Chapter 4

Vowel hiatus resolution in Kikuyu

Mary Paster® & Jackson Kuzmik?
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This paper describes and analyzes vowel hiatus resolution in Kikuyu, filling em-
pirical gaps in previous descriptions and addressing differences between our data
and earlier published data that may reflect dialectal and/or generational differ-
ences. We demonstrate that Kikuyu’s superficially very complex system of vowel
hiatus resolution can be analyzed straightforwardly using ordered autosegmental
rules, most notably ATR shift, which captures the observation that, with limited
systematic exceptions, when two vowels come together with underlying features
[-ATR][+ATR] or [-ATR][-ATR] they surface as [+ATR][-ATR], while underlying se-
quences [+ATR][-ATR] and [+ATR][+ATR] surface unchanged (in other words, if ei-
ther vowel is [-ATR] underlyingly, the surface form will be [+ATR][-ATR]). Other
rules include fusion, assimilation, diphthongization, and shortening.

1 Introduction

This paper describes vowel hiatus resolution (VHR) in Kikuyu (E.51, Kenya). There
exists a significant earlier description (Armstrong 1940; see also Mugane 1997),
so one goal of this paper will be to fill gaps in that description and address dif-
ferences between our data and earlier published data that may reflect dialectal
and/or generational differences. We will also present a rule-based phonological
analysis of Kikuyu VHR; for an OT analysis of some aspects of this system, see
Kuzmik (2020). The vowel inventory of Kikuyu is presented in Table 1 with the
feature specifications we assume. Each of the seven short vowels also has a long
counterpart.

A variety of factors determine the surface form when vowels come together
across a word or morpheme boundary. The factors that we have determined to
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Table 1: Kikuyu vowel features

/il /el /el Jal /o] o/ /u/

[zhigh] + - - - - +
[+low] - - - + - - -
[+ATR] + o+ - - - + +
[tback] - - - + + o+ +
[fround] - - - - + 4+

be relevant in Kikuyu are listed in (1) (see Casali 2011 for discussion of these and
other factors that influence VHR outcomes across languages).

(1) Factors in Kikuyu VHR outcomes

« V; quality & length; V, quality & length

+ presence/quality/length of V preceding V,

« presence/type of C (velar vs. non-velar) preceding V;
segment following V,

« presence/quality/length of V following V,

+ presence/type of C (nasal vs. oral) following V,

« boundary type between V; and V, (morpheme vs. word)

This paper focuses on Kikuyu VHR in a subset of possible contexts: V{+V,
across a word boundary, where V; is preceded by a consonant (non-velar, where
possible) and V, is followed by an oral consonant.

2 Data

All data in the paper, except where noted, reflect auditory-impressionistic tran-
scriptions produced by the authors. Some vowel quality distinctions are espe-
cially challenging to transcribe in the connected-speech context since asking the
speaker to slow down the pronunciation for ease of transcription will in many
cases categorically alter the vowels (because hiatus resolution rules do not apply
in careful speech). Our speaker therefore patiently repeated the more difficult
connected-speech forms for us many times. A large portion of our elicitation
time has been spent comparing forms and marking surface vowel sequences as
‘same’ vs. ‘different’ as a check on consistency external to individual transcrip-
tions. For example, we transcribed the connected-speech form of ‘Miigo, answer!’
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4 Vowel hiatus resolution in Kikuyu

as moyodétéka and noted that the [oe] sequence (derived from underlying o+e)
sounded ‘the same’ as the [o¢] sequence in géf6éhéra ‘Ngeci, stand aside!” (from
underlying o+¢) whereas both were explicitly marked as ‘different’ from the se-
quence we transcribed as [oe] in géforoétéka ‘Gictrii, answer!’. Although mini-
mal pairs that control for surrounding segments are hard to find in this domain,
pairwise comparisons isolating the vowel sequences of interest have increased
our confidence in the auditory transcriptions.

Note that the tonal transcriptions have not been cross-checked comprehen-
sively for consistency with a phonological analysis of Kikuyu tone. Especially
in the connected speech context, downstep is difficult to identify (both the per-
ceived tonal contour and its representation in a pitch track using Praat differs
minimally and unreliably in HH vs. H!H and HLH vs. H'HH sequences). The
phonology of downstep is notoriously complex in Kikuyu (see, e.g., Clements &
Ford 1981a), and we are not aware of an existing description of tone patterns in
the specific syntactic context that represents the bulk of the examples presented
in this paper (i.e., a person’s name or other nominal used as a vocative followed
by a singular imperative form) that might help us to confirm and refine our tran-
scriptions. Existing descriptions also do not address speech rate effects in surface
phrase-level tone/intonation. Therefore, we regretfully acknowledge that future
research may reveal errors in our tonal transcriptions, particularly with respect
to the presence/absence and placement of downsteps. We have opted to tone-
mark our data regardless for completeness, but we do not advise using our tonal
transcriptions as the sole basis for future analyses of the tone system.

3 Description of the core vowel hiatus resolution pattern

Table 2 summarizes the surface forms corresponding to input V;+V, (short vowel)
combinations.!

The boxed cells in Table 2 indicate surface vowel combinations produced by
our consultant that differ from those reported by Armstrong, which we discuss
further below. Some generalizations that can be noted regarding the patterns in
Table 2 are: (a) no changes apply when V; and V, are identical (except we assume
they merge into a single long vowel); (b) no changes apply when V; is [+ATR]; (c)
no changes apply when V), is i; (d) u as V, diphthongizes after a [-ATR] V; with

"We transcribe and present sequences of identical vowels here as, e.g., ii, ee for ease of identi-
fying correspondences between underlying and surface vowels. We do not intend these to be
interpreted as sequences; as will be discussed, our analysis includes a rule that fuses identical
adjacent short vowels into a single long vowel.
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Table 2: Short V; + Short V,

i ie ie ia o} io iu

[

oi oe oe oa [0d] oo [ou]

ui ue ue ua uo uo uu

e el ee et ea ed €o
€ €i e e ea ed edi
a ai e e aa 20 20 oi
2 a1 oe o¢ 20 20 ol
0

u

additional changes applying to Vy; (e) the /e/ vs. /¢/ and /o/ vs. /5/ contrasts are
neutralized before mid vowels of the opposite value for backness; (f) surface mid
vowel sequences can be [+ATR][-ATR] but not the reverse.

Below are examples of all combinations of short vowels that undergo a quality
change in the context of interest here. In each example, the careful speech form
is given on the left, and the connected speech form is on the right. We assume
that careful speech reflects the underlying form in terms of vowel quality, but
not in all details (e.g., tone). Therefore, the forms to the left of the arrow should
not be taken as underlying forms.

(2) V;+V, combinations that undergo quality change (careful speech —
connected speech)

a. e+e > ge 1d3bé eyéois — 133bééyeois ‘The cow went.
jordgé étéka — jordgéétéka ‘Njoroge, answer!’
b. e+a — ea dddniré aduuri  — dddniréadunri ‘I saw the elders’
dokaargke ahoote — dokaarekeéahooté ‘Don’t let her get
hungry’
déetiré atumia — dégtiréatumia T called the
women. (rem.
past)
réke 4oie — r¢kéadie ‘Let him go’
c. &+2 — ed kamaadé Sha — kamaadésha ‘Kamande, tie!’
kamaadé jya — kamaadéjya ‘Kamande, lift!’
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€+0 — €0

£+u — edi

ate — €€

at+te& — €€

a+d —> 30

a+o0 — 20

a+u — oi

down!’

