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Vowel height harmony is common in Bantu languages, but the language Kikuria
has a particularly rich system of vowel height alternations, which are described in
this paper. Included in the height-related phonology of the language are three
regressive height harmonies and one progressive harmony. Certain of these processes are triggered by glides and palatal consonants, while for other processes
these consonants are transparent, and stem-initial vowels behave exceptionally for
some, but not all, of these processes.

1. Introduction
Many Bantu languages have systems of vowel harmony whereby vowels in
adjacent syllables assimilate in height, as discussed in Hyman [1988], Clements
[1991], Parkinson [1996], inter alii. The language Kikuria, spoken in Kenya and
Tanzania, has a rich system of vowel height alternations, and the purpose of this
paper is to document the phonology of vowel height in this language. Phonetically, Kikuria is a seven-vowel language, having the vowels [i e e a :J 0 u].1

* Research for this paper was supported in part by NSF grant SBR-9421362.
1 Such vowel-height systems have been analysed in terms of the features [high], [low] and
[ATR], as in Hyman [1988], or in terms of a single scalar feature [open] [Clements 1991] or
[closed] [Parkinson 1996]. The primary argument for a scalar approach to vowel height is that it
provides a unified account of height harmony affecting multiple vowels heights. While Kuria
does have height harmony at different heights, strong arguments cannot be made that these
harmonies reflect a single process.
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Four assimilatory processes exist in the language. The first process raises uppermid vowels (e,o) to high vowels (i,u) when they are followed by a high vowel, a
glide, or a palatal consonant, as discussed in section 2. The second process,
investigated in section 3, raises a lower-mid vowel (e,J) to an upper-mid vowel
when followed by a high vowel. Section 4 motivates a third process where a
high vowel is lowered to an upper-mid vowel when followed by an upper-mid
vowel. The fourth assimilation, the subject of section 5, lowers an upper-mid
vowel to a lower-mid vowel when preceded by a lower-mid vowel. The status
of palatal consonants and glides is taken up in section 6. Processes of vowel
merger are documented in section 7, including glide formation and a process
whereby the low vowel a and the upper-mid vowels e and 0 become a single
lower-mid vowel. Finally, the interaction of these effects is the subject of
section 8.
The goal of this paper is to describe the facts surrounding vowel height in
Kikuria rather than to advance a particular theoretical viewpoint, so we have
aimed to be neutral as to whether such generalizations should be captured in
terms of rules, as is traditionally assumed, or in terms of a system of ranked
constraints as assumed in Optimality Theory (see McCarthy & Prince [1993] for
an overview of Optimality Theory). References to "rules" and related concepts
(1) Prefix
omoabaomoeme-

Class
1
2
3
4

IrI-

5

amaeke- 2
ibie( N )_3
ichi(N )orooboogo-

6
7
8
9
10
11
14
20

2 Underlying k in a prefix appears as 9 when the following syllable contains a voiceless
consonant (e.g., / cke-kebi/ ~ ege-kebi 'knife', / oko-taanga/ ~ ogo-taanga 'to begin') by
a dissimilative process known as Dahl's Law.
3 The symbol N represents a nasal consonant which assimilates in place to a following stop, or
deletes before a continuant or another nasal. The vowel of this prefix, as well as the second
vowel of the cl. 10 prefix ichiN-, may surface as short (e-seese 'cat') or as long (iin-g6nibc
'pig'), owing to a process lengthening vowels before sequences of nasal plus consonant. The
nasal is lacking in certain lexically specified nouns, e.g .. i-timi 'animal'.
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in this paper are thus purely heuristic. This paper draws insights from
Cammenga [1994], who describes many of these same patterns. There are
minor empirical differences between the version of the language described here
and that described by Cammenga, and where these differences are important, we
will point them out.

2. Raising to high
The first process in Kikuria phonology we shall discuss that is related to vowel
height is a regressive harmony that raises any mid vowel to a high vowel when
it is followed by another high vowel, glide, or palatal consonant. This raising
operates within stems and prefixes. Evidence for the existence of this process
comes from alternations in the form of the noun class prefix, as determined by
the phonological properties of the following stem. The list in (1) provides the
underlying forms of the noun class prefixes of Kikuria.
The shape of certain of these prefixes, namely those of classes 1,3,4,7,9,
II, 14, and 20, alternates so that a variant with a high vowel is employed before
a stem whose first syllable contains a high vowel, as shown in (2).

(2) Class 1
omoo-nto
omo-saacha

'person'
'male'

umu-riisya
umu-mura

'boy'
'young man'

Class 3
omo-te
omo-goondo

'tree'
'plowed field'

umu-si

, sugar cane'

Class 4
eme-te
eme-goondo

'trees'
'plowed fields'

imi-si

'sugar canes'

Class 7
ege-te
ege-saka
egee-nto

'chair'
'stream'
'thing'

igi-tuumbe
iki-muufle
iki-ruunguuri

'stool'
'deer'
'soft porridge'

Class 9
e-seese
e-ng'aamwi
e-ng' 66mbe

'dog'
'cat'
'cow'

i-tiifli
iin-gurube

'animal'
'pig'
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Class 11
oro-te
oro-reme
oro-gena
oro-tarE:

'stick'
'tongue'
'grinding stone'
'stone'

uru-siri
uru-guta

'rope'
'wall'

Class 14
obo-beebe
obo-gaaka

'badness'
'male adulthood'

ubu-kima
ubu-mititu
ubu-kuungu

'comcake'
'coldness'
'female adulthood'

Class 20
ogo-seendano
ogo-gena
ogo-gabo
ogo-tabo

'huge needle'
'huge stone'
'huge basket'
'huge book'

ugu-siri

'huge rope'

A low vowel in the prefixes for classes 2 and 6 does not change before a high
vowel, as shown in (3), while the prefixes for classes 5, 8, and 10 contain a high
vowel irrespective of the vowel of the following stem, as in (4).

(3) Class 2

Class 6

(4) Class 5

aba-tiisya
aba-saacha
abaa-nto
aba-mura

'boys'
'males'
'people'
'young men'

ama-hiindi
ama-siko
ama-te
ama-keend:J
ama-t:5:5ke
ama-toro

'com cobs'
'yards'
'big chairs'
'date fruits'
'bananas'
'buttocks'

iri-siko
iri-hfindi
iri-te
iri-keend:J
iri-t:5:5ke
iri-toro

'yard'
'com cob'
'big chair'
'date fruit'
'banana'
'buttock'
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Class 8

ibi-te
ibi-saka
ibi-gaate
ibiJ-nto
ibi-goondo
ibi-g6nibe
ibi-tri6mbe
ibi-niringriuri
ibi-mri6ne

'chairs'
'streams'
'small breads'
'things'
'small fields'
'small pigs'
'stools'
'soft porridges'
'deer (pi)'

Class 10

ichiin-sJri
ichi-tJJjji
ichiin-te
ichiin-deme
ichi-seese
ichiin-gena
ichiin-tare
ichi-ng' aamwi
ichi-ng' :5:5mbe
ichiin-grir6be
ichiin-grita

'ropes'
'animal'
'sticks'
'tongues'
'dog'
'stones'
'grinding stones'
'cat'
'cow'
'pig'
'walls'
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Additional data which illustrate Raising to High involve the infinitive prefix
oko-. This prefix has underlying upper-mid vowels, but has phonetic high
vowels when the following syllable contains a high vowel, as in (5).

