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1. Introduction

This paper describes vowel hiatus resolution (VHR) in Kikuyu (E.51, Kenya), presenting new data to fill gaps in previous
descriptions (especially the very comprehensive Armstrong 1940; see also Mugane 1997) and address divergence from
those descriptions. We present a rule-based account; for an OT analysis of aspects of this system, see Kuzmik (2020).

(1) Kikuyu vowel features
i/ lel [e/ [l b/ [o/  Ju/
[+high] + - - - - - +
[+low] - - - + - - -
[£ATR] + + - - - + +
[Eback] - - - + + +
[tround] - - - - + + +

A variety of factors determine the surface form when vowels come together across a word or morpheme boundary (see
Casali 2011 for discussion of the various factors that influence VHR outcomes across languages):

(2) Factors in Kikuyu VHR outcomes
Vi quality & length
V, quality & length
presence/quality/length of V preceding V;
presence/type of C (velar vs. non-velar) preceding Vi
V vs. C following V,
presence/quality/length of V following V,
presence/type of C (nasal vs. oral) following V>
boundary type between Vi and V, (morpheme vs. word)

We will discuss these factors later but will start by focusing on VHR in a subset of possible contexts: V1+V, across a word
boundary where V; is preceded by a non-velar C and V, is followed by an oral C.

2. Description of vowel hiatus resolution patterns
The table below summarizes the surface forms corresponding to input V1+V, combinations in this context (gray shaded

boxes indicate surface forms that differ from Armstrong’s description):

(3) Short V; + Short V;

Vid Voo | e 3 a 3 o u
i i ie i€ ia i io iu
e ei ee e€ ea ed eo eu
€ €i €€ €€ ea ed eo eoi
a ai €€ €€ aa 20 2 i
o) i o€ o€ Ja 20 20 i
o] Oi oe o€ oa 02 (o]e} ou
u ui ue ue ua ud uo uu

1 We express our deep gratitude to Kimani Mbfigua for his patience and generosity as our language consultant. We are also grateful
to the participants in the spring 2019 Field Methods class at Pomona College, especially Franco Liu, for their contributions, and to
Dave Odden for helpful advice regarding Kikuyu phonology. All errors are our own.



Below are examples of combinations of short vowels that undergo a quality change in this context. The slow speech
form is given on the left and fast speech on the right. We assume that slow speech reflects the underlying form in terms
of V quality, though not in all details (e.g., tone).

(4) V1+V, combinations that undergo quality change (slow speech — fast speech)

a. £+e —> €€ nNdibé eyédie - n33bééyedie
jorogé étéka - jarogéétéka

b. g+a —> ea ddaniré dduuri - dddniréadadri
dokaareke ahoote - dokaarekéahdote
deetiré atumia - degtiréatumia
reke adie - rekéadie

C. €+0 > € kamaadé 3ha - kamaadédha
kamaadé dya - kamaadédya

d. €+0 —> eo 3[53ké otogje - df3skeototje
naawé oyékuudékayé — naawéodyékuudékayé

e. £+U — edi joragé uya - joragéiiya
kamaadé uya - kamaadésiya

f. ate > €€ nyaabura étéka - nyaaburéétéka
wadliira etéka - waliiregtéka

g. at+e > €€ nyaabura ehéra - nyaaburéé'héra
widfiira ehéra - wafiiréé'héra

h. a+d —> 20 taata dya - taatddya
nyaabura 3ha - nyaaburdsha

i a+o — 20 taata oyé - taatddyo
nyoogo ya oforo - nyoogo yasforod
modénya 6[id - mModényddfid
na orééhg - nddrééhe

j. a+u — 2i taata uya - taatdiya
burd ura - burjira

k. J2+e —> 0€ moy? étéka - moyoétéka
gekdnys étéka - gekinydétéka

I J+€ —> O€ gekdny) €héra - gekdnyoéhéra
b3yl éhéra - biyoéhéra

m. 240 —> 22 motar) 6fid - motar3[id
gekdny) éheya - gekdnyddheya

n. I+u —> 2i gékdny3 Gya - gekdnyd'iya
b3y3 Uya - bayiiya

‘the cow went’

‘Njoroge, answer!’

‘I saw the elders’

‘don’t let her get hungry’
‘| called the women (rem. past)’
‘let him go’

‘Kamande, tie!’
‘Kamande, lift!’

‘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 down!’
‘Mdgo, answer!’
‘Gikonyo, answer!’
‘Gikonyo, stand aside!’
‘Mbogo, stand aside!’
‘that drain’

‘Gikonyo, be smart!’
‘Gikonyo, say something!’
‘Mbogo, say something!’

Note that there are some differences from Armstrong. First, Armstrong states (p. 23) that 2+a yields oa, though the
example she provides is actually an o+aa input sequence: ayeeta wadioma aake — ayeeta wadiomoaake ‘and he invited
his greatest friends...” Our speaker replicated this example with 2+aa — 2a (dyéétd wddidms ddke — ayéétad
wddidmaidake; see below for more on V+V: sequences). For our speaker, 2+a yields aa:

(5) J2+a —>2a

moy> aya -

moy?J aria -

moyaya
maoyiaria

‘these Mligos’
‘Mgo, speak!’

