivation of a compound verp

I1.

LII.

morphological prosodic
constitlency constituency
UR [+ATR]
[ghA] [gbU]
formation of [FATR] [+ATR]
frasodie
domains (33)  [ghA] [gbU] [ehA],  [gbU],
link ATR (32) [+ATR]
[ghA],  [gbu],
morphological [+ATR]
compaiding |
(36) [[ghA] [gbu]] ==
link ATR (32) —
default domain [+ATR]
assipnment |
(26) [[ghA-gbu]]
inflectional [+ATR]
affixation |
(37) [A [[ghA-gbu] gO]]
Sformation of [+ATR]

Prosodie
damains (37)

tink ATR (32)

default

. SR

|
[A [ghA], [[gbu], g0,

[+ATR]

[A [ghAl, 1, [[gbul, go],
[~ATR] [+ATR]

[a [ghal,, 1, [Tgbul, 201,

a-gha-gbu-go
*has cheared'

|
i
i
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[-ATR] [+ATR]
[i—g bal,, [kir..i]m

1-gha-kiri

‘to run up and down’
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These derivations show that the domain-based approach developed in this
section makes the correct predictions of where harmony will and will not
OCCUr.

In order to make sense of the domains over which vowel harmony
operates, the w-domain, a phonological entity which is not coextensive
with the morphological word, is needed. The rule of vowel harmony itself
does not have to be constrained by specification of the morphological
environments where it applies: to some suffixes but not all, within nouns
but not between two compounded stems. Rather, its domain is fixed as w.
No direct reference to syntax is necessary. The operation of vowel
harmony is constrained by the structure of words in Igho and their
combinatorial properties as specified in phonological subcategorisation
frames in the lexicon,

[t was also shown that only one lexical prosodic domain is needed in
Igbo. This is a departure from Inkelas (1989), where it is argued that
morphological derivation will trigger phonological derivation. The deri-
vation of additional domains in Igbo, however, would be at best
superfluous.”™ In the absence of evidence to the contrary, this in-
dependence of morphological and prosodic structure would be the default
case: changes in one domain do not necessarily cause chanpes in the other,

Further evidence of this proposed prosodic constituency is found in the
rule of vowel assimilation. In assimilation as well, the morphological and
prosodic domains do not coincide. The rule of assimilation makes.
reference to the same prosodic constituent as does vowel harmony,

3 Supporting evidence: vowel assimilation

Because most Igho words begin and end in vowels,
become adjacent across word boundaries. While in carefu] speech both
vowels are pronounced, in fluent speech a rule of progressive assimilation
applies, so that the first vowel takes on the quality of the secand. Emenanjo
notes that *failure to assimilate or to assimilate correctly ... marks a halting
and laboured style characteristic of non-native learners/speakers?’ (1978:
25). In all but the most rapid speech the duration and tone level of bath
vowels are retained. If the first vowel s non-high (/e a 0 9/) assimilation

vowels frequently

takes place regardless of the quality or tone level of the following vowel.
If the first vowel is high (/i i u u/), assimilation is conditional - fu/and fu/f
assimilate only in rapid speech: fif and /i/ may become glides if the
following vowel is on the same tone level. Some examnples of assimilation
of high vowels are given in (42):

PFIO 4
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(42) a. High hach votels

ewu ise = pwiise or ‘five poats’
tgoat, five’ WL 15e
oltwi ego - ckweego or  ‘talk about money’
“talk, money’ okwu ego
onu any -+ onaanu or 'mouth of an animal’
‘mouth, animal’ onu anu
o-bluria ego —o blireego or 's/he carried money’
*3st-carrv-past, o bird epo

money’

b. High fromt voewels

isl ewn - isvewu *head of a goat!
‘head, goat’ '
idiri uld —~udiryuldy “tvpe of house'
‘tvpe, house’

anyi e-je-ghi  —anyeejeghi “we did not go'

“1rL, infl-go-not’

Because the assimilation of high vowels 15 conditional while the as-
similation of non-high vowels 1s obligatory in fluent speech, the rest of this
section will use only the non-high subset for llustration. A more thorough
examination of the factors, including vowel height, that influence the
application of vowel assimilation, especially across stronger svntactic
boundaries, can be found in Zsiga (in preparation).