(5) oko-rema
oko-geecha
ogo-taanga
oko-r:5ga
oko-hoora

'to plow'
'to chop'
'to begin'
'to bewitch s.o.'
'to thresh'

uku-gJIngJra
ugu-sJ1ka
ugu-sriraanga
ugu-t6riha

'to shave'
'to close a door'
'to sing praise'
'to be blunt'

Raising to High also applies to an object prefix (as well as to the infinitive
prefix preceding the object prefix). The underlying forms of the object prefixes
are motivated in (6a,b), where they surface unmodified because the following
vowel is a, a vowel which triggers no vowel harmony. The object prefixes for
classes 8 and 10 have underlying high vowels, so these prefixes themselves cause
raising of preceding upper-mid vowels (6c).
(6) a.

ogo-ko-bara
oko-mo-bara
ogo-to-bara

'to count you (sg)'
'to count him'
'to count us'
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(6) b.

c.

oko-g6-bara
oko-ge-Mra
oko-re-bara
oko-r6-bara
oko-b6-Mra

'to
'to
'to
'to
'to

uku-bl-bara
ugu-chl-Mra

'to count it (el 8)'
'to count it (el 10),

count
count
count
count
count

it
it
it
it
it

(el 3)'
(el4)'
(el 5)'
(el11),
(el 14),

When placed before a stem whose first vowel is high, the vowels of object
prefixes (and the preceding infinitive prefix) become high, as in (7). The raising
process applies to multiple object prefixes, as in (8), but if the vowel a appears
in one of the object prefixes, as in (9), raising does not extend to or before that
prefix.
(7) uku-gu-suraanga

uku-mu-suraanga
ugu-tu-suraanga
uku-gu-suraanga
uku-gi-suraanga
uku-ri-suraanga
uku-bi-suraanga
ugu-chl-suraanga
uku-ru-suraanga
uku-bU-suraanga

'to praise you (sg)'
'to praise him'
'to praise us'
'to praise it (3)'
'to praise it (4)'
'to praise it (5)'
'to praise it (8)'
'to praise it (10)'
'to praise it (11)'
'to praise it (14),

(8) oko-m6-g6-gestra
uku-mu-mu-gilngira
uku-mu-gu-siikya
uku-mu-gu-siindya
uku-mu-mu-gilngira

'to
'to
'to
'to
'to

(9) oko-ba-suraanga
oko-m6-ba-suraangera
oko-ba-mu-suraangera

'to praise them'
'to praise them for him'
'to praise him for them'

harvest it (3) for him'
shave it (3) for him'
make him elose it (3)'
make him win it (3)'
shave him in there'

Vowel raising also affects the subject prefix, as illustrated in (10) and (11)
with data from the perfective and subjunctive forms of verbs. The underlying
form of the subject prefixes can be seen in (10) when the following vowel is
non-high. Raising to High applies to the subject prefix before a high vowel, as in
(11 ).
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PERFECTIVE
'you (sg.) hit'
o-temere
'we hit'
to-temere
'you (p I.) hit'
mo-temere

o-reendere
to-reendere
mo-reendere

'you (sg.) guarded'
'we guarded'
'you (pI.) guarded'

SUBJUNCTIVE
o-teme
'you (sg.) should hit'
'we should hit'
to-teme
'you (pI.) should hit'
mo-teme

o-reende
to-reende
mo-reende

'you (sg.) should guard'
'we should guard'
'you (pI.) should guard'

(11 ) PERFECTIVE

u-siikere
tu-siikere
mu-siikere

'you (sg.) closed'
'we closed'
'you (pI.) closed'

u-sukere
tu-sukere
mu-sukere

'you (sg.) plaited'
'we plaited'
'you (pI.) plaited'

SUBJUNCTIVE
'you (sg.) should close'
u-siike
'we should close'
tu-siike
'you (pI.) should close'
mu-siike

u-huute
tu-huute
mu-huute

'you (sg.) should blow'
'we should blow'
'you (pI.) should blow'

Up to this point, all examples of Raising to High have involved assimilation
initiated by a stem-initial high vowel. Such raising is also found within the stem.
An agentive nominalisation is formed by affixing the vowel -i to a stem, the
resulting noun being in classes 1-2. When the stem contains a mid vowel, that
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vowel is raised to become a high vowel. This derived high stem vowel causes
raising of the preceding prefix vowel, as in (12).4
(12) umurimi
umutigiti
umuhiit6ki
umur6mi
umus66ki
um uh 66ri
omotach6ri

'farmer'
'one who is late'
'rememberer'
'biter'
'respecter'
'thresher'
'one who unties'

<
<
<
<
<
<
<

okorema
ogotegeta
okoheet6ka
okor6ma
ogos66ka
okoh66ra
ogo tach 6ra

'to cultivate'
'to be late'
'to remember'
'to bite'
'to respect'
'to thresh'
'to tear'

Upper-mid vowels within the verb stem will raise to high vowels when the
causative suffix is added. We assume that the causative suffix is underlying Iii,
though it surfaces as [y] before a vowel due to a process of Glide Formation.
Data from the imperative are given in (13) to illustrate Raising to High conditioned by the causative.
(13) rema
roma
hoora
heet6ka
sooka
tegeta

'weed!'
'bite!'
'thresh! '
'remember! '
'respect!'
'be late!'

rimya
rumya
huurya
hiit6kya
suukya
tigitya

'make weed!'
'make bite!'
'make thresh!'
'make remember!'
'make respect!'
'make late!'

Evidence from tonal alternations-discussed in Odden [1987]-supports the
claim that the causative suffix is underlyingly -i-. In the imperative, a H tone is
assigned to the third stem vowel (mora), as in heet6ka. tegeta, or hoora, but if
the stem does not contain three vowels, as in rema. the H tone is mapped to the
stem as a rising tone. On the surface, the form rimya with a level H would
appear anomalous since the stem has only two vowels, but the final vowel has a
level H and not a rising tone. This anomaly is explained by the assumption that
[rimya] is underlying Irem-i-a/, in which case this form follows the general
4 Implicit in our analysis is the prediction that upper-mid vowels do not appear within a stem
before high vowels. Such a prediction appears to be counterexamplified by words such as
umween 'moon'. As we will show in section 3, the lower-mid vowel e raises to e before a high
vowel. We would thus assume that the underlying form of this noun stem is en, which is indeed
its form in many Bantu languages. Analogously, we assume that omor6gi 'witch' derives from
/omo-r::Jgi/. In the latter case, direct confirmation of the hypothesis comes from the fact that this
noun derives from the verb stem -r;)g-, cf. okor:5ga 'to bewitch'. It is the lack of any means
whereby the final vowel i of the noun umweeri can be replaced with a nonhigh vowel that
prevents us from directly demonstrating the hypothesized underlying quality of the stem initial
vowel in this case.
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pattern for verbs having three vowels, i.e., a level H appears on the final vowel.
The high vowel desyllabifies giving the surface form [rimya].
Raising to High triggered by the causative suffix will iteratively cause the
stem vowels and preceding prefix vowels to raise to high vowels, as in (14).
(14) Simple verb
okorema
okoroma
okohoora
okoheetoka
okogeemM
ogosooka
ogotegeta