Second, where our speaker changes e+o sequences to eo, Armstrong reports ea. Some forms from our speaker
(replicated from (4d)) are given below:



(6) £+0 — €0 3[53kE otogje - 3f33keotogje ‘then shave us’
naawé oyékuaudékayé — naawéoyékuudékdyé  ‘and you continue tying...

Compare with Armstrong’s examples (p. 20):

(7) a. Armstrong’s examples with e+o0 — ed
ndaayorire otaomwe — ndaayorireatoomwe ‘I bought one bow’
MOCEErE OYO - Moceereayo ‘this rice’
reehe moyate omwe - reehe moyateamwse ‘bring one loaf’
tohe ohooreri na daayo — toheahooreri na daayo ‘grant us tranquility and peace’
b. Forms replicated by our speaker with e+o — eo
ndaayoriré 6ta Smwé — ndaayoriréétddmwé ‘I bought one bow’
moféére 6y6 - moféérédyd ‘this rice’
ré¢hé moyate 6mwé - réehé moyatéomwé ‘bring one loaf’
tohé dhdiréri na 6aayd — téhédhiaréri na daayo  ‘grant us tranquility and peace’

Another difference is that Armstrong states (p. 24) that [02] is ‘in most cases impossible’ (occurring only in forms where
[o] is the passive suffix), so o+2 surfaces as [ud]. The examples she cites are single words (infinitive prefix + stem),
including the following (replicated with our speaker and with tone marking added):

(8) 0+ —> W /ko-aya/ - kudya ‘to lift’
(within words) /ko-aha/ - kasha ‘to tie up’

Across word boundaries, o+2 surfaces unchanged for our speaker (but optionally undergoes glide formation; see below):

(9) 0+2 — 02 geforo Sha - geforodha ‘Giclir, tie!
~ geforwddha
wajikd dya - wajikédya ‘Wanijikdi, lift!

~ wajikw3dya

A final discrepancy in combinations of short vowels is that for our speaker, o+u and e+u sequences surface as ou, eu
rather than undergoing mid V raising as reported by Armstrong:

(10) a. 0+u —> ou wajikd Uya - wajikéuya ‘Wanijik{i, say something!’
kemaaro uya - kémaarouya ‘Kimardi, say something!’
b. e+tu —eu geféhe uya - geféheuya ‘Giclihi, say something!’
kevake uma — kevakéuma ‘Kibaki, come out!’

As with o+2, for o+u Armstrong provides examples (p. 24) where this sequence does change (to uu) within words, as it
does for our speaker within words (examples in (11a) are replicated from Armstrong with tone marking added).
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 (11b):

(11) a. 0+Uu — uu /to-uy-ir-g/ - tulyiré ‘we said (today)’
(within words) /ko-uy-a/ - kuuya ‘to say something’
b. etu —iu /n-ge-um-a/ - giuma ‘l came out’
(within word)  /n-ge-uy-a/ - giuya ‘I said something’



Armstrong cites the example njoke uma — njokiuma ‘Njiiki, come out!’ (p. 24) with e+u surfacing as ju across a word
boundary, but our speaker produces this form with eu (joké 'uma — joké'uma).

3. Generalizations and rules accounting for core vowel hiatus resolution patterns
This section gives generalizations and rules to account for all observed patterns in the context we are focusing on

(combinations of short vowels across word boundaries).

We assume autosegmental theory but present SPE-style rules as a shorthand except where autosegmental
representations are crucial to understanding a pattern.

When a [-ATR] mid V; precedes its [+ATR] counterpart as V,, V, assimilates to [-ATR] (ge, 20 — &€&, 22):

(12) Vv — [-ATR] / v
[-high, -low, +ATR, aback] [-high, -low, -ATR, aback]

It is crucial that the rule applies only when the vowels agree in backness, since [-ATR][+ATR] input sequences with
vowels disagreeing in backness (2e, £0) do not behave this way. Input e+o changes to eo, as follows:

(13) V - [+ATR] / Y
[-high, -low, -ATR, -back] [-high, -low, +ATR, +back]

On the other hand, o+e surfaces as oe. We account for 2e — o€ in two steps. First, 2e — 2¢, as follows:

(14) Vv - [-ATR] / \Y
[-high, -low, +ATR, -back] [-high, -low, -ATR, +back]

Then, o — o€ via a general rule that changes a [-ATR] mid vowel to [+ATR] when followed by a [-ATR] mid vowel (€2 —
eo, and 2 — og):

(15) Vv - [+ATR] / \Y;
[-high, -low, -ATR] [-high, -low, -ATR]

Note that these two steps cannot be reversed to yield 2e — og, since if Je first changed to oe, we would have no
motivation for e lowering to € (the input sequence o+e surfaces as oe, not og).

Note also that on this analysis with an intermediate stage o¢, the [+ATR] feature that surfaces on the [0] in e — [0g] is
not the same instance of the [+ATR] feature that was present on the input /e/.

A final point to note about (15) is that although it only affects sequences where the two vowels disagree in backness/
roundness, this does not have to be stated in the rule because we assume that /e+&/ and /2+2/ fuse into a single long V
(via a fusion rule, Vi+V; — V) prior to the application of (15) (thereby preventing e+¢, 2+2 from changing to eg, 02).

