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This paper analyzes the [ATR] harmony system of Turkana (Eastern Nilotic). 
The principal claim made in this paper is that Turkana provides evidence for an 
underlying ternary contrast in the feature [ATR]. This claim is based on the 
observation that some suffixes alternate in [ATR] in agreement with a preceding 
root, while other sufflxes surface as either [+ATR] or [-ATR], regardless of the 
context in which they occur. The claim that non-alternating suffixes are 
specified for [ATR] is supported by the fact that they cause regressive 
assimilation: a [-ATR] root surfaces as [+ATR] if followed by a [+ATR] sufflx; a 
[+ATR] mid vowel root surfaces as [-ATR] if followed by a [-ATR] suffIX. 
Turkana thus provides evidence that the feature [ATR] is ternary with the three 
values [+ATR], [-ATR] and [()ATR]. 

1. Introduction' 

This paper presents a detailed description and analysis of the [Advanced Tongue 
Root] ([ATRJ) hannony system of Turkana, an Eastern Nilotic language, spoken in 
Kenya. 1 The principal claim of this paper is that Turkana presents evidence for an 
underlying ternary contrast in the feature [A TR]. This assumption is based on the 
observation that some suffixes alternate in this feature in agreement with a 
preceding root, while other suffixes surface as either [+ A TR] or [-A TR] and are thus 
invariant, regardless of the context in which they occur. Non-alternating suffixes 
do not form a separate class in terms of their morphological properties; they attach 

* I would like to thank Gerrit Dimmendaal for his help in gathering and analyzing the Turkana 
data and John Goldsmith for commenting on earlier versions of this work. 
1 Together with Ateso, Karimojong, Jie, Dodos, Toposa and Nyangatom, Turkana forms the 
Teso-Turkana cluster of Eastern Nilotic (Nilo-Saharan) [Greenberg 1966, Vossen 1982]. The 
data used in this description are from field notes that I collected in Kenya in 1986 and 1988 and 
from Dimmendaal's [1983] grammar of the language. 
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both to stems and to words, and inside as well as outside alternating suffixes and, 
therefore, cannot be correlated with a different level or stratum of the grammar. I 
propose that non-alternating suffixes are specified as either [+A TR] or [-A TR], 
while alternating suffixes are unspecified for this feature. The claim that non
alternating suffixes are specified for [ATR] is supported by the fact that they cause 
regressive assimilation: a [-ATR] root surfaces as [+ATR] if followed by a [+ATR] 
SuffIX; a [+ATR] mid vowel root surfaces as [-ATR] iffollowed by a [-ATR] suffix. 

(1) 

Roots 

[+ATR] I-goll 'close' 
I-reml 'spear' 
I-buk/ 'pour' 

[-ATR] l-d~kI 'climb' 
I-gyel/ 'buy' 
I-dukl 'hide' 

[+ATR] 
I-el 

[e-gol-e] 
[e-rern-e] 
[e-buk-e] 

[e-dok-e] 
[e-gyel-e] 
re-duk-e] 

Suffixes 
[-ATR] 
I-rei 

[a-g~l-e-n:] 
[a-rem-e-re] 
[a-buk-e-re] 

[a-d~k-e-re] 
[a-gyel-e-re] 
[a-duk-e-re] 

unspecified 
I-Un! 

[a-gol-un] 
[a-rem-un] 
[a-buk-un] 

[a-d~k-un] 

[a-gyel-un] 
[a-duk-unJ 

By showing that the feature [ATR] is used in a ternary fashion, the present study 
contributes to the discussion on underspecification in phonological theory. 
Specifically, it provides evidence against the assumption, known as radical 
underspecification theory, that only one value of every feature is specified 
underlyingly, while the complementary value is filled in by a redundancy rule 
[Kiparsky 1982, 1985; Archangeli 1984, 1988; Archangeli and Pulleyblank 1986]. 
Although a popular theory in the 1980s, several studies have since then questioned 
its empirical and theoretical foundation [Steriade 1987, 1995; Clements 1988, 
Mohanan 1991]. The result is that the theory of radical underspecification must 
now be considered defunct, so that the question of what features are present and 
what features are absent underlyingly is again open to investigation. 

The development of Optimality Theory [McCarthy and Prince 1993, Prince and 
Smolensky 1993] has lead to a renewed interest in this topic. Ito, Mester, and 
Padgett [1995] have recently claimed that underspecification is not a requirement 
on input forms and so is unnecessary, since the choice of output form depends on 
the constraint ranking alone. In evaluating their proposal, however, it must be kept 
in mind that they focus exclusively on the surface distribution of the feature [voice] 
in Japanese, without taking morphophonological alternations into account. A 
different conclusion emerges when the investigation is extended to that area of 
phonology. Inkelas [1994], for example, claims that underspecification is necessary 
even in Optimality Theory to capture the different alternation patterns found in 
languages. A similar observation has previously been made by Ringen [1989] and 
Noske [1990, 1991a, 1993] within a rule-based approach to phonology. Since the 
fundamental insight of this paper, namely that languages make use of a ternary 
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contrast in features underlyingly, appears to be independent of the question of 
whether the phonological granunar of a language is understood in terms of rules or 
constraints, the present study relies on rules rather than constraints in its analysis. 

The paper is structured as follows. Section 2 introduces the vowel inventory of 
Turkana together with those realization rules that yield information about their 
surface [ATR] specification. Section 3 presents the non-alternating [+ATR] and 
[-ATR] suffixes of Turkana, while section 4 is concerned with the distribution of 
the features [+ATR] and [low]. Section 5, finally, describes and analyzes the role 
glides play in the harmony system of Turkana. Section 6 concludes. 

2. Turkana Vowel Inventory and Realization Rules 

Turkana distinguishes nine vowel qualities. Vowel length is distinctive, raising the 
number of underlying vowels to eighteen. 

(2) The underlying vowel inventory of Turkana 

[+ATR] [-ATR] 
u u 

e 0 e ~ 

a 

[+ATR] [-A1R] 
i: u: I: u: 
e: 0: e: ~: 

a: 

The feature [ATR] serves to separate the non-low vowels in Turkana into two 
sets. That the feature [ATR] is distinctive is evidenced by the following sets of 
minimal pairs. 

(3) a. [akiduk] 'to build' [akIduk] 'to hide' 
b. [akirip] 'to skim off' [akInp] 'to investigate, peep' 
c. [akimor] 'to insult, beat' [akIrn~r] 'to share food' 
d. [akiger] 'to harvest' [akIger] 'to tattoo, cut' 
e. [akime] 'to lick' [akIme] 'to send' 
f. [akimor] 'to insult, beat' [akImar] 'to count' 
g. [akirem] 'to pierce' [akIram] 'to beat' 

As concerns the realization of the feature [ATR], both vowel height and stress 
need to be taken into account. In general, [ATR] distinctions are more clearly 
audible in mid than in high vowels. Among high vowels, the difference between 
[+ATR] and [-ATR] is easier to perceive in back vowels than in front vowels. 
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Regarding the realization of the feature [Am] in stressed syllables, I fmd the 
[+ATR] and [-ATR] vowels of Turkana auditorily quite close to the tense and lax 
vowels of English and German. That is, the [+A m] vowel Iii is similar in quality to 
the tense vowel in English beat, while its [-Am] counterpart /II resembles the lax 
vowel in bit, without the length distinction that accompanies these vowels in 
English. Likewise, the [+A m] vowel [u] and the [-Am] vowel [u] resemble the 
tense and lax vowels in English boot and put, respectively. The same relationship 
between [ATR] and tenseness holds for mid vowels. The [+ATR] vowel lei 
resembles the tense mid vowel in German Beet, the [-Am] vowel lei the lax vowel 
in German Bet!. Turkana 10/ and /0/ are realized like the vowels in Gennan Boot 
and Gott, respectively, without the concomitant length difference. The only 
difference between the vowels of Turkana and the vowels in English or German 
lies in their voice quality. I find that the [-ATR] vowels of Turkana sound 
"choked", back vowels more so than front vowels, but I did not notice a breathy 
voice quality with [+ATR] vowels that is reported by some authors who have 
worked on vowel harmony in Eastern Nilotic. 