'to weed'
'to bite'
'to thresh'
'to remember'
'to cause rain'
'to respect'
'to be late'

Causative
ukurimya
ukurrimya
ukuhririrya
ukuhiitrikya
ukugi1mbya
ugusririkya
ugutigitya

Caus. + CI 1 Object
ukumririmya
ukumrirrimya
ukumrihuurya
ukumrihiitrikya
ukumrigiimbya
ukumrisuukya
ukumritigitya

In one phonological context, mid vowels do not raise to high when followed
by a high vowel, namely when the mid vowel is in absolute stem initial position.
We will also show in section 4 that the process lowering high vowels to uppermid vowels before upper-mid vowels also does not apply to a vowel in initial
position within the stem; however, section 3 documents a process raising 10wermid vowels to upper-mid, which does apply in stem initial position. Note
furthermore that the restriction against raising to high does not extend to wordinitial position, as in [ukurimya] 'to cause to cultivate' from loko-rem-i-a/.
Downing [1998] discusses a number of cases from other Bantu languages where
stem-initial vowels have unusual phonological properties.
(15) a. ega
ukw-eega 5

eba
ukw-eeba

'learn!'
'to learn'

egya
ukw-eegya

'teach! '
'to teach'

'forget!'
'to forget'

ebya
ukw-eebya

'cause to forget!'
'to cause to forget'

'be clear!'
b. oongoka
oko-ongoka 'to be clear'

oga
oko-oga

'be sharp!'
'to sharpen'

'float!'
oroora
omo-oroori 'floater'

'clarify! '6
oongokya
oko-ongokya 'to clarify'

ogya
oko-ogya

'sharpen!'
'to sharpen'

oroorya

'cause to float!'

5 Raising of the prefix vowel to [u] is conditioned by the derived glide [w], and will be
discussed in section 6.
6 The underlying form of this stem has an initial short vowel, and thus abstracting away form the
pre-NC lengthening process, the third mora appears in the final syllable.
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In the case of oro6rya, one might expect a form such as *oruurya, where the
initial vowel is exempt from raising, but medial 00 is not. However, there is a
process of progressive vowel lowering, discussed in section 5, which prevents u
after o.
To summarize, whenever an underlying upper-mid vowel is followed by a
high vowel, the mid vowel raises to become a high vowel. In addition, in a
sequence of consecutive upper-mid vowels, each vowel is raised to become a
high vowel. The presence of an intervening low vowel blocks this process. As
we will see in section 6, Raising to High is also triggered by certain nonsyllabic
segments, specifically glides and palatal consonants.

3. Raising to mid
A similar process raises the lower-mid vowels e and :J to e and 0 when they are
followed by a high vowel. This can be seen in the alternations between the basic
form of the verb, which shows the underlying lower-mid vowel, and an uppermid vowel in the causative, which is conditioned by the (underlying) vowel Iii,
as in (16).
(16) ogotereka
okogesa
ogoseensa
ogoteema
okodga
ogos:5ka
okog:5:5ga
okog:5:5ta

'to brew'
'to harvest'
'to winnow'
'to hunt mushrooms'

ogoterekya
okogesya
ogoseensya
ogoteemya

'to make brew'
'to make harvest'
'to make winnow'
'to make hunt'

'to bewitch'
'to poke'
'to slaughter'
'to hold'

okor6gya
ogos6kya
okog66gya
okog66tya

'to make bewitch'
'to make poke'
'to make slaughter'
'to make hold'

Further evidence for Raising to Mid is seen in the form of agent nominalizations of verbs with an underlying lower-mid vowel (17). Abstract nominalizations with the final vowel -u also provide evidence for this process, as in (18).
(17)

omogesi
omotereki
omoteemi

'harvester'
'brewer'
'mushroom hunter'

omor6gi
omog66gi
omog66ti

'witch'
'butcher'
'holder'
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(18) obo-tereru
obo-tereereku
obo-teendeeru

'slipperiness'
'smoothness'
'smoothness'

< ogo-tirira
< ogo-tireerika
< ogo-tiindiira
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'to be slippery'
'to be smooth'
'to be smooth'

Unlike the processes of raising upper-mid vowels before high vowels and
lowering high vowels before upper-mid vowels, this process does affect a
lower-mid vowel in absolute initial position in the stem, as shown by the
examples in (19).
(19) eyya
ukw-eeyya
umw-eeyi

'cause to sweep!'
'to cause to sweep'
'sweeper'

eya
ukw-eiya

'sweep!'
'to sweep'

'make swim!'

erema

'swim!'

ukw-eegekya 'to prop up'

ukw-eigika

'to be propped up'

oyokya
ok-06y6kya

'make greedy!'
'to make greedy'

JYJka
ok-J:5y:5ka

'be greedy!'
'to be greedy'

orokya

'verify! '

JrJka

'come out! '7

eremya

The only examples of Raising to Mid are drawn from within the stem
domain. In general, prefixes do not contain lower-mid vowels. However, the
negative infinitive prefix tJko does, and as the data in (20) show, that prefix
does not undergo Raising to Mid.
(20)

ogo-t:5k6-rema
ogo-t:5gu-suraanga
ogo-t:5gu-glintuungunuuchirya

'to not cultivate'
'to not praise'
'to not balance it for me'