In e+a sequences, € raises to e, yielding ea:

(16) Vv - [+ATR] / \
[-high, -low, -ATR, -back] [+low]

The rule needs to be specific to [-back] vowels since 2+a does not change to oa.



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+2 surface as 22, while a+e and a+¢ surface as €¢):

(17) Vv - [-low, aback, around] / . \Y
[+low] [-high, -low, aback, around]

This rule feeds the rule in (12) (which changes €e, 20 to ¢, 23), so we account for a+e— €€ in two steps (a+e — ge — €g).
Some unusual changes apply to Vi+u sequences where Vi is [-high, -ATR]: eu — eai, au — 2i, and ou — 2i. In all cases, u
undergoes dipthongization, changing to 2j, via the rule in (18). Dashed circles indicate inserted items, though [-back] and

[-round] may be inserted by default rather than by this rule.

(18)  ROOT /ROOT", ROOT

[+round] «f:i:roﬂ nd]

Following the change of u to 2j, further rules apply to the triggering V. € raises to e via the independently needed rule in
(15). 2 and a are deleted, and since both also delete before 22 as shown below, we hypothesize that a single rule causes
deletion before both 22 and Ji (i.e., deletion occurs before any VV (including a single long V) where the first is 2).

(19) a+2$—>2 na 5ti - naati ‘... and baskers’
2+20 > gekany?d 33nire - gekdnydinire ‘Gikonyo saw (something)’

We can formulate this deletion rule as applying only to 5, since a — 2/ __ 2 via the rule in (17), which feeds (20):
(200 o> @/ oV

4. Other factors/contexts affecting vowel hiatus resolution
In this section we discuss some complications to the core pattern, based on the factors/contexts identified in (2).

4.1 Segment preceding V;

A vowel preceding the V1+V; sequence can affect the outcome of hiatus resolution. For example, Armstrong reports (p.
22) that input ie+a surfaces as ja with the € elided. Normally e+a surfaces as ea (see above), so deletion of € from ie+a is
conditioned by i. We have not investigated 3-vowel sequences systematically, so it is unclear how general the deletion
rule is (in terms of which specific vowels undergo or trigger it). This is a matter for future research.?

A consonant preceding the V1+V; sequence affects hiatus resolution in terms of whether glide formation (GF) applies to
Vi1 (see Kuzmik 2020 for further analysis of glide formation).

Generally, GF can apply to o, changing it to w when it precedes any vowel except o or u. It is sometimes optional but is
obligatory for some forms (we have not yet determined when it is obligatory vs. optional):

2 Note however that the number of combinations makes it impractical to study all 3-V 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 V1+V2Vs
combinations; multiply by 2 to include utterances where the boundary occurs instead after V2 (V1V2+Vs), yielding 1372 combinations.
Multiply by 2 to compare with the morpheme boundary context (within-word), yielding a total of 2744 unique combinations.
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o+i — wii wajikoé ikomi - wajikwiikomi ‘ten Wanjikiis’
~oi ~ wajikoikomi

o+e —> wee wajiké étéka - wajikwéétéka ‘Wanjik{i, answer!’
~oe ~ wajikdétéka

o+€ —> wWee wajiko €héra - wajikwééhéra ‘Wanijiki, stand aside!’
~0¢E ~ wajikoéhéra

o+a —> waa wajiké aya - wajikwaadya ‘these Wanjikds’
~0a ~ wajikéaya

0+ —> W22 wajiké 3ha - wajikwiiha ‘Wanijikd, tieV’
~0J ~ wajikdsha

0+0 —> 00 wajiko oyo - wajikédyo ‘this Wanijikd’
*woo *wajikwooyo

0+u — ou wajikd Uya - wajikduya ‘Wanijikd, say something!’
*wuu *wajikwuuya

GF can also apply to o derived via raising of 2 before € (so GF is ordered after V raising):

(22) o2+ — oge (—> weg) huk3 éhéra - hakwééhéra ‘mole, stand aside!’
~ hukééhéra
meheéed) éna - méheedweena ‘four ropes’
~ meéheedogna
jdmd €héra - Pmwééhéra ‘Njomo, stand aside!’

~ idm3é'héra

Some vowels other than o also undergo GF, but less robustly. In contrast to Mugane’s report (1997: 9) that j and u do
not undergo GF, j does undergo GF in some cases, but apparently only before u:

(23) a. mwaagi Uma - mwaagyuuma ‘Mwangi, come out!’

*mwaagiuma

mwaagi Uya - mwaagyuuya ‘Mwangi, say something!’
*mwaagiuya

waabiti Uya - waabityuuya ‘Wambiti, say something!’
~ waabititya

gedeeji Uya - gedeejyulya ‘GTthinji, say something!’
~ gedegjilya

karioki aya - kariokyuuya ‘Kariliki, say something!’
~ kariokidya

kemani uma — kémanyduma ‘Kimani, come out!’
~ kémani'ima

kayafi uya - kayd['yuuya ‘Kagoci, say something!’
~ kaylfi'tya

karémi aya - karém'yadya ‘Karimi, say something!’
~ karémiaya

mwaagi ikomi - mwaagiikomi ‘ten Mwangis’
*mwaagyiikomi

mwaagi étéka - mwaagietéka ‘Mwangi, answer!’