J+€ — 0¢€

J+€ — O€

2+0 — 20

3f55ké otogje
naawé
oyékuudékayé

joragé uya

kamaad¢ tya

nyaabura étéka
wafiira etéka
nyaabura ¢héra

wa[iira ehéra

taata Sya
nyaabura 5ha
taata oyo
nyoogo ya oforo
mooénya 6fid
na orééhe

moy? étéka
gekdny) étéka

gekdny) éhéra

bay> éhéra

motars ofi>
gekdnys sheya

4 Vowel hiatus resolution in Kikuyu

- 3[35keotoij

— naawéoyékauadékayé

J TS

— jordgédiya

— kamaadédiya

— nyaaburéétéka
— wafiiréetéka

Py N TS
— nyaaburéé’héra

rerro 2
— wa[iiréé¢héra

— taatddya

— nyaaburdsha
— taatddyo

— ny00go y35[oro
— modénydd|id

— ndirééhe

— taatdiya
— burjira

— méyoétéka
— gekdnyoétéka

— gekdnyoéhéra
— bdyoéhéra

— motarssfis
— gekdny3sheya

“Then shave us’
‘and you
continue tying...

‘Njoroge, say
something!’
‘Kamande, say
something!’

‘Nyambura,
answer!’
‘Waciira, answer!’
‘Nyambura, stand
aside!’

‘Waciira, stand
aside!’

‘Aunt, lift!”
‘Nyambura, tie!’
‘this aunt’
‘porridge pot’
‘that day’

‘and bring...
‘Aunt, say
something!’

‘Rain, come

‘Migo, answer!’
‘Gikonyo,
answer!’

‘Gikonyo, stand
aside!’

‘Mbogo, stand
aside!’

‘that drain’
‘Gikonyo, be
smart!’
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n. o+u—oi gekdnys Gya — gekdnyd'iya ‘Gikonyo, say
something!’
bdyd uya — bdydiya ‘Mbogo, say
something!’

As mentioned earlier, there are some differences between our data and Arm-
strong’s. First, Armstrong (1940: 23) states that o+a yields oa, though the example
she provides is actually an s+aa input sequence with a long V,: ayeeta wadiomo
aake — ayeeta wadiomoaake ‘and he invited his greatest friends.... Our speaker
replicated this example with o+aa — oa (ayééta wadiomoa dake — ayééta wadis-
moake; see §5.4 below for more on V+V: sequences). For our speaker, s+a yields
2a, as shown in (3).

(3) o+a—oa moydayd — moydaya ‘these Migos’
moyd arila  — moydaria  ‘Migo, speak!”
A second difference from Armstrong is that for our consultant, e+o surfaces

as eo, while Armstrong reports es. Some forms from our consultant (replicated
from (2d)) are given in (4).
(4) e+o—eo
3f55ké otogje — 5[55keotogje ‘Then shave us’
naawé oyékaudékayé — naawéodyékuudékayé ‘and you continue tying...
Compare the forms in (4) with Armstrong’s examples (1940: 20), shown in (5a).

Our speaker’s replications of those forms are shown in (5b).

(5) a. Armstrong’s examples with e+0 — ed
ndaayorire ota omwe — ndaayorireotoomwe ‘T bought one bow’

MOCEETE OyO — IMOCEEreIy0 ‘this rice’

reehe moyate omwe  — reehe moyateomwe  ‘Bring one loaf’

tohe ohooreri na 0aayo — toheohooreri na daayo ‘Grant us tranquility
and peace’

b. Forms replicated by our speaker with e+o0 — eo
ndaayoriré 6ta omwé — ndaayorirédtddmwé ‘T bought one bow’

moféére dyd — mo[ééreoyo ‘this rice’

ré¢hé moyate omwé  — réghé moyatéomwé  ‘Bring one loaf?

tohé oh3dréri na daayo — tohédhddréri na daayo ‘Grant us tranquility
and peace’
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4 Vowel hiatus resolution in Kikuyu

Another difference is that Armstrong states (1940: 24) that [00] is “in most
cases impossible” (occurring only in forms where [o] is the passive suffix), so
o+o surfaces as [uo]. While this is also true for our speaker for sequences arising
across a morpheme boundary within words (infinitive prefix + stem), it is not
true for sequences occurring across a word boundary, where our speaker pro-
duces [00]. Armstrong does not provide any o+2 sequences crossing word bound-
aries, so we do not know whether this discrepancy reflects an actual difference
between our consultants’ grammars. It may simply reflect a gap in Armstrong’s
description. The examples in (6) are our transcriptions of forms replicated from
Armstrong by our speaker, where both have o+o — uo.

(6) o+d—ud

/ko-oya/ — kudya ‘to lift’
(within words)
/ko-oha/ — kudha ‘to tie up’

Across word boundaries, for our consultant, o+ surfaces unchanged, as shown
in (7) (though as we indicate in these examples, it optionally undergoes glide
formation, as will be discussed further in §5.1).

(7) o+d— 00

geforo Sha — geforodha  ‘Gicird, tie!”
~geforwddha

wajiko Sya — wajikodya  ‘Wanjika, lift!’
~wajikwidya

A final discrepancy between our findings and Armstrong’s here is that in com-
binations of short vowels, for our speaker, o+u and e+u sequences surface as ou,
eu rather than undergoing mid vowel raising as reported by Armstrong. Some
examples are given in (8).

(8) a. o+u—ou
wajiké uya — wajikouya ‘Wanjikd, say something!’
kémaaro tya — kémaarouya ‘Kimard, say something!’
b. e+u — eu
géfohe uya — géfoéheétya  ‘Gicihi, say something!’
kévaké tma  — kévakéuma ‘Kibaki, come out!’

As with o+o, for o+u Armstrong provides examples (1940: 24) where the se-
quence does change (to uu) within words, as it also does for our speaker within
words (examples in (9a) are replicated from Armstrong with tone marking added).
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Additionally, though Armstrong provides examples of e+u changing to iu both
within and across words, we only find evidence for this change within words

(9b).

(9) a. o+u—uu

/to-uy-ir-¢/ — tuuyiré ‘we said (today)’

/ko-uy-a/ — kuuya ‘to say something’
b. e+u—iu

/n-ge-um-a/  — gitima ‘I came out’

/n-ge-uy-a/ — giuya T said something

Armstrong cites the example njoke uma — njokiuma ‘Njuki, come out!” (1940:
24) with e+u surfacing as iu across a word boundary, but our speaker produces
this form with eu (joké ‘ima — joké'ima).

4 Generalizations and rules accounting for core vowel
hiatus resolution patterns

In this section, we state generalizations and rules to account for all of the ob-
served VHR patterns in the context that we focused on in §3 (combinations of
short vowels across word boundaries). We assume autosegmental theory, but we
present SPE-style rules as a shorthand in instances where autosegmental repre-
sentations are not crucial to understanding a pattern.

An overarching generalization characterizing the patterns represented by Ta-
ble 2 concerns the behavior of mid vowels — the only group of vowels for which
[£ATR] is contrastive. When a sequence of mid vowels contrasts underlyingly
in [+ATR], with two classes of exceptions to be discussed, the underlying se-
quences [-ATR][+ATR] and [-ATR][-ATR] change to [+ATR][-ATR]. On the other
hand, the underlying sequences [+ATR][-ATR] and [+ATR][+ATR] are unchanged.
In other words, if either vowel is [-ATR] underlyingly, the surface form will be
[+ATR][-ATR]. This state of affairs can be captured via ATR shift, shown in (10a-
b).2

(10) a VvV \%
TR faow
[high]
[-ATR] / [+ATR]

2We are thankful to an anonymous reviewer who suggested the ATR shift idea, greatly improv-
ing the generality of our analysis.
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4 Vowel hiatus resolution in Kikuyu

b. \Y% \%
™~
[-low] [-low]
[-high]
[-ATR]

(10a) spreads [-ATR] from a [-ATR] vowel onto an adjacent [-low, -high] vowel
toitsright, and [+ATR] is delinked from V. Subsequently, the rule in (10b) delinks
the shared [-ATR] feature from V; when V; is [-low] (since /a/ does not lose its
[-ATR] feature; this restriction on V; is one reason why (10a) and (10b) must
be considered separate rules, while a second reason based on rule ordering will
become apparent momentarily).