The significance of these data is the following. Given the functional similarity of the Raising to Mid and Raising to High, it is natural to consider that
these processes might be manifestations of a single generalization. 8 We know of
7 This verb relates to an initiation rite whereby the initiate emerges from hiding and demonstrates
her maturity, passing from stage obosaamba to ubwiiseke.
8 Cammenga 1994 assumes that the rules are the same, framing an analysis within the scalar
height approach of Clements 1991. One fact might be taken to indicate that the two raising
processes are distinct, namely the fact (discussed in section 6) that glides and palatal consonants
trigger Raising to High but do not trigger raising to Mid. However, this may follow from the
representation of height features on nonsyllabics in the language, rather than arising from a
stipulated difference in the triggers of the two rules. Since it is not clear exactly what the
theoretical basis is for the ability of non syllabic segments to trigger Raising to High, we do not
take this difference in behavior as an unambiguous indication that the two raising processes must
be governed by distinct rules.
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no incontrovertible evidence showing that the processes are formally distinct,
so, for example, in an analysis employing ordered rules, no other rule can be
shown to be ordered between these two rules. On the other hand, we know of no
evidence that these processes must necessarily be covered by a single generalization. If the domains of the processes were to differ, that would preclude their
being expressed by a single rule. The evidence in (20) suggests that the processes do indeed have different domains, Raising to Mid applying only within
the stem domain and Raising to Hi applying throughout the word. On the other
hand, since there is only one prefixal morpheme, the negative infinitive, which
resists Raising to Mid, this morpheme might simply be an exception. Lacking
conclusive evidence regarding the unity of these processes, we leave this issue
open.
One final point must be made regarding the operation of Raising to Mid. If a
stem contains a sequence of lower-mid vowels followed by a high vowel, each
of the lower-mid vowels will be raised, as shown by omotereki 'brewer', from
ogotirekii 'to brew'. This could be explained in one of two ways. One possibility is that this harmony simultaneously affects the maximal sequence of
lower-mid vowels, raising the entire sequence in a single step. Another
possibility is that harmony iterates throughout the string, raising the right-most
vowel in the sequence, which then creates a new conditioning context for
harmony; thus, /omotereki/ becomes omotereki and then omotereki. Under this
scenario, the lower-mid vowel in the syllable te would raise not because of the
vowel i but because of the derived vowel e in the following syllable. It would
therefore be necessary to expand the conditioning context for Raising to Mid to
include both high vowels and upper-mid vowels.
At this point, it is not possible to conclusively determine whether upper-mid
vowels trigger Raising to Mid. Various stem suffixes, including the applied el
and the neuter ek, contain upper-mid vowels. However, when these suffixes are
added to a stem ending with a lower-mid vowel, they themselves are lowered to
lower-mid by a progressive harmony discussed in section 5. Thus, /oko-tereker-a/ surfaces as ogoterekera 'to brew for'. One suffix, the perfective affix
-ere, contains upper-mid vowels and does not undergo progressive lowering, as
seen in otemere 'you (sg.) hit'. One should note that this suffix also does not
condition application of Raising to Mid to the vowel e. While this suffix might
simply be marked as an exception to Raising to Mid, its failure to condition
raising casts some doubt on the claim that upper-mid vowels trigger this raising
process. Lacking convincing empirical evidence as to whether upper-mid vowels
directly trigger Raising to Mid, we leave open for the moment the question of
the mode of application for this process. 9 In section 7, however, we show that
9 Cammenga 1994 notes the existence of another raising process whereby lower-mid vowels are
raised to upper-mid when followed by an upper-mid vowel, whereby Im-ba-s::>m-ere/ appears
as mbasomere 'they read'. As observed in section 5, an upper-mid vowel followed by a lower-
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although merger of the vowel sequence loal generally yields :):) when
is followed by the non-harmonizing final vowel of the stem -arne
expected lower-mid vowel surfaces as upper-mid, viz. lomo-amel ~
'rich (el. 1)'. This supports the view that both high vowels and
vowels trigger raising of lower-mid vowels.
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that vowel
'rich', the
[omoome]
upper-mid

4. Regressive lowering
The third height-related process applies only within the stem, and lowers a high
vowel to an upper-mid vowel when the high vowel is followed by a mid vowel.
The applied suffix -er-, the statives -ek- and -ok-, and the reversive -or- all
trigger this vowel lowering process. The following data, where the final stem
vowel is non-high, establish that these suffixes have underlying upper-mid
vowels.
(21) a. oko-reend-er-a lO
oko-geernb-er-a
oko-baarnb-er-a
ogo-taangat-er-a
ugu-suraang-er-a
oko-hoor-er-a

'to guard for'
'to cause rain'
'to fit a drum head for'
'to lead for'
'to praise for'
'to thresh for'

b. ogo-sar-ek-ii
ogo-saarnb-ek-a
uku-fiahaar-ek -a

'to be destroyed'
'to be roasted'
'to be hurt'

c. ogo-taand-ok-a

'to tear'
'to tear'

ogo-taand-or-a

The data in (22) show that a stem with a high vowel is lowered when it is
followed by a suffix with an upper-mid vowel. This lowering process does not
operate between the stem and a prefix vowel, as the nominal data in (23)
demonstrate. Analogous failure of lowering to affect a prefix is illustrated by
the invariance of object prefixes containing high vowels in (24).

mid vowel generally becomes a lower-mid vowel. However, the perfective suffix does not
undergo that lowering harmony. In the dialect we describe, that suffix does not trigger raising of
lower-mid vowels, hence the surface form is mbas:Jmere.
10 In normal speech, a non-low vowel is severely reduced or perhaps deleted when within the
stem it appears in the context VC_rV, where C is r, nt or nd. Thus ogoreendera appears
phonetically as [ogoreendral. Rounding of the preceding consonant is found when the vowel is
round. We have no evidence indicating whether this process is a categorial phonological process
or a phonetic one.
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'to close for'
'to win for'
'to fold for'
'to cook for'
'to plait for'

<
<
<
<
<

okob6neka

'to be broken'

< ukubuna

okoreb6ra
okoheet6ka
okoreeng6ra
ogot6k6ra

'to unblock'
'to remember'
'to unfold'
'to dig up'

<
<
<
<

okoh6t6ka

'to disappear through
rubbing'

< ukuhuta

(22) ogoseekera
ogoseendera
okoreengera
okor6gera
ogos6kera

(23) Class 5

(24)

irite
irit6ro

'aug. chair'
'buttock'

Class 8

ibig66ndo
ibite
ibiinto

'small fields'
'chairs'
'things'

Class 10

ichiseese
ichiindeme
ichiinte

'dog'
'tongues'
'sticks'

uku-bi-rema
ugu-chi-rema

uguslika
uguslinda
ukuriinga
ukuruga
ugusuka

ukuriba
ukuhl1ta
ukuriinga
ugutuka

'to close'
'to win'
'to fold'
'to cook'
'to plait'
'to break'
'to block'
'to remember'
'to fold'
'to dig'
'to rub off'

'to cultivate them (8)'
'to cultivate them (l0),

The perfective suffix -ere does not trigger regressive lowering (25), nor do
so-called final vowel morphemes (26).
(25) u-sukere
tu-sukere
mu-sukere

'you (sg.) plaited'
'we plaited'
'you (pI.) plaited'

(26) ugu-kira
uku-gira

'to be deaf'
'to deny'

umu-kiro
umu-giro

' deaf person'
'taboo'

Regressive lowering is also blocked in one further context; when a verb root
begins with a high vowel (27), there is no lowering of that initial vowel. This is
analogous to the failure of Raising to High to apply in stem initial position.

The phonology of vocalic height in Kikuria

(27) ugw-iiterii
iteni
ugw-iiteendera
iteendera
ukw-iiberii
ibera
ukw-iihekii
iheka
umw-iiseke

'to kill for'
'kill for!'
'to rely on for'
'rely on for!'
'to steal for'
'steal for!'
'to cook'
'cook!'
'girl'

ukw-iig6rii
igora
ukw-iir6rii
irora
ihoma

'to open'
'open!'
'to winnow'
'winnow!'
'be dry!'
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< ugw-iita

'to kill'

< ugw-iitiinda

'to rely on'

< ugw-iiba

'to steal'

cf. ihumyii

'dry!'

We are aware of no verb roots beginning with the vowel u, so it is possible
that this particular type of failure of Regressive Lowering is restricted to the
vowel i.

