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Abstract

The paper proposes that the phonological make-up of segments is influenced by the ac-
tivity of the constraint “HyDraA, which penalizes the presence of more than one headed
element per one phonological expression. “HyDRA influences the shape of the invento-
ries and the phonological behaviour of nasal vowels in languages such as French and
Brazilian Portuguese. At the same time, the behaviour of nasal vowels in Yoruba shows
that "HYDRA is a violable constraint. In Polish, the high ranking of *HyYDRA proves nec-
essary to account for the absence of Surface Velar Palatalization before the front nasal
vowel /&/. It also allows us to formulate a unified account of the 1% Velar and Anterior
Palatalization, which have very different structural descriptions but take place before the
same set of derivational affixes.
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Streszczenie

Artykut postuluje, iz ksztalt reprezentacji segmentow mowy w jezykach Swiata jest re-
gulowany przez aktywnos$¢ zasady *HyDRA, ktéra wskazuje jako nacechowane takie
reprezentacje segmentalne, w ktérych wiecej niz jeden element pelni funkcje elementu
nadrzednego. W artykule wykazujemy, iz w jezykach takich jak francuski czy portugal-
ski zasada *HYDRA ma decydujacy wplyw zaréwno na ksztalt inwentarza samoglosek
nosowych, jak i na wyniki pewnych proceséw fonologicznych. Réwnoczesnie zacho-
wanie samoglosek nosowych w jezyku joruba wskazuje na nieabsolutna nature zasady

' T would like to thank two anonymous reviewers of SPL for their constructive criticism,
which helped me clarify many ideas found in this article. I also owe special thanks to Euge-
niusz Cyran, who supplied the previous versions of this contribution with thought-provoking
comments. All mistakes and misinterpretations are my own.
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*HYDRA. W jezyku polskim aktywnos¢ tej zasady jest niezbedna do zrozumienia zjawiska
braku zmigkczenia spoétglosek tylnojezykowych w kontekscie samogloski nosowe;j /€/
oraz mechanizméw odpowiedzialnych za fakt, iz morfonologiczne zmigkczenia spotgto-
sek tylnojezykowych, wargowych i zegbowych maja miejsce w kontekscie tych samych
przyrostkoéw stowotworczych.

Stowa kluczowe
teoria element6w, teoria optymalnosci, elementy nadrzedne, palatalizacja, nazalizacja

1. Introduction

Element headedness, employed in Element Theory-based analyses since the
1990s, assumes the privileged acoustic and phonological status of some ele-
ments. The early works assumed the existence of the licensing relation be-
tween the headed elements and operator elements. The licensing relations
between heads and operators were formulated in terms of licensing con-
straints: inviolable constraints, which regulated the shape of lexical repre-
sentations of segments as well as the outputs of phonological processes (see
Charette, Goksel 1996, 1998; Ploch 1999; Kaye 2001; Charette forthcoming).
Importantly, these approaches assumed that only one element in the phono-
logical make-up of a segment functions as the head, the other elements ob-
ligatorily functioning as operators.

Backley’s (2011) proposal is a prominent alternative to the head-licenser
approach and assumes (i) that elements have cross-linguistically stable pho-
netic interpretations, which depend on their status as headed or non-headed,
and (ii) that more than one element in a given segment may have the status
of the head. In fact, in Backley’s approach there are no constraints on the
number of headed elements per one segment. It may be the case that all the
elements in a given segment enjoy the status of the head.

The approach postulated in this study takes the middle ground between
the approaches outlined above. It is argued that although more than one ele-
ment may play the role of the head in a single phonological expression, the
presence of more than one head is marked and provokes the violation of
constraint "HYDRA.

Given that nasal vowels contain element |L|-head (see Ploch 1999; Breit
2017), the high ranking of "HyDrA influences the sizes of the nasal vowel in-
ventories by preventing other elements from functioning as headed. French
and Portuguese are argued to be such languages. In addition, the high rank-
ing of "HYDRA contributes to the raising of the stressed nasalized vowel /a/
in Brazilian Portuguese.