The result of (10a-b) is that, in any sequence of two mid vowels where V; is
[-aTR], V; will have no [+ATR] feature while the [-ATR] feature underlyingly
associated to V; will surface on V,. The context-free rule in (11) later fills in the
default value [+ATR] on Vj (this rule should be interpreted as feature-filling only,
so it does not apply to a vowel that already has a [£+ATR] value).

(11) V — [+ATR]

The combined effect of (10a-b) and (11) is that the underlying sequences [-ATR]
[+ATR], [-ATR][-ATR], and [+ATR][-ATR] surface as [+ATR][-ATR], while underly-
ing [+ATR][+ATR] surfaces unchanged as [+ATR][+ATR]. These rules predict that
(1) no sequence of mid vowels should surface as [-ATR][+ATR]; (2) no underlying
sequence of mid vowels should surface as [-ATR][-ATR]; and (3) in any sequence
of two mid vowels that contains a [-ATR] mid vowel in the input, [-ATR] should
surface on V.

We believe it is the case that there is no sequence of mid vowels which sur-
faces as [-ATR][+ATR]; therefore prediction #1 is correct as far as we are aware.
However, as mentioned above, there are two principled exceptions to the ATR
shift generalization. Prediction #2 is seemingly violated in cases of total vowel
quality assimilation, and prediction #3 is violated by the specific pattern € + 0 —
eo. Dealing first with this latter complication, we propose the specific rule in (12)
that applies to /e+o/.

(12) \Y% \Y
—HIGH —HIGH
-LOW — [+aTR] /_| -LOW
—ATR +ATR
~BACK +BACK
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The rule in (12) precedes (10a), bleeding the ATR shift rule by removing the
[-ATR] feature from V;. This accounts for one set of apparent exceptions to ATR
shift.

The other exception involves sequences that appear to surface as identical
[-ATR] vowels: e+e, e+e — e¢; and o+0, 9+0 — 20. According to (10a-b) and (11),
these should surface as *eg, *02. We propose that what prevents these sequences
from undergoing ATR shift is that they are not ‘sequences’ at the stage in the
derivation where (10b) applies, delinking [-ATR] from V. Prior to (10b), these
sequences will have fused into a single long vowel and therefore do not meet the
structural description for (10b) to apply, since (10b) requires two adjacent vowels.
The fusion rule applies to all sequences of adjacent identical vowels (not only to
the mid vowels of interest here) and is given in (13).

(13) V;+V, >V

The fusion rule in (13) must be ordered between (10a) and (10b) to produce the
correct surface forms (which is one argument for why (10a) and (10b) cannot be
combined into a single rule). Sample derivations are given in Table 3 to illustrate:

Table 3: Sample derivations

Correct ordering Fusion too early Fusion too late

Underlying form /ee/ Underlying form /ee/ Underlying form /ee/

ATR shift (10a) €€ Fusion (13) N/A  ATR shift (10a) 33
Fusion (13) €: ATR shift (10a) €€ Delinking (10b)  “ee
Delinking (10b)  N/A Delinking (10b)  *ee  Fusion (13) N/A

Another generalization regarding Table 2, similar to but arguably distinct from
ATR shift, is that in e+a sequences, ¢ raises to e, yielding ea. We account for this
with the rule in (14).

(14) \Y
—HIGH v
-LOW — [+ATR] / _[ ]
. +LOW
~BACK

The target must be limited to [-back] vowels, as it is formulated here, since
s+a does not change to oa. 3

*A reviewer suggested that e+a — ea can be subsumed under ATR shift, but we believe it must be
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Also regarding /a/, recall from Table 2 that when a precedes any mid vowel,
it assimilates to [-low] and to the backness/roundness of the triggering vowel
while retaining its [-ATR] feature (so a+o and a+5 surface as 0o, while a+e and
a+e surface as e¢). If this rule is ordered after ATR shift, it can be formulated as
total vowel feature assimilation, as in (15).

4
] - V; /_| -H1GH
—-LOW

(15) v
[ +LOW

The rule in (15) is equivalent to spreading all vowel quality features from V,
(when V, is mid) onto V; when V; is /a/. As long as the [-ATR] feature has already
spread from /a/ onto V via the earlier application of ATR shift, the [-ATR] feature
will correctly be retained when /a/ totally assimilates to V, via (15). We are thus
accounting for a+o, a+e — o, & in three steps: (1) ao, ae — ao, ae via ATR shift;
(2) ao, ae — 29, €€ via a-assimilation (15); and (3) 29, e — o:, & via fusion.

Some complex changes apply to input V;+u sequences where V; is [-high, -
ATR]: eu changes to eoi, au changes to oi, and ou changes to 2i. One generalization
we can make is that in all of these cases, u undergoes diphthongization, changing
to 2i. We account for this via the rule in (16) * , where dashes indicate inserted
items. We are expressing this rule using an autosegmental representation to il-
lustrate how the diphthongization manipulates feature values already present in
the underlying vowels, but this is not intended as a departure from the rest of

a separate rule. Recall that (10b) was limited such that /a/ does not trigger or undergo delinking.
If delinking were formulated such that V, could be any [-high] vowel (i.e., if V, could be /a/),
this would incorrectly predict that /o+a/ should surface as *oa rather than sa. This is why we
have excluded /a/ from triggering delinking, necessitating the additional rule in (14) to account
for /e+a/ — ea. Accounting for this pattern via delinking would make incorrect predictions (i.e.,
delinking cannot be allowed to change /o+a/ — oa with the derived oa later changing back to
[oa], since underlying /o+a/ does not change to [0a]; ATR shift also cannot be restricted to
applying only when V; is [-back], since ATR shift does apply in other cases where V; is /o/,
e.g., /o+e/ — o).

This rule could be seen as a shorthand for multiple rules, one inserting the root node and
one or more others filling in its features. Nothing within the analysis hinges on the question of
whether one or multiple rules are represented here. In these derivations, for ATR shift we give
intermediate output forms rather than stating “N/A” even though ATR shift makes no change
to the segments listed as outputs of the previous rule. This is because ATR shift does apply in
each case, spreading [-ATR] from V, to V,. The identity of the segments does not change, but
the [-ATR] feature crucially takes on the doubly-linked representation that feeds delinking.

“This rule could be seen as a shorthand for multiple rules, one inserting the root node and one
or more others filling in its features. Nothing within the analysis hinges on the question of
whether one or multiple rules are represented here.
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our analysis since, as mentioned above, we have assumed autosegmental theory
throughout and have used SPE notation for simplicity elsewhere.

(16) TN
ROOT \ ROOT ROOT

~
77N Y
Va \

[+r6und]

In effect, this rule inserts a new root node between V; and u, then fills in the [-
high] and [-ATR] values of the new vowel via spreading of these features from V;
and the [-low], [+back], and [+round] features from u (with the latter two delink-
ing from u). We assume the features [-back] and [-round] are later inserted by
default and associated to the root node that formerly represented u. The output
is a sequence of (V{+0i), where V; surfaces unchanged while u has changed to oi
via (16) followed by default insertion of [-back] and [-round].