5. Progressive lowering
The fourth hannony process is a progressive hannony turning upper-mid
vowels-for example, that of the applied suffix -er-into lower-mid vowels
after a lower-mid vowel, as in the data in (28), which include the applied fonns
of stems ending in a lower-mid vowel.
(28) okogtstrii
ogosttnstra
ogottrtk£ra
okor:5gtrii
ogos:5ktrii
okog:5:5gtra
okog:5:5ttra

'to
'to
'to
'to
'to
'to
'to

harvest for'
winnow for'
brew for'
bewitch for'
poke for'
slaughter for'
hold for'

<
<
<
<
<
<
<

okogtsa
ogosttnsa
ogottrtka
okor:5ga
ogos:5ka
okog:5:5ga
okog:5:5ta

'to harvest'
'to winnow'
,
'to brew
'to bewitch'
'to poke'
'to slaughter'
'to hold'

Given that lower-mid vowels do not generally appear in prefixes, the
number of contexts where progressive lowering might apply is necessarily
restricted. As previously noted, the negative infinitive prefix -t:Jko- contaiils
lower-mid vowels, and as the data in (29) show, the vowel :J does not trigger
lowering of the following vowel (which is always the vowel 0 of that same
prefix). This might indicate a domain restriction such that only stem vowels
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trigger lowering; or, this one prefix might be an exception to Progressive
Lowering.

(29)

ogot:5k6rema
ogot:5k6r6ma

'to not cultivate'
'to not bite'

One suffix, the perfective -ere, is an exception to Progressive Lowering. As
the examples in (30) show, the upper-mid vowels of the perfective do not lower.
(30)

oseensere
toseensere
moseensere
or:Jgere
tor:Jgere
mor:Jgere

'you (sg.) winnowed'
'we winnowed'
'you (pI.) winnowed'
'you (sg.) bewitched'
'we bewitched'
'you (pI.) bewitched'

There is some evidence that Progressive Lowering will lower a high vowel
after an upper-mid vowel. Although lo .. .il becomes [u .. .i] by Raising to High,
recall also that Raising to High cannot apply to a stem-initial vowel. In cases
such as the causative form oro6rya 'cause to float!' and the agent nominalization
omo6roori 'floater', Raising to High would be expected to yield *oruurya and
*om o6ru uri. However, assuming that Progressive Lowering applies here as
well, and is triggered by an upper-mid vowel, the correct surface forms will
result.
Additional contexts where Progressive Lowering applies will be discussed in
section 8, in the discussion of the interaction between Progressive Lowering and
vowel merger.

6. Nonsyllabic Triggers
Certain consonants enter into the picture regarding height alternation. As the
following data demonstrate, Raising to High is triggered by the palatal consonants ch and fl, as shown by the fact that the prefix vowel preceding these
consonants is high even if the vowel of the stem is non-high. Data involving
nominal stems are seen in (31), verbal infinitives in (32).
(31 ) Class 1

umuch66ri

'drawer'

Class 3

umuchtire

'rice'

Class 4

imichare
imich6ka
imich66ngwa
imicharra

'rices'
'huge snakes'
'huge oranges'
'huge cattle egrets'
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(32)

Class 7

ikiiiuiii
igich6ka
ikiiiaanki
igichaine

'bird'
'snake'
'grass'
'civet'

Class 9

iiiaamwi

'cat'

Class 14

ubufiaanki

'grass'

Class 20

uguch6ka
uguch66ngwa
ugucharra

'huge snake'
'huge orange'
'huge cattle egret'

uguchem6ka
uguchaanchaarya
uguch:5:5ra

'to boil (intransitive),
'to spread open'
'to draw'

ukufieera
ukufiaamuura
ukuiiahaara
ukufi:5:5ra

'to eat for'
'to dismember animal and drag off'
'to injure'
'to get'
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A third source of palatal consonants which trigger this raising is the first
person singular object prefix fi, which appears before a vowel (33). Notice that
when this object prefix is immediately followed by a consonant (34), it assimilates in place of articulation to that consonant or else deletes before a nasal or a
continuant, and in either case does not trigger Raising to High (except in those
cases in which the following consonant is a palatal or the following vowel is a
high vowel: under either condition Raising proceeds as expected).
(33)

ukuu-fi-eba
ukuu-fi-ahera
ukuu-fi-aandekera 11
ukuu-fi-6bohya
ugu-k66-fi-6b6hirya

'to forget me'
'to pick vegetables for me'
'to write for me'
'to scare me'
'to make me scare for you'

11 The second vowel of the infinitive prefix is lengthened because of the following 1 sg. object
prefix. This lengthening is somewhat surprising, since lengthening in Bantu is usually only
found before preconsonantal nasals. We assume that the 1 sg. object prefix and the 1 sg. subject
prefix are underlyingly moraic, and that this lengthening is just a standard case of compensatory
lengthening.
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(34) oko6maaha
oko6heet6ka
oko6mbara
oko6nd:5ga
ukuumbuurya
uguuntuurya
uguunch:JJra
ukuunnoorya

'to see me'
'to remember me'
'to count me'
'to bewitch me'
'to ask me'
'to help me'
'to draw for me' 12
'to make me get'

Glides also trigger Raising to High. In some instances, the triggering glide
transparently derives from an underlying high vowel (35), in which case it is
just as plausible that an underlying high vowel is the trigger of raising as it is
that a derived glide is the trigger. In other cases (36), an underlying mid vowel
becomes a glide, but the following vowel is high, so it is impossible to determine whether raising is triggered by the glide or the high vowel. In still other
instances (37), the trigger of raising in the prefix is underlyingly a mid vowel
which becomes a glide because of the general prohibition against vowel-vowel
sequences in the language, and when followed by a non-high vowel, such
examples provide unambiguous evidence that glides trigger Raising to High.
(35)

uku-by-aandeka
uku-rumya

(36)

umwiiseke
ugwiita
ugwiisaabya
ukwiiba

lomo-isekel
loko-ital
loko-isaabial
loko-ibal

'girl'
'to kill'
'to wash oneself'
'to steal'

(37)

imyeen
imY:J:5r:J
imyo6cho
imyo6no
ikyo6no
umweebi
umween
ukweeba
ugutweeba
umwo6cho

leme-eril
leme-:Jr:JI
leme-ochol
leme-onol
leke-onol
lomo-ebil
lomo-eril
loko-ebal
loko-to-ebal
lomo-ochol

'months'
'rivers'
'sorts'
'salts'
'salt (dim)'
'forgetter'
'month'
'to forget'
'to forget us'
'sort'

'to write them (8)'
'to cause to bite'

< loko-bi-andekal
< loko-rom-i-al

12 This word would derive from loko-n-ch:x)T£ra/, with e being deleted between r's; its tone is
transfered to the preceding consonant which closes the syllable. The underlying long vowel
appears to be phonetically shortened because the following [r] functions as a coda consonantthough since there are otherwise no coda consonants in the language, it is impossible to test this
hypothesis independently.
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In yet other instances (38), the glide is wholely contained within a root and
there is no alternation between vowel and glide which might directly motivate
the claim that the triggering segment is anything other than a glide.
(38)

ukuya
umuyeembe
ubusy6
ugusy:5:5ma
ukuby66ra

'to go'
'mango tree'
'forehead'
'to peer'
'to dip sth. out of water'

ugukwa
ukuiiwa
ugutwa
ugutwaanga
ukugweema
ugutweena

'to die'
'to drink'
'to pick fruit'
'to pound'
'to hunt'
'to divide'