*mwaagyeetéka



Similarly, u seems to undergo glide formation most readily before i (24a), though it also applies before non-round

mwaagi éhéra
mwaagi aya
mwaagi Sha

mwaagi oyo

mwaagiéhéra
*mwaagyeehera
mwaagiaya
*mwaagyaaya
mwaagidha
*mwaagyaoha
mwaagioyo
*mwaagyooyo

‘Mwangi, stand aside!’

‘these Mwangis’
‘Mwangi, tie!’

‘this Mwangi’

vowels (24b). We do not have examples of it applying before 3, o, or u (24c):

(24)

We have observed a small number of instances of e undergoing GF:

(25)

a.

a.

karadagu ikomi
mafuku ikomi

kaabuatu ikomi

karuugu étéka
karaugu éhéra

karaugu ataané

karudgu sha
karadgu éyo

karadgu aya

kevake théra
kevake yd
gefoké aya
kevake 3ha
kevake 6y6
gefoké dyo

kevake Uya

%

%

karuugwiikomi
*karuuguikomi
mafukwiikomi
*mafukuikomi
kaabutwiikomi
*kaabutaikomi

karaugweétéka
~ karuuguétéka
karaugwééhéra
~ karuugué'héra
karuugwaatadno
~ karuugluataano

karaugudha
*karuugwaoha
karuugluoyo
*karuugwooyo
karauguuaya
*karuugwuuya

kevakyéé'héra
~ kévakeé'héra
kévakyaaya

~ kevakeaya
gefokyadya

~ gefokédya
kevakydsha

~ kevakedha
kevakyooyo

~ kevakeoyo
ge[okyooyo

~ geJokéodyd
kévakyuaaya
~ kevakeuya

‘ten Karungus’
‘ten books’

‘ten Kambutus’

‘Karungu, answer!’

‘Karungu, stand aside!”

‘five Karungus’

‘Karungu, tie!’

‘this Karungu’

‘Karungu, say something!’

‘Kibaki, stand aside!’

‘these Kibakis’
‘these Giclikis’
‘Kibaki, tie!’
‘this KibakT

‘this Giclki’

‘Kibaki, say something!’



b.

Other forms with e as V; fail to undergo GF:

kévake étéka

keévake ikomi

T A

(26)  geféhe uya

garé uya

mote 6fi3

gefoké é'héra

gefoké 3ha

gefoké uya

_)

_)

géf[éheuya ‘Giclihi, say something!’
*gefohyuuya

garé'lya ‘Ngarf, say something!’
*garyuuya

moteolid ‘that tree’

*motyoofia

gefokéé'héra

kevakeetéka ‘Kibaki, answer!’
*kevakyeeteka
kevakéikomi ‘ten Kibakis’

*kevakyiikomi

*ge[okyeehera

geJoké'sha

‘Giciiki, tiel’

*ge[okyaoha

geJoké'dya

*ge[okyuuya

‘GictikT, stand aside!”

‘Gicliki, say something!’

Mugane (1997: 10) reports miityiicio for ‘[that] tree’, implying [motyo[ia] although presumably the o after the glide is
lengthened; our speaker rejects the form with GF for that phrase, as seen in (26).

Note also in comparing (25) with (26) that the final V of the name Giciiki variably undergoes GF, seemingly depending on
the following V but with no clear phonological generalization.

The preceding C (if any) affects the likelihood of GF application. A preceding k seems to make GF most likely, but it can
apply after other consonants:

(27) /K
/8/
/t/
/d/
/d3/
N/
/r/
/m/
/n/
/n/

mafuku tkomi
karadgu ikomi
waabiti Uya
mohééd) étéka
gedeeji uya
kaya[i uya
geforo dna
wairimé aya
kemani ima
doond ikomi

N R R AR AN

mafukwiikomi (*mafukuikomi)
karuugwiikomi (*karuuguikomi)
waabityudya ~ waabitilya
mohéédotctéka ~ mohéédweetéka
gedéejyuuya ~ gedeejivya
kayd['yauya ~ kaydfi'aya
geforodna ~ geforwiina
wairimwadya ~ wairimdaya
kéményudma ~ kémdéni'ima
doonwiikomi ~ doonoikomi

The following consonants preceding the target V appear to inhibit or block GF:

(28)  /y/
/N
/8/
/h/

/r/
/ny/
/y/

blyd €héra
kem3d3 éhéra
mohdho é'héra
moduuri Uya
geékdny) éhéra
wamoyo éteka

RN

VRN

boyoéhéra (*boyweehera)
ge[6étéka (*gefweeteka)
kemddoéhéra (*kemadweehera)
mohohoghéra (*mohohweehera)

moduuridya (*moduuryuuya)
gekdnyoéhéra (*gekonyweehera)
wamoyoéteka (*wamoyweeteka)

‘ten books’

‘ten Karungus’

‘Wambiti, say something!’
‘rope, answer!

‘Githinji, say something!’
‘Kagoci, say something!’
‘Giclrd, seel’

‘these Wairimiis’

‘Kimani, come out!’

‘ten Ndiing’Gs’

‘Mbogo, stand aside!’

‘Ngecli, answer!’

