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1 Introduction

The role of licensing constraints is a relatively new area of study in phonology. Licensing
constraints were first proposed to undertake the function of charm in the theory of Charm
and Government (Kaye, Lowenstamm & Vergnaud 1985). The purpose of this paper is
twofold: to understand the explanatory power of licensing constraints in general and to
derive vowel harmony processes in certain Turkic languages from a set of licensing
constraints which also underlie the vocalic inventory of these languages.

Harmony we claim, is an instantiation of an element licensing itself in a position
it governs. The Turkic languages we discuss in this paper, Turkish, Yakut, Kazak,
Kirghiz and Old Anatolian Turkish, all have unrestricted I-harmony but differ with
respect to U-harmony. This follows jointly from the absence of a licensing constraint on
the element I, one requiring the element U to be head of a phonological expression and
the availability of role-switching in the language. A licensing constraint preventing the
element A to license an operator within a phonological expression also explains the
absence of A-harmony in Turkic languages.

The paper is organised as follows: §2 is a presentation of certain aspects of the
Revised Theory of Elements which are relevant to the analysis of vowel harmony in
Turkic languages. In §3 we provide a summary of the distributional properties of Turkish
vowels. This is followed in §4 by an introduction to the licensing constraints we propose
for Turkic languages and the representation of vocalic expressions in Turkish. §5 looks
at vowel harmony and how the spreading of elements is derived from the licensing
constraints. We then focus on U-harmony and discuss the notion of switching which
plays a crucial role in explaining the behaviour of the element U. In §6 we concentrate
on variations in the conditions on switching in Yakut, Kazak and Kirghiz. Finally, in §7
we turn to Old Anatolian Turkish to explore the correlation between the distribution of
vowels and the presence of harmony.

2 Theoretical background

The analysis of vowel harmony proposed in this paper is couched in the framework of
Government Phonology (Kaye, Lowenstamm & Vergnaud 1985, 1990) and is based on
the assumptions shared by Dependency Phonology (Anderson & Jones 1974, Anderson
& Ewen 1987, Durand 1990), Particle Phonology (Schane 1984) and the work of van der
Hulst (1989) that phonological expressions are composed of elements. Following Kaye
et al (1985), a simplex expression contains a single element and a complex expression
consists of two or more elements which combine as a result of a fusion operation, one
as a head and the other(s) as operator(s).

The inventory of elements as proposed in Kaye et al (1985), (1990) and Harris
(1990), consists of I, U, A, Nasal), ¥ (ATR), R (coronal), h (noise), ? (glottal), H (stiff
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vocal chords), L (slack vocal chords). Since unconstrained combinations of these ten
elements overgenerate beyond the vocalic expressions found in languages, Kaye et al
(1985) attribute a charm value to the elements and constrain the fusion operation by
means of charm.! Charmed elements of identical value are unable to combine and there
s an attraction between elements of different charm, this reducing the number of possible
phonological expressions. While constraining the fusion operation by means of the charm
value of the elements succeeds in reducing the number of phonological expressions and
gives desirable empirical results, it is not without problems. An example is the inability
of the positively charmed element N to combine with the positively charmed element A,
which incorrectly precludes nasalised low vowels found in many languages. Moreover,
although charm succeeds in constraining the combinations of the elements, the fusion
operation still overgenerates.

The Revised Theory of Elements avoids these problems (see Kaye 1993 and
Charette & Kaye in preparation). The main idea is to eliminate charm and to overcome
the overgeneration of phonological expressions by reducing the number of elements. In
other words, the fusion operation is no longer constrained; instead the number of
elements is reduced.

As a starting point, Kaye's proposal is that the role an element can occupy within
an expression should not be restricted to that of operator (as this is the case with the ATR
element ¥) and all elements should be present in vocalic and consonantal expressions
alike. This implies that I, which is never the head of an expression and which is only
present in vowels, and R, ? and h, which are only found in consonants, should be
eliminated from the set of elements (see Charette & Kaye in preparation for discussion
on the loss of ATR, N(asal)=L(ow tone) and R=A, Harris & Lindsey 1995 on the loss of
ATR, Jensen 1994 on the loss of ?, Backley 1993 on the loss of R and Ploch 1995 on
Nasal)=L(ow tone)). This leaves us with the five elements A, I, U, L, H which freely
combine, generating all and only those phonological expressions present in languages.

The task is then to find a way of capturing the segmental inventories of particular
languages which naturally consist of a subset of all the possible combinations of
clements. This is achieved by means of licensing constraints (i.e. licensing properties of
elements) to which we turn next.

2.1 Licensing constraints

In the Revised Theory of Elements the preclusion of certain combinations of elements
in particular languages is achieved by means of constraints which lay out the licensing
properties of elements. There are two types of licensing constraint. Those which refer to
the headhood of an element and those which refer to the ability of an element-head to
license an operator. Let us consider the two types of constraints in turn.

The unconstrained nature of the fusion operation naturally leads to elements
being free to occupy either the role of head or of operator within a complex expression.
For example, in a language where I and U can combine there are two possible headed

J
phonological expressions only containing I and U: one in which I i i
the ope'rator U and another where U is the head and 1icen::s:};}{;sot:eer:;ardlanfdhzcensés
expressions are found in certain Scandinavian languages and correspond to t}'1e t Seht.WO
front roun-ded vowels which, in the orthography, correspond to ‘v’ and *y’. But }:VO e
one e)fplam that languages like French and German, where the elements {and U coW clan
combine, only have one vowel 'i'? The difference between certain Scandiarl vian
¥anguages (e‘.g. Norwegian and Swedish) and languages such as French and Gennlz::vll’an
in the licensing properties of the elements in those languages. If, as claimed by Ch: X:S
(19'91‘4) for French and Ploch (1993) for German?, the element U is only lice:sed ia:ihe
position qf head within a phonological expression, it follows that the expression (U-l)e
where. I is the head and U the operator, is not found in those languages Those:
Scandm.awan languages which lack constraints on the position I and U occu thh
expression allow the free combination of these two elements. > e
o The second type of licensing constra'int concerns the ability of certain elements
icense an opex:ator. This type of constraint may be needed to generate a ten vowel
system as found in certain West African languages such as Vata spoken in the Ivory
Coast, the vocalic system of which consists of five ATR and five non-ATR vowels 31’}