Not every surface glide triggers Raising to High. The glide w of the passive
suffix in (39) never raises upper-mid vowels to high vowels (nor does it cause
raising of lower-mid vowels to upper-mid vowels, though, as we will demonstrate later in this section, one would not expect raising in such a case ).1 3 In
some nouns as well (40), the glide w does not trigger raising of a preceding prefix vowel.
(39) ukwiihekwa
okoremwa
okoh6merwa
okogeechwa
okog:5:5twa
okog:5:5gwa
okor6mwa
okobaar6rwa

'to be cooked'
'to be weeded'
'to be poured for'
'to be chopped'
'to be touched'
'to be slaughtered'
'to be bitten'
'to be split'

(40) ekegwe
ekebwe
ekeweere
ekwaasi

'yam'
'fox'
'gnu'
'fly whisk'

eengwe
eeng'weena

'leopard'
'crocodile'

ogohwa

'huge thorn'

13 We would not analyse the passive suffix as underlyingly being a vowel on the grounds that it
does not have the tonal properties of underlying vowels. Thus there is a tonal contrast betweeen
okobara 'to count' and okobcirwa 'to be counted' with a HL tone pattern, versus okobcirya 'to
cause to count' with a HH tone pattern. As we have noted previously in section 2, the causative
suffix behaves as though it is a tone-bearing unit; the passive, in contrast, does not exhibit this
behavior.
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The glide found in certain so-called monosyllabic verbs such as 'die' poses a
problem. Phonetically, the quality of the (front) glide is different from that
found elsewhere in the language: it has an audibly lower height, as indicated by
the transcription with the symbol [ej. Note also that this glide-like segment does
not trigger raising to mid. As far as we are aware, this segment does not occur
elsewhere within words, and there does not appear to be a back counterpart to
this glide.

(41 ) ogokea
ogosea
okohea
okorea

'to dawn'
'to grind'
'to be burnt'
'to eat'

It would be plausible to argue that these stems contain underlying lower-mid
vowels, since the applied form of these verbs exhibits a lower-mid vowel (42).
Cammenga [1994] argues for a rule raising a vowel by one degree of height
when it is followed by another vowel, and, assuming such a process in the
language, one might propose the underlying roots -k£-, -s£-, -h£-, and -r£-,
respectively. The infinitive forms would then derive by this prevocalic vowel
raising process combined with a general diphthong-formation process.

(42)

ogosiira
okofliira

'to grind for'
'to eat for' 14

Having established that palatal consonants and glides trigger Raising to High,
one would predict that upper-mid vowels should not appear within a stem before one of these consonants. This prediction appears to be correct. On the other
hand, palatal consonants and glides are not prohibited from appearing after a
lower-mid vowel, as a comparison of (43) and (44) suggests. As noted in section
3, the causative suffix triggers Raising to Mid-compare okogesya 'to make
harvest' with okoge sa 'to harvest' -but the glide of that suffix derives
underlyingly from a high vowel. Palatal consonants are transparent to Raising to
Mid, which is triggered by a following high vowel (45). Note also that the
underlying high vowel of the causative, which surfaces as the glide y, does
trigger raising of lower-mid stem vowels across a palatal consonant (46).

(43)

ugusifla
ukuhiIna
ugutuufla

'to be absent'
'to bend (tr.)'
'to try'

ugutuuya
ukururuucha
uguchuucha

'to urge'
'to buzz (of insects),
'to filter beer'

14 The applied form of the verb 'eat' irregularly changes its initial consonant to

n.
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(44) ogokeiia
okoreeiia
ogoteeiia
okob:5cha
okob:5:5cha
okoh:5:5cha

(45) omokeiii
omoteeiii
omoreeiii
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'to run'
'to tremble'
'to collect firewood'

umweeya
ukweeya
okogeya

'a gap'
'to sweep'
'to persuade'

'to vomit (of baby)'
'to peck'
'to keep from straying'

om:J:5Y:J
ok:J:5y:5kii
okoh:5:5ya

'heart'
'to be greedy'
'to play'

'runner'
'firewood collecter'
'trembler'

omogeyi
ukweeyi
omob6chi

'persuader'
'sweeper'
'vomiting baby'

'to make run'
ukweeyya
'to make tremble'
okogeyya
'to make collect fireokoh66yya
wood'
okob66chya 'to make peck'
okoh66chya 'to make keep from straying'

(46) okokeiiya
okoreeiiya
ogoteeiiya

'to make sweep'
'to make persuade'
'to play'

Palatal consonants and glides are also transparent to Progressive Lowering,
as shown by the fact that suffixes with underlying upper-mid vowels cause
lowering after lower-mid vowels over palatal consonants and glides, just as they
do over other consonants. It is not possible to determine unambiguously whether
regressive lowering of high vowels to upper-mid vowels is blocked by glides
and palatal consonants. As the data in (48) establish, that process does not appear
to apply across glides and palatals.
(47) ogokeiierii
ogoteefiera
okob:5:5chera
okoh:5:5cheka

'to run for'
'to collect firewood
for'
'to peck with'
'to be kept from
straying'

(48) ugusiiierii
ukuiiuii66ntera
ukumiiioong6ra
uguchuuchera
uguchuunch66rera

'to be absent for'
'to be chilled for'
'to crush'
'to filter beer for'
'to crawl away for'

ukweeyerii
okogeyerii

'to sweep with'
'to persuade for'

okoh:5:5yera
ok:J:5y:5kii

'to play with'
'to be greedy'

< ugusiiia
< ukuiiuiiuunta

'to be absent'
'to be chilled' 15

'to filter beer'
< uguchuucha
uguchuunchuura
'to crawl away'
<

15 The tone of this verb appears irregular in contrast to analogous forms such as ogo-karaanga
'to fry', oko-M-maaha 'to see them'. We suspect that the fact that the stem is partially reduplicated is relevant, since reduplicated verbs have special tonal properties.
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There are two explanations for the apparent failure of Regressive Lowering
here. One possibility is that glides and palatal consonants block the process
directly. Or, it is possible that the effect of Regressive Lowering is simply
obliterated by the independent raising of mid vowels before a glide or palatal
consonants, a process that is independently motivated.
7. Vowel Merger
Kikuria does not freely tolerate sequences of adjacent vowels, and rather than
maintaining vocalic hiatus, processes of syllable fusion take place (see Rosenthall
[1994] for discussion of hiatus-resolution in a number of Bantu languages from
the perspective of Optimality Theory). The resolution of vowel hiatus depends
on a number of factors, such as the height of the vowels and their backness. In a
sequence of two underlying mid vowels, if the two vowels differ in backness,
the first vowel becomes a glide.
(49) /e+-:J/ ---7 [y-:J-:J]
im[YJ:J ]rJ
im[YJ liD
im[YJ:J ]YJ