3.1 Noun stems and verb stems

Assimilation takes place only across word boundaries. This- makes as-
similation a juncture rule, in the terminology of Selkirk (1980, 1986). In
fact, vowels are seldom adjacent within a word, due to the overwhelming
preponderance of CV syllables, but when vowel sequences do occur, both
vowels retain their quality.

A small class of verbs and nouns take the form CVV, as shown in (43).
Of these, some contain identical vowels underlyingly'® (43a), and some
contain a high vowel (whose assimilation would be conditional even across
word boundaries (43b)), but a few words do contain sequences that would
unconditionally undergo assimilation if the rule operated within the
domain of the word (43c):

(43) a. jee Y !
baa ‘enter’
b. bia ‘come’

hie ‘te’

gbuo  “two’
c. awal  porridge’
mai ‘wing'

In each of these cases two vowels are pronounced.
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3.2 Inflectional affixes

Vowel sequences within words occur more often across morpheme
boundaries. Although many vowel-initial suffixes are reduplicative, as in
(44), and thus contmin identical vowels by definition, unassimilated
sequences do ocur. One example is the past perfective suffix, which in
some words takes a reduplicated vowel (as in (#4)), but in other words the
form -ala/-ele (45), Reduplication can be distinguished from assimilation
because in reduplication the quality of the first vowel is repeated while in
assimilation the quality of the first vowel is lost.

(44) o-me-ele ‘s/he has done’ gh-o  ‘huy!’
o-za-ala  ‘s/he has swept’ bb-o  ‘cut up!’
Zit=g ‘sweep |’
ché-e 'think!’

(#3) ov-so-ele  ‘s/he has followed’
o-chg-ala 's/he has desired’
o-si-ele ‘s/he has cooked'’

Examples of non-identical vowels within words are not NUmerous,
When they do occur, however, the two vowels will not be assimilated.

3.3 Extensional affixes

Emenanjo (1978) lists no vowel-initial extensional affixes. Being consonant-
mitial, these morphemes are not candidates for vowel assimilation,

3.4 Independent words

Examples of vowel assimilation are found in all syntactic environments,
Assimilations between the major constituents of the sentence are shown in
(46), Igbo word order is SV,

(46) a. Between subject and verh

ada e- bu- ghi ite
A, infl-carry-not pot
‘Ada is not carrying a pot’

— adeebughi ité

chiké a- si- ghi asi
C. infl- say-not saving
‘Chike did not tell a lie'

— chikaasighi asi

ha e- je- ghi
JeL infl- po-not
‘they did not go'

—+ heejeghi
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Il b.  Between verb and object

35G-sweep-indic house

‘; O-  Za- ra ulé — ozdriyld
‘s/he swept the house’

{ i=  cho- b egd — ichoréegd
25G- want-1indic money
‘you want maoney’

0-  80- Ty tze » pshréeze
IsG-follow-indic chief
‘s’he followed a chief'

o- gh- 1B ala — ppdraila
3&G-buy-indic land
‘s/he bought some land’

c. Between the multiple objects of a verb

o-  nyé- i ada ihe — onvélaadithe
((d 38G-give-indic A. thing
i ‘s/he gave Ada something’
(it
' o-  nye- ld ofo dkwa  — onvélu ofaidkwa

35G-give-indic O, eggs
‘s/he gave Ofo some eggs’

Assimilations in these environments are possible butr not obligatory.
Assimilations between major constituents seem to oceur only when the
constituents are short and simple. If the subject is a complex noun phrase,
for example, assimilation between subject and verb is less likely (Zsigain
preparation),

Assimilation also oceurs within the major syntactic constituents, The
structure of the Igbo noun phrase is shown in (47), and examples of
assimilation within the noun phrase are given in (48):

(47 N"
___.-""'ﬂ oK
.-" H\\._
kS H\
____-""-'.-HH‘\-\.\ 3 H\-\
N modifier  specifier

(48) a.

noun—adjectite

the oma —+ihooma ‘white thing'
the ukwu — ihuukwu ‘big thing'
ulo ukwu —uliukwu  *big house’
nkitd ojif —nkitdojit  “black dog’