At the same time, the details of the process of vowel harmony and nasal
stability facts in Yoruba testify to the violable nature of *HYDRA.
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In Polish, the high ranking of "HyDRrA accounts for the absence of Surface
Velar Palatalization before the front nasal vowel /&/. Since palatalization is
obligatorily accompanied by the promotion of element |I| in the vowel to the
status of the head, the palatalization by a nasal (i.e. [L|-headed) vowel would
result in the violation of "HyDRrA.

In addition, the assumption concerning the marked status of doubly-
headed expressions allows one to formulate a unified element-based anal-
ysis of the 1% Velar and Anterior Palatalization. The two processes are
derived by the integration of an autosegmental Place node headed by el-
ements |A| and || into the structure of the stem-final velars, dentals and
labials.

Section 2.1 introduces the key facts concerning Element Theory and the
notion of element headedness. Section 2.2 presents the proposal concerning
the elemental representations of Polish consonants and vowels, while sec-
tion 2.3 summarizes the main assumptions of the Two-Level Containment
approach (Zimmermann, Trommer 2016). Sections 3.1-3.3 provide the cross-
linguistic evidence for the availability and the violable nature of constraint

“HYDRA. Sections 4.1 and 4.2 contain the analyses of the non-palatalization of
velars before /&/ as well as the 1% Velar and Anterior Palatalization. Section
5 concludes the article.

2. Theoretical preliminaries

2.1. Element Theory and element headedness

Element Theory (see Kaye, Lowenstamm, Vergnaud 1985; Harris 1994; Har-
ris, Lindsay 1995; Backley 2011; as well as Gussmann 2007; Cyran 2010, 2014
for Polish) assumes that segments constitute sets of monovalent primes
called elements. Elements are cognitive primes as their primary role is to en-
code phonologically relevant distinctions between segments. Elements are
extracted from and mapped onto certain acoustic patterns produced by the
speakers. The acoustic correlates of elements together with their articula-
tory execution are summarized in (1) after Harris (1994), Harris and Lindsay
(1995) as well as Backley (2011).
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(1)
Element Acoustic correlate Exemplary articulatory execution

A high F1, low F2, formant transi- maximal expansion of oral tube,
tions typical of coronal/guttural maximal constriction of pharyn-
consonants geal tube, articulation involving

tongue tip and/or blade etc.

I low F1, high F2, formant transi- maximal constriction of oral tube,
tions typical of palatal/post-alveo- | maximal expansion of pharyngeal
lar consonants tube, articulation involving tongue

front, body of the tongue moved
forward etc.

U low F1, low F2, formant transition | trade-off between the expansion of
typical of labial consonants the oral and pharyngeal tube, lip

rounding, activity of the back of
the tongue etc.

? abrupt and sustained drop in blockage of airflow
amplitude

L low fundamental frequency, broad | slack vocal folds, lowered velum
resonance peak at the lower end of
the frequency range, negative VOT

H high fundamental frequency, VOT stiff vocal folds

lag

Elements are geometrically arranged into a subsegmental structure present-
ed in (2) and adopted from Harris (1994: 129).

(2)

RN

Root
Laryngeal 2| Place
RN
IL| AL I Ul

H]

It is assumed that a given element may play the role of a head or of an op-
erator. Being a head, as opposed to an operator, is typically correlated with
greater acoustic prominence, typological markedness and greater resistance
to deletion (see Backley 2011). By convention, elements that function as
heads are underlined.

In the earlier analyses, the head-operator asymmetry was conceived of as
a licensing relation, where the head element was the licenser and the opera-
tor elements were licensed. Whether particular elements could play the role
of the head and license operators was defined by a set of inviolable licensing
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constraints. (3) illustrates the two licensing constraints proposed in Charette
and Goksel (1996, 1998) for Turkish.