/eme-5fJ/
/eme-5rrJI
leme-5YJI

I e+o/ ---7 [yoo]
im[y061no
leme-6nol
m bar[yoolro6ra Imbare-oro6ral
mbar[yoo ]mami Imbare-omana!
(cf. mbareterc:ka

/o+e/

---7

---7

'fires'
'hearts'

'salts'
'they will float (rem.)'
'they will quarrel (rem.)'
'they will brew (rem),)

[wee]

uk[wee]ba
uk[wee]ga
[wee]be
um[weelng' e

/0+£1

' nvers
.
,

/oko-ebal
loko-egal
lo-ebel
lomo-eng' el

'to forget'
'to learn'
'may you forget!'
'short (cl. 1),

lomo-erel
loko-egeka!
/oko-eya/

'bamboo stalk'
'to prop up against'
'to sweep'

[wee]

um[wc:tlrc:
uk[wc:t]gtkii
uk[wc:t]ya

Glide Formation also takes place when e is followed by e or c: (50).
However, if the two vowels are 0+0 or O+:J, they fuse into a single long vowel
with the quality of the second vowel (51).
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(50) /e+e/ ~ [yee]
mba[ryee]ba
im[yee]ri
im[yeelng' e

Im-ba-re-ebal
/eme-eril or /eme-fril
leme-eng' el

'they will forget (rem.)'
'months'
'short (cl. 4)'

/e+eI ~ [ycc]
mba[ryee]ya
im[yef]re
ik[yef]Y:J
uguk[yff}ya

Im-ba-re-eyal
leme-frel
leke-fy:J/
lokoke-fyal

'they will sweep (rem.)'
'bamboo stalks'
'broom'
'to sweep it (el. 7),

(51) /00/ ~ [00]
om[oo}fio
/omo-ofio/
ok[oo}mana
/oko-omana/
(cf. omana 'quarrel w/each other! ')
ok[00 }roora
loko-oroora/
(cf. oroora 'float! ')

'salt'
'to quarrel w/each other'
'to float'

/O-:J/ ~ [-:J-:J]
om[:J:5 ]r:J
om[:J }fr:J
om[:J:5}Y:J
og[:J:5]ta
om[:J:5}Y:J
ok[:J:5 }fi:5ma
(cf. :Jfi:Jma 'stand

/omo-:5r:J/
/omo-:5rr:J1
/omo-:5Y:J/
/oko-:5tal
10mo-:5Y:J/
10ko-:5fi:5mal

'rivers'
'fire'
'heart'
'to get warm
'heart'
'to stand up'

up!')

Parallel to the treatment of /e+el and le+e/, one would have expected *[ woo]
and *[w:J:J]. The resulting sequence of like vowels and glides is apparently too
similar, and leads to dissimilation in the form of deletion of W before a round
vowel (see Odden & Odden [in press] for discussion of analogous phenomena in
Kihehe).
A further complication shows that this expectation is not entirely incorrect,
since in cases in which the underlying vowel sequence is word initial, and where
no consonant precedes to form a syllable onset, then IO+:JI becomes [w:J:J] but
/0+01 becomes [00], as in (52).
(52)

oome
ooroore
W:J:Jfi:Jkt
(cf. ok:J:5fi:5ka

/o+om£/
10+ oro ore/
/O+:Jfi:Jkt/
10ko-:5fi:5ka/

'that you quarrel'
'that you float'
'that you stand up'
'to stand up')
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Syllables in Kikuria generally, though not universally, have an onset consonant that can be provided through syllable fusion. When a vowel sequence
appears in word initial position, no other consonant can be recruited to serve as
the syllable onset. In that case, the first of the underlying vowels becomes a
glide, to provide the syllable with an onset. Notice though that this happens only
when the second of the vowels is [:J]; that is, the segmental sequence [w:J] is
dispreferred (since it is avoided in [ok:J5fl5ma]) but tolerated in case no other
segment can provide a syllable onset, whereas the sequence [wo] is simply not
tolerated at all, even for the sake of providing a syllable onset.
If the second vowel is lal (53), a preceding non-high vowel undergoes Vowel
Merger with that lal, so that loal surfaces as [:J:J] and leal surfaces as [eel.
(53) loal ~ [~~J
atya
og[:J5]ta
aMi
ok[:J5]ha
aga
ok[:J5]ga
aanga
ok[:J5jnga

< loko-atal

'split! '
'to be split'

< loko-ahal

'pick vegetables!'
'to pick vegetables'

< loko-agal

'weed!'
'to weed'

< loko-angal

'refuse!'
'to refuse'

ahoka
ok[:J5 jh5ka < loko-ahokal

'go aside!'
'to pick go aside'

ihy[aajka
om[:J5jka

< lomo-akal

'year (dim.)'
'year'

< lomo-arel

'soot (dim.)'
'soot'

< lomo-anal
< lobo-anal

'children'
'children (diminutive)'
'child'
'childhood'

ak[aajre
om[:J5jre
a b[a a]n a
ihy[aajna
om[:J5jna
ob[:J5Jna
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leal ---7 [eel
ek[eejna < leke-anal
em[eejna < Ierne-anal

'child (diminutive)'
'children (augmentative)'

iby[aajra
ek[eejra

'fingers'
'finger'

< leke-aral

emfee jka < leme-akal
(cf. om[:J:5jka, ihy[aajka

'years'
'year', 'year (dim.)')

iby[aajh6kany6
ek[eejh6kany6

< leke-ah6kany61

'differences'
'difference' 16

< Imbare-andekal

'write!'
'they will write (rem.)'

[aajndeka
mbar[eejndeka
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As was the case with Glide Formation, Vowel Merger is not found, and
instead one finds Glide Formation, just in case the vowel sequence is wordinitial (54). Glide Formation, rather than Vowel Merger, is found since the
latter process provides the syllable with an onset consonant.

(54)

waandeke
waahe

< /o-andekel
< lo-ahel

'that you write'
'that you pick vegetables'

Vowel Merger fails to apply in certain words, and instead Glide Formation
applies. In these examples (55), the explanation for exceptional failure of Vowel
Merger lies in the fact that the words are contemporary loan words borrowed
from Swahili: chalo, chama, and mwalimu. Application of Vowel Merger
would result in forms which are apparently viewed as phonologically too
different from the Swahili source.

(55)

ikyaaro
ugwaaro
ikyaama
umwaarimu

<
<
<
<

leke-arol
logo-arol
leke-amal
lomo-arimul

'country'
'huge country'
'political party'
'teacher'

In the mirror image of this vowel sequence, Vowel Merger also fuses lao/
and la:J/ into [:J:J], lae/ and lael into [ee], as in (56). The sequences lea/ and l:Ja/
do not arise.