Short high front vowels in unstressed syllables tend to neutralize to schwa in 
fluent speech. (In fact, they are often deleted in a two-sided open syllable in fast 
speech.) In careful pronunciation, it is nevertheless possible to perceive a distinc
tion between [+ATR] and [-ATR] high front vowels even in unstressed syllables. 
However, I have the impression that this difference involves vowel height rather 
than tongue root position, i.e., I perceive a [+ATR] high front vowel in unstressed 
syllables as centralized [i], and a [-ATR] high front vowel as further reduced to 
schwa [~]. I transcribe these vowels respectively as [i] and [I] through-out, thus 
making no distinction between stressed and unstressed positions. No such drastic 
differences in the realization of the feature [Am] can be observed in the remaining 
vowels. 

There is a certain amount of evidence from the realization of consonants that 
[-ATR] vowels are produced with an active retraction of the tongue root. 
Dimmendaal [1983] reports that the voiceless velar stop /kl is realized at a uvular 
place of articulation ([ q]) if followed or preceded by the vowels tal, /01 or /0/ in the 
same syllable, as shown in (4). It can surface as a velar or uvular fricative if 
surrounded by these vowels, as illustrated in (5) below; the fricative can be either 
voiced or voiceless. 
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(4) a. /E-kale:sf2 [eqale:s] 'ostrich (sg.)' 
M.SG-osnich 

b. la-korol 
F.SG-hunger 

[aqoro] 'hunger' 

c. la-bbIJI [aq:)bI]] 'sun (sg.)' 
F.SG-sun 

(5) a. la-bokokl [aboyoq] 'turtle (sg.)' 
F.SG-turtle 

b. la-kamul [ayamu] 'dry season (sg.)' 
F .SG-dry season 

c. la-bbl [ax:)x:) ] 'to stay' 
INF-stay 

Dimmendaal [1983] draws a connection between "uvularization" of /kl and the 
[-A JR] quality of the vowels lal and 1:)/, which leaves unexplained why this process 
also takes place if /kl is tauto-syllabic with the [+ATR] vowel 101. /kl is often 
pharyngealized ([k'l]) in the coda if preceded by the vowels lal and 1:)/, while no 
pharyngealization occurs after 10/. This confirms to some degree Dimmendaal's 
assumption that there is a connection between the realization of the velar stop /k/ 
and the [-ATR] quality of the surrounding vowels. 

(6) a. lI]a-lama-kl 
F.PL-old woman-PL 

b. la-kI-d:)kf3 
INF-e-climb 

[IJakImak'l] 'old woman (pl.)' 

[alad:)k'l] 'to climb' 

2 Non-low prefixes and suffixes that are unspecified for [ATR) are represented with capital1etters 
in underlying representation. Roots and dominan t [+ A TR) and [-A TR] suffixes are represented 
with [+ATR] and [-ATR] vowels. Low vowels in prefixes, roots, and the elative suffix /-ar/ do not 
alternate in tongue root position and so are symbolized by /a!; low vowels in the remaining 
suffixes, by contrast, alternate and so are represented by capital letters. 

The following abbreviations are used throughout the paper. 
A 
AG 

aspect e epenthetic (j HAB habitual 
agent EL elative INF infmitive 

AL allative F feminine INST instrumental 
CAUS causative GER gerund M masculine 
DAT dative 

PL 
SG 
SUB] 
V 

plural 
singular 
subjunctive 
voice 

3 /-kl-/ is an epenthetic syllable that is inserted between the infinitive prefix /a-/ and verb roots of 
class 1, if the root is monomoraic (cf. [Noske 1991 b]). 
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The fact that /k/ is pharyngealized after the (-A TR] vowels lal and I':JI suggests that 
these vowels are produced with an active retraction of the tongue root which results 
in a smaller pharyngeal cavity, pharyngealization thus being a co-articulation 
effect. Pharyngealization will not be indicated in the transcriptions which are 
broad, unless indicated otherwise. 

3. Vowel Harmony 

Turkana has vowel harmony of the cross-height type, i.e., each [+ATR] non-low 
vowel is paired with a [-ATR] vowel of the same height, the [+ATR] variant 
occurring in a [+ATR], the [-ATR] variant in a [-ATR] context. Non-low vowels 
from opposite sets are ordinarily excluded from appearing in the same morpheme, 
as shown by the forms in (7). These examples suggest that [ATR] is a morpheme
level feature which is floating in underlying representation. 

(7) a. /E-Iukutuj/ [elukutuj] 'wild cat (sg.)' 
M.SG-wild cat 

b. la-purukucl [apurukutD 'joint of arm or knee (sg.)' 
F.SG-joint 

c. lI)a-kI:filrl [I)akI:filr] 'sweat' 
F.PL-sweat 

d. /E-risikl [ erizik] 'anti-witchcraft charm (sg.)' 
M.SG-charm 

e. la-bbI)1 [aq:)bI)] 'sun (sg.)' 
F.SG-sun 

f. la-korol [aqoro] 'hunger' 
F.SG-hunger 

The examples in (7) also demonstrate that non-low prefix vowels agree with a 
following root in tongue root position. Since their [ATR] specification is predict
able through context, I consider prefixes unspecified for this feature underlyingly. 

Twkana suffixes either agree with the preceding root in [A TR] or are invariantly 
[+ATR] and cause regressive assimilation. The examples in (8) and (9) illustrate the 
first group of suffixes which harmonize with a preceding root. 
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(8) a. /a-k-Ihp-Un-I/4 [akIhpun] 'to pray this way' 
INF-e-beg-AL-? 

b. /a-limw-Un-I/ [alimwun] 'to tell' 
INF-tell-AL-? 

c. /a-dok-Un-I/ [adokun] 'to climb down' 
INF-climb-AL-? 

d. /a-goI-Un-I/ [agolun] 'to close in' 
INF-close-AL-? 

(9) a. /IJa-kuii-In! [IJakufim] 'knee (pl.)' 
F.PL-knee-PL 

b. /IJI -bur -In/ [IJiburin] 'drum (pl.)' 
M.PL-drum-PL 

c. /IJa-teker-In/ [I)atekenn] 'kind of gourd (pl.)' 
F.PL-gourd-PL 

d. /IJI-re:t-In/ [I)ire:tin] 'face (pl.)' 
M.PL-face-PL 

If several unspecified suffixes occur, all agree with the root in the feature [A TR]. 

(10) a. /a-tarn-Un-It/ [atamunIt] '1 remember (it)' 
l.SG-think-AL-A 

b. /E-dlt-E-Un-It/ [edIteunn] 'it becomes smaller' 
3.SG-be small-e-AL-A 

c. /E-mo-n-Un-It/ [emonumt] 'it becomes hotter' 
3.SG-be hot-SG-AL-A 

As these suffixes alternate regularly in agreement with a preceding morpheme, 1 
assume that they are unspecified for [ATR] underlyingly and receive a specification 
through spreading. 

4 The suffix I-I! attaches to verbs in the infinitive that have been expanded with one of the 
following suffixes: the habitual marker I-e:n!, the allative suffix I-Un!, the elative suffix I-ar/, and 
the dative marker I-AkIn/. Dimmendaal [1983:108] notes that I-I! does not have any function 
synchronically. I follow Dimmendaal in representing it as a separate morpheme, without 
providing a gloss, however. Shon vowels such as the suffix I-I! devoice in word-final position 
under conditions that are laid out in detail in Dimmendaal and Breedveld [1986]. They are 
symbolized by '{ in Dimmendaal's transcriptions, but are often omitted in my own transcriptions 
of the language. 

The epenthetic segment /-k-/ is inserted before verbs of class 2 in the infinitive, the gerundive 
and the instrumental forms. 



68 Studies in African Linguistics 25(1),1996 

The habitual marker /-e:n/ and the gerund suffix /-e/ in (11)-(15) exemplify the 
second type of suffix. They always surface as [+A TR], regardless of the quality of 
the preceding root. Furthermore, if a [-ATR] root is combined with one of these 
suffixes, a change in its tongue root quality can be observed. The (a) example of 
each group in (12) through (15) reveals that the root is [-ATR] underlyingly, taking 
[-ATR] suffIxes; the other examples demonstrate that the root surfaces as [+ATR] if 
followed by the habitual or gerund suffIx. 