M ‘ ATR -ATR
i@ u ) 1 () v (U)
e (A o (A-l) £ (A-]) 3 (A-U)
A (A) a (A)

Ip the Revised Theory of Elements ATRness is expressed in terms of headedness. ATR
(i.e. tegse) vowels are headed (represented here with an underlined element) am.i non-
ATR '(1.e‘. lax) vowels are headless.* The relevant issue here is how to allow the
::};)embmatlfm of: el?t_nents (i.e. generate the complex expressions that Vata has) while at
N same time llmxtufg.tl.:e combm‘atrons such that they do not lead to an overgeneration.

otice that the possibility of having all three elements as heads and as operators leads
toa syster.n where, say, A can combine with I as head (i.e. (A-1)) or as operator (i.e (A-
1)), yielding two ATR ‘¢’ vowels. The same applies to the combination of A and U
However, such a vowel system does not correspond to the facts in Vata which has onl :
two compl;x headed expressions containing A and not four. Preventing such ai
overgeneratloTx could be achieved by proposing a licensing constraint A does not license
g&r@_tg, ruling out the two expressions (A-I) and (A-U) but allowing those where A
oceurs in operator position (e.g. (A-]), (A-U)).*

Having discussed the types of possible licensing constraint, we now turn to the

vocalic system and harmony processes in Turkish wi ; . ..
ish with a view to investigating furth
nature and role of these constraints. gating further the
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3 Turkish

uses on Turkish and how licensing constraints can capture both a

This section foc
s of vowel harmony.

language-specific vocalic system and the proces

3.1 Turkish vowel system

Turkish has a vowel system with a contrast between eight vowels represented in the
orthography by i, §i, u, ¢, 6,0, 2,1, a8 shown below:

2 kil ‘clay’ kiil  ‘ash’ kul  ‘subject’
kel ‘pald’ kér  ‘blind’ kol  ‘arm’
kal ‘stay’ kil ‘hair’

These vowels phonetically correspond to: i, i, u, €, &, 2, 8, i.

Stems in Turkish are generally monosyllabic and they display the full range of the
vowels of the language. Suffixation is the only word-formation process. Words can
contain up to 12 suffixes and vowel harmony is realised in all of them with the exception
of a few bound morphemes which can historically be traced back to verbal stems (e.g.
-jyor (aspectual marker), -1ver (modality marker)). From a phonological point of view the
suffixation system of the language has a contrast between two sets of suffixes: one set
where the vowel alternates between ‘a’ and ‘e’, and another set with the vowels
alternating between ‘1, i, u, @’. The former is the manifestation of front harmony, the
latter the manifestation of both front and round harmony. The examples below illustrate

these alternations:

3) Stems Gloss Plural 2nd person possessive

kil ‘clay’ kil-ler kil-in

kiil ‘ash’ kiil-ler kiil-iin

kul ‘subject’ kul-lar kul-un

kel “bald patch’ kel-ler kel-in

kdy ‘village’ koy-ler kéy-in

kol ‘arm’ kol-lar kol-un

kas ‘muscle’ kas-lar kas-1n

kil ‘hair’ kil-lar kil-in

The first type of suffix, that which displays a/e alternation, illustrated in (3) by
the plural suffix Jar/ler, divides the vowel system into two groups: ‘a’ occurs after ‘a, 1,
o.u’ and ‘e’ occurs after ‘e, i, 6, i". The second type illustrated by the second person
possessive marker in/in‘un/in divides the vowel system into four groups: ‘u’ occurs after
‘u” and ‘0’, ‘i occurs after ‘i’ and ‘8, i* oceurs after ‘i’ and ‘¢’, and finally ‘1’ occurs
after ‘1° and ‘a’. We henceforth refer to these as type 1 and type 2 suffixes respectively.
This pattern applies not only to suffixes but also to native stems which have more than

one vowel:
4 . .
(4 Yowelinthestem  Vowel in the suffix or in N of stems (native words)
typel type2
aori a 1 2
eori e i
ooru a
Sori e 3

I = y

n ()ﬂlel W()ldS, t]le V()Cahc €xXpression 1n a non initial nucleus 18 Ollltly detenluned b
J

the lexlcal propertles Of the Sufiixal Vowel and tlle nature 01 the stem vowel ThlS 15

schematised below with furth ion i
o er examples of suffixation in (5a) and bisyllabic stems in

(5)a. Stem Gloss Relativiser (type 1) Imperative (type 2)
gir ‘enter’ i e
i : ) gir-en gir-in
lg(ul ‘laugh. giil-en giil-iin
ur establish’ kur-an kur-un
kgs :cut: kes-en kes-in
50 : ‘see, gor-en gor-iin
sor ‘ask . sor-an sor-un
e ‘remam’ kal-an kal-in
S reduce kis-an kis-1n
b. Bisyliabic words
o (pel) (ype 2)
kireg ‘lime’ kilit ‘lock’
iin s - ‘
o ol
kfmer ‘belt’ klelrl;)uisk ‘522?
képek ‘dog’ kopiik ‘foam’
sopa ‘stick’ oyun ‘game’
masa :tongs’ Salt ‘Tuesday’
sira desk’ 181 ‘heat’

{\s shown in the examples, not only is the front i i

in re_xfessive positions predictable, %ut only ‘a’, ?:’d,r‘(:}in‘cll’qux?’hat’:’lg flf\hea:: ‘f’:i;ﬁﬁugmg

Zosstg:::rz;(;lhe two vowels ‘o’ and “6’ are restricted to N'. That is, the combinatione:;‘

Kol and : t}t'pe 1 S:llfﬁx never yields words such as kéllor, kollor (it yields klg“llgr.
igelldgs and a stem and a type 2 suffix never yields words such as gorén and soron (it

y goriin and sg_qm). In short, vowel harmony in Turkish is not free. but is subject

a number of constraints which will be explored below. ‘ et
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4 The internal representation of vocalic expressions

1.1 The licensing constraints of Turkish

What does the vocalic system of Turkish look like? What are the factors conditioning the
quality of the vocalic expressions in recessive nuclei? We claim that the following
licensing constraints provide the answer 10 both questions:

6) i)  Operators must be licensed
ii) Aisnotalicenser
iii) U must be head

Below we motivate each licensing constraint by analysing the structure of simplex and
complex expressions.