Following the change of u to oi, further rules apply to the triggering V;. When
Vi is ¢ the ¢ changes to e via ATR shift and delinking, yielding the sequence eoi.
When V; is 2 or a, V; appears to be deleted (au and ou both surface as si rather
than *aoi, *20i). These sequences can all be accounted for with an ordering in
which diphthongization (16) applies, followed by a-assimilation (15), ATR shift
(10a), fusion (13), delinking (10b), and finally a rule to be introduced in §5.4 that
shortens a long vowel before another vowel. The effects of these rules are shown
in Table 4.5

*In these derivations, for ATR shift we give intermediate output forms rather than stating “N/A”
even though ATR shift makes no change to the segments listed as outputs of the previous rule.
This is because ATR shift does apply in each case, spreading [-ATR] from V, to V,. The identity
of the segments does not change, but the [-ATR] feature crucially takes on the doubly-linked
representation that feeds delinking.
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Table 4: Effects of the rules

Underlying form /e+u/ Underlying form /a+u/ Underlying form [o+u/
Diphthongization (16) eoi Diphthongization (16) aoi Diphthongization (16) 221
ATR shift (10a) ol ATR shift (10a) aoi ATR shift (10a) 201
a-assimilation N/A  a-assimilation 201 a-assimilation N/A
Fusion (13) N/A  Fusion (13) 2 Fusion (13) 2
Delinking (10b) edi Delinking (10b) N/A  Delinking (10b) N/A
Shortening (§5.4) N/A  Shortening (§5.4) o1 Shortening (§5.4) o1

The rules presented in this section are sufficient to account for all VHR pat-
terns presented in Table 2. In the next section, we will discuss some complications
to this core pattern that arise due to the additional factors and contexts that were
listed in §1.

5 Other factors/contexts affecting vowel hiatus resolution

5.1 Segment preceding V,

The segment preceding a V+V sequence can affect the outcome of VHR. For exam-
ple, Armstrong reports (1940: 22) that input ie+a surfaces as ia with the ¢ elided.
Normally e+a surfaces as ea (as discussed above), so deletion of ¢ from ie+a is
conditioned by the preceding i. We have not investigated 3-vowel sequences sys-
tematically, so it is unclear how general this deletion rule is (in terms of which
specific vowels undergo or trigger it). This is a matter for future research. ©

A consonant preceding the V;+V, sequence also affects VHR, specifically in
terms of whether glide formation (GF) applies to V; or not. We will demonstrate
this by first establishing the general GF pattern (see also Kuzmik 2020 for discus-
sion and an OT analysis of glide formation).

Generally, GF can apply to o, changing it to w when it precedes any vowel
except o or u. GF is sometimes optional but is obligatory for some forms (we
have not yet determined when it is obligatory vs. optional; this may be a lexical
property). Examples of 0+V combinations that undergo GF are shown in (17a);
(17b) shows 0+V combinations where GF does not apply.

®Note, however, that the number of combinations makes it impractical to study all three-vowel
sequences systematically. If any of the 14 long/short vowels can hypothetically precede all
49 combinations of short vowels across a word boundary, this yields 686 V,;+V,V,; combina-
tions; doubling this number to include utterances where the boundary occurs instead after V,
(V,V,+V,) yields 1372 combinations. Doubling this number to add the within-word context
produces a total of 2744 unique combinations.
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(17) a. o+i— wii wajiko ikomi — wajikwiikomi ‘ten Wanjikiis’

~oi ~ wajikoikomi

o+e > wee wajiké étéka — wajikwéétéka ‘Wanjikd, answer!’
~o0e ~ wajikoétéka

o+e — wee wajiké éhéra — wajikwééhéra “Wanjikd, stand aside!”
~0€ ~ wajikoéhéra

o+a — waa wajiko ayd  — wajikwaaya ‘these Wanjikas’
~0a ~ wajikoaya

0+ > woo wajiké 5ha  — wajikwidha  “Wanjikd, tie!’
~02 ~ wajikosha

b. o+o—> 00 wajiko 0y0 — wajikddyd ‘this Wanjikd’

*W00 *wajikwooyo

o+u—ou wajikéaya — wajikotuya ‘Wanjikd, say something!’
*wuu *wajikwuuya

As shown in (18), GF can also apply to an o that is not underlying but is derived
via the raising of o before ¢ via ATR shift (so GF is ordered after ATR shift).

(18) o+e — ot

(— wee)

huk) éhéra  — hukwééhéra ‘mole, stand aside!’
~hukoéhéra

meéhééds énd — méhéeédweena  ‘four ropes’
~mehéedoéna

dmd éhérda  — jdmwééhéra ‘Njomo, stand aside!’

I Y4, RS
~jdmdéhéra

Some vowels other than o also undergo GF, but less robustly. In contrast to
Mugane’s report (1997: 9) that i and u do not undergo GF, i does undergo GF in
some cases, but apparently only before u, as can be seen by comparing (19a) vs.
(19b).

(19) a. mwaagi uma — mwaagyduma ‘Mwangi, come out!’

*mwaagiuma

mwaagl iya — mwaagyudya ‘Mwangi, say something!’
*mwaagiuya

waabiti iya — waabityduya ‘Wambiti, say something!’
~waabitiaya

gedeeji uya  — gédégjytuya ‘Githinji, say something!’
~gedegjinya
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karioki uya
kémani ima
kayd[i uya

karémi uya

mwaagi ikomi

mwaagi étéka
mwaagi ¢héra
mwaagi aya
mwaagi Sha

mwaagi oyo

— kariokyuuya
~kariokiuya
— kémanyutma

4 Vowel hiatus resolution in Kikuyu

‘Karitki, say something!’

‘Kimani, come out!’

~kémani‘ima
— kayd['ytaya ‘Kagoci, say something!’
~kaydfitaya
— karém'ytaya ‘Karimi, say something!’
~karémiuya
— mwaagiikomi ‘ten Mwangis’
*mwaagyiikomi
— mwaagietéka ‘Mwangi, answer!’
*mwaagyeetéka
— mwaagithéra ‘Mwangi, stand aside!’
“mwaagyeehera
— mwaagiaya ‘these Mwangis’
*mwaagyaaya
— mwaagidha ‘Mwangi, tie!’
*mwaagyooha
— mwaagioyo ‘this Mwangi’
*mwaagyooyo

Similarly, u seems to undergo glide formation most readily before i (20a), though
it also applies before non-round vowels (20b). We do not have examples of it
applying before 2, o, or u (20c).

(20)

a. karuugu ikomi
mafuku ikomi
kaabutu ikomi
karaugu étéka
karaagu éhéra

karaugu ataano

karttgd sha

— karutigwitkomi  ‘ten Karungus’
*karuuguikomi

— mafukwiikomi ‘ten books’
*mafukuikomi

— kaabutwiikomi ‘ten Kambutus’
“kaabutaikomi

— karuagweetéka  ‘Karungu, answer!’
~karauguetéka

— karuagwééhéra  ‘Karungu, stand aside!’

IR IYY | TRV
~karuaguéhéra

— kartugwaatdano  ‘five Karungus’

~karutiguiataand

araagudha ‘Karungu, tie!’
— kar 3ha Karungu, tie!
*karuugwooha
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karuaga 6yo — karuuguoyd ‘this Karungu’
*karuugwooyo

karaigu tya — kartiguuya ‘Karungu, say something!’
*karuugwuuya

We have observed a small number of instances of e undergoing GF, as shown
in (21a); (21b) shows that GF does not apply to e before e or i.

(21) a. keévake ¢héra — kevakyéé'héra ‘Kibaki, stand aside!’

~kevakeé'héra

kevake aya — kévakyaaya ‘these Kibakis’
~kevakeaya

gefoké aya — gefokyaaya ‘these Gicukis’
~gefokéaya

kevake Sha — keévakyjdha ‘Kibaki, tie!’
~keévakedha

kevake 6y6 — kevakyooyo ‘this Kibaki’
~kevakeoyo

gefoké oyo — géfokyooyd ‘this Gictki’
~gefokédyd

kevake uya — kevakyuauiya ‘Kibaki, say something!’
~keévakeuya

b. kevake étéka — kévakéetéka ‘Kibaki, answer!’

*kevakyeeteka

keévake ikomi — kévakéikomi ‘ten Kibakis’
*kevakyiikomi

Other forms with e as V; fail to undergo GF, as shown in (22).

(22) gefohe uya — géfohénya ‘Giciihi, say something!’