(11) a. /a-kI-duki [akiduk] 'to build' 
INF-e-build 

b. /E-duk-e:n-E/ [eduke:ne] 's/he always builds' 
3.SG-build-HAB-A 

c. /E-duk-e/ [eduke] 'way of building' 
M.SG-build-GER 

(12) a. /a-k-rrnuj-ar-1/ [akImujar] 'to eat that way' 
INF-e-eat -EL-? 

b. /a-k-Imuj-e:n-1/ [akimuje:ni] 'to eat regularly' 
INF-e-eat-HAB-? 

c. /E-k-rrnuj-e/ [ekimuje] 'way of eating' 
M.SG-e-eat-GER 

(13) a. /a-dem-ar-1/ [ademar] 'to take away' 
INF-take-EL-? 

b. /E-dem-e:n-E/ [edeme:ne] 's/he always takes' 
3.SG-take-HAB-A 

c. /E-dem-e/ [edeme] 'way of taking' 
M.SG-take-GER 

(14) a. /a-d:>k-ar-1/ [ad:>qar] 'to climb that way' 
INF-climb-EL-? 

b. /E-d:>k-e:n-E/ [edoke:ne] 'slbe always climbs' 
3.SG-climb-HAB-A 

c. /E-d:>k-e/ [edoke] 'way of climbing' 
M.SG-climb-GER 
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(15) a. la-k-Illp-ar-Il 
INF-e-beg-EL-? 

[alahpar] 'to pray, beg' 

b. /E-Ihp-e:n-EI [ilipe:ne ]5 's/he always prays' 
INF-beg-HAB-A 

c. /E-k-Ihp-el [ekilipe] 'way of praying' 
M.SG-e-beg-GER 

Examples such as these are at the basis of the claim that only one value of a 
distinctive feature (in this case [+ATR]) is active phonologically, in the sense of 
causing assimilation, while the other value is passive or phonologically inert. For 
almost two decades the prevailing assumption about systems such as this has been 
that the passive or inert value is unspecified at the deepest level of the phonology 
[Ringen 1975; Kiparsky 1981, 1982; Archangeli 1984; Archangeli and Pulleyblank 
1986]. If both values of the feature [ATR] were part of the underlying representa
tion, we would not be able to explain why it is the [+ATR] value of the habitual and 
gerund suffixes in (11)-(15) that determines the tongue root quality of the entire 
word, and not the [-ATR] value of the root. If, on the other hand, only [+ATR] is 
specified underlyingly, then this phenomenon fmds a straightforward explanation: 
[-ATR] cannot spread, because it is literally absent from the representation. 

The data considered so far are, however, incomplete in one important respect: 
next to the invariant [+ATR] suffixes, Turkana also has a set of suffixes which do 
not harmonize with a preceding [+ATR] root, but always surface as [-A TR]. 
Examples are the instrumental marker I-etl in (16)-(19) and the subjunctive suffix 
I-rei in (20). 

(16) a. la-kI-bul [akibu] 'to swell' 
INF-e-sweU 

b. la-bu-et/ [abuet] 'acromegaly (sg.)' 
F.SG-swell-INST 

(17) a. la-kI-tubl [akitub] 'to judge' 
INF-e-judge 

b. la-tub-etl [atubet] 'judgement (sg.)' 
F.SG-judge-INST 

(18) a. la-kI-tiI)1 [akitiI)] 'to handle' 
INF-e-handle 

b. la-tiI)-etl [atiI)et] 'handle (sg.)' 
F .SG-handle-INST 

5 The third person singular marker IE-/ merges with the initial high front vowel of class 2 verb 
roots; cf. Dimmendaal [1983] for further discussion. 
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(19) a. la-leI-mati [alamat] 'to drink' 
INF-e-drink 

b. la-mat-etl 
F.SG-drink-INST 

[amazet]6 'cup (sg.)' 

(20) a. -bun 'come (sg.)' 

b. la-bun-I-A-refl [abunere] 'come (sg.)' 
INF-come-V-V-SUBJ 

(21) a. -iboyikin 'sit down' 

b. /E-iboyikin-I-A-rel [iboyikinere] '(why) is it sat down?' 
3 .SG-sit:DA T -V -V -SUBJ 

(22) a. -duk 'build' 

b. /E-duk-I-A-rel [edukere] '(why) is it built?' 
3.SG-build-v-v -SUBJ 

If a harmonizing suffIx like the plural marker I-AI is attached to one of these 
morphemes, it surfaces as [-ATR], as in (23). 

(23) a. IIJa-bu-et-AI [IJabueta] 'acromegaly (pl.)' 
F.PL-swell-INST-PL 

b. IIJa-tub-et-AI [IJatubeta] 'judgement (pl.)' 
F .PL-judge-INST -PL 

c. IIJa-k-idik-et-N [IJakidiketa] 'agglutination (pl.)' 
F .PL-e-agglutinate-INST -PL 

d. IIJa-tiI]-et-AI [IJatiIJeta] 'handle (pl.)' 
F.PL-handle-INST-PL 

6 Note that the root-final coronal stop Itl spirantizes to lsi before a front vowel. This is a general 
phonological process that applies only across morpheme boundaries, that is, in "derived" 
environments [Kiparsky 1982]. Spirantization is smctly limited to the phonological word, e.g., it 
fails to apply in compounds. That spirantization applies before the instrumental suffix I-Etl 
provides crucial evidence that it fonns part of the phonological word of Turkana and so cannot 
be considered either a clitic or an otherwise phonologically "non-cohering" affix of this language 
[Booij and Rubach 1984, 1987]. 
7 In these constructions I-rEI is always preceded by a mid front vowel which Dimmendaal [1983] 
analyzes as a contraction of the two voice markers I-I) and I-AI. I-rEI also occurs in the infinitive 
fonn of ingressive verbs. If the verb is intransitive, as in (20a), it is also preceded by the two 
voice markers I-I) and I-AI. 
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The elative marker I-arl in (24) also belongs to this group of suffixes. Treatment 
of this formative is complicated by the fact that it has two variants, I-arl and I-:>r/, 
whose occurrence is determined by the [ATR] quality of the preceding morpheme. 
The fIrst example in (24) demonstrates that the elative suffix surfaces as I-arl after 
a [-ATR] root, while the remaining examples show that it is realized as I-:>rl after a 
[+ATR] root. This is a manifestation of a more general process of low vowel raising 
which will be discussed in more detail in section 4. 

(24) a. la-k-rnt-ar-I/ [akrntar] 'to chase away' 
INF-e-chase-EL-? 

b. la-dUIJ-ar-I/ [adUJpr] 'to cut open' 
INF-cut-EL-? 

c. la-rip-ar-I/ [aripor] 'to skim off' 
INF-skim-EL-? 

d. la-buk-ar-I/ [abuqor] 'to pour out' 
INF-pour-EL-? 

e. la-k-ilik-ar-I/ [akiliqor] 'to take down' 
INF-e-swallow-EL-? 

An unspecifIed suffix is realized as [-ATR] if attached to the elative suffIx. 

(25) a. /E-ilik-ar-It/ [ilibnt] 'it is taken down' 
3.SG-swallow-EL-A 

b. /E-duk -ar -Itl [edukont] 's/he builds over there' 
3.SG-build-EL-A 

How can we account for the invariant behavior of these suffixes? I suggest that 
their invariance be marked in their phonological representation, by specifying them 
as [-ATR] underlyingly. If [+ATR] spreading is a feature-filling process, it cannot 
affect these formatives. Furthermore, the line crossing constraint [Goldsmith 1976] 
prevents the spreading of the feature [+A TR] past the [-ATR] specifIcation of these 
suffixes. 

Before presenting further evidence for this position, let us posit three kinds of 
suffIxes in Turkana (specifIed as [+ATR], specifIed as [-ATR], and unspecifIed for 
this feature) and consider what assumptions we need to make about the process of 
initial association and spreading. If some morphemes have a floating entry for the 
feature [ATR] underlyingly, this feature must associate with at least one vowel of 
its host morpheme before spreading to the vowels of neighboring morphemes. This 
assumption is easily accomodated if every morpheme is represented on a distinct 
phonological plane in the lexicon and if initial association takes place before plane 
conflation [McCarthy 1979, Cole 1987]. For reasons to be discussed in section 4, I 



72 Studies in African Linguistics 25(1),1996 

assume that the initial anchor of association is the rightmost vowel in the 
morpheme. Furthermore, I assume that [ATR] is dependent on the tongue root 
articulator [Halle 1989, 1992] and that only non-consonantal segments are 
specified for this articulator, which excludes all consonants as targets of 
association. 