A mismate
b.  moun—specifi
nwoké a
the a
eze ahu
ulo a
the ize
c. longer NPs
nkiti ocha
dog white
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ult ubi ‘he
aha ihe “fin
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Bgo avolo  ‘m
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b. noun-specifier

nwok& 3 —=nwokad ‘this man'
the i —ihaj ‘this thing '
eze dhu —=¢zaahu ‘that chief’
uld a =~ ulah ‘this house’
the ise ~= 1hilse ‘five things*

. longer NPs
nkitd ocha oma uny — nkitbochoomuuniy
dog  white beautiful vour  ‘vour beautiful white dog'

or four words may be run together, with all of the vowels

[ the ‘associative construction’, nouns may be used to modify other

nouans.

(49)

Tonal changes indicate the meaning ‘X1 of X2°*,

Assoclative construction

ihe gzo ‘thing, other’ +ihoozo ‘another thing’
uld ubi ‘house, farm' =uliiubi “farmhouse’

gha ihe ‘name, thing’ —ahiihe ‘name of a thing’
uld ala ‘house, land’ = uladla "bungalow '

BZo aydldo  ‘money, cowries’ >egadyoly  ‘cowry currency

With respect 1o assimilation, function wards behave as independent
prosodic entities, with assimilation between complementisers, conjundc-
tions, and prepositions and their objects;

(50)

Funection words

ka - PpU- ri ezl
when 35G-go out-indic outside
‘when s/he got outside’

— kooplréoz

mia 0- nwe-ghi onye
but 35G-have-not zomeone
‘but s/he has no-one’

— moonweghoonye

maka okwu 2 - makookwua
dbout ralk this

‘about this talk®

nia ime uléy —+ niimuuld ‘inside the house!

in inside house

iwe na antima — iwe noonluma  ‘anger and misery’
na i~#u-ri ihe — mniizuru ihe ‘and to buy things'
na ubi — niibi ‘on the farm’

it Qtutl — niitum ‘in the morning'
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The preposition na is exceptional in that it takes on both the quality and
the tone of the following vowel, It is usually written only as #'. The vowel
timing-slot is retained, however, and the {/a/ surfaces when the Preposition
precedes a consonant-initial noun : g moto 'in the car’, nd ji “on the vam’,
In these cases the vowel is low-toned, but this valye may be supplied by
rule or by default, and the vowel may be underlvingly toneless. The
preposition is the only case of assimilation where tone as well as vowe]
quality spreads.

Like funetion words, auxiliary verbs behave as prosodically inde-
pendent, and assimilation takes place berween main and auxiliary verbs:

(51) ada pga- egd Ji — ada geegéd ji "Ada will buy vams'
A, fut-buy vam

unir aki- &li- ro ji — unu akédliro ji

2PL neg.past-eat-indic vam

‘vou have not eaten vam'

O-  na- & onrn — onéerinri ‘s/he eats!
3sG-habit-eat food

In this case, the analysis of duxiliary verbs as independent words is
supported by the syntax: in some constructions, the inflectional suffixes
will appear on the auxiliary, not the main verb. In (32), the indicative and
negative indicative suffixes (-ra and -ghi) are attached to the auxiliary
verbs (na ‘habitual’ and ga “future’) rather than to the main verbs, which
appear in participial or infinitive forms, The order prefix-suffix-root would

of course be impossible, so an analysis of the auxiliaries as prefixes is ruled
DT,

{(52) unil na- ré - zd ulg
2PL habitual-indic partic-sweep house
‘you were sweeping the house’

o- ga- ghi &- me  ya
isG-will-neg partic-do it
‘s/he is not going to do it’

mmiri gi- ri i- zo
rain will-indic  inf-fall
‘rain is going to fall’

The operation of vowel harmaony (as was noted in §1.5) also supports the
analysis of auxiliaries as independent words. While the dependent pro-
nouns and inflectional suffixes agree in ATR value with the auxiliary verb
(as shown in (52): ¢ ga ghi), there is no vowel harmony between auxiliary
and main verb (as shown in (51): ga egd). This would indicate that the
auxiliary forms a single prosodic dornain with its inflectional affixes, but
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forms a separate domain from the main verb. Assimilation then operates
at this domain boundary. The effects of harmony would not necessarily be
wiped out by assimilation: while assimilation does not apply ;
careful speech, vowel harmony does, so that a :
nunciation of the examples above indicates v
appropriate affixes, but neither vowe
main and auxiliary verb.
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3.5 Compounds