®3)
a. A isnot a licenser
b. U must be head

Constraints (3) correctly derive the set of complex phonological expressions
that form the vocalic system of Turkish presented in (4) and, at the same
time, account for certain facts concerning the vowel harmony in the lan-

guage.

(4) Turkish vowels (Charette, Goksel 1998: 74)

a. i{l} c. i {L.U} e.u{U} g 1{}
b.e{All d.6{LAU} f o{AU h.a{A}

Charette and Goksel assumed that (i) vowel harmony involves element
|UJ-head licensing itself in the target position, (ii) elements do not switch
their lexical head/operator status in Turkish, and (iii) only one element may
be the head in a phonological expression. These assumption and the licens-
ing constraints in (3), allow their approach to correctly predict the impossi-
bility of element |U|-head to spread onto the vowel /a/ (4h), to derive a back
rounded vowel /o/.

Backley’s (2011) version of Element Theory dispenses with the licens-
ing relation between heads and operators and assumes that headedness in-
fluences the phonetic interpretation of elements. Importantly, for Backley
(2011) more than one element may play the role of the head in a phonologi-
cal expression. Consequently, certain segments are composed only of headed
elements. For example, a high peripheral high-toned vowel /1/ is represented
as elements |I|-head, realized as close front vocalic resonance, and [H|-head
(high tone), i.e. {LH}. Similarly, a bilabial implosive consonant /b/ is repre-
sented as {U,?.L}, where the headed [U| defines labial resonance, the headed
|?| is interpreted as the glottalic release phase found in implosives, while
|L|-head represents voicedness.

The position taken in this work is that, although some languages allow
for more than one headed element per segment, such segments are treated
by the grammar as marked.

2.2. Element Theory and the phonological system of Polish

In Polish, element headedness is employed to express the contrast between
the peripheral front high vowel /i/, represented with the headed element [I],
and the centralized /i/, represented with element [I|-operator (see e.g. Guss-
mann 2007: 43).
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This distinction has important consequences for the phonotactics of the
language. The vowel /i/ is found in Polish only after palato-labials, prepala-
tals, palato-velars, the semi-vowel /j/ and the lateral /lI/. Given these facts,
it seems natural to assume that palato-labials, prepalatals, palato-velars, /j/
and /1/ as well as the vowel /i/ must all be |I]-headed segments. I take the dis-
tinction between the |[|-headed and non-|I|-headed consonants to be the ma-
jor distinction cross-classifying the system of Polish consonants.

(5) summarizes the elemental make-up of Polish consonants proposed in
this work. The segments which do not constitute part of the underlying sys-
tem of Polish are represented in square brackets ([...]).

)
labials /p/i{U2H}  /b/-{URHL}  /f/-{UH}  //-UHL}  /m/-{U2L}
palato-labials /p/-{UL?}  /b/-{UL2.HL} /f/-{ULH} A/-{ULHL} /m/-{UL2.L}
dentals -ARH  /d/-{ARHLY  /s/H{AH  /z/-{AHL} /m/-{A.2.L}
dental /B/HAI2H} /d@2/-{AL2HL}
affricates

alveolars/ /ts/-{ALH.?} /dz7/-{A12HL} /s/-{AILH} /z/-{ALHL}
retroflexes

prepalatals  /t¢/-{ALH.?} /dz/-{A12HL} /¢/-{ALH} /z/-{ALHL} /p/-{AL2L}

velars /k/-{_2H}  /g/-{_2.HL} /x/-{_H}  /y/-{_2L}
palato-velars [c]-{L.2.H} []-{L.2.H.L} [¢]-{LH}
sonorants /r/-{A} [w] = {U} N/-{AL?}  A/-{AU7} /{1

Apart from distinguishing between the soft, i.e. I-headed, and hard, i.e. non-
I-headed consonants, headedness is employed in (5) to represent the distinc-
tion between the place of articulation of dental affricates /ts/ and /dz/ and the
retroflex affricates and fricatives /ts/, /dz/, /s/ and /z/. Since the latter have
been extensively argued to be retroflexes (see Lorenc 2018 and references
found there) and since Backley (2011: 92) analyses retroflexes as |A|-headed,
1 take /ts/, /dz/, /s/ and /z/ to be |A|-headed consonants.