(25) Initial association: 

(26) 

J.. [R25] n [ [+~nlJ c-~nl ] n 
I] a tub e A 

J.. (plane conflation) 

~ [+~nl [-~1Rll 

ll] a tub e A [I]atubeta] 'judgement (pl.)' 

If initial association took place after plane conflation, the vowels of invariant 
suffixes would surface with an (A lR] specification other than the one they bear 
underlyingly, as demonstrated by the derivation in (27) below. 



(27) 

[ATR] harmony in Turkana 

J., (plane conflation) L. [+ATRl [-ATRl] 

IJ a tUbEt A 

J., [R25] 

,----- [+ATR] [-ATR] 

l~ a tUb ~ t ~ 

73 

* [IJatubeta] 

In the remainder of this paper I assume that initial association and plane 
conflation have already applied. (Dashes are included in the derivations for 
orientation purposes only.) 

A consequence of the assumption that the vowels of invariant morphemes are at 
least partly specified when planes are conflated is that there must be two rules of 
[+ATR] spreading, one that associates all unspecified vowels to the left of a [+ATR] 
morpheme with this feature value, and another that spreads this value to all 
unspecified vowels on the right. 8 

(28) progressive [+ATR] spread: v 
[+ATRJ 

(29) regressive [-A TR] spread: 

[+ATR] 

8 Regarding the rule formalism, see Goldsmith [1990]. 



74 Studies in African Linguistics 25(1 ), 1996 

Vowels that do not receive a [+A1R] feature through spreading obtain the 
specification [-A1R] by the redundancy rule in (30). Whether this is a language
specific or a universal rule is of no consequence to the discussion at this point. 

(30) 

(31) 

(32) 

[-ATR] redundancy rule: 

IJ 

IJ 

IJ 

[+ATR] 

I 
I-rot-In 

J, (R28) 

[+ATR] 
r~~~~ -... --

I-rot-in 

J, (R29) 

[+ATR] 
", --' "T'-----
i-rot-in 

[+ATR] 

I 
E-dUk-e 

J, (R29) 

[+ATR] 
------,--::::~~ 
e - d u k - e 

[+syll] -7 [-A1R] 

[IJirotin] 'road (pl.)' 

[eduke] 'way of hiding' 
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(33) [+ATR] [-ATR] 

I I 
a-tub-et 

J, (R28) 

[+ATR] [-ATR] 

r"',// I 

a-tub-et [atubet] 'judgement (sg.)' 
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There is one consideration that lends strong support to the assumption that the 
invariant [-ATR] suffixes of Turkana are specified as [-ATR] underlyingly: they 
cause regressive assimilation. A [+ATR] mid vowel is realized as [-A TR] if 
followed by either the elative or the subjunctive suffix. The (a) examples in (34)
(37) demonstrate that the root is [+ATR] underlyingly; the (b) examples show that 
the root vowel is realized as [-A TR] if followed by the elative suffix. 

(34) a. /a-kI-lep/ [akilep] 'to milk' 
INF-e-milk 

b. la-lep-ar-II [alep::>r] 'to milk out' 
INF-milk-EL-? 

(35) a. la-kI-gol/ [akigol] 'to close' 
INF-e-close 

b. la-gol-ar-II [ag::>!::>r] 'to close out' 
INF-close-EL-? 

(36) a. la-kI-reml [akirem] 'to spear' 
INF-e-spear 

b. /a-rem-ar-II [arem::>r] 'to spear over there' 
INF-spear-EL-? 

(37) a. la-kI-boI)1 [akiboI)] 'to return' 
INF-e-return 

b. /a-boI]-ar-II 
INF-return-EL-? 

[ab::>I)::>r] 'to return to a place over there' 

That [-ATR] spreading is unbounded, affecting any preceding mid vowel, is 
illustrated by the (b) example in (38). High vowels and glides block this process, 
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shown by (39b), whose mid prefix vowel surfaces as [+ATR] because it is followed 
by a high root voweL 

(38) a. IE-bobl [ebob] 'it is sweet' 
3.SG-be sweet 

b. IE-bob-An-arl [eb:>b:>n:>r] 'it loses its sweetness' 
3.SG-be sweet-HAB-EL 

(39) a. la-bul-ar-I/ [abul:>r] 'to cut open' 
INF-cut-EL-? 

b. IE-bul-An-arl 
3.SG-cut-HAB-EL 

[ebubn:>r] 's/he usually cuts open' 

The same phenomenon can be observed when the subjunctive marker I-rei is 
attached to a mid vowel root: the preceding mid vowels surface as [-ATR]. 

(40) a. la-kI-morl [akimor] 'to insult' 
INF-e-insult 

b. IE-mor-I-A-rel [em:>rere] '(why) is he insulted?' 
3.SG-insult-v-v -SUBJ 

(41) a. la-kI-reml [akirem] 'to spear' 
INF-e-spear 

b. IE-rem-I-A-rel [eremere] '(why) is it speared?' 
3.sG-spear-V-V-SUBJ 

(42) a. la-kI-ger/ [akiger] 'to pick, pluck' 
INF-e-pick 

b. IE-ger-I-A-re/ [egerere] '(why) is it picked?' 
3.SG-pick -v-v -SUBJ 

As expected, any [+high] vowel or glide interferes with this process, as illustrated 
by the examples in (43)-(45). 

(43) a. la-kI-dol/ 
INF-e-amve 

[akidol] 'to arrive' 

b. IE-ItV-dol-Un-I-A-rel [itodolunere] '(why) is s/he made to arrive?' 
3.SG-CAUS-amve-AL-v-v -SUB] 
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[akigol] 
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'to close' 

b. /E-gol-akIn-I-A-re/ 
3.SG-close-DAT-V-V-SUBJ 

[egolokinere] '(why) is it closed?' 

(45) a. /a-k-igor/ 
INF-e-cry 

b. /E-rtV-igor-I-A-re/ 
3.SG-CAUS-cry-v -V-SUBJ 

[akigor] 

[izig::>rere ] 

'to cry' 

'(why) is s/he made to cry?' 

The elative and subjunctive suffixes are thus unusual in yet another respect: 
apart from not undergoing [+ATR] harmony, they can cause a shift in the quality of 
a preceding mid vowel from [+ATR] to [-ATR]. This observation fmds a straight
forward explanation if we assume that these suffixes are specified as [-ATR] 
underlyingly and spread their [-ATR] value to the left, since this establishes a direct 
connection between the quality of these suffixes and the effect they have on the 
preceding vowels. By contrast, if we were to assume that non-alternating [-ATR] 
suffIxes are unspecified for [ATR] underlyingly and simply marked by an exception 
feature for not undergoing [+ATR] harmony, we would claim that there is no 
correlation between these two phenomena. 

[-Am] spreading is feature-changing and parasitic in nature, i.e., trigger and 
target must share some contextual feature for spreading to apply [Cole 1987, Cole 
and Trigo 1988]. I assume that this contextual feature is [-high]. A high vowel or 
glide that occurs between a [-ATR] suffix and a preceding mid vowel blocks 
regressive [-ATR] spreading by virtue of being specified as [+high]. 