‘Kimotho, stand aside!’
‘Miihoho, stand aside!’ (name is
pronounced like Mdhiihd)
‘elder, say something!’
‘Gikonyo, stand aside!’
‘Wamdiy{, answer!’



Notice that some consonants (r, /) appear on both lists. While a preceding r does not inhibit GF applying to o, it does
seem to 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 in this context.

4.2 Segment following V.

Another V following V. can affect hiatus resolution in ways we have not systematically studied. One instance where we
saw this was in the examples above involving changes to a V followed by 2 vs. by oV. Recall that the changes in (29) apply
when a or 2 precedes a short 2:

(29) a—o/_ > taata dya - taatddya ‘Aunt, lift!’
nyaabura 3ha - nyaabursha ‘Nyambura, tie!’
2+2—>2 gekdny) 3ha - gekdnyiddha ‘Gikonyo, tie!’
moy? dya - mao'y3sya ‘Miigo, lift!

On the other hand, these vowels are deleted when followed by 2i or 22:

(30) a—@/_ oi taataudya - taatiiya ‘Aunt, say something!’
(from /u/) bura dra - burjira ‘rain, come down!’
1>@/ oi gékdny3 lya - gekdnys'iya ‘Gikonyo, say something!’
(from /u/) bdy3 tya - bayiiya ‘Mbogo, say something!’
a—>@/ 2 ndibt - n3jti ‘... and baskers’
2> @/ 20 gekdny) ddnire - gekdnydanire ‘Gikonyo saw (something)’

We leave further study of effects of a vowel following the V1+V; sequence to future research.

A nasal C following V, can obscure the effects of hiatus resolution. A [+ATR] mid vowel followed by a nasal is, to us,
auditorily very similar to its [-ATR] counterpart (i.e., o0 and e sound like o, € before a nasal). The ATR contrast is not
neutralized before nasals, but 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.

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

Earlier we saw examples where the type of boundary (morpheme vs. word) between the two vowels results in different
hiatus resolution effects. In the case of word boundaries, the type of syntactic boundary has not proved significant; the
effects seem to apply across word boundaries anywhere within the clause (though not across clauses in an utterance).

In discussion of differences between our description and Armstrong’s, we saw that while o+5 surfaces as 02 across a
word boundary, it changes to uo within words across a morpheme boundary. Similarly, 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, e+o surfaces as eo across a word boundary but as io across a morpheme boundary:

(31) a. e+o — eo mote éyo - moteoyod ‘this tree’
(across words) mote ofid - moteolid ‘that tree’
né o6ta - néota ‘it's a bow’
né 6tuko - néétuko ‘it’s night’
b. e+o — io /n-ke-ok-a/ - gidka ‘I came’
(within words) /n-ke-or-a/ - giora ‘I got lost’



Interestingly, Armstrong (p. 24) reports no change to e+o even within words (cf. ngeoka ‘1 came’).

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

(32)  Additional VHR rules that apply only lexically

a. o—>u/_ o
b o—u/__u
C. e—>i/__u
d e—>i/__o

Rules (32b-c) can be collapsed into a single rule:
(33) [-high, -low, +ATR] — [+high] / __ [+high, +back]

Note that this rule has to be limited to applying before a [+back] vowel since i does not trigger raising (oi, ei do not
change to ui, ii within words; cf. /ko-ikar-a/ — yoikara ‘to stay’, /n-ke-ikar-a/ — géikdra ‘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 o+o — o: applying before raising) and e does not raise before 2 (ea — ea
both within and across word boundaries; cf. /n-ke-oh-a/ — gésha ‘I tied’).

4.4 Vowel length
Armstrong provides few examples of combinations involving long vowels, tending to lump them in with combinations of

short vowels despite the fact that they behave somewhat differently, as we show below.

The table below shows combinations of a short V; with a long V, across a word boundary (gray shading indicates
differences from Armstrong; question marks indicate combinations we have been unable to elicit):

(34)  ShortV;+LongV,

Vid Voo | ee €€ aa 20 00 uu
i ii ie i€ ia i io iuu
e eii ee e€ ea ed €eo euu
€ gii €€ €€ ea ed €eo guu
a aii €€ €€ aa 20 20 auu
o} (o]3 o€ Ja o) 20
o] oe o€ oa 02 00
u ? ue ua ud uo

One sytematic difference between our description and Armstrong’s concerns the behavior of V+V: sequences where the
vowels have identical quality. Armstrong reports (p. 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., méte
ééréd — météeréd ‘those trees’).

Another difference concerns long vowels following 0. Armstrong suggests (pp. 23-24) that all vowels except short 2 and u
surface unchanged after o, implying that long vowels are not shortened in this context, and specifically states (fn. 1, p.
24) that ‘022 (w22) and ouu (wuu) occur’, though no examples are cited. We hypothesize that the forms in question are
[wa2] and [wuu] (we cannot confirm this since Armstrong cites no examples) and that these may result from a two-step
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process of shortening and GF (which re-lengthens the V), e.g., 0+22 — 02 — w23. Otherwise, we have no explanation for
why vowels would systematically 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, s+ee fails to undergo shortening, surfacing as see or oce (p. 21) (e.g., meheends eerea
— meheendoegerea ‘those ropes’), e+oo surfaces as eoo (p. 20) (e.g., mayua me ooke — mayua meooke ‘honeycombs
contain honey’), and e+oo surfaces as €00 or €22 (p. 20) (e.g., moceere oorea — moceereadea ‘that rice’). As seen in (35),
our speaker produces these sequences as og, eo, and eo, respectively.