While there is no vowel harmony between the two elements of compounds,
assimilation does ocour:

(53) ife oma —ifooma ‘name: a good thing’
‘thing, good’
ama echi  —ameechi  ‘name: tomorrow {is) unknown'
‘not known, tomorrow '
omi iko —omiiko ‘mercy’

‘well water, cup’

onve ocha --onvoocha ‘Whites'

‘person, white’

4ma nsu - Ambosy ‘witch '
‘distinguishing mark, one consecrated to a deity’
Ogi ma iru —oganiiru  ‘progress’

‘it goes, toward, forward'

inye aka = invaaka ‘help' (n.}

‘to give, hand’

Again, phonological rules mark the two elements of a compound as
separate words, '

3.6 Analysis

We have seen that assimilation applies between words, but not within.
Compare the within-word sequences in (43) and (43) to the same
sequences when they occur across word boundaries in (46}+50): for
example chigro-egd *want money’ becoming chiréego, uwlo @ ‘house this’
becoming ulaa, and na rzury ‘and misery’ becoming mirzury, while cho-ala
“look-perf’, sg-ele * follow-perf’ and mwa; ¢ porridge’ remain unassimilated,
While the instances of vowel sequences within words are not very
numerous, an assimilated pronunciation 1s always prohibited in those that
do oceur. Assimilation applices:

(i) between independent words: nouns, main verbs, auxiliary verhs,
medifiers and determiners, and function words;

(ii) between the constituents of a compound.
Harmony does not apply in these cases. Assimilation does not apply :

{1) within stems:

(i) from verb roots to inflectional affixes,
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Harmony does apply here.!* The environments in which assimilation
pecurs are the inverse of those in which harmony occurs.

The domain that was relevant for harmony will be the same one that is
relevant for assimilation, except that the rule will make reference to the
domain boundaries. The same w-domain that was present at the level of
inflectional affixation remains relevant at the fevel where words combine.
There iz no evidence that morphological and syntactic derivation and
concatenation have triggered comparable changes in the prosodic CAteEgory,
"The behaviour of compounds is erucial in this analysis: the same boundary
that was posited between the elements of a compound to prevent harmony
must remain visible at the later level to allow assimnilation. Apain, the word
must be prosodic, naort morphological, for the same reasons as argued
above: although compounds count as a single word with respect to the
syntax, they count as two words with respect to this phonological rule.

(54)  Vowel assimilation

place

.r_.l-""-.l r"]u.

Although more research into higher level prosodic constituents in Igbo is
needed, it seems reasonable, because assimilation occurs berween major
constituents only when they are simple, to assume that this rule is
restricted to the phonological phrase.

These two rules, vowel assimilation and vowel harmony, have provided
evidence for a3 mismatch bhetween morphological and prosodic con-
stituents. Only if both types of constituent are present can the mismatch
be resolved. The prosodic account, in positing a single domain to which
both harmony and assimilation make reference, provides a unified analvsis
of these two complementary rules.

4 Two values for ATR

An alternative account of the vowel harmony data, not making reference
to prosodic domains, was proposed in Zsiga (1988).'7 If one assumes th"“.
there is no independent prosodic structure and that the -:Eu:sm-.hr‘.l of
harmony 15 coextensive with the syntactic word, a different mechanism
must be used to block harmony within compounds and from stems 1o
extensional affixes. Harmony may be blocked by the specification ui both
values of ATR in the lexicon. What 1s lost in this approach is the
interesting connection with the vowel assimilation.