(46) [+ A TR] spread: root • • 
I---·I~· 

--- ---. dorsal 
I . tongue root V 
i""'",j [-high] 

[+ATR] [-ATR] 

[-ATR] spreading is illustrated in (47) by the elative suffix I-ar/. The low suffix 
vowel is raised and underlying adjacent [-high] features are merged by the OCP 
before [-ATR] spreading applies. 
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(47) [+ATR] [-ATR] 

I I 
a-I e p-a r-I 

I ~ 
[-high] [-high][low] 

J.. (raising) 

[+ATR] [-ATR] 

I I 
a-Iep-:)r-I 

I r--II--_ 

[-high] [-high][low] 

J.. (OCP) 

[+ATR] [-ATR] 

I I 
a-Iep-:)r-I 

~ 
[-high] 

J.. (R46) 

[+ATR] [-ATR] 

~,,'/'l 
a - I e p - :)r - I 

~ 
[-high] 

[alep;x] 'to milk out' 

To summarize, there are two phenomena that lead to the conclusion that the 
non-alternating [-ATR] suffixes of Turkana are specified as [-ATR] underlyingly: 
(i) they fail to undergo [+ATR] harmony, and (ii) they cause a shift in the quality of 
any number of preceding, contiguous mid vowels from [+A TR] to [-A TR]. Each of 
these phenomena independently provides justification for the assumption that the 
non-alternating [-ATR] suffixes are lexically specified as [-ATR]. When taken 
together this evidence is overwhelming. Therefore, I conclude that there are three 
kinds of suffixes in Turkana: (i) those that are unspecified for [ATR] and alternate, 
(ii) those that are specified as [+ATR] and cause unlimited regressive assimilation, 
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and (iii) those that are specified as [-A lR] and cause regressive assimilation of mid 
vowels. 

Throughout this section I have assumed that roots are either specified as [+AlR] 
or unspecified for this feature underlyingly and that regressive [+A lR] Spread is 
feature-filling only. Unspecified roots that are not combined with a dominant 
[+AlR] SUffIX receive a [-ATR] specification by the redundancy rule in (30). Given 
that suffixes can be specified as [-ATR] underlyingly and spread this feature in a 
structure-changing fashion, it could be argued that roots are also specified as 
[-AlR] underlyingly. It would follow that not only regressive [-ATR] spread, but 
also regressive [+AlR] spread is feature-changing. Progressive [+AlR] spread (28), 
by contrast, would be feature-filling and leave the underlying [-AlR] specification 
of suffIXes intact. 

While this alternate solution is as feasible as the approach pursued here, it does 
not change the most important conclusion that must be drawn from the Turkana 
system, namely that languages make use of ternary contrasts in features underly
ingly. The force of the argument for an underlying ternary contrast comes from the 
behavior of suffIXes, which clearly fall into three classes: (i) specified as [+AlR], 
(ii) specified as [-AlR], and (iii) unspecified for [AlR]. The only consequence of 
assuming that roots are specified as [-A TR] underlyingly is that underspecification 
is limited to suffixes as a morphological category, but this does not invalidate the 
ternary hypothesis. 

4. Low Vowels 

There are further restrictions on the occurrence of the feature [AlR] which will be 
considered in this and the following sections. Let us begin with the distribution of 
the features [ATR] and [low]. A vowel that precedes a low vowel is always [-ATR]. 
However, low vowels may be followed by either a [+A TR] or a [-A lR] vowel. This 
is true for the distribution of the features [ATR] and [low] in morphemes and in 
morphologically complex words.9 A low vowel may also be preceded by a glide. 

(48) a. 
b. 
c. 
d. 

fa/ ...... [-ATR] 
fa/ ...... [+ATR] 
fy, w/ ......... fa/ 
[-ATR] ....... /a/ 

e. * [+AlR] ...... faf 

9 Dimmendaal [1983] mentions one exception to this claim, namely the root -turkana 'Turkana' 
in which the low root vowel is preceded by a [+ATR) vowel. He also points out that this root is 
frequently realized with a glide between the [+ATR] vowel and the low vowel, as in [rJi.turkwana] 
'the Turkana people', in which case it does not violate the structure condition in (54e). 
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Two phonological processes of Turkana conspire to this end: (i) low vowels in 
suffixes raise to mid after a [+ATR] morpheme; (ii) low vowels spread the value 
[-ATR] to the left. 

A suffixal low vowel is raised to mid after a [+ATR] root; that is, lal occurs after 
a [-ATR] root, while 101 is found after a [+ATR] root. Examples of this process are 
given in (49)-(51). Raising from lal to 101 provides important systematic evidence 
for the [ATR]-quality of morphemes, since only [-ATR] morphemes are followed by 
low vowel suffIxes, while [+A TR] morphemes are always followed by mid vowel 
suffIxes. 

(49) a. la-muk-Atl [amuqat] 'shoe (sg.)' 
F .SG-shoe-SG 

b. IE-pur-Atl [epurot] 'beer (sg.)' 
M.SG-beer-SG 

c. lE-tIm-Atl [etImat] 'hair of head (sg.)' 
M.SG-hair-SG 

d. IE-pipi-Atl [epipyot] 'firestick (sg.)' 
M.SG-firestick-SG 

e. IE-kor-Atl [eqorot] 'Samburu person (sg.)' 
M.SG-Samburu-SG 

(50) a. la-duk-AkIn-I/ [adukakm] 'to hide for s.o.' 
INF-hide-DAT-? 

b. la-duk-AkIn-l/ [ adukokin] 'to build for s.o. ' 
INF-build-DAT-? 

c. la-k-Ihp-AkIn-II [alalrpakm] 'to pray, beg for s.o. ' 
INF-e-pray-DAT-? 

d. la-pet-AkIn-I/ [apetokin] 'to kick for s.o.' 
INF-kick-DAT-? 

(51) a. lE-ka-fier-A-nI/ [exafieran] 'caller (sg.)' 
M.SG-AG-call-v -SG 

b. II]I-ka-boI]-A-ki [l]IkaboI]oq] 's.o. who returns (pl.)' 
M.PL-AG-retum-v -PL 

c. lE-ka-m::>-n-A-nIl [exam::>nan] 'mean person (sg.)' 
M.SG-AG-be mean-SG-V-SG 

d. IIJI-ka-dol-A-kl [I]Ikadoloq] 's.o. who arrives (pl.)' 
M.PL-AG-arnve-v -PL 
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The example in (52b) illustrates that low vowel raising affects any number of 
low vowel suffixes. 

(52) a. /E-ka-IatJ-AkIn-A-nI/ 
M.SG-AG-let-DAT-V-SG 

b. /E-ka-lep-AkIn-A-nI/ 
M.SG-AG-milk-DAT -v -SG 

[exalatJalanan] 'releaser (sg.)' 

[exalepokinon] 's.o. who milks (sg.)' 

By contrast, a low prefix vowel does not raise if followed by a [+A1R] root (53). 

(53) a. la-korol [aqoro] 'hunger' 
F.SG-hunger 

b. la-gol-Un-I/ [agolun] 'to close in' 
INF-close-AL-? 

c. la-k-iwokl [akiwoq] 'to carry' 
INF-e-carry 

Also, a low root vowel does not raise if it is followed by a [+ATR] suffIx, like the 
gerund marker I-el or the habitual suffIx I-e:n/. 

(54) a. /E-ram-el [erame] 'way of beating' 
M.SG-beat-GER 

b. /E-cal-el [etJale] 'noise, way of screaming' 
M.SG-scream-GER 

c. /E-narlan-el [enaikine] 'way of giving' 
M.SG-give:DAT -GER 

d. /E-ram-e:n-EI [erame:ne] 'slhe usually beats' 
3.SG-beat-HAB-A 

Finally, raising fails to apply to low vowel suffIxes that are followed by a [+ATR] 
suffIx, as shown in (55). 

(55) a. /E-duk-AkIn-el [edukakine] 'way of hiding for s.o.' 
M.SG-hide-DA T-GER 

b. /E-k-rlrp-AkIn-el [ekrhpakine] 'way of praying for s.o.' 
M.SG-e-beg-DAT- GER 

c. /E-k-m::>k-AkIn-el [elan::>qakine] 'way of lighting for s.o.' 
M.SG-e-light-DAT-GER 
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(55) d. /E-k-Ibt-ar-el 
M.SG-e-wash-EL-GER 

[ekIbtare] 'way of washing' 

The generalization that emerges from these data is that a low vowel raises if it is 
preceded, but not if it is followed, by a [+ATR] morpheme. Let us first examine 
what the nature of the raising process is. At first sight it might appear as if raising 
resulted from the association of a low suffix vowel with the feature value [+ATR]; a 
low vowel that receives the value [+ATR] through progressive spreading auto
matically raises to /0/. However, there is evidence that this assumption is incorrect 
and that raising and [+ATR] spreading are independent processes. Consider the 
alternation pattern of the elative suffix I-ar/ in (56). The underlying low vowel of 
this suffIx surfaces as la/ after a [-ATR] root, but as the [-ATR] vowel /::J/ after a 
[+ATR] root.10 That is, even though the low suffix vowel is raised after a [+ATR] 
root, it does not assimilate in the feature [+ATR], which shows that raising is not an 
automatic consequence of [+ATR] spreading. 