*gefohyuuya

garé uya — garé'iya ‘Ngari, say something!’
*garyuuya

mote 6fi3 — moteofis ‘that tree’
*motyoofio

gefoké é'héra — géfokéé'héra ‘Giciiki, stand aside!’
*gefokyeehera

gefoké Sha — geéfoké'sha ‘Giciki, tie!”
*gefokyooha

géfoké uya — gefokéaya ‘Gictiki, say something!’
*gefokyuuya
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Mugane (1997: 10) reports miityicio for ‘[that] tree’ (an orthographic form cor-
responding to [motyofic], although presumably the o after the glide is length-
ened; the orthography does not indicate vowel length). Our speaker rejects the
form with GF for the same phrase, as seen in (22). Note also in comparing (21)
with (22) that the final V of the name Giciiki variably undergoes GF, seemingly
depending on the following vowel but with no clear phonological generalization.

As mentioned earlier, the preceding consonant (if any) affects the likelihood
of GF application. In particular, although GF can apply after other consonants,
a preceding k seems to make GF most likely. (23) shows some representative
examples where GF is obligatory (for these particular forms only) after k and g
(23a) but optional after the consonants shown in (23b).

(23)

a. /k/ mafuku ikomi

/g/ kartugu ikomi

. /t/  waabiti aya

/d/ mohééds étéka

/dg/ gededii Gya

/[ kaydfi aya

Jr/ geford sna

/m/ wairimo aya

/n/ kéméni ima

/n/ dooné ikomi

— mafukwiikomi
(*mafukuikomi)
— karuugwiikomi
(*karuuguikomi)
— waabitytaya
~waabitidya
— mohéédoitéka
~mohéédweetéka
— gedeégjyanya
\ [ \
— kayd['yauya
N sl s
~kaydfiaya
— geforodna
~géforwidna
— wairimwaaya
~wairiméaya
— kémanyiuma
~kémanitima
— doogwiikomi
~doonoikomi

‘ten books’

‘ten Karungus’

‘Wambiti, say something!’

‘rope, answer!

‘Githinji, say something!’

‘Giciird, see!’

‘these Wairimiis’

‘Kimani, come out!’

‘ten Nding'as’
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In contrast to the consonants in (23), other consonants when preceding the
target vowel appear to inhibit or block GF. Some representative examples are
given in (24).

(24) /y/ bdy>éhéra  — bdyochéra

‘Mbogo, stand aside!’
(*boyweehera) &

/[l g&f6 éteka — gé[6étéka
(*gefweeteka)

‘Ngecii, answer!’

/6/  kémddd éhéra — kemddoéhéra

‘Kimotho, stand aside!’
(*kemodweehera)

N ’ LA TR N , s s\
/h/  mohoho ¢héra — mohohothéra

‘Miihoh st d asid !,7
(*mohohweehera) ufioho, stand aside

/r/  modudari tya — mooduurivya

‘elder, say something!’
(*moduuryuuya) ¥ &

/my/ gekdnyd éhéra — gekdnyodéhéra

‘Gik , stand aside!’
(“gekonywechera) ikonyo, stand aside

Jy/ wambyd éteka — wamoéyoéteka

. ‘Wamilyt, answer!”
(*wamoyweeteka)

Notice that some consonants (7, /) appear on the lists in both (23) and (24),
as licensing/triggering GF but also inhibiting/blocking it. This is due to an inter-
action between the consonant and the specific target vowel. While a preceding
r does not inhibit GF applying to o, it does apparently inhibit GF applying to i
(our consultant attributed this to the fact that the sequence rw sounds natural to
him but ry does not). Conversely, while GF does apply to i after [, it seems to be
inhibited from applying to o after /. GF is deserving of further study to obtain a
clearer picture of the interaction of the various factors that determine when it
applies optionally or obligatorily vs. not at all. The purpose of this section has
been to give some insight into the phenomenon and some data that complicate
or contradict previous descriptions, and to show that the preceding consonant
plays a role.

"Note that this name is pronounced mohého despite its spelling, which implies *mohoho.
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5.2 Segment following V,

The segment following V, can affect VHR in ways we have not systematically
studied. One instance where we can see this is in the difference in the behavior
of a and o when followed by oC vs. when followed by V. Recall that a+o and 2+2
both surface as 22 when followed by a consonant, as shown in (25).

(25) a+o—>020  taatadya — taatddya ‘Aunt, lift!"
nyaabura 5ha — nyaaburd3ha ‘Nyambura, tie!’
2+02—>00  geékdnydsha — gékdnysdha ‘Gikonyo, tie!’
moyd Jya — moé'yddya  ‘Migo, lift!

On the other hand, as noted earlier in §4 in the discussion of u-diphthongi-
zation, a and o are deleted when followed by oi (derived from /u/), as shown in
(26).

(26) a— @/ __oi taatatya — taatdiya ‘Aunt, say something!’
(from /u/) bur4 ura — burdira ‘rain, come down!’
0> Q/__oi gékdnystya — gekdnysdliya ‘Gikonyo, say something!’
(from /u/) bdyd tya — bdydiya ‘Mbogo, say something!’

Hence, a+o, 2+2 behave differently when followed by a consonant vs. when
followed by i. In this paper we do not attempt a full account of V+V+V sequences,
as noted earlier. However, as was spelled out in the derivations in Table 4, our
analysis does account for (26). The key observation is that diphthongization of
u applies first, feeding total assimilation of a to the derived o of 2i. The adjacent
2 vowels then fuse into a single long o: vowel. The remaining step is that, as will
be discussed further in §5.4, the long vowel shortens before another vowel (in
this case, i).

A consonant following V, can also affect VHR, by obscuring its effect. In par-
ticular, a nasal consonant following a [+ATR] mid vowel causes the vowel to
sound very similar to its [-ATR] counterpart (i.e., 0 and e sound like 5 and ¢, re-
spectively, before a nasal). The ATR contrast is still preserved but becomes very
subtle and difficult to hear. Due to the confusability of vowels in this context, we
have avoided forms with nasals following the V+V sequence where possible in
this study.

5.3 Boundary type between V, and V, (morpheme vs. word)

Earlier we saw examples where the type of boundary (morpheme vs. word) be-
tween the two vowels results in different hiatus resolution effects (see examples
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(6) and (9) in §3). In the case of word boundaries, the type of syntactic boundary
has not proved significant; the VHR effects that occur across word boundaries
seem to apply anywhere within the clause (though not across different clauses
within an utterance).

In the earlier discussion of the differences between our description and Arm-
strong’s, we showed that while o+ surfaces as 0o across a word boundary, it
changes to uo within words across a (within-word) morpheme boundary. Simi-
larly, we saw that while o+u surfaces as ou across a word boundary, it changes to
uu across a morpheme boundary, and e+u surfaces as eu across a word boundary
but as iu across a morpheme boundary.

In addition to these patterns (which were discussed in §3 in reference to dif-
ferences from Armstrong’s description), there is another combination that be-
haves differently within words vs. across words, namely e+o, which surfaces as
eo across a word boundary but as io across a morpheme boundary (this was not
discussed in §3, which focused on behavior across word boundaries, since our
data agrees with Armstrong’s in that specific context). Examples are given in
(27).

(27) a. eto—eo moté 6y6  — moteéoyd  ‘this tree’
(across words) mote ofid  — moteofid ‘that tree’
né ota — néota ‘it’s a bow’

né 6tuko  — néodétuko  ‘it’s night’
b. e+o —io /n-ke-ok-a/ — gioka ‘T came’
(within words) ~ /n-ke-or-a/ — gibra ‘Tgot lost’

Interestingly, Armstrong (1940: 24) reports no change to e+o even within words
(cf. ngeoka ‘I came’).