The current study follows Nasukawa and Backley (2008) and Backley
(2011) who analyse affricates as plosives with complex resonance or place
specification, which must involve a prolonged burst in order to help the lis-
tener recover the cues that allow them to identify the place of articulation
of the segment.

(6) contains the postulated representations of Polish vowels.
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(6)

Vowel Representation =~ Examples Glosses

1/ {n /i/gta, l/i/tr, dtug/i/ ‘needle’, ‘litre’, ‘long’
/i/ {n rli/ba, t/i/p ‘fish’, ‘type’

/e/ {LA} t/e/n, s/el, ‘this’, ‘cheese’,

[e] {LA} sile]rp, kile]dy ‘sickle’, ‘when’

/a/ {A} t/a/ma, cz/a/s ‘dam’, ‘time’

/a/ {U.A} r/3/k, /ol ko ‘year’, ‘eye’

/u/ {U} n/u/ta, c/u/d ‘note’, ‘miracle’

18/ {LA.L} k/&/s, [§/zym, rz/§/sa  ‘bit’, ‘enzyme, ‘eyelash’
/3/ {U.AL} w/3/z, s/3/ ‘snake’, ‘they are’

Polish nasal vowels are represented with element |L|-head. The headed sta-
tus of the front high vowel /i/ has been justified above.” The fourth headed
object is the raised allophone of the front mid vowel /¢/, i.e. [e].

The close-mid front vowel is the output of the process of vowel raising
which affects Polish vowels after soft (i.e. |I|-headed) consonants. Although
the process of vowel raising after soft consonants has been included in most
descriptions of the phonetic system of Polish (see e.g. Wierzchowska 1980;
Sawicka 1995; Wisniewski 2000), it has not figured very prominently in the
phonological analyses of the language.® The analysis presented in section 4,
shows that the front mid vowel raising is a necessary corollary of the pro-
cess of Surface Velar Palatalization (SVP) to the extent that the blocking of
vowel raising leads to the blocking of SVP.

Below I discuss some more particular aspects of the element-based repre-
sentations of Polish consonants and vowels.

2.2.1. The representation of velars

In (5), velars are unspecified for resonance elements (for that purpose I use
the underlining notation: °_’). This stands in opposition to the approach pro-
moted in Backley (2011), where velar consonants are represented with non-
headed element [U].

* This paper assumes that the vowels /i/ and /i/ are both part of the underlying inventory
of the language (for the most recent discussion of the underlying status of /i/ see Rydzewski
2016).

3 See, however, Cavar (2004, 2007), who encodes the distinction between /e/ and /e/ by
means of the feature [+/-ATR].
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In fact, the assumption that velars are represented as unspecified for
place is not new in the phonological literature. Many arguments support-
ing the claim that the velar place of articulation is the phonetic realization of
non-specified place nodes can be found in Rice (1996). Rice (1996) refers to
Czaykowska-Higgins (1992), who postulates the existence of two classes of
nasal consonants in Polish: one of the two classes possesses fully specified
Place nodes, which may be lexically marked as palatal, labial or coronal. The
other class is underspecified for place and obtains it in the course of phono-
logical derivation. Rice claims that the underspecified nasals which end up
with the velar place of articulation do so as a result of the interpretation of
the bare Place node.

In Element Theory literature, representing Polish velars as not equipped
with resonance elements is an established practice. Gussmann (2007) and
Cyran (2010) assume exactly that.

In sum, I follow the established analyses of Polish velars presented in
Rice (1996) as well as Gussmann (2007) and Cyran (2010) and treat velar
place of articulation as the realization of the unspecified Place node.