(56) a. la-duk-ar-I/ [aduqar] 'to hide that way' 
INF-hide-EL-? 

b. la-dUlJ-ar-I/ 
INF-cut-EL-? 

[aduIpr] 'to cut open' 

c. /a~np-ar-II [anpar] 'to investigate' 
INF-investigate-EL-? 

d. /a-rip-ar-I/ [arip::Jr] 'to skim off' 
INF-skim-EL-? 

Presuming that we want to account for the behavior of all low vowel suffixes by 
a single rule, we need to assume that first a low suffix vowel is raised by the rule in 
(57), and that [+ATR] spreading applies to the suffixes in (49)-(51) only after 
raising. Raising consists of the delinking of an underlying [low] feature. 

(57) Low vowel raising: root • 

........... dorsal 

tongue root • /~ 
[low] [ -high] [back] 

[+ATR] 

10 While the elative is the only suffix in Turkana that shows this behavior, the a - ;) alternation 
pattern is more widespread in the closely related language Ateso [Rottland and Otaala 1983]. 
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The derivation in (58) demonstrates the operation of this rule. 

(58) [+ATR] 

I 
E-kor-At 

J.. (R57) 

[+ATR] 

I 
E-kor-Ot 

J.. (R28) 

[+ATR] 

r--------
E-kor-ot 

J.. (R29) 

e-kor-ot [eqorot] 'Samburu person (sg.)' 
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Next, let us turn to the behavior of low vowels in positions other than suffIXes. 
As already mentioned, a non-initial low vowel is always preceded by [-Am] 
vowels, but may be followed by vowels of either harmony category. Polysyllabic 
roots with a medial or final low vowel are comparatively rare; (59) presents a few 
such cases. In these examples, the low vowel is preceded and followed by [-Am] 
vowels in the same morpheme. 

(59) a. /E-srkaraIJur/ [czrqaraIJur] 'molasses' 
M.SG-molasses 

b. /a-kuja/ [akuja] 'pool, well (sg.)' 
F.SG-well 

c. /E-cupa/ [etJupa] 'bottie (sg.)' 
M.SG-bottle 
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Even rarer are examples in which a low vowel is preceded by a [-ATR] and 
followed by a [+ATR] vowel tauto-morphemically. (60) displays the only two 
examples I was able to find. 

(60) a. la-rnnatoil 
F.SG-respect 

(anmatoy] 'respect' 

b. /E-k-Il)arenil [elaI]areni] 'already' 
M.SG-e-? 

The following examples contain a low vowel in root-initial position which is 
followed by either a tauto-morphemic [-ATR] or [+ATR] vowel. The examples in 
(61a-c) demonstrate that roots with an initial low vowel take [-ATR] prefixes, even 
if the second root vowel is [+ATR]. [+ATR] can apparently not spread past the low 
root vowel to a non-low prefix vowel. 

(61) a. /E-kale:sl [eqale:s] 'ostrich (sg.)' 
M.SG-ostrich 

b. /E-ma:nikl [ema:nik] 'bull (sg.)' 
M.SG-bull 

c. /E-I)atunl [eI)atufi] 'lion (sg.)' 
M.SG-lion 

d. /E-ma:sel [ema:ze] 'locust (sg.)' 
M.SG-locust 

e. /E-I)alur-AI [eI)alura] 'kidney (sg.)' 
M.SG-kidney-SG 

That low vowels impede the regressive propagation of [+ATR] and so are 
opaque is also confirmed by the following examples in which a dominant [+ATR] 
SUffIX is attached to a low vowel root. The reader will observe that the non-low 
prefix vowel surfaces as [-A TR] in this context, instead of assimilating in [+A TR] to 
the SuffIX. 

(62) a. /E-ram-el 
M.SG-beat-GER 

b. /E-cal-el 
M.SG-scream-GER 

[erame] 'way of beating' 

[etJale] 'noise, way of screaming' 

Low vowels are unspecified for [ATR] underlyingly. Evidence for this assump
tion has already been presented in the preceding discussion of low vowel raising. 
The low suffix vowels in examples (49)-(51) associate with the feature value 
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[+ATR] after raising. Since [+AIR) Spread is feature-filling only, these vowels 
must be unspecified for [AIR) underlyingly. Unlike non-low vowels, low vowels 
cannot associate with the feature value [+AIR], because of the universal marked
ness constraint *[+ATR, +low] which rules out the co-occurrence of these two 
feature values [Archangeli and Puileyblank 1994]. They receive a [-AIR] specifi
cation by the rule in (63). 

(63) [-AIR) redundancy rule (low vowels): [+syll, low) ---7 [-AIR] 

The question is at what point in the derivation this redundancy rule applies. I 
argue that it applies before regressive [+AIR] spreading, so that low vowels block 
the spreading of [+ATR] by virtue of the constraint against crossing association 
lines [Goldsmith 1976]. Since the ordering of these rules does not follow from any 
independent principle of phonological theory, it is extrinsic. 

Consider the following facts about low vowel roots: it was already established 
that low vowel roots are always preceded by [-AIR] pre:flXes. In general, they also 
cause [-ATR] harmony in suffixes, as shown in (64). 

(64) a. la-rap-Un-I/ [arapun] 'to discover' 
INF-discover-AL-? 

b. la-tam-Un-II [atamun] 'to remember' 
INF-think-AL-? 

c. la-cam-Un-I/ 
INF-like-AL-? 

[atJamun] 'to like, agree' 

There are, however, a number of nouns that take [+ATR] plural suffixes, even 
though they contain a single low vowel at the surface. These include several loan
words from English and Swahili (65)-(67), but also words of the native Turkana 
lexicon (68). 

(65) a. la-garl [agar] 'car (sg.)' 
F.SG-car 

b. 11)a-gar-IAI [l)agaryo] 'car (pl.)' 
F .PL-car-PL 

(66) a. la-kabatl [axabat] 'cupboard (sg.)' 
F .SG-cupboard 

b. 11)a-kabat-IAI [l)axabatyo] 'cupboard (pl.)' 
F .PL-cup board-PL 
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(67) a. la-kad/ [axad] 'card (sg.)' 
F.SG-card 

b. /I]a-kad-IA/ [I)axadyo] 'card (pL)' 
F.PL-card-PL 

(68) a. /E-Iap/ [dap] 'moon, month (sg.)' 
M.SG-moon 

b. /I]I-Iap-W [I)Ilapyo] 'moon, month (pL)' 
M.PL-moon-PL 

The examples in (65)-(68) contrast with the loan-words in (69)-(70) below 
which take [-ATR] suffixes. 

(69) a. la-basi [abas] 'boss (sg.)' 
F.SG-boss 

b. II]a-bas-W [I)abaZIa] 'boss (pL)' 
F.PL-boss-PL 

(70) a. /E-ka:sl [eqa:s] 'work (sg.)' 
M.SG-work 

b. II]I-ka:s-IA/ [I]Iqa:ZIa] 'work (pL)' 
M.PL-work-PL 

To account for the occurrence of [+ATR] suffixes in the plurals of (65)-(68), we 
need to assume that the lexical representation of these noun roots includes a 
floating [+ATR] feature. This [+ATR] feature cannot associate with the low root 
vowel, but when a high vowel is supplied via suffixation, linking becomes 
possible. Note that the plural form in (68) provides justification for the claim that 
the direction of initial association is to the right. If initial association were to the 
left, the prefix vowel should surface as [+ATR], while the suffix vowels should be 
realized as [ -A TR] . 

The important forms to consider in the context of the present discussion are, 
however, the singular prefixes and not the plural suffixes. The reader should notice 
that the non-low prefix vowel in the singular fonn in (68) surfaces as [-A TR]. This 
is surprising, considering that it is the rightmost eligible vowel and so a legitimate 
target for association with the floating [+ATR] feature of the root after prefixation. 
If the analysis presented so far was correct, we would expect this vowel to surface 
as [+ATR]. 
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(71) [+ATR] 

E - I A P 

[+ATR] 

I 

.!. (R25) 

e - I A P 

.!. (R63) 

[+ATR][-ATR] 

I I 
e - 1 a p * [elap] 'moon, month (sg.)' 
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The only way that we can account for the occurrence of a [-ATR] prefIx vowel 
in this form is to assume that [-ATR] spreads from the low vowel to the non-low 
prefIx vowel by the rule in (72). 