4.1.1 The representation of simplex expressions

There is only one vowel in Turkish, the representation of which is not the result of some
licensing constraint. This is the vowel "1" as in kil *hair’. Without going into a detailed
analysis of the phonological behaviour of this vowel we suggest that it has all the
properties of a sound corresponding to the interpretation of an unlicensed empty nucleus.’
In addition to its alternation with zero (e.g. kan-n ‘stomach’, karn-1 *his stomach’ vs
kapan ‘trap’, kapan-1 ‘his trap” *kapn-1), we will shortly see that, by virtue of being
unconstrained with respect to harmony, it behaves like an identity element.

Turning now to the lexical vowels. the first point to take into consideration regarding
their representation is that Turkish does not havg a contrast between tense and lax
vowels: in Government Phonology terms, it does not have a contrast between headed and
headless expressions and we therefore propose that all vocalic expressions in Turkish are
headed. as will be motivated in our discussion on vowel harmony. The lack of headless
expressions, we claim, follows from a language-specific constraint which forces
operators to be licensed. That is, an element can only occupy the role of operator within
an expression if there is an element in head position to license it. Thus the first licensing
constraint for Turkish is: Operators must be licensed.®

This constraint excludes the possibility of headless expressions such as o). U (A)
which contain an operator that is not licensed by an element in head position, and thus
captures the representation of the vowels "1’ ‘w’ and ‘a’ as the simplex headed
expressions (), (U) and (A), respectively. The vowels ‘i’, ‘u’, ‘a’ and ‘Y, the
manifestation of an unlicensed empty nucleus, are represented in (7) below.

(7 akl b. kil
ONON ONON
[ A I
X X X X X X X X
Lo bl
ko1 k 01
c. kul d. kal
ONON ONON
L Ll Lrnd
X X X X X X X X
P -
k@ ! k A1

The constraint Qperators must be licensed naturall i
3 y captures nothing more than the
headedness of all expressions. We now tum to the representation of complex expressions

flor ananucr;dctstanding‘ of the'function of the remaining licensing constraints IJ must be

4.1.2 The representation of complex expressions

The constraint that expressions must be headed allows for a multitude of representati
such as (A-U) and (A-U) for ‘0’, (A-I-1), (A-I-U), (A-I-U) for “&’, etc. Inr:rI:ier to red?xi:l:
the num.ber of complex phonological expressions to four (i.e. ‘¢’, ‘0, ‘6° ‘i), two further
constraints are required. Let us assume that one of these constraints involves the
necessary headhood of some element, guaranteeing its role as a head when it is in a
complex expression. There are three candidates for such a constraint:

(6] I must be head
A must be head
U must be head

Any one of these constraints yields five possible representations for the remaining four
:/o’wels. For example, suppose that I must be head is a constraint in Turkish. The vowel

e’ would then be represented as (A-]), ‘i’ as (U-]) and ‘6 as (A-U-]). But this constraint
yvo.uld have nqtl‘ung to say about the representation of ‘o’, which, lacking the element I
in its composition, could either be (A-U) or (A-U). In order to represent ‘0’, a further
constraint .would be required: either U does not license operators (yielding (U-A)), or A
does not license operators (yielding (A-U)). Notice that assigning an element a c;nain
role, such as head, excludes the possibility of another element occupying the same role,
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as this would make it impossible to represent complex expressions. To give an ex;m¥Le,
it would be impossible to represent the vowel ‘i’ if both I and U had to be heads. The

same argumentation applies to the other options in (8). A constraint such as A must be

e )
1 int such as U must be head leaves ‘e
head leaves ‘i’ undetermined, and a constraint s

undetermined. Therefore, in addition to the constraint barring headless c::x.pressxons '\;‘/e
have proposed earlier, Turkish requires two other constraints, one requiring a specific
element to be head, and a further constraint which imposes a condition on the licensing

properties of one of the remaining elements. We thus have six options altogether, any one

of which could capture the representation of ‘0’, ¢’ “i1’, ‘6°. These options are illustrated

in the chart below.

i ii) A mustbe head &
& ;\d‘::: :1:: ll;::r?sfoperators ( U does not license operators
0 (U-A) o U-4)
e I-A) e I-4)
6 (U-1-A) 6 (U-I-A)
i 1) a (120)]

(iv)  Imust be head &

d&
(iti) I mustbe hea U does not license operators

A does not license operators

e (A-D ¢ AD
i (U-h o (U-D
8 (A-U-D) 6 (A-U-D)
o (A-0) °o -0
v) U must be head & (vi) Umustbe h'ead &
I does not license operators A does not license operators
o (A-L) 0 Aa-l
o (A-I-U) 6 (A-I-U)
i (o)} i a-u
e (A-h e (A-D

The presentation on Turkish given so far i§ not sufficient to force a f:hmce among1
these options as they are all theoretically possible. Bésed on evidence gwer}x1 bylvowet
harmony, which we explore in detail in the next section, we propose that the elfemen
which has to occupy the role of head is U and the element which does not werlnse
operators is A. These two constraints taken together reduce _thc? number of comp ez
expressions to the desired four in (9vi) providing the vocalic inventory represente

below.®

100 T w (-U) v (U) ‘1”()
o 1e Eg-l) 5° (A-I-U) ‘0’ (A-U) ‘a’ (A)

9

These constraints will also derive the desired results when harmony takes place. The
constraint on the headhood of U will be seen to account for the absence of *o° and '’ in
recessive positions. As for the constraint on A, we go a step further and derive it from
a more general constraint regarding this element, that is, A is not a licenser. Such a
statement not only helps reduce the number of vocalic expressions in the language, but
also explains the absence of A-harmony. Thus, both constraints are directly tied in with
the nature and behaviour of harmony which we now explore in more detail.

5 Harmony

The literature on vowel harmony is vast and the facts about this aspect of Turkish
phonology are uncontentious. For example, it is well known that any vowel can occur in
N! (i.e. the first nucleus of the domain) while those occurring in the recessive nuclei N3,
N? etc. are quite restricted. It is also known that Turkish has both front harmony and
round harmony and that the former has a wider area of application than the latter. The
main questions in relation to these points are “Why is there a discrepancy between front
harmony and round harmony?” and “Why is there a discrepancy between the vowels that
occur initially and those that occur word internally (i.e. that o and & never appear in
recessive nuclei)? One part of the answer can be found in the lexical properties of the two
types of suffixes, or to put it more generally, the nature of recessive nuclei. We claim that
these are either lexically empty or contain the element A. The surface manifestation of
word-internal vocalic expressions is a joint result of the lexical content of recessive
nuclei and the presence, absence and scope of a harmony process.