In order to account for the vowel harmony data, Zsiga (1988) argued for
the specification of both [+ ATR] and [— ATR] values in Igbo roots. The
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proposed lexical specifications for different morphological categories are
given in (35):

(33} Lextcal specifications

harmonic roots and invariant [+ATR] [-ATR]
extensional suffixes; |

CV{CWV) SRR { O Ty
inflectional affixes: (V) C) v

disharmonic roots: [FATR][+ATR]

vV (:: v

harmonising extensional (CVCV
suffixes:

All roots and most extensional suffixes would be lexically specified for
either plus or minus ATR on one vowel, with this feature then spreading
to the other vowels within the morpheme. Inflectional affixes would be left
unspecified for ATR. Disharmonic roots would be exceptional in having
both vowels specified (although it was not pursued in the 1988 paper, an
extraprosodicity solution to these roots is not ruled out in this approach),
and harmonising extensional suffixes would be exceptional in remaining
unspecified. If both values of ATR are specified in this way, a simple rule
of spreading can be emploved, only shghtly different from the rule in {30)
and not specifving any particular domain:

(56) Spread ATR {non-prosodic version )
[ ATR]
VvV VY
Spreading of the ATR value between two elements of a compound is

prevented by the blocking effect of the opposite ATR specification of the
other element, as shown in (57):

(57)  Blocking due to spectfication of [—ATR |
[-ATR] [+ATR]

a- ku- fu- ole
infi- strike-lose-perf E S o
*has kicked away' A ku &40 OA,

Both values, [+ ATR] and [—ATR], will spread. This is to account for
certain compounds, such as those in (38), where a bisyllabic [ = ATR] root
combines with a [+ATR] root. If [—ATR] did not spread at the
morpheme level from the first vowel to the second of a root like aly
nothing would prevent the spread of [+ATR] onto that vowel at the
compounding level. This would result in *alumdi. If the first vowel s
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assumed 1o be a prefix, this would indjcare that the
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(58) —ATR] spreading . pg T—4 TR} spreading
4. [-ATR] [+ ATR] [-ATR] [+A]T!-'{f

alli - mdj » ul[_.'.— meli alumdi ‘marriage’
b. [+ATR] [- ATR] [+.—‘L|'TR] [-ATR]

| ~ oy i Wl

8l - hla * 8 - bla sibia ‘come from'
(Williamson 1972

¢. [-ATR] [+ATR] [-ATR] [+ATR]
B e [rerm )
biE - chj * biE - chi biachi ‘come
regularly’
(Williamson 1972)

To block spreading of [+ ATR] in the case of sthia, the [=ATR] fearure
must either spread irgelf (as shown in (38b)), or be specified on the first
vowel of bia. In the case of biachi (58c), however, the second vowel would
have to be specified if nn [—ATR] spreading is assumed, If specification
of both ATR values is to be used to block feature spreading hetween
members of a compound, it must be assumed that both values will spread.
Spreading of both values of a feature, however, is not attested in other
ATR languages, and has not been found 1o he necessary in other types of
vowel harmony svstems. The grammar of Igbo would he simpler if only
one value of ATR needed to be specified, and only that one value spread,
Further, specification of both values of ATR does nothing to explain why
assimilation occurs in compound words. The only explanation of why
assimilation does not occur between roots and affixes but does occur
between two roots in g compound is that in the former case the structiral
description of the rule js not met, while in the latter it is. If the structural
description includes the phonological word boundary, with the phono-
logical word domain defined as it needs to be for the rule of vowel
harmony, the application within compounds follows straightforwardly.
While both accounts require information to he specified in the lexicon,
either prosodic structure or the predictable [—ATR] value, the prosodic
account 1s to be preferred because it provides a unified account of the
domains of the application both of harmony and of assimilation.
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5 Conclusion

This paper has examined in detail the domains of application of twao
phonological rules in Igbo: vowel harmony and vowel assimilation, The
two rules conspire to delimit the domain of the prosodic waord : harmony
applies only within words. assimilation only berween words. There is no
environment where both rules roay apply. It was shown thar the one
domain necessary for the descriprion of vowel harmony persists through-
out the lexical derivation (where harmony applies) and into the postiexical
phonology (where assimilation applies). This clear delimitation of g
prosodic domain has brought to light a mismatch between
syntactic and prosodic constituents, The two elements of & compound, as
well as a verb root and extensional suffix, count as tWo constituents
prosodically but a single constituent syntactically. The applicarion of the
harmony rule might be explained without reference to prosodic domains,
by allowing the underlying specification and spread of both + and —
values of the ATR fearure, which would then black
two elements of g compound. This approach, however, is theoretically
costly and does nothing to explain the fact that assimilation oceurs
between the two compounded elements, when it cannot occur within a
word elsewhere, Only the prosodic approach, where a prosodic structure
is built in addition to the SYnactic structure, gives a simple and complete
account of the complementary behaviour of these two rules,

what counts as

harmony between the
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I'd also like to thank Esther Ohbiora, Nkeche Obiora and Okechubwu Oka, wha
with patience and generosity provided the data for §3. This research. was B
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The mechanism for marking extraprosodicity is not crucial here. An accoumnt
will be supgested in §£2.2,