(72) [-A TR] spread from low vowels: root -
-I"· . 

". dorsal 

tongue root • 

"'" I 
'" 

'" 

[low] 

[-ATR] 
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(73) [+ATR] 

E - lAp 

J.. (R63) 

[-ATR] [+ATR] 

I 
E - 1 a p 

J.. (R72) 

[-ATR] [+ATR] 
~~I ...... ; ... ' ...... 

e - lap [dap] 'moon, month (sg.)' 

There is another conclusion that can be drawn from this discussion: since low 
vowels receive a [-A1R] specification by rule and spread this value leftward, we 
can assume that they block the regressive propagation of [+A 1R] on the basis of the 
line crossing constraint, as illustrated by the derivation below. 

(74) [+ATR] 

I 
E-rAm-e 

J.. (R63) 

[-ATR] [+ATRJ 

I I 
E-r a m-e 

J.. (R29), (Rn) 

[-ATR] [+ATR] 
-~-~-~/I \\~~~-~~~-I 

e-ram-e [erame] 'way of beating' 
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The redundancy rule in (63) must therefore apply before regressive [+ATR] 
spreading (29). Raising (57), on the other hand, must apply before the redundancy 
rule in (63), since a low suffix vowel can associate with the feature value [+ATR] 
after raising. 

(75) Summary of proposed rule ordering 

[ raismg (R57) 

[ [-A TR 1 redundancy rule (low vowels) (R63) 

[-A TR] spread from low vowels (Rn) 

regressive [+ATRJ spread (R29) 

[-A TR] spread (R46) 

5. Glides 

There is another restriction on the occurrence of the feature [ATR] in Turkana: a 
vowel preceding a glide is always [+ATR]. However, a glide can be followed by a 
tauto-morphemic vowel of either harmony category. In addition, glides may be 
preceded by low vowels. 

(76) a. 
b. 
c. 
d. 

Iy, wi ...... [+ATR] 
Iy, wi ...... [-ATR] 
lal .............. Iy, wi 
[+ATR] ...... /y, wi 

e. * [-ATRJ ....... Iy, wi 

The set of examples in (77) presents several polysyllabic roots in which a glide 
is preceded by a [+ATR] vowel in the same morpheme. In the first two examples, 
the glide is straddled by a [+ATR] and a [-ATR] vowel. In the remaining examples, 
all vowels surrounding the glide are [+ATRJ. 
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(77) a. IE-kedyefi/ [ekedyeii] 'left-handed person (sg.)' 
M.SG-be left-handed 

b. la-k-imyell [akimyel] 'to taste' 
INF-e-taste 

c. la-k-irworl [akirwor] 'to speak' 
INF-e-speak 

d. la-k-iwokl (akiwoq] 'to carry' 
INF-e-carry 

e. IE-ruyel [eruye] 'blare (sg.)' 
M.SG-blare 

The examples in (78) illustrate that glide-initial roots take [+A TR] prefixes, even 
if the glide is followed by a [-ATR] vowel. These fonns show that glides actually 
bear a [+ATR] specification and spread this feature to the left. If glides were 
neutral, the prefix vowel would be expected to surface as [-ATR] in agreement with 
the root vowel. 

(78) a. /a-kI-yep/ [akiyep] 'to cut' 
INF-e-cut 

b. /a-la-gyel/ [akigyel] 'to buy' 
INF-e-buy 

c. lE-w:Jru/ [ew:Jru] 'cloth (sg.)' 
M.SG-cloth 

d. IE-yen-II [ eyem] 's/he knows' 
3.SG-know-A 

Glides do not contrast in the feature [ATRJ. Assuming that predictable or 
redundant features are absent underlyingly and assigned by rule, glides have no 
[ATR] specification in the input to the phonology and receive a [+ATR] 
specification by the redundancy rule in (79). 

(79) [+ATR] redundancy rule (glides): [-syllabic, -consonantal] ~ [+ATR] 

The question is again at what point in the derivation the redundancy rule in (79) 
applies. Glides spread their [+ATR] value to the left. If we want to account for 
regressive [+ATR] spreading from roots and suffixes and spreading from glides by 
a single rule, progressive [+A TR] spread must take place before glides are assigned 
their [+ATR] value, so that they cannot participate in this form of spreading. 
progressive [+ATR] spread must, therefore, be ordered to apply before the 
redundancy rule in (79) and regressive [+ATR] spread. 
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(80) Summary of proposed rule ordering 

[ progressive [+ATR] spread (R28) 

[ [+A TR 1 redundancy rule (glides) (R79) 

regressive [+ATR] spread (R29) 

The derivation in (81) illustrates this order. 

(81) E - w 0 r U 

J, (R79) 

[+ATR] 

I 
E-wOrU 

J, (R29) 

[+ATR] 

--' --'l e-wOrU 

J, (R30) 

[+ATR] [-ATR] 
-- , /"1 --, 

--' , , e-w::>ru [ew::>ru] 'cloth (sg.)' 
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Despite the fact that glides can be followed by either a [+ATR] or a [-ATR] 
vowel, Dimmendaal [1983] remarks that mid vowels often sound "tense" if 
preceded by a glide, transcribing them as [9] and [y]. He describes these vowels as 
having a "harsh" or "tense" voice quality which is usually associated only with the 
feature [-ATR], but, nevertheless, being produced with an advanced tongue root. 
Based on this description, Trigo [1991] proposes that the "tense" vowels [9] and 
[~] in Turkana are of a mixed harmony register: they are produced with an 
advanced tongue root and a raised larynx, which causes their harsh quality. She 
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argues that the existence of these vowels justifies the assumption of two phono
logical features [AdvancedlRetracted Tongue Root] and [Raised/Lowered Larynx]. 

I have frequently observed that glides have an influence on the quality of a 
following mid vowel: an underlying [-ATR] mid vowel is often realized as [+ATR] 
if preceded by a glide in the onset. However, this effect is sporadic. The roots in 
(82)-(83), for example, consist of a glide which is followed by a [-ATR] mid vowel 
underlyingly, as evidenced by the fact that these roots take [-ATR] suffixes. In 
some constructions, the underlying [-ATR] vowel is nevertheless realized as [+ATR] 
without this change being due to a following dominant [+ATR] suffix. 

(82) a. la-yen-AI [ayena] '1 am aware of it' 
l.SG-know-v 

b. la-kI-yenl [akiyen] 'to know' 
INF-e-know 

(83) a. la-gyd-ar-II [agydar] 'to sell' 
INF-buy-EL-? 

b. /E-gyd-Itl [egyelit) 'price (sg.)' 
M.SG-buy-INSTR 

These examples show that glides do, indeed, have an influence on the quality of 
a following mid vowel. I did not, however, notice the "harsh" voice quality that 
Dimmendaal associates with these vowels in this position. I therefore consider 
them simply [+ATR] and not of a mixed harmony register, as suggested by Trigo 
[1991]. 

The effect of glides on a following mid vowel can also be observed if a non
alternating [-ATR] suffix is attached to a mid vowel root. As already mentioned, 
regressive [-ATR) spreading is blocked by a high vowel or glide. Glides do not only 
block the regressive propagation of [-A TR], but, in addition, spread their [+A TR] 
value to an adjacent mid vowel on the right, which therefore surfaces as [+ATR] 
instead of [-ATR) as expected in this context. This phenomenon is demonstrated by 
the examples in (84)-(85), which should be compared to the earlier ones in (34)
(37) and (40)-(42). Glides thus "protect" a following mid vowel from undergoing 
[-ATR] harmony. Unlike progressive [+ATR) Spread, which is unbounded, this 
process is clearly local, since no more than the immediately following mid vowel is 
realized as [+ATR) in this context. 

(84) a. la-wok-ar-I/ 
INF-draw water-EL-? 

b. la-k-iryon-ar-I! 
INF-e-blacken-EL-? 