2.2.2. The realization of element |L|

The second aspect of the representations in (5-6) which has to be addressed
in detail is the assignment of the headed and non-headed status to the nasal-
ity/low tone element |L|. The representations postulated above conform to
the established tradition of encoding the nasality and voicing in obstruents
by means of the same prime: the low tone’ [L| (see Ploch 1999, 2000, and
Nasukawa 1998, 2005). The Element Theory literature is much less uniform
when it comes to the assignment of the head-operator status to the element
IL|, depending on whether it defines nasality or voicedness/low tone. Ploch
claims that the |L| that represents voicing should be treated as the head in
consonants and that nasal consonants should be represented with |L|-op-
erator. At the same time, he claims that the nasality should be treated as
|L|-head in vowels. Backley (2011) treats nasality as non-headed [L| in both
consonants and vowels, while Breit (2017) argues for the headed status of
nasality in consonants and vowels.

This study proposes that consonants in Polish possess only element
|L|-operator and that the externalization of |L| as voicing or nasality is regu-
lated by the interpretational conventions in (7).

(7) Phonetic interpretation of element |L| in consonants
(a) |L| — voicing / {H....}
(b) IL| — nasality / elsewhere
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The convention (7a) says that element |L| is realized as the phonetic catego-
ry ‘voicing’ if it co-occurs with the element |H|, which defines the class of
obstruents. Elsewhere, it is realized as nasal resonance (7b). Given the con-
ventions in (7), it is not necessary to postulate the lexical headed/headless
distinction for element |L| as its phonetic realization is fully predictable in
consonants. The idea of the context-dependent interpretation of element |L|
is not new and has already been postulated in Botma (2004: ch.1), where [L|
was claimed to be interpreted as nasality or voicing, depending on the man-
ner specification.

Some arguments in favour of the treatment of element |L| as headed in
nasal vowels come from the behaviour of this class of vowels in French. The
vowels of the standard dialect of the north of France (NF) described in Féry
(2003) are presented in (8) together with their proposed ET representations.
The vowels placed in brackets are found only in a subset of speakers.

(8) The vocalic system of Northern French (based on Féry 2003)

/il - {1}, /y/ - {L.U} /u/- {U}
/el - {L.A}, /e/-{L.A.U} /o/ - {U.A}
/el -{}
/el - {LA}, /&/ - {1.AL} /af -{U.A}, /3/ - {U.AL}

Jee/ - {LA.U}, (Jo&/ - {LA.UL})
/a/ - {A}, /&) - {AL} (Ja/ - {A})

According to Féry (2003) tense and nasal vowels in NF are bimoraic, while
lax vowels are monomoraic. Given the moraicity of coda consonants and
the strict requirement for syllables to be maximally bimoraic, tense and na-
sal vowels are found only before consonantal clusters syllabified as onsets
of defective, nucleusless syllables. Thus, words in (9a) are grammatical and
attested, as the clusters such as /tg/, /kl/ and /pl/ are legitimate onsets in NF.
On the other hand, clusters such as /st/ or /Ik/ cannot be syllabified as onsets,
hence they cannot follow bimoraic vowels (see 9b).

(9) No bimoraic vowels before codas in French (after Féry 2003: 12)
a. contre /K3ty/ ‘against’, autre /ots/ ‘other’, oncle /3kl/ “uncle’, simple /sépl/ ‘simple’
etc.
b. *conrte /k3st/, *aurte /ost/, *onlque /31k/ etc.