In what follows we will refer to the licensing constraints of Turkish to explain the
nature and scope of its harmonic processes. Using the same tools for explaining the
internal representation of lexical phonological expressions and the properties of harmony
is a natural move within the framework of Government Phonology in view of the fact
that conditions in this system are characterisable as constraints on elements, in this case
the elements A, [ and U. Vowel harmony involves the spreading of an element from a
governing nucleus into a nucleus it governs; thus, we propose that spreading is an
instantiation of element-licensing. That is, an element X occurring within a governing
nucleus licenses the presence of this element (i.e. itself) in the expression of the nuclei
it governs. Front harmony can then be defined as I-spreading and round harmony as U-
spreading. Let us demonstrate these points starting with evidence for the presence of a
lexically empty nucleus and the unconstrained nature of I and U spreading into this
position.
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(1 Stem Gloss Imperative (type 2
a. kal ‘remain’ kalin
Kkis ‘reduce’ kls.m
b. gir ‘enter’ girlln
kes ‘eut’ kesin
c. kur ‘establish’ kurun
sor ‘ask’ sorun
d. gil “laugh’ gulun
gor ‘see’ goriin

The examples are divided into four groups. The lexical .representation qf a typte 2-
suffix contains an empty nucleus which is phonetically rr}amfes.ted bec‘atlsc}:1 it is nothpt
licensed.'® In the forms given in (11a) the suffixal vowel is realised as ‘1’ sl on:;mg (z;
no element spreads from the stem vowel. The ﬁ'rst f01.1r'1 .also shows tl.lllzflzh iE)ese ?he
spread since the imperative form of the verb kal 'remain’ is not kalan. erefor
suffixal vowel is realised as °1’, exemplified below.

kal-mn b. kis-in
(lz)gNONON ONONOIN
| I T
Ixlxlx‘xxx xxxx?(x

|1 | I 1
k@l n k s n

The forms in (11b) and (11c) show that unlike the element A, both the elements I and U
spread into an empty nucleus.

3 ir-i b. kes-in
) ggllflanNON ONONON
l [T T T I
Ix Ix Ix Ix |x X X X X T T X
Pl o
Ig I(l) r On k(A-ll)s (ID n
l I |
. kur- d. sor-un
‘(:) llgu(r; N O N O N O |N ‘O lN
| | l
!x lx Ix |x |x X X X X X X X
I I I . P
k@r@ n s(A-) r U)n

11

Finally, the suffixal vowel in (11d) shows that when both the elements I and U are
present in the representation of the stem vowel, both elements spread, as shown below.

As we will subsequently motivate, we assume that U is the head of the harmonised
nucleus.

(14)  a. giil-iin b. gor-iin

’ ONONON ON ONON
N I O O R b [ I
X X X X X X X X X X X X
I b [
gEHI I-Wn gALL) r-U)n

[ [

The examples above show that both I and U are free to license themselves into empty
positions which are not p-licensed. This behaviour is expected since none of the
constraints proposed above are violated. U spreads as a head in all cases in conformity
with U must be head. As for I, there are no conditions on its licensing properties. It can
spread from and into a head position (girin, kesin), from operator to operator position
(giiliin, goriin) and as we will shortly see, from a head position into an operator position
(filde). The final empty nucleus will never be phonetically expressed since word-final
empty nuclei are p-licensed in Turkish."” The initial empty nucleus of a suffix such as -n,
however, will receive an interpretation because it lacks a proper governor. It should be
clear by now that recessive positions are either lexically empty or contain the element A
alone, and the only occurrence of the elements of U and I in these positions is a result of
harmony.?

We now turn to cases where the harmonic processes are restricted as a result of the
licensing constraints. We start with the constraint on the element A.

5.1 Constraints on harmony

5.1.1 A is not a licenser

The constraint A is not a licenser captures the absence of A-harmony in Turkish. The
element A does not spread, as seen above in (12a), because it does not have the property
to license itself, in line with the definition we have provided for harmony as an element
licensing itself in a nucleus it governs. Another area of application of this constraint is
the inability of A to license operators within a phonological expression. In accordance
with this claim, the lexical representation of ‘e’ in Turkish is (A-]) as discussed earlier.

But what about the representation of ‘¢’ in a harmonised nucleus? Consider the

examples below which demonstrate I-spreading into the locative suffix -da, a type'l
suffix:



(15) Stem Gloss Locative
fil ‘elephant’ fil-de
et ‘meat’ et-te
siit ‘milk’ siit-te
g6z ‘eye’ gdz-de

In these examples, the element [ present in N! spreads into the suffixal expression which
contains A, yielding -de:

(16) et-te ‘in the meat’
aa O NONON = b. ONONON
[ [
X X X X X X X X X X
. | [ [
(A-D t t (A) (AD t t

Notice that the representation of a lexical ‘e’ (i.e. in N') is different from the
representation of ‘e’ which is the result of an I-harmonised *a* ((I-A) and (I-A),
respectively). This raises questions regarding the motivation for two distinct
representations and the status of the licenser of the element I in the harmonised
expression. If the representation of the ‘e’ in the suffix were the same as in the stem
vowel, this would force A in the suffix to change ifs role from head to operator. As will
be discussed below in §5.1.2.1, evidence from U-harmony rules this out. In Turkish an
clement cannot change its role within an expression. Hence the phonology of the
language forces two representations for ‘e’. The possibility of having two separate
representations for the same sound is supported by cross linguistic evidence, as found in
French (see Charette & Goksel 1994), as well as by independent facts internal to
Turkish."

As for the licenser of I in the suffix, the question is how its status as an operator within
the harmonised nucleus (I-A) be reconciled with the licensing constraint A is not a
licenser. The answer to this is given in the very definition of spreading. When | spreads
from the stem vowel into the suffixal expression, it licenses itself in the expression to
which it spreads. This means that an element which spreads into a filled expression is not
licensed by the element already present in the expression, but by itself. Whether it lands
in head or operator position does not depend on the licensing properties of the element
it adjoins to. The licenser of I in this case is not A, but the I in the preceding expression.