The differences between the across-word vs. within-word contexts show that
there are some hiatus resolution rules that apply at the lexical level but not post-
lexically:

(28) Additional VHR rules that apply only lexically
a. o—u/__»o
b. o—u/__u
c.e—i/__u
0

d e—i/ __

Rules (28b-c) can be collapsed into a single rule, shown in (29).
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(29) -HIGH
+HIGH
tow | - [ +meH | /_
+BACK
+ATR

Note that this rule has to be limited to applying before a [+back] vowel since i
does not trigger raising (o+i, e+i do not change to ui, ii within words; cf. /ko-ikar-
a/ — yoikara ‘to stay’, /n-ke-ikar-a/ — géikara ‘I stayed’). It is also not possible
to write rules raising o, e before all [+back, +round] vowels because o does not
raise before o (though this could be explained via the fusion of 0o+0 — o: applying
before raising) and e does not raise before o (e2 — es both within and across word
boundaries; cf. /n-ke-oh-a/ — gésha ‘I tied’).

5.4 Vowel length

Armstrong provides few examples of combinations involving long vowels, tend-
ing to lump them in with combinations of short vowels despite the fact that they
behave somewhat differently, as we show below. Table 5 shows combinations
of a short V; with a long V, across a word boundary (as before, boxed cells in-
dicates differences from Armstrong; question marks indicate combinations we
have been unable to elicit).

Table 5: Short V; with long V, across word boundary

Vs
V; i ee e aa 20 o0 uu
i ie ie ia o} io iuu
e eii ee ea ed euu
€ eli  ee e ea ed euu
a aii  ee €€ 2 2 auu
2 ? o€ 2 2 ?
o 7 ?
u ? ? ue ua uo uo ?

One systematic difference between our description and Armstrong’s concerns
the behavior of V+V: sequences where the vowels have identical quality. Arm-
strong reports (1940: 12) that these surface as “very long” (e.g., meteeerea ‘those
trees’) but we consistently find long vowels in this context that sound the same
as other long vowels, not “very long” (e.g., mété ééréa — meétééréa ‘those trees’).
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Additionally, in Armstrong’s data o+aa surfaces as oaa (this was discussed
earlier in §3 in the context of V+V combinations since Armstrong incorrectly
cited the example as an instance of 2+a). For our speaker, o+aa yields sa.

Another difference concerns long vowels following o. Armstrong suggests
(1940: 23-24) that all vowels except short o and u surface unchanged after o, imply-
ing that long vowels are not shortened in this context, specifically stating (1940:
24, footnote 1) that “000 (w22) and ouu (wuu) occur,” though no examples are cited.
We hypothesize that the forms in question are [w2o] and [wuu] (we cannot con-
firm this since Armstrong cites no examples) and that these may result from a
two-step process of shortening and GF (which re-lengthens the V), e.g., 0+20 —
00 — woo. Otherwise, we have no explanation for why vowels would systemat-
ically fail to shorten after o, which happens to be the only V that consistently
undergoes GF.

A final discrepancy involves whether long ee and oo undergo shortening. In
our data, ee and oo shorten after another V. According to Armstrong, however,
o+ee fails to undergo shortening, surfacing as oee or oee (1940: 21) (e.g., meheendd
eerea — meheendoeerea ‘those ropes’), e+0o surfaces as eoo (1940: 20) (e.g., mayua
me ooke — mayua meooke ‘honeycombs contain honey’), and e+00 surfaces as
€00 or €20 (1940: 20) (e.g., moceere oorea — moceereddea ‘that rice’). As seen in
(30), our speaker produces these sequences as oe, eo, and eo, respectively. (30)
shows that in most cases a long V, undergoes shortening, and most V+V: com-
binations have surface forms identical to the corresponding V+V combinations
that were presented in §3.

(30) Sequences with long V, where the surface form is identical to sequence with

short V,
i+ii—ii ti ifji émoe — tifji émoé ‘this is not one inch’
i+ee—ie  meéiri ééréa — meéiriéréa ‘those P. africana trees’
gaari ééréa — gaariéréa ‘that car’
i+ee—ie kémani éétiré — kémaniétiré  ‘Kimani called’
ti ééya — titya ‘they (people) are
not good’

i+aa—ia  kémanidaanydniré — kémanianydniré ‘Kimani saw me’

i+ —id kémani 33niré — kémanidniré ‘Kimani saw
(something)’
i+00—io moduuri ooréa — moduurioréd  ‘that elder’
e+ee—>ee mete ééréa — meétééréa ‘those trees’
garé ééréa — garééréa ‘that leopard’
e+¢ee—>ee  ge[Ohe éétiré — gefoheétiré  ‘Gicihi called’
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e +

e +

e +

€+
€+
€+

€+

a+
a+

a+
a+

2+
J+
J+
2+

2+
o+

o+
o+

o+
u +
u +
u+
u+

aa — €a

20 — €0

00 —> €0

€e — €€
€€ — €€
aa — ea

23 — €0

00 — €0

ee — €€
€€ — EE

aa — aa
20 — )

00 — JJ

€€ — o€
€€ — 0O¢€
aa — da
0 — J)

00 — JJ
€e — o€

€€ — 0O¢€

aa — oa
0 = 0)

00 — 00
€€ — Ue
aa — ua
20 — ud
00 — uo

né g¢ya

gefoheé adnydnire
géf6heé aarednirs
geéfoheé 35niré

35neeté eeki
monéné 4anydnire
jordgé danydnire
mweeré 5ké
53néeté Sti
moféére 0oréa

né dééte 6oké
mekaada eéréa

na é€ki

na £¢jani
nyaabura 4anydnire
na 35ti

na 35bi

moraata ooréa
marééaya ooké
meheedd eéréa
gekdny) éétiré
gekdnyd danydnire
gekdnyd 53nire

gekdnyd ooréa
medaadoko eéréa
metito ééréa
geforo éétiré

gefo éétiré

geforo aanydnire
géforo dniré

geéforo 66réa
matu éétiré
matd danydnire
mata 3dniré
matu 66réa

4 Vowel hiatus resolution in Kikuyu

— négya
— géfoheanydnire
— ge[oheéarédnire

‘they (people) are good’
‘Gictihi saw me’
‘Giciihi saw it (cl. 5)’

— géf6hédniré  ‘Gicthi saw
(something)’

— géfoheoréa  ‘that Gictht’

— motéoréa ‘that tree’

— pddbiéréa ‘that cow’

‘s/he saw doers’

— monénéanydniré  ‘the boss saw me’
— jordgéanydnire ‘Njoroge saw me’
— mweéeéréské  ‘tell him to come’

— 53néetésti ‘s/he saw baskers’

— mofééreoréad  ‘that rice’

‘T have eaten honey’
‘those ropes’

— Sdnéetééki

— né dééteoke
— mekaadééréa
— nééki ... and doers’

— négjani ... and hairdressers’

— nyaaburaanydnir¢ ‘Nyambura saw me’

— nditi ‘... and baskers’
— nddbi ‘... and potters’
— moraatddréad  ‘that friend’

— marééayddké ‘they eat honey’
— méhéeédoiréd ‘those ropes’

— gékdnyodétiré  ‘Gikonyo called’

— gékdnydanydniré  ‘Gikonyo saw me’
— gékdnydsniré ‘Gikonyo saw
(something)’

— gekdnydsréa  ‘that Gikonyo’
— medaadokoeréd  ‘those wattle trees’
— meétitoéréa ‘those forests’
— geforoétiré  ‘Giclri called’

— ge[Oétiré ‘Ngecii called’

— géfordanydniré  ‘Giclird saw me’

— géforddniré  ‘Giclri saw
(something)’

— géforooréad  ‘that Gicard’

— mataétiré ‘Matu called’

‘Matu saw me’
‘Matu saw (something)’
‘that Matu’

— matdanydniré
— matadnire
— matuoréa
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In contrast, other V+V: sequences yield a different surface form from their V+V
counterparts. These are listed in Table 6 along with a characterization of the type
of difference(s); representative examples are given in (31).