[awoqor] 'to draw water' 

[akiryonor] 'to blacken out' 
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(85) a. /E-isyon-I-A-re/ 
3.SG-remit-v-v -SUBJ 

[isyonere] '(why) is it remitted?' 
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b. /E-ItV-igyen-I-A-re/ [izigyenere] '(why) is s/he made to depend?' 
3.SG-CAUs-depend-v-V-SUBJ 

If the glide is deleted (which is an optional process), the mid vowel undergoes 
regressive [-ATR] hannony: 

(86) /a-wo-n-I-A-rr./ 
INF-be dry-SG-V-V-SUBJ 

[awonere] - [a:>nere] 'to dry' 

I assume that there is an optional rule of rightward [+ATR] Spread from glides 
to a following mid vowel which will not be formalized here. 

Finally, there are a number of glide formation and glide deletion rules which 
interact in complex ways with the vowel harmony system of Turkana. An onset 
glide is optionally deleted if followed by a [-ATR] vowel, with concomitant length
ening of that vowel. If the glide is absent, the preceding vowel surfaces as [-ATR] 
instead of [+ATR]; this is shown by the examples in (87a-b). 

(87) a. /a-kI-yep/ [a.ki.yep] - [a.ku::p] 'to cut' 
INF-e-cut 

b. /E-w:>ru/ [e.w:>.ru] - [e.:>:.ru] 'cloth (sg.)' 
M.SG-cloth 

c. /a-yepe/ [a.ye.pe] - [a.e:.pe] 'axe (sg.)' 
F.SG-axe 

To account for this phenomenon we need to assume that glide deletion applies 
before the redundancy rule in (30) which assigns the value [-ATR] to any 
unspecified vowel. 

Glide formation rules, on the other hand, are sensitive to the [ATR]-quality of 
high vowels and so seem to apply after [+ATR] spreading and the general [-ATR] 
redundancy rule. A [+ATR] high vowel is realized as a glide if followed by a back 
vowel, while a [-ATR] high vowel tends to remain syllabic in this context. This 
tendency is best observed when the plural marker /-A/ is attached to a noun root 
that ends in a high front vowel underlyingly (88)-(91). 

(88) a. /E-bn/ 
M.sG-ratel 

b. /I]I-bn-A/ 
M.PL-ratel-PL 

[e.q:>r] 'ratel (sg.)' 

[I]I.q:>.n.a] 'ratel (pl.)' 
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(89) a. IE-kori/ 
M.SG-giraffe 

[e.qo.ri] 'giraffe (sg.)' 

b. /l)I-kori-AI 
M.PL-giraffe-PL 

[l)i.qo.ryo] 'giraffe (pL)' 

(90) a. /a-peru/ [a.ped] 'pile (sg.)' 
F.SG-pile 

b. /l)a-pedI-AI [l)a.pe.dI.a] 'pile (pL)' 
F.PL-pile-PL 

(91) a. IE-risi/ [e.ris] 'leopard (sg.)' 
M.SG-leopard 

b. /l)I-risi-AI [I)i.ri.zyo] 'leopard, (pL)' 
M.PL-Ieopard-PL 

However, exceptions to this generalization do occur. Dimmendaal [1983] 
presents the examples in (92)-(94) in which a [-A TR] high vowel desyllabifies into 
a glide and in which the preceding vowels are realized as [+A TR] as a consequence 
of glide formation. I have occasionally observed that a [-ATR] high vowel loses its 
syllabicity, as, for example, in the plural form of the words for 'night' and 'arrow' 
in (94b) and (95b). However, I am not able to say with certainty whether or not this 
results in a change in the [ATR]-quality of the preceding vowels. 

(92) /a-b:kI-A:n-ut/ [a.yo:.kya:.nut] 'loneliness; orphanhood' 
F.SG-?-HAB-NOM 

(93) /l)I-rua/ [l)i.rwa:] 'day (pL)' 
M.PL-day 

(94) a. /a-kuan/ [a.ku.ar] - [a.kwa:r] 'night (sg.)' 
F.SG-night 

b. /l)a-kuan-sIAI 
F.PL-night-PL 

[l)a.kwa.ri .zya] - [l)a.kwa.n.zya] 'night (pl.)' 

(95) a. lE-malI/ [e.mal] 'arrow (sg.)' 
M.SG-arrow 

b. /l)I-mah-A/ [l)I.ma.lya] 'arrow (pl.)' 
M.PL-arrow-PL 
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That glide fonnation rules are sensitive to the [ATR]-quality of a high vowel can 
also be observed when a high vowel syllabifies into the coda. [+ATR] high vowels 
in word-fmal position fonn the coda of a preceding open syllable and so become 
glides. [-ATR] vowels, by contrast retain their syllabicity in this position. This 
generalization is also not without exceptions. 

(96) a. /1]a-gulu-I1 [1]a.gu.luy] 'kind of pot (pl.)' 
F.PL-pot-PL 

b. /1]1-W;)ru-II [1]i. W;).ruI] 'cloth (pl.)' 
M.PL-cloth-PL 

c. /1]a-gete-I1 [I]a.ge.tey] 'antelope (pl.)' 
F .PL-antelope-PL 

d. IE-tau/ [e.taU] 'heart (sg.)' 
M.SG-heart 

Since [+ATR] and [-ATR] high vowels are treated differently by the glide 
fonnation rules of Turkana, it appears that glide fonnation applies after [+ATR] 
spreading and the [-ATR] redundancy rule in (30). The exceptional fonns in (92)
(95), on the other hand, suggest either that regressive [+ATR] spreading applies 
after glide fonnation or that it reapplies after glide fonnation. Further research is 
needed to detennine the correct order of rule application. 

6. Conclusion 

The data presented in this paper provide strong evidence against the assumption 
that only one value of every distinctive feature is specified underlyingly while the 
complementary value is absent and filled in by a redundancy rule. This evidence is 
two-fold: first, the pattern of suffixal behavior in Turkana indicates that both values 
of the feature [ATR] are available at the lexical level of representation. In addition, 
there is evidence that some suffixes are unspecified for [ATR] underlyingly, raising 
the number of underlying feature values to three. Second, it can be demonstrated 
that the redundancy rules which assign glides and low vowels their [ATR] specifi
cation and the rules of [+ATR] spreading must be extrinsically ordered. This 
reliance on extrinsic rule ordering constitutes a weakening of the theory of radical 
underspecification which holds that all ordering relations between redundancy and 
spreading rules follow from independent principles of phonological theory. If 
redundancy rules are stipulated to apply before spreading, then the claim that 
redundant feature values are absent underlyingly cannot be falsified. 

In evaluating the present proposal it should be recalled what the role or function 
of features is in phonological theory. Generative phonology holds that there is a 
level of representation at which the non-suppletive allomorphs of every morpheme 
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have a unique phonological representation. This underlying level of representation 
forms the deepest level of the phonology to which the phonological rules of a 
language apply. Morphemes that are identical in some of their surface foOlls, but 
different in others, are usually assumed to differ in their underlying featural 
representation. In brief, generative phonology uses distinctive features to encode 
differences in morphophonological behavior. If all features are binary (and this 
assumption holds whether or not we espouse radical underspecification theory), 
then only two patterns of morpheme behavior can be distinguished. 

The data presented in this paper are unusual in that we can clearly distinguish 
between three, and not just two, patterns of suffixal behavior, a phenomenon that 
cannot be accounted for as long as we assume that all features are binary. It could 
be argued that, instead of encoding the different morphophonological behavior of 
these suffixes in their underlying phonological representation, we should employ 
other devices, such as level ordering or rule exception features, to account for their 
behavior. However, the most intriguing aspect of the Turkana system is that 
suffIXation of an invariant [-A TR] morpheme interacts with other phonological 
processes of the language. For example, a [+ATR] mid vowel surfaces as [-ATR] if 
followed by a non-alternating [-ATR] suffix. This process is unbounded, affecting 
the mid vowels of any number of preceding morphemes, as long as they are not 
interrupted by high vowels. It is entirely regular and interacts with the optional 
process of glide deletion and vowel contraction. Hence, the phonological changes 
caused by adding a non-alternating [-A TR] suffix must be accounted for in 
phonological terms. Indeed, it is the phonological consequences of suffixing a 
[-ATR] morpheme that most strongly speak in favor of the analysis presented 
here-an analysis that leads to the conclusion that the position that all features are 
binary underlyingly must be abandoned. 
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