16 In the example eketh6kany6, the following vowel is mid-high 0, not :J as would be expected
by Progressive Lowering. The raising of :J to 0 in the syllable hn is conditioned by the fQllowing
causative suffix, -y-.
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(56) Ia;,1 ---7 [;,;,]
ak[:):5jr:J
ak[q:5jy:J
laol ---7 [;,;,]
bak[:J:J jmana
bak[:J:J jr:J:Jra
lad ---7 [EE]
okob[tt jgtka
okob[ttjytra
am[etjg:J
(cf. iryetg:J
lael ---7 [EE]
okob[iijgira
okog[it]ga
[ee]bt

< Iaka-:Jr:JI
< laka-:5Y:JI

'river (diminutive)'
'heart (dim)'

< Ibaka-omanal
< Ibaka-orooral

'and then they quarrelled'
'and they will float'

< loko-ba-c:gekal
< loko-ba-eyeral
< lama-tg:JI

'prop up against them'
'to sweep for them'
'teeth'
'tooth')

< loko-ba-egeral
< loko-ga-egal
< la-ebtl

'to learn for them'
'to learn them (CI 6)'
'may he forget!'

8. Interaction of processes
The final issue to be considered is how these processes interact with each other.
Such interaction is non-trivial, given the conflicting patterns of raising and
vowel lowering exhibited in the language. Certain interactions between processes are surface transparent. Thus, raising of upper-mid vowels to high
vowels, as in (57), can override the potential lowering effect of high vowel
lowering, since underlying CiCeCi surfaces as CiCiCi. One might expect CiCe
to become CeCe by Regressive Lowering: however, one equally expects CeCeCi
to become CiCiCi by Raising to High.
(57)

ugusiikirya
ukunigirya
ugusukirya
ukur1ingirya
ugusiindirya

Ioko-siik -er-i -al
loko-rug-er-i-al
loko-suk-er-ial
loko-riing-er-i-a
loko-siind-er-i-al

'to make close for'
'to make cook for'
'to make plait for'
'to make fold for'
'to make win for'

A non-trivial interaction is found between the two raising processes, as
illustrated in forms such as okor6gya 'to make bewitch' from loko-r:Jg-i-al.
Raising to Mid has applied in the surface form, but it is important to note that
the surface form is identical in terms of vowel quality to the underlying form of
ukurugya 'to make cook' (cf. okor6ga 'to cook'), which has undergone Raising
to High. Stated in rule-ordering terms, Raising to Mid counterfeeds Raising to
High, since the output of the former process could, in principle, undergo the
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latter process, but does not. This interaction can also be explained in purely
structural terms under the model of vowel height proposed by Parkinson [1996],
to which the reader is referred.
Another interesting interaction is the one between Progressive Lowering and
Raising to High, and a relevant underlying structure would be something like
C:JCeCi. On the one hand, Progressive Lowering would lower stem-medial e to
e after the vowel :J, but on the other hand, Raising to High could raise that same
e to i. In fact, there are two possible surface results in such structures, as shown
by the examples in (58).

< okogisa

'to harvest'

ogoseenserya - ogoseensrrya
'to make winnow for'

< ogosiinsa

'to winnow'

ogoterekerya - ogoterekirya
'to make brew for'

< ogotirika

'to brew'

b. okor6gerya - okor6girya
'to make bewitch for'

< okor:5ga

'to bewitch'

ogos6kerya - ogos6kirya
'to make poke for'

< ogos:5ka

'to poke'

okog66gerya - okog66girya
'to make slaughter for'

< okog:5:5ga

'to slaughter'

okog66terya - okog66tirya
'to make hold for'

< okog:5:5ta

'to hold'

(58) a. okogeserya - okogesirya
'to make harvest for'

These two variants can be explained in terms of different interactions between the raising and lowering processes. We begin with the first variant in
each set, as exemplified by okor6gerya 'to make bewitch for'. The underlying
form is /Oko-Dg-er-i-a/. Accounting for the form okor6gerya seems problematic, since surface eCya should only arise from underlying eCya. Although that
vocalic sequence is not found in the underlying form, it would arise in a derivational account of these processes, by applying Progressive Lowering to the
underlying form, resulting in okor:Jgeria. Subsequent application of Raising to
Mid would then raise both lower-mid vowels before the causative suffix in the
usual manner, giving the surface form. The variant okor6girya can be derived
by first applying Raising to High to the underlying form, giving okor:5girya,
which then undergoes Raising to Mid, giving okor6girya. The crucial factor
involved in accounting for these two variants is how Raising to High interacts
with Progressive Lowering-if Raising to High takes precedence over lowering,
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then lowering is deprived of the opportunity to apply and mid vowels, not high
vowels, appear on the surface.
Another interaction, between Vowel Merger and Progressive Lowering, can
be observed in (59). As the data show, the vowel :J derived by Vowel Merger
conditions Progressive Lowering within the stem. A lower-mid vowel which is
created by Vowel Merger will undergo Raising to Mid just as an underlying
lower-mid vowel will (60). A derived lower-mid vowel also behaves just as an
underlying lower-mid vowel does in terms of the interaction between
Progressive Lowering and Raising to High. This can be seen in the causative
forms in (61).
(59) ok:J:Jndeka
og:J:Jteka
ok:J:Jgera

(60) okoogya
ogootya

(61 ) okoondekya
okoogerya
ogooterya

'to write'
'to be broken apart'
'to weed for'

aandeka
ata
aga

'write!'
'be split!'
'weed!'

'to make weed'
'to split (tr.)'

ok:J:Jga
og:J:Jta

'to weed'
'to split (intr.),

'to cause to write'
'to cause to weed for'
'to split for'

We have noted that there are two attested interactions between Progressive
Lowering and Raising to High in cases such as eCeCi when e is present underlyingly. Correspondingly, there are two possible interactions in the case of
lower-mid vowels which derive by Vowel Merger. In addition to the pronunciations found in (61), the following are allowed.
(62)

okoondikya
okoogirya
ogootirya

'to cause to write'
'to cause to weed for'
'to split for'

Within the nominal paradigm, a similar interaction between vowel merger
and raising explains the alternation seen in umuuri 'foundation measurer' from
/omo-ori/ and the plural aboori from /aba-ori/. In umuuri, vowel merger
applied to /0+0/ would result in an upper-mid vowel since the two underlying
components of the vowel are upper-mid. Thus Raising to High gives a high
vowel. On the other hand, in the case of /aba-ori/, the sequence /ao/ merges to
:J:J, which would result in *ab:J:Jri, but this also undergoes Raising to Mid,
yielding the surface form aboori.
Analogous examples can be found in the operation of Vowel Merger in stems
with a non-high final vowel. The stem 'rich' is underlying -ame; cf. ihyaame
'rich (dim.)" abaame 'rich (cl. 2)'. When the cl. 1 prefix omo- appears before
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this stem, one finds omoome. Considering only the effect of Vowel Merger, one
would expect *om:J:Jme-but Raising to Mid, triggered by the final upper-mid
vowel e, has the consequence that the fused vowel sequence surfaces as an
upper-mid vowel.

9. Conclusion
In this paper, we have illustrated a wide range of phonological processes
relating to vocalic height in Kikuria. While height-based vowel harmony is
common in Bantu languages, one generally finds a single transparent process of
complete height-agreement. Because of the wealth of height-relevant processes
found in Kikuria, their interaction, and their sensitivity to consonants, data from
Kikuria will surely be of significance in the theoretical treatment of vowel
height.
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