(31) Combinations where long V, yields a different surface form from short

Vyi+uu— iuu ti Gibadé — titbidé  ‘those are not dregs’
ti Gimero — tiad'mérd  ‘this is not an exit’
e +ii — eii né iiji — néiiji ‘this is an inch’
né iijini — néiijini ‘this is an engine’
e+uu—euu néaubude — néuubudé  ‘those are dregs’
€+ il — eii 3dniré iijini — ddniréifjini  ‘s/he saw an engine’
e+uu—euu  SInéété Gughmania — 3nététugimania ‘he saw
corruption’
a+1ii — aii dddna iijini — dddnaiijini Tsaw an engine’
4 'ifjini — na'iijini ‘... and an engine’
a+uu—auu naaabuode — nauubude ‘... and dregs’
na uudi — nauudi ... and thread’

Table 6: Type of difference between V+V: and V+V surface forms

V1+ V2 quality Output w/ long V2  Output w/ short V2  Type of

difference
e+i eii el mora count
a+i aii ai mora count
i+u iuu iu mora count
e+u euu eu mora count
a+u auu ai mora count;
application of
quality change
g+u euu eoi application of
quality change

All ii-initial words we have found are borrowed, and the long ii may derive
from pre-nasal lengthening. This probably does not account for the failure of
shortening, however, since, as we will show below, high vowels also do not un-
dergo shortening in V; position, as non-high vowels do. Also, the long uu in
words like #2idi results from combining the cl. 14 prefix u- with an u-initial stem
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and still does not shorten (cf. forms in (30) with initial non-high long vowels
containing the cl. 14 prefix that do shorten, such as ooke ‘honey’).

Clements and Ford’s account of downstep in Kikuyu contains some discussion
of long vowel shortening (1981b: 202-205). In their analysis, shortening is driven
by the fusion of adjacent vowels into a single syllable, combined with a restriction
that long vowels generally do not share a syllabic nucleus with other vowels.
In terms of moraic theory and constraint-based phonology, we might attribute
this generalization to a restriction where syllables are maximally bimoraic. Our
analysis is not incompatible with a syllable-based approach, but for simplicity
we account for shortening via the rule in (32), which does not refer to syllables.

(32) n BooH
\Y% + \Y%
[-high]

The failure of ii and uu to shorten is captured by the fact that the rule in (32) ap-
plies only to [-high] vowels. The change of i + ii — ii must therefore be handled
separately. In general, for our speaker, sequences of V+V: where the quality of
the vowels is identical surface as V: and there are not instances of an extra-long V:
: (contrary to Armstrong’s description). A syllable-based approach, which we do
not attempt here, might subsume all of these facts under a set of generalizations
regarding which combinations of vowels (based on their quality) are eligible to
fuse into a single syllable, and this in turn could be used to restrict shortening
(because shortening would only apply when the vowel sequence occurs within
a single syllable). The identification of the vowel pairs that can fuse into a sin-
gle syllable would be based on which vowels shorten, so the reasoning would
be circular, but this might enable a coherent and unified analysis of syllable-
driven shortening that does not treat i + ii — ii separately from the shortening
of non-high long vowels after another vowel. We leave this for future work (and
note that Clements & Ford 1981b also did not propose a predictive generalization
regarding which vowel sequences fuse vs. which sequences remain in separate
syllables).

An important fact to note is that while V length can be difficult to distinguish
auditorily, it is clearly the V+V: context and not simply the connected speech
context that induces shortening in word-initial long vowels, since the vowels still
surface as long in isolation when elicited in connected speech, as demonstrated
in (33).
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(33) Words with initial long vowels pronounced in isolation in connected

speech
iiji ‘inch’ *iji
ééréa ‘those (cl. 4) “erea
gétiré ‘he called’ “etire
danydniré¢ ‘he saw me’  “anyonire
35ti ‘baskers’ *oti
00ké ‘honey’ *oke
uabudé ‘dregs’ *ubude

The forms in (34) with euu, auu combinations show that diphthongization to
oi applies only to short u, not to long uu. These forms cannot surface with *eoi,
*ai.

(34) S3néeté tigumania — 3dnétéidgumania  ‘he saw corruption’
*oonetesigumania
na utbuoe — nauubude ... and dregs’
*noibude
V: +V combinations show significantly different behavior from V+V and V+V:
combinations. Table 7 shows the VHR outcomes for all combinations with a long
V;. Note that Armstrong does not comment on these combinations, so no com-
parison is possible between our description and Armstrong’s here 8-
Since shortening applies to non-high vowels before any vowel, we propose the
rule in (35), which is the mirror image of the rule in (32).

(35) Iz

g
\'% + \'%
[high]

Table 8 gives a summary of differences in VHR outcomes when V; is long vs.
when it is short.

¥The aa-final nouns we have identified (bdd ‘dew’ and daad ‘louse’) exceptionally resist short-
ening before u, for reasons we have not established. Due to the otherwise general shortening
pattern and the small number of lexical items involved, we suspect this cell should be filled
with au but do not have examples to confirm this.

°Our one oo-final noun, méé ‘M. hildebrandtii tree’, does not undergo shortening in any context.
We hypothesize that there is something special about this noun, perhaps having to do with its
CV: shape (see also footnote 12), and that if we are able to identify other nouns with final oo,
they will undergo shortening.
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Vil Vy— i e £ a 6) o u
ii ii iie iie iia iid iio iiu
ee el ee ee ea ed eo eu
g€ €l €€ 133 €a ed €o €u
aa ai age age aa ann asn ?
20 o1 o€ o€ Ja 2 20 ou
00 ? ? ? ? ? ? ?
uu uui uue uue uua uud uuo uu
Table 8: Difference of VHR outcomes when V; is long vs. short

V1+ V2 quality

Output w/ long V2 Output w/ short V2

Type of
difference

i+V

u+V

€+a

E€+u

a+e, ate

a+o, a+d

at+u

Jo+u

iiV (except ii)
uuV (except uu)
€a

eu

aee

a0

a(a?)u (see above)

u

iV

uVv

€a

el

€€

20

o1

o1

mora count
mora count
application of
quality change
mora count;
application of
quality change
mora count;
application of
quality change
mora count;
application of
quality change
mora count (?);
application of
quality change
mora count;
application of
quality change
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Some of these differences can be explained by the shortening rule in (35) apply-
ing late in the derivation, counterfeeding some of the quality changes described
and analyzed in §3, §4, if we analyze those rules as applying only to short vowels.
For example, ordering the ea — ea raising rule before (35) explains the failure of
raising in (36).

(36) ee+a—ea moodée aya — modéaya  ‘these Mithees’
By 7N 7 R N Javs s N ~ .
mooét ayéra  — modfayéra ‘Mithee, be nice!’

The mirror image shortening rule in (32), in contrast, applies earlier and feeds
most of the quality changes, as in the examples below where the shortened vowel
is the trigger (37a) or the target (37b).

(37) a. &+aa— ea jordgé danydniré — jordgéanydniré ‘Njoroge saw me’
o+ ee — oe gekdny) éétiré — gekdnyodétiré  ‘Gikonyo called’
b. &+ ee — ee pddb¢ ééréa — nddbéeréa ‘that cow’
9+ 00 — 20 gékdny?d doréa — gekdnyddréa  ‘that Gikonyo’
o + ee > oe meheedd ééréda — meheedoeréa  ‘those ropes’
The relative ordering of the two shortening rules also allows us to make sense

of some perhaps unexpected surface forms when aa is followed by a mid vowel,
shown in (38).

(38) aa+e—aee daaétéka — daééteka ‘louse, answer!’
*daeteka, *deeteka, “dacteka

s sy s “ AV EPEY “
4a étéka dééteka ‘dew, answer!’
baa éték — baéétek
*baeteka, *becteka, *bacteka

aa+ ¢ — aee  baa éhéra — bagehéra ‘dew, stand aside!’
*bachera, *beehera

S B 21, . \ .
aa+90—adx baadha — ba35ha ‘dew, tie!’
*baoha, *booha
s\ 7 By s\ s, By
aa+o0 — add> baaodka — ba o'5ka ‘dew, come!’