Most long vowels as V, undergo shortening, and most V+V: combinations have surface forms identical to the
corresponding V+V combinations:

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

i+ii—ii ti ifji émoe - tiiji émoe ‘this is not one inch’
i+ee—ie meiri eeréa - meiriéréa ‘those P. africana trees’

gaari eéréa - gaariéréa ‘that car’
i+ee—ie kemani étiré - kémaniétiré ‘Kimani called’

ti ééya - ticya ‘they (people) are not good’
i+aa—ia kemani adnyaniré - kémanianyaniré ‘Kimani saw me’
i+2—>id kémani 33niré - kémanidniré ‘Kimani saw (something)’
i+00—io moduuri 00réa - moduurioréa ‘that elder’
e +ee —>ee mete ééréa - meéteeréa ‘those trees’

garé eeréa - garééréd ‘that leopard’
e+ee—ec geféhe &&tiré - ge[éheétire ‘Gicliht called’

né ££ya - néeya ‘they (people) are good’
e+aa—ea ge[éhe aanyanire - ge[éheanyanire ‘Giclhi saw me’

gé[éhe aarédnire - gé[éhearednire ‘Giclihi saw it (cl. 5)’
e+ —>ed gefohe 33niré - ge[ohédniré ‘Giclihi saw (something)’
e+00—>eo gefdhe ooréd - geé[éheoréa ‘that Giclht

mote 66réa - moteoréa ‘that tree’
£+ee—>ee nddbe eeréa - nddbeeréa ‘that cow’
£+ge—> e 33ngEté e&ki — 33ngetécki ‘s/he saw doers’
€+aa—ea moné&né aanyanire - mon&néanyanire ‘the boss saw me’

jordgé danydnire - jordgéanydnire ‘Njoroge saw me’
£€+20—>ed mweeré 35ke - mweéeréike ‘tell him to come’

33ngeté doti - 3IngEtéiti ‘s/he saw baskers’
£+ 00— €0 moJéére 0oréa - moJééreoréa ‘that rice’

né dééte ooké - né dééteoke ‘I have eaten honey’
a+ee—>ee meékaada eéréa - meékaadééréa ‘those ropes’
a+ee—>ee na é&ki - né&ki ‘...and doers’

na ggjani - negjani ‘... and hairdressers’
a+aa—aa nyaaburd danydnire - nyaaburadnyanire ‘Nyambura saw me’
a+2—>2 na 33ti - naati ‘... and baskers’

na 33bi - n33bi ‘... and potters’
a+00—2 moraata ooréa - moraatiréa ‘that friend’

maréédya ooké - marééayddké ‘they eat honey’
J+ee— o€ méheed? eeréa - meheedoeréd ‘those ropes’
2+ & — o gekany) &étiré - gekdnyoétiré ‘Gikonyo called’

11



J2+aa—oa gekdny) danydnire - gekdnydanyanire ‘Gikonyo saw me’
2+20—> 2 gekany? 33nire - gekanydnire ‘Gikonyo saw (something)’
2+00—2) gekdny) ooréa - gekanydiréa ‘that Gikonyo’
o+ee—>oe medaadoko eeréd - médaaddkoeréa ‘those wattle trees’
metitd eeréa - metitééréa ‘those forests’
0+ &€ — o€ geforo éétiré - ge[Oroétire ‘Giclrd called’
ge[o étiré - gE[bétire ‘Ngecii called’
o+aa—>oa  geforo adnydnire - geforoanydnire ‘Giclirli saw me’
0+2)— 02 geforo 3iniré - geforoaniré ‘Giclrd saw (something)’
0+00—>00 geforo 6oréa - geforooréa ‘that Gicird’
U+ €€ —> UE matu é&tiré - matuétiré ‘Matu called’
u+aa—ua matu danyinire - matuanydnire ‘Matu saw me’
u+2—ud matu 33nire - matudnire ‘Matu saw (something)’
u+00—>uo matu 66réa - matuoréa ‘that Matu’

In the following cases, a V+V: sequence yields a different surface form from its V+V counterpart:

(36) Output w/ Output w/
Vi+ V, quality long V, short V, Type of difference
e+ eii €i 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 guu edi application of quality change

Representative examples are given below:

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

i+uu—iuu  tiuubudsé - tildbusé ‘those are not dregs’

ti uumerod - tiau'méro ‘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 néuubude - néuubude ‘those are dregs’
€+ ii — eii 33niré iijini - ddniréiijini ‘s/he saw an engine’
€+ UU—> euu 3In&eté tUgumania - 3netéuugumania ‘he saw corruption’
a+ii — aii dddna iijini - dddnaiijini ‘I saw an engine’

na 'iijini - na'iijini ‘...and an engine’
a+uu—auu nauubude - nauubude ‘...and dregs’

na uudi - nauudi ‘... and thread’

All jii-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 undergo
shortening in V1 position, as non-high vowels do. Also, the long uu in words like Gtdi results from combining the cl. 14
prefix u- with an u-initial stem and still does not shorten (cf. forms in (35) with initial non-high long vowels containing
the cl. 14 prefix that do shorten, such as ooke ‘honey’).