It therefore follows from the constraint A is not a licenser that Turkish does not have
A-harmony (A cannot license itseif) and that the element A is never head of a complex
lexical expression (A cannot license operators). A can be head when it occurs alone (‘a’
=(A)) and in complex derived expressions, but is the operator in the lexical expressions
corresponding to ‘e’, (A-I), ‘0’,(A-U), and ‘&’, (A-I-L). Note that the fact that A is

operator v.vithirll the expressions corresponding to the vowels "o and "6" also follows
from the licensing constraint IJ must be head which we now turn to

5.1.2 U must be head

When U spreads into a type 2 suffix, be it with I or alone, i i

] . , 1t occupies the head positio
as dcqxom@ted in (13c?, (13d), (14a) and (14b). These examples also demonsn?ate tilar:
U o!)hgatonly sl:?‘reads into an unlicensed empty position thus causing the suffix to be
realised as -um/-im and not -imy/-im. Further examples are given below.

(17)  Stem Gloss Possessive Predicate emphatic
kus  ‘bird’ kus-um kus-tur
*kug-im *kug-tir
yik  ‘load’ yiik-iim yiik-tiir
*yiik-im *yiik-tir
ok ‘arrow’ ok-um ok-tur
*ok-1m *ok-tir
goz  ‘eye’ goz-lim goz-diir
*gbz-im *goz-dir

Now consider the cases where a stem containing U is followed by a type 1 suffix:

(18) Stem Gloss Dative Plural
kus  ‘bird’ kus-ta kug-lar
*kug-to *kug-lor

yik  ‘load’ yiik-te yik-ler
*ytik-to/ta *yiik-161/lar

ok ‘arrow’ ok-ta ok-lar
*ok-to *ok-lor

goz  ‘eye’ gbz-de gbz-ler
*g6z-d6/da *goz-161/lar

It is cle.ar that U does not spread into an expression containing A, unlike Khalkha
qugolxm (see Charette 1989) and Yakut, Kazak and Kirghiz to be discussed shortly.
This is true whether U occurs alone (cf. ‘u’ (U)) or with an operator (cf. ‘0’ (A-U). *6°
(I-A-g), ‘1:1’ (I-1J)). What needs to be understood at this point is what prevents U from
spreading into (A) but not into an empty expression, as this cannot be predicted from an

of the licensing constraints given above. ¢

5.1.2.1 The restrictions on U-harmony: Why switching is forbidden in Turkish

- Harmonising the expression (A) by spreading U, as would be the case with the dative
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uffix -da or the plural suffix -lar wouid yield ungrammatical forms such as *ok-lor and
S -da lar
*l'i‘he-i: r;lvould be two options for U to spread into the expressionI (A})l. li.ithter 1rt1.t(())ntilre1
i i ition (i.e. (U-A)). In the first optt
iti . (U-A)) or into the head position (i.e .(_ ). Ir .
Opirat(c)lririlo igéogo(\l«'eenfing r)lzlcleus (i.e. in N') would be licensing itself in the ro.lte c;fﬂ
g;;;;?or in the position it governs. In the second option an U-head would license itse
role of head within that governed expression. ) '
to]‘(l)lcecgfs}; ct;etion is straightforwardly ruled out by the constraint U must t?e 'heago:ﬁliﬁt
i i i i ontaining
isi uired to derive the lexical complex expressions cont )
lslé?:eenpt?ﬁ?:}iyéecll{ecaﬂ that it follows from the constraint A is no;1 a l(llcer}fﬁf t};at tl::
: ‘ i the role of head within lexi
s not spread and that it does not occupy \ :
elemeln; g:eressions. To capture the fact that Turkish has only tyvo cor.nplex expre§§10ni
(c;gggirexing txl)le elements A and U, the constraint U must be head 115-1 rc?qgred. A sllgmccia;ly
isi i icti ding to which: i. U can only o
of this is that the lexical restrictions accordin an ¢
?l;letig;geof head within an expression and ii. A ca{mo.t license operatorsI 5Wlthm a complex
expression, carry over to their licensing properties in the phonology. o and move A
Let us now consider the second strategy where U W(.)\.lld spread as a hea fanrthm e A
into the operator position (from its original head p(?smon). We v‘vﬂl henceforth refe:
the shifting of a role within a phonological expression as sth'c.hmg. U -
The expression (U-A) whereby A moves into the operator posmop 1eav1.ng ot:::up'ythge
i f the licensing constraints given above:
the role of head does not violate any o | raints given above: the
ion i i U as its head and A is an operator. What thi gy would
expression is headed, it has . ey o
ire i i hich would switch the element om
e eioe e the ition. Although nothing in the theory rules out
lexically occupies into the operator position. loug ules out
i i i this does not seem to be an option
itching as a possible phonological process, .
'Sf‘:;;;(clslll %f it well')e the dative and plural suffixes -da and -lar Tv;llti)uldl be realllsgd a‘sN ;,d;Q::ng
pecti "which i i dance with facts. This also explains
-lor respectively, which is not in .’flCCOI‘ ce Wi e T, Tockish
to have two representations for ‘e’, ('ilscusse in §5.1.1. s T
ﬁi:ffs m not shed light on the nature of switching and conditions that preclude it. For
this we need to look at U-harmony in other Turkic languages.

6 Other Turkic languages

The Turkic languages that we discuss below, Yakut, Kazak and Kirghiz are simisz;:' to
Turkish in that they have the same vocalic system and the tlwo ktypeii gft 'ham;ony.d " :;Z
icti i We first look at additional con
strictions on I-harmony in any of them.
:;Jﬁ:tir;g U-harmony in these languages, and finally turn to the absence of U-harmony
in Old Anatolian Turkish.

—
wn

6.1 U-harmony in Yakut

Yakut, also known as Sakha, is a Turkic language spoken in north-eastern Siberia. While
in Turkish U-spreading is restricted to empty expressions, this element spreads more
freely in Yakut. It not only spreads into an empty expression, but into (A) as well. For
the latter to happen the expression that U spreads from must also contain the element A.