This prefix is law-taned with high-toned verbs and high-toned with low-toned
verhs,

I

[2

[3] The disyllabic plural pranouns deyy (1PL) and wmi (2r0) do nat have a depen-
dent farm. A [+ATR] form - ume - appears as a dialectal variant, bur the two
do not alternate within g given dialect,

[4] In some cases, neither a pronoun nor a prefix appears. For example, prefixes
appear en verbs following some auxiliary verbs but nor others, In addition, the
affirmative indicative tense does not show this prefix even when the subject s a
non-pronominal noun phrase: ddad bic ite ' Ada carries (1) pot'. The absenes of
the prefix in this eavironment might be explained, however, by the fuct that the
indicanve affirmative tense is specially marked by 2 doubled vowel with a falling
tome at the end of the subject noun phrase. As Igho prohibits sequences of three
vowels not distribured over three svllables, it is possible thar the vowel prefix is
delered.

[5] In (12) and (14) verbs are citad in uninfiecred form.

[¢] Clask analvses the medial ‘m” 28 = semantically empty linking  element.

Emenunjo, on the other hand, analyses these medial nasals as part of the st

PErson pronoun.




=

134 Elizabeth C. Zsiga

[7] I will continue to use the traditional term *extensional affix’, however, in order
ta distinguish these constimrents from other verbal constituents with a different
restricted distriburion. Sceme verb roors are restricted to occurring only in com-
pounds, and then in some cases only in frst and in some cases only in second
position. These truc bound roots alwavs occur inside sny extensional affixes, and
s0 must be disunguished from them.

[8] In some cases the meanings of the constituent morphemes of trisyllabic or

longer words are no longer transparent (see Clark 1990 ch, &),

[t is not clear whether the embedding produced by applving the compounding

rule recursively is juscified semantically, or whether three or more elements may

be L'unjuim‘.d 5i.mt||[3neﬂl.'l‘.i[‘_.'. It does seern that for extensionszl suffixes a reciur-
sive application i most gppropriate, but nothing crucinl rests on these
nﬁﬁumphnnﬁ.

[9

1o '].'his_ 15 funcrionally equivalent to assigning compounding and extensional suf-
fixarion to different levels of the derivation,

[11] The exact formulation of this rule is problematic. There may be some recursion
from the syntax inte the lexicon {see Kiparsky 1982).

[12] Examples such as this one show that an analysis of harmony domains in terms
of a minimal foot structure (1td 1990) is inappropriate for Igho. A single syllable
may form its own harmony domain, Other examples of single-sylluble disharmonic
affixes are given in {12).

[13] Alshough tonal rules have not been examined here, 1 know of no rules thar
would dictate a different and more complicated domain structure in the lexicon.

[14] If o rule has spplicd in these words, no alternations revesal it

[15] It must be noted that because of the morphological structure of the languape —
nouns do not take inflectional affixes, and verbs ate consonant-initial — examples
of asingle word showing both assimilation and harmaony do not exist

[16] Because all extensional affixes begin with consonants, they can furnish no in-
formation about the domain of assimilation,

[17] Clark (1990) also proposes a non-prosedic account of Igho vowe! harmony,
using instead level ordening and lexical marking, as well as underlving (or early)
spplication of both values of ATR. Her analysis differs crucially, however, from
the one being developed here, in the categories to which affixes are assigned.
Criven thia difference in the interpretation of the morphological facts, the phono-
logical approaches of the two analysés are not directly comparable.

[18] Researchers differ over whether the first vowel of bia 15 underlyingly 2 glide or 2
vowel, It must be considered o vowel if it is agsumned that the only possible
syllable types are CV and V. In atr least some surface forms, the word is
definitely bisylabic. For these inflections, at any rate, the § must occupy 2 vowel
slot whose ATR value must be determined.
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