The failure of ii and uu to shorten shows that the shortening rule applies only to [-high] vowels:
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(38) u Bou
| 1/
\Y + \Y
[-high]

A separate rule accounts for i + ii — ji. In general, all sequences of V+V: where the quality of the vowels is identical
surface as V:, but in the case of non-high vowels, it is not clear whether that rule or the one in (38) is responsible for

shortening.

An important fact to note is that while V length can be difficult to distinguish auditorially, it is clearly the V+V: context

and not simply the fast-speech context that induces shortening in word-initial long vowels, since the vowels still surface
as long in isolation when elicited in fast speech:

(39) Words with initial long vowels pronounced in isolation in fast speech

iiji ‘inch’ *iji

ééréa ‘those (cl. 4) *erea
£Etire ‘he called’ *etire
aanydnirg ‘he saw me’ *anyonire
Nt ‘baskers’ *oti

ooké ‘honey’ *oke
Uubudé ‘dregs’ *ubude

The forms in (40) with euu, auu combinations show that diphthongization to 2i applies only to short u, not to long uu
(these forms cannot surface with *eai, *2i):

(40)  33n&eté wugumania - 3dnetéddgumania ‘he saw corruption’
*J0netesigumania
na uubude - nauubude ‘... and dregs’
*naibude

V:+V combinations show significantly different behavior from V+V and V+V: combinations. Below are combinations with
a long Vi (Armstrong does not comment on these combinations, so no comparison is possible):

(412) Long V1 + Short V,

Vid Voo | e £ a 3 o u

ii ii iie iie iia iio iio iiu
ee ei ee e€ ea ed €o eu
€€ & €€ €€ €a ed €o gu
aa ai age age aa axn alxn 2
2 2i o€ (o13 Ja 20 20 ou
oo* ? ? ? ? ? ? ?

uu uui uue uue uua uud uuo uu

Since shortening applies to non-high vowels before any vowel, we propose the rule below (the mirror image of (38)):

3 The aa-final nouns we have identified (bdd ‘dew’ and dad ‘louse’) exceptionally resist shortening 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.

4 Our one oo-final noun, méé ‘M. hildebrandtii tree’, does not undergo shortening in any context. We hypothesize that there is

something exceptional about this noun, and that if we are able to identify other nouns with final oo, they will undergo shortening.
13



(42) T/_)-l n

Vv + Vv
[-high]

Below is a summary of differences in VHR outcomes when V; is long vs. short:

(43) Output w/ Output w/
Vi+ V, quality long V, short V; Type of difference
i+V iiV (except ii) iv mora count
u+V uuV (except uu) uVv mora count
£+a €a ea application of quality change
g+u gu edi mora count; application of quality change
a+e, a+e age €€ mora count; application of quality change
a+o, a+d axn 2 mora count; application of quality change
a+u a(a?)u (see above) 2i mora count (?); application of quality change
J+u Ju 2i mora count; application of quality change

Some of these differences can be attributed to the shortening rule in (42) applying late in the derivation, counterfeeding
some of the quality changes described and analyzed in §§2-3 if we analyze those rules as applying only to short vowels.
For example, ordering the ea — ea raising rule before (42) explains the failure of raising in (44):

(44) e+a—ea modée dya - modéaya ‘these Miithees’
mOodJée dyéra — modé'ayéra ‘Miithee, be nice!’

The mirror image shortening rule in (38), in contrast, feeds most of the quality changes, as in the following examples
where the shortened V is the trigger (45a) or the target (45b):

(45) a. £+aa—ea joragé danyanire - jordgéanyanire ‘Njoroge saw me’
J+¢&E— o gekdny) é&tire - gekdnyoétiré ‘Gikonyo called’
b. £+ee—>ee n3dbe eeréa - nddbeeréa ‘that cow’
2+00—20 gekdny) ooréa - gekdnydiréa ‘that Gikonyo’
J2+ee—> o méheed) eeréa - méheedoiréa ‘those ropes’

The relative ordering of the two shortening rules also allows us to make sense of some unexpected surface forms when
aa is followed by a mid V, shown below:

(46) aa+e—>ace daaétéka - daééteka ‘louse, answer!’
*daeteka, *desteka, *dasteka
baa étéka - ba'ééteka ‘dew, answer!’

*baeteka, *beeteka, *basteka

aa+e&—>ase  baa éhéra — bagchéra ‘dew, stand aside!’
*bachera, *beehera

aa+d2—adx baadha — ba's3ha ‘dew, tiel’
*baoha, *baoha

aa+o0—adx baadka — ba's3ka ‘dew, come!’