In other words U spreads into (A) from the vowels ‘0’ and ‘5’ but not from the vowels
.u’ and ‘ﬁ,.lé 17

(19)  Stem Gloss Accusative  Plura] Dative

a. bul¢ut ‘hunter’ buléut-nu buléut-tar bul¢ut-ka
kug ‘bird’ kug-nu kus-tar kug-ka

b. tinniik  ‘window’ tinntk-ndi  tiondk-ter  tiinnik-ke
it ‘hole’ {it-nii iit-ter iit-ke

c. ot ‘grass’ ot-nu ot-tor ot-ko
oyo ‘child’ oyo-nu oyo-lor oyo-yo

d. boro ‘wolf’ bors-nii bors-16r boré-yo
t6bs ‘head’ t6b6-nii t6bo-16r t6b6-y6

We have found no evidence for the presence of a set of different licensing constraints
in Yakut. We, therefore, propose that when U spreads into (A) the former occupies the
role of head (i.e. (A-U)). The element U occurring in the head position of the stem
licenses itself to occupy the role of head within the expression of the nucleus it governs.

The possibility of A moving into the operator position in Yakut and not in Turkish
could be taken as resulting from a difference between the licensing properties of U in
these languages. So, for example, one could claim that in Yakut U licenses switching
while in Turkish it does not. This presupposes that the process of licensing A to switch
roles takes place from within the expression. However, if U were the switching-licenser
of A in Yakut, there would be no reason why it does not spread into (A) from an
expression which does not contain the element A. As the examples show. the vowels ‘u°
and ‘i’ do not trigger U-harmony into (A) (viz. fit-ter but *{it-tér). U harmonising (A) in
Yakut, then, is a case of spreading from and into expressions containing A.

This condition can be expressed in terms of the notion of A-bridge. The two elements

A would merge into one as the result of an OCP effect and in their fusion they would
form a bridge for U to spread:
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(20) ot-tor ‘grasses’

a2 ONONONON o b.OiN|O|NlO]N|O]N
R |
(A-il)lt 1@ r AUt 1(?-g)r

As illustrated above, switching involves alignment. A Cail:l swi.tch iff it al;glx;llsnlgtsjelllitv;/:liz
i i it fore seems that the licensing of switc! .
A in the domain-head position. It there licer itching, just ke
icensi ing, is i 4 from an element which is external to p
the licensing of spreading, is invoke chis & o
i i tor in N' licenses an A (i.e. itse
q itching takes place. In this case. an A operal . a
;thf::us “; the sfme rol}: in the adjacent position. In conclusmp, the difference bet\;:;eri
Yakut zfnd Turkish with respect to U-harmony can bti stlated mlsterms of an OCP effec
ive i i tter.

ing active in the former language but not in the la ) . '
or\lNAe Ezlvnegsztilown that U-spreading is more restricted than thfe sprea(%mg of I in Tur;((lic
languages. In Turkish U can only spread into an empty expression and in Yakut it spreads

! i i -bridge. However, as

i ression (A) in the presence of an A-bridg . o .
;Ivl;ovfr?l‘l3 se;pbelow a(ttributing switching to an OCP effect misses a generalisation which
can be captured by looking at similar data in Kazak.

6.2 U-harmeony in Kazak

In the dialect of Kazak spoken in the province of Xin Jiang in China, U spreads into a
following unlicensed empty expression:

(21) Stem _ Gloss Possessive
murun ‘nose’ murun-um
siit ‘milk’ stit-im
qol ‘hand’ qol-um
&op ‘grass’ Eop-im

The spreading of U into (A), however, is again more restricted than I-spreading. It can
take place optionally if I-harmony also takes place.

(22) Stem Gloss Plural
murun ‘nose’ murun-lar/*lor
siit ‘milk’ siit-ter/tor
qol ‘hand’ qol-tar/*lor

&op ‘grass’ ¢op-ter/tor
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As illustrated in the examples above, the element U can optionally spread into (A) from
the vowels ‘i’ and ‘6> but not from ‘u’ and ‘0’, a result quite different from the facts in
Yakut where the spreading appears to be dependent on the presence of an A-bridge.
However, in Kazak, because U can spread into (A) from the expression (I-U). the
switching-licenser of A cannot be an element A occurring in the governing expression.
At first glance, U-harmony seems to be parasitic on I-harmony. Notice, however, that the
spreading of U is not always dependent on the spreading of I, since, as seen in (21), U
spreads into an empty expression from all expressions containing U. This clearly shows
that U-harmony is not parasitic. Rather, the switching of A within a govemed expression
has to be licensed by an I-operator occurring both in the governing and in the governed
expressions. This indicates that the process of switching is contingent on the presence of
an operator in N' and not on an OCP effect which the data in Yakut might have
suggested. In Yakut the switching-licenser is the element A and in Kazak it is I. In other
words, the licenser for switching is the presence of a particular operator in the governing
nucleus.

6.3 U-harmony in Kirghiz

The facts of U-harmony in Kirghiz are particularly interesting as the outcome seems to
be a combination of the conditions found in Yakut and Kazak. U spreads freely into an
unlicensed empty position and spreads into (A) from all the complex expressions
containing U. As in Yakut it spreads in the presence of an element A in operator position
(spreading from 6° and ‘0’ ) and as in Kazak when there is I'in the operator position
(spreading from ‘i’ and “6’). And as in all languages discussed, it never spreads from ‘v’
into (A), illustrated below (data taken from Halle and Clements 1983)."

(23) Stem  Gloss Definite past -~ Past partici

kil ‘laugh’ kiil-dii kiil-gon
kor ‘see’ kor-dii kor-gon
tut ‘hold’ tut-tu tut-kan
bol ‘be’ bol-du bol-gon

To summarise, we have seen that switching requires licensing from an external position:
in Yakut, it is licensed by the presence of an operator A, in Kazak by an operator I and
in Kirghiz by either of these elements. There is no possibility for an operator U to act as
a switching-licenser in these languages, as it must be head.

We conclude our discussion on the asymmetric behaviour between I-harmony and U-
harmony with a brief discussion of Old Anatolian Turkish.
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7.0 From Old Anatolian Turkish to Modern Turkish

The analysis of harmony processes in the four Turkic languages we looked at reveal an
asymmetry between the elements I and U, with the spreading of U being more
constrained than the spreading of 1. This difference is probably not surprising in view of
the fact that there is a licensing constraint on the role of U but none on the role of I. In
this section we look at Old Anatolian Turkish (OAT) which unlike Modern Turkish, has
only one type of harmony: I-harmony. U-harmony is completely absent.”