*baoka, *booka, *baoka

Recall that the corresponding sequences behave as follows when both vowels
are short (39a) and when V, is long (39b).
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(39) a ate—ee b, atee > e

a+€& — €€ a+E&E — €€
a+d —> 2J a+d3d — J)
a+o — 30 a+00 — JJ

Our explanation for this difference is that in aa+V, the second half of the long
aa interacts with the following mid V, fusing into e¢ or 20 while the initial mora of
the aa remains associated to the features of a. The resulting a+V: sequence does
not undergo the rule that normally shortens non-high long vowels after another
V because that rule already applied earlier in the derivation, as shown in (40).

(40) Derivation of /baa oka/ — basoka
Underlying form baa oka
Shortening of V+4VV  N/A

a+o — 20 basoka
Shortening of VV+V  N/A
Surface form basoka

We can identify which of the VHR rules apply before vs. after Vi+V — VV
based on the quality changes that do vs. do not apply in V:+V sequences. The
changes in (41) affecting V; do apply to V:+V sequences, suggesting that ATR
shift and delinking should be ordered after the rule that shortens a long vowel
before a short vowel.

N JSUE T N VS T ~ .
(41) a. e+o—>ed moOOéE Sha — modésdha  ‘Mithee, tie!’
b. e+0 > eo modée Oyd — modéoyd  ‘this Mithee’
N o \ N s By ~
moodée oka — modéoka  ‘Mithee, come!’

N IS UPTHS BY N TS I
c. o+e > oe  kapdd étéka  — kandétéka ‘Kang’oo, answer!’

\\\\\\

\ 1 AT .
d. o+e > o0e  kandd étéréra  — kapdétéréra ‘Kang'oo, wait!’

A final discrepancy between V:+V and V+V that needs to be accounted for is
that we do not find examples of u-diphthongization following a long e, aa, or 22
(even if the long vowel is later shortened). As shown in (42), in this context the
long V; shortens but the u surfaces unchanged.

(42) ee+u—eu  moOdéElyd — modéuya  ‘Milthee, say (something)!’
*modeosiya, *modediya

SO AR AR .
aa +u—aau baauya — baaaya ‘dew, say something!’
*baoiya, *baaoiya
w+u—ou  kanddaya - kanddya  ‘Kang'oo, say something!’
, !

*kanoiya, *karnooiya
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This suggests that the diphthongization rule is triggered specifically by a pre-
ceding short vowel, and that diphthongization must apply prior to the rule that
shortens a long vowel before another vowel.

One last type of combination to consider is V:+V:. These forms are difficult
to elicit due to the relative scarcity of long vowels both initially and finally and
the syntactic category of words ending and beginning with long vowels. The
combinations we have found are consistent with our observations about other
combinations involving long vowels, including that non-high vowels undergo
shortening when they precede or follow a vowel while high vowels do not, as
shown in (43).

(43) ii +ee —>iie  kefil éétiré — kefif'étiré ‘fog called’

ii + aa —>iia  kefii danydniré  — kefif'anydniré ‘fog saw me’

ii+00—1iio  kefii 33niré — kefii'sniré ‘fog saw (something)’

uu + g€ — uue waabuau éétiré — waabui'étiré  “Wambuu called’

uu + aa — uua waabuu 4anydniré — waabud'anydniré ‘Wambuu saw me’

uu + 20 — uud waabuau 3nire — waabut'sniré “‘Wambuu saw
(something)’

uu + 00 — uuo waabau 66réa — waabutoréa ‘that Wambuu’

As shown in (44), the one combination we have found involving long aa with
another V: is consistent with our analysis of the aa+V examples provided earlier
in (38) (where aa+e — ace).

(44) aa +ee — ase bAaad ééréd — battréa ‘that dew’

rrrrr

daa ééréa — dadéréa ‘that louse’
The derivation of aa + ee — ace is explained as in (45).

(45) Derivation of /baa eerea/ — baeerea

Underlying form baa eerea
Shortening of V+VV  baaerea
ate — g¢ bacerea
Shortening of VV+V  N/A
Surface form bacerea

We have elicited two combinations of V:;+V:; (identical long vowels) and in
both cases the surface form is V:; (a single long vowel that does not sound ‘over-
long’), as in (46).
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\ N s raN 7 B AR ~
(46) ee+ee > ee  mOOEE éétiré — mooEétiré  ‘Miithee called’
00 + 00 > 00 mMOO 66réa — moOOréa ‘that M. hildebrandtii tree’

This is as expected since we have rules that shorten a long vowel both before
and after another vowel, so V:;+V:; first changes to V:;+V; and then to V;+V;.

The only other V:+V: combinations we have found involve ¢¢ followed by an-
other long vowel, shown in (47).

2 7N 27NN Iy AT SR ~
(47) a. ee + 20— ed mOOEE Hdnire — moOdéIdnire ‘Miithee saw
(something)’
b. ee + 00 — eo modée 6réa — modéoréa ‘that Mithee’

\ s\ 77 Y \ 717 NN 3 ~ H]
c. €€ +aa — ega mOOEE Adnydniré — moofanydnire ‘Mithee saw me

(47a) and (47b) are consistent with the behavior of all other types of combina-
tions (V+V, V+V:, V:+V). The combination es+aa (47c) behaves like ee+a in failing
to undergo the raising (¢+a — ea) that applies when ¢ is underlyingly short (e+aq,
e+aa).

6 Conclusion

In this paper we have attempted to provide as comprehensive an analysis as
possible of VHR effects in Kikuyu. A number of outstanding issues remain for
future research.

First, we have not distinguished diphthongs from vowel sequences that cross a
syllable boundary. We perceive that some VV sequences sound shorter than oth-
ers, suggesting they may be tautosyllabic while others are in separate syllables.
However, this is difficult to distinguish, and we have not identified a diagnostic
for syllable membership.

Relatedly, we have not addressed the relationship of tone to VHR. Our tran-
scriptions reflect some tone differences between careful and connected speech,
but we have not made any claims here about underlying tones. Clements & Ford
(1981a: 317-318) show how a rule of tonal absorption can be used to distinguish
between lexical items ending in a diphthong vs. heterosyllabic V.V sequences
when they have a final LH tone pattern, but we have not yet been able to adapt
this or any other tonal diagnostic for use in derived VV sequences originating
across a word or morpheme boundary.

One interesting aspect of our findings is the failure of long high vowels to
undergo shortening, which may suggest that Kikuyu VHR is not motivated in
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general by a pressure to produce “optimal” diphthongs. In theory, a high front or
back vowel, being “peripheral” in the vowel space, is an ideal start or end point
for a diphthong since the accurate perception of a diphthong relies on there being
sufficient distance between the two portions of the vowel. Therefore, it is perhaps
unexpected that high vowels fail to shorten in order to form diphthongs when
combined with other vowels.

Another matter of potential theoretical interest concerns the difference in out-
puts comparing V:+V sequences with V+V. In an OT account, the change of ea
to ea cannot be straightforwardly driven by a markedness constraint like *ea
since [ea] is the correct output for ee+a. There would need to be a faithfulness
constraint that preferentially protects the features of e¢ over those of ¢. The ana-
lytical challenge is that this preferential faithfulness is not manifested across the
board but only relative to certain VHR rules (e.g., ¢ does raise to e when it pre-
cedes o or 9). It is partly for this reason that we have opted to analyze the system
in terms of ordered rules rather than giving a markedness-driven analysis.

Abbreviations

ATR Advanced tongue root OT  Optimality Theory

C Consonant rem. Remote

cl. Noun class SPE  Sound pattern of English
GF  Glide formation A% Vowel

H High tone A% Long vowel

L Low tone VHR Vowel hiatus resolution
H Mora
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