*baoka, *baoka, *baoka
Recall that the corresponding sequences behave as follows when both vowels are short (47a) and when V, is long (47b):
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(47) a. at+e —> €€ b. at+ee — €€

a+e —> €€ a+ee — €€
a+d —> 20 a+22 —> )
a+0 — 2 a+00 — 20

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 €€ 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 below:

(48) Derivation of /baa oka/— bajoka

Underlying form baa oka
Shortening of V+VV N/A
a+o — 20 bajsoka
Shortening of VV+V N/A
Surface form bajsoka

We can identify which of the VHR rules apply before vs. after V:+V—VV based on the quality changes that do vs. do not

apply in V:+V sequences. The following rules affecting V1 do apply to V:+V sequences, suggesting that they should be
ordered after the rule that shortens V: before a short vowel:®

(49) a. £+ —> €2 modée 3ha — modé'sha ‘Miithee, tie!’
b. £€+0 — €0 modée oyd - modéoyo ‘this Miithee’
modée dka - modé'dka ‘Mithee, come!’
C. J+e — o€ kan3j étéka — kano'étéka ‘Kang’oo, answer!’
d. 2+€ —> o€ kanas éteréra - kand'étéréra  ‘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 €¢, aa, or 22 (even if the long vowel is later shortened):

(50) e+u—eu modJdée Uya - modé'uya ‘Miithee, say (something)!’
*modeoiya, *modeaiya
aa+u—aau baa uya - baa'dya ‘dew, say something!’®
*baoiya, *baaoiya
20+U—2u kan3s aya - kans'uya ‘Kang’oo, say something!’

*kanaiya, *kanoaiya

This suggests that the diphthongization rule is triggered specifically by a preceding short V, and that diphthongization
must apply prior to the rule that shortens a long V before another V.

One last type of combinations to consider is V:+V:. These are difficult to elicit due to the scarcity of long vowels both
initially and finally. 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 V, but high
vowels do not:

(51) i + €€ — iie kefii &étiré - kefii'étiré ‘fog called’
ii + aa — iia kefii danydniré - kefii'anydniré ‘fog saw me’

5 Other rules also apply as seen in the table, but in cases where the rule only affects V2, we do not have to assume any particular
ordering with the rule that shortens V1, unless the rule is specified as only being triggered by a short V.
6 See fn. 3 regarding the failure of aa to undergo shortening.
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i +20 —iid kefii 33niré - kefii'aniré ‘fog saw (something)’

uu + €€ —> UUE waabuu &&tiré - waabuu'étiré ‘Wambuu called’

uu +aa —» uua waabuu danyanire - waabuu'anyiniré ‘Wambuu saw me’

uu+23 — uud waabuu 33nire - waabuu'anirg ‘Wambuu saw (something)’
uu + 00 — uuo waabuu 66réa - waabuuoréd ‘that Wambuu’

The one combination we have found involving long aa with another V: is consistent with our analysis of the aa+V
examples above:

(52) aa +ee — ase baa ééréa - baceréa ‘that dew’
daa ééréa - dageréd ‘that louse’

The derivation of aa + ee — agg is explained as follows:

(53) Derivation of /baa eerea/— bascrea

Underlying form baa eerea
Shortening of V+VV baaerea
ate —> €g bagerea
Shortening of VV+V N/A
Surface form bagerea

We have elicited two combinations of identical V:+V:, and in both cases the surface form is V: (a single long V that does
not sound ‘over-long’):

(54) ee+ee—> et mMOOJEE EEtire - modé'étiré ‘Miithee called’
00 + 00 — 00 moo 00réa — mooréa ‘that M. hildebrandltii tree’

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

The only other V:+V: combinations we have found involve g€ followed by another long V:

(55) a. ge+aa—ea modée danydnire - modé'anydniré ‘Miithee saw me’
b. ge+20—>ed MOJEE 3nire - modé'dnire ‘Miithee saw (something)’
c. €€+ 00 —> €0 mOodée Goréa - modéoréa ‘that Miithee’

(55b) and (55c) are consistent with the surface forms of all other types of combinations (V+V, V+V:, V:+V). (55a) behaves
like eg+a in failing to undergo the raising (e+a — ea) that applies when ¢ is underlyingly short (e+a, e+aa). This follows
from our earlier claim that the raising rule targets only short € and applies before the rule that shortens a long V.

5. Conclusion
In this paper we have attempted a comprehensive analysis of VHR effects in Kikuyu. A number of outstanding issues
remain for future research.

First, we have not distinguished diphthongs from V sequences that cross a syllable boundary. We perceive that some VV
sequences sound shorter than others (e.g., ei sounds short), suggesting they may be tautosyllabic while others are in
separate syllables, but this is hard to distinguish and we have not identified a diagnostic for syllable membership.

Relatedly, we have not addressed the relationship of tone to VHR. Our transcriptions reflect some tone differences
between slow and fast speech, but we have not made any claims about underlying tones. Clements & Ford (1978: 317-
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318) show how a rule of tonal absorption can 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 that the failure of long high vowels to undergo shortening suggests that VHR in
general is not motivated by a pressure to produce optimal diphthongs. In theory, a high V (like any peripheral vowel) 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 V, so it is perhaps unexpected that high vowels fail to shorten in order to form
diphthongs when combined with other vowels.

Another matter of theoretical interest concerns the difference in outputs comparing V:+V sequences with V+V. In an OT
account, the change of €a to ea cannot be straightforwardly driven by a markedness constraint *ea since [€a] is the
correct output for ee+a. There would need to be a faithfulness constraint that preferentially protects the quality
features of €€ over those of €. The analytical 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 precedes o or 7). It is partly for this reason
that we have opted for an analysis in terms of ordered rules.
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