The absence of U-harmony in OAT correlates with the presence of fewer constraints on
the vowels occurring in recessive nuclei. The two expressions (A), () and an empty
nucleus are allowed in non-initial positions as opposed to Modern Turkish, which has a
richer harmonic system and a more restricted set of vocalic segments in recessive
positions ((A) and an empty nucleus).

In OAT, as in Modern Turkish, any of the eight vowels occur in N'. In recessive
positions however, “u’ and ‘it’ can follow an initial vowel lacking an element U in its

internal representation:

24) OAT Gloss Modern Turkish
a. i geliip ‘upon coming' gelip
ii. kendiileri ‘themselves' kendileri
iil. adlu 'named’ adl
iv. yatur "lies down' yatar / yattyor
v. karsu ‘against’ kars1
Vi yaralu ‘wounded' yaralt
vii.  gaziniin ‘of the Ghazi' gazinin
viii,  idiip ‘upon doing’ edip
b. i. bolugi 'his batallion’ boligii
il. buyurd: 'he ordered' buyurdu
iii. giiniydi it was the day of ... giiniiydil
iv. oldilar ‘they became’ olduiar
V. s6zi 'the word of (acc)' sozii®!

The examples given in (24a) show that in OAT ‘u’ is found in the recessive nuclei of
the words which do not have the element U in the representation of the stem vowel. This
clearly shows that a word-internal “u’ is not derived, but lexical, contrasting sharply with
Modem Turkish where words with word-internal ‘v’ always have the element U in the
first nucleus.” Words in (24b) have an initial vowel containing the element U in their
internal representation and we observe that, unlike in Modern Turkish, U does not spread
into a following empty expression (e.g. OAT sizi, *sozii, M.T. s6zii, *s6zi). That is,
OAT does not have a process of U-harmony.

It seems then that harmony processes correlate with the constraints imposed on lexical
vowels in recessive nuclei, as the contrast between OAT and Modern Turkish indicates.
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Ho».vc':ver, the correlation between the absence of lexical I and lexical U in recessive
pOSlthI‘lS and the presence of I harmony and U harmony can, probably, not be
ﬁ:neral;@. There are languages like phichewa (Harris 1994), Finnish (Gibb 12)92) and

ongolian (Charette 1989)/Hungarian (Pogany in preparation, Ritter 1995), which
appear to have A., I and U harmony respectively, and in which the vowels ‘a’ ‘
are said to be lexically found in recessive nuclei. Our
an element X spreads, this element X will never lexi
word-internally.

' , i and ‘w
proposal is that in a language where
cally occur in a position of gperator

8.0 Conclusion

The a{xal'yms of Turkic languages shows that licensing constraints not only determine th
vocalic inventory but also explain how vowel harmony operates. We propose tha‘:
harmony, or spreading, is an instantiation of element-licensing. When spreadli)r(: takes
place3 an element can only license itself in a position it can lexically occu . Thi
fexpla{ns why U, which unlike I must be the head in these languages, can neve‘;)l]{cens:
;Ese}(f: 1}111 an operator posi.tion‘. A case in point is the inability of U to harmenise *a’ in
Ktil: glllsiz‘and requiring switching within the harmonised expression in Yakut, Kazak and
Itis interesting to note that switching, where allowed, is contingent on the presence of
an operator in t?le governing nucleus and that U does not spread into (A) from the
s‘lmplex‘expressxon (g). This suggests that switching requires licensing and that the
licenser Is an operator in the governing nucleus. The question that arises at this point is
whether it is at all possible for switching to take place in the absence of an opef:tor in
the governing nuc!eus. At this point, we have no reason to assume that this is
theoretically impossible. There might be a language where U is the head of an expression

and harmonises (A) from a simplex ex i itchi
; . pression (U). Whether t -li i
universally required is a matter for further research.) # swiching:licenser is
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1. A, N and ! are positively charmed, H and L are negatively charmed and I, U, R,

h and ? are charmless.

2. Ploch now proposes that the correct licensing constraint for German is "nothing

can license U".

3. Walker (1995) proposes a ditferent analysis. She claims that the element A cannot
be head in Vata and that the so-called ATR low vowel is the phonetic manifestation
of an empty expression. It is beyond the purpose and scope of this paper to look at
Vata in depth. We only use it to exemplify a type of licensing constraint which we
will return to in our analysis of Turkish.

4. See also Cobb (1995), Charette & Kaye (in preparation), van der Hulst (1989),
(1992), Kaye (1993) and Walker (1995) for a discussion of these issues.

5. Notice that a proposal such as I and U must be head would be incorrect since these
two elements are not heads in the headless expressions corresponding to the vowels

rand u.

6. At this point we would like to draw attention to references in the literature which
reject the claim that ‘0’ and 6’ are restricted to initial nuclei (cf. Clements & Sezer
(1982) among others). There are four types of apparent counterexamples: i. loan
words, ii. words containing the so-called soft-g, iii. reduplication and iv. suffixes
such as -iyor (aspectual marker). None of these are genuine counterexamples. The
fact that loan words can contain ‘o’ and ‘6’ in non-initial nuclei (e.g. doktor 'doctor’,
tiimér "tumour’) is most probably the result of mechanisms unrelated to harmony. For
example, it might be the case that loan words are not generated by the rules of the
language at all, or they might be treated as compounds, both processes external to the
domain of vowel harmony. The case of the soft-g (e.g. yogurt [yoort] ‘yogurt’)
involves vowel lengthening/coalescence (see Vural in preparation). Reduplication
cannot be considered a counterexample since it involves the addition of a prefix
whose vowel is a copy of the first vowel of the stem (e.g. mos-mor ‘completely
purple’, dop-dolu ‘full to the brim’, kos-kocaman ‘huge’). We refer the reader to
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nggott (1990) and Kaye (1991) for an analysis of reduplication. As for suffixes such
as -iyor, these are complex suffixes composed of an empty nucleus, ( ). and a stem
.(1.e: ( ?-y_Q[). The fact that -yor never undergoes harmony (i.e *ydr) is itself an
fndlcatmn that it forms a separate domain. This is supported by the claim that -yor
isa den'qu fqrm of the Old Turkish auxiliary verb yorumak ‘to walk, to continﬁse)—’
a verb vyhlch is fully inflected, as in gide yorur ‘He/she is in the process of going’
(see Ediskun 1985). In short none of these constitute counterexamples to vowel
harmony and to our claim that 'o’ and '8’ are restricted to N'.

7. See, among others, Charette (1991), Kaye (1990a) for an analysi i
in Government Phonology. ) eaelysis of empy nuclei

8. This might be implementabie as a parameter, but we leave this point aside here.

9. In‘previous work (Charette & Goksel 1994) we argued that the representation of
a lexical ‘e’ was I headed and the constraint deriving this vowel was Ldoes not
w. We now believe that there is a flaw in this argument in that if I
does not license operators, there is no explanation as to how it can license itself to
gpread (s'ee §5). An additional advantage of replacing this constraint with Aisnota
licenser is that this latter can account for the absence of A harmony in Turkish.

10. See note 6.

11. :I'he word kalap ‘remaining’, the relativised form of kal ‘remain’, is grammatical
but' is composed of a stem and a type 1 suffix which, as we will shortly see, has a
lexical A in its representation. ’

12. See Vural (in preparation) for an analysis of Turkish words ending in '’

13. We would like to consider two types of apparent counterexample to the claim
that ‘i’ anci ‘u’ do not lexically occur in recessive nuclei. One of these is suffixes such
as -m to keep on’ and -cegiz [dzi:z] ‘future 1% person plural’, this latter
pronunciation belonging to the native Istanbul dialect. Of these -adur is complex,
with -dur signalling the beginning of a separate domain. This is supported by the fact
that -dm does not undergo harmony (although ‘a’ does) and is derived from the Old
Turkish au)'uhary verb durmak ‘to remain’, a fully inflected verb (see Ediskun 1985).
As .for -ggg;z, we claim that this too-marks the beginning of a phonological domain
which is not visible to harmony processes, hence [yapidzi:z], *[yapidzi:z) *we will
make’, [durudzi:z}, *[durudzu:z] ‘we will stay’. .
. The second type of counterexample is exemplified by words such as tavuk
chicken’, kavun ‘melon’, sebiik ‘pond’ which might suggest that non-initial U-
vowe'ls‘ may be lexical. Interestingly, this type of word often has a consonant
containing U before the vowel. Taking kabuk ‘crust’ as an example, we propose that
its second nucleus is lexically empty (i.e. k(A)b( )k()) and that U spreads into the
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empty nucleus from the consonant preceding it. See Clements & Sezer (1982), Yavas
(1980) and Vural (in preparation) for a discussion on counterexamples to our claim
that only (A) and empty nuclei are lexically found in recessive positions.

14. Turkish does, in fact, have two different sounding ‘€’s and 'a's as in gller ‘hands’,
elden 'from the hand' vs. glde ‘on the hand', and odalar 'rooms', odadan 'from the
room' vs. odada "in the room’ (the bolded vowels sound lower when they are followed
by an empty nucleus than when they occur word-finally). At first glance, this might
be taken as evidence supporting our proposal that ‘e’ must have two representations.
However, for reasons which are not yet fully understood, there might be a
phonological process according to which expressions having the element A as head
become empty-headed when they precede an empty nucleus (see Charette & Goksel
in preparation). The reader is referred to Charette (1994) and Lowenstamm & Prunet
(1988) for a discussion on head-alignment.

15. Note that if, contrary to what we propose (cf. §3), Turkish had a series of
headless expressions instead of a series of headed ones, U would be spreading from
and into an operator position. If this were the case it would be impossible to explain
why U-spreading is restricted to empty expressions.

16. According to Kenstowicz (1994), this is not in line with Krueger (1962) who
claims that in Yakut, U-harmony of ‘a’ is triggered by the vowel 'o' but not by the
vowel '6". Our data, collected from four native speakers, contradict Krueger’s data.

17. This is also the case in Khalkha Mongolian: mu:r-a: ‘one’s own cat’, niid-e:
‘one’s own eye’, nom-o: ‘one’s own book’, §nddg-5: ‘one’s own egg’.

18. This analysis leads us to propose two different representations for ‘e’ in Yakut,
as we did in Turkish. I spreading into (A) from the vowel ‘e’ (i.e. (A-])) triggers
switching, unlike I spreading into (A) from the vowels ‘i’ and ‘U’. This gives two
distinct representations for the harmonised (A) in Yakut, (A-]) and (A-I), the former
being the same as the lexical ‘e’. The difference between Turkish and Yakut is that
one has a disjunction between the representation of a lexical and a derived ‘e’, while
the other between two derived ‘e’s.

19. The data are supported by our Kirghiz informants.

20. There is a considerable amount of literature on the transition period from OAT
to Modern Turkish, that is, the period when U-harmony established itself. It is
generally believed that the change took place at the end of the 17th century. For a
discussion of this issue see Johanson (1978-79).

91. The data are taken from two sources, a manuscript written by Dervis Asiki who
is cited in the catalogue of the Bodleian Library as a contemporary of Osman I, who
reigned between 1299-1326. The other source is Envarii'l-Agikin written by
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Yazicioglu circa 1451 and copied in 1560. This source is cited in |

. X ree is cited in 1z (1964).
exa}ﬁt l.oc‘:atlon of the fexafnples are as follows: (a) i. iz (1964) p.92. 8. u( ibid)p]‘;};ie
2, iii. ibid. p.?%, 24 iv. ibid. p.93, .10, v. ibid. p.93, 2, vi. ibid. p.92. 9, vii. l.)e'rvi \
A§1k3 £.1v7, viii. ibid. f.1v18 (b) i. Iz (1964) p.92, 9, ii., iii. ibid. p.92, 6. iv. Del _$
Asiki £1v15, v. ibid. £.1v18. Com s

22. The OAT texts we consulted are written in Arabi i ich di
O: eXts abic script which distinguish
between i and u/q but not between 'i' and 1’ or ‘i’ and 'u'. However, I-hanﬁlc:l:y f:
knqwn to exist in this period. ms is based on orthographic evidence found in texts
;Iatxr{g }ll)etw)een hfS}(,) :J:id 1200 written in other alphabets (such as Uighur, Brahmi and
anichean) which did distinguish between ‘v’ and “ii’, ‘0’ ‘o e’
e ogey, and “0’, ‘0’ and ‘6, ‘a’ and ‘e’ (see
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