*I do not wish to claim that element |L| never appears as a head in consonants. Rather
this situation is the peculiarity of element [L| in Polish (and perhaps some other languages).
Two facts point to the conclusion that the conventions in (7) are not universal. Firstly, there
are languages in which nasals and voiced obstruents occur in free variation and for which
conventions (7) are inadequate, e.g. Central Rotokas (see Firchow, Firchow 1969). Secondly,
some languages, e.g. Burmese and Jalapa Mazatec, possess voiceless nasals, represented with
elements |L| and [H| (see Backley 2011: 150).
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The question that suggests itself given the distributional properties of the
vowels in NF is what property shared by the tense and nasal vowels allows
them to act together as a class. The representations postulated in (9) sug-
gest that the prerequisite for a vowel in NF to be bimoraic is headedness, i.e.
only headed vowels may be bimoraic.” The representation of tense/[+ATR]
vowels as headed has been an established practice in the ET since the 1990s
(see Walker 1995; Cobb 1997). Thus, the contrast between the tense NF /o/
and the lax /o/ is justifiably represented in (8) as the contrast between the
|UJ-headed expression {U.A} and a headless expression {U.A}. Note, however,
that nasal vowels in NF are qualitatively lax. On the assumption that it is the
head-operator status of resonance elements that decides about the position-
ing of a vowel in the articulatory/acoustic space, one is forced to conclude
that it is not resonance elements that function as headed in nasal vowels. On
such an assumption, element |L| is the most natural candidate for the headed
element in NF nasal vowels.

2.3. Two-Level Containment

This work follows a general approach to the relation between the input and
generated candidates known as Containment Theory, originally formulated
in McCarthy and Prince (1993) and assumed in van Oostendorp (2006, 2007),
Revithiadou (2007), Trommer and Zimmermann (2014) and Zimmermann
and Trommer (2016), among others. McCarthy and Prince’s original formu-
lation of Containment is presented in (10).

(10) Containment (McCarthy, Prince 1993: 21)
No element may be literally removed from the input form. The input is thus con-
tained in every candidate form.

One of the consequences of (10) is that the literal deletion of a feature, node
or segment from representation is not possible, as such a step would mean
removing a piece of the input representation. Following Trommer and Zim-
mermann (2014), I assume that that Containment extends to association
lines, which are never removed from the representation. Instead, they may
be marked as invisible to phonetic interpretation.® The specific theory of vis-
ibility that I assume here has been laid out in Trommer and Zimmermann

° At the same time, however, not all headed vowels are necessarily bimoraic. For example,
headed /a/ is monomoraic as evidenced by the availability of words such as cart /kast/ ‘card’
or arbre /asby/ ‘tree’.

¢ As pointed out by one of the reviewers, another way of implementing the idea that as-
sociation lines may be present in the representation but invisible to phonetics is found in the
works on Turbidity Theory. Turbidity has been applied to element-based representations in
de Castro-Arrazola et al. (2015) and Cavirani (2022), among others.
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(2014) and Zimmermann and Trommer (2016), where it was referred to as
Two-Level Containment. According to Trommer and Zimmermann, the gen-
eration of candidates may include the addition of epenthetic association lines
and marking of association lines as phonetically invisible. In the latter case,
the nodes and features which are located lower than the marked association
lines are unparsed and unrealized, i.e. phonetically invisible. Epenthetic as-
sociation lines are always visible to phonetic interpretation. Trommer and
Zimmermann (2014) and Zimmermann and Trommer (2016) postulate that
each markedness constraint has two versions or clones: (i) a clone that refers
to what they call the Integrated Structure, i.e. the structure which includes
all kinds of association lines, nodes and features regardless of whether they
are phonetically visible or invisible; and (ii) the phonetic clone, which refers
only to the phonetically visible structure. I will refer to the former as the
I-constraints, and to the latter as P-constraints.

As shown by Zimmermann and Trommer (2016), the material which is
marked as invisible to phonetics may trigger or block phonological process-
es. In particular, they show that the unrealized intervocalic consonants in
Lomongo block the gliding of the preceding vowel: a process which applies
in the language before vowels, but not before consonants. In a similar vein,
in section 4.1, I show that the presence of a non-realized element responsi-
ble for nasality contributes to the blocking of the process of Surface Velar
Palatalization in Polish.

Importantly, the division into I-constraints and P-constraints concerns
only markedness constraints, faithfulness constraints simply compare the
phonetically realizable representation of a morpheme with the lexical rep-
resentation of that morpheme and penalize the differences between the two
representations.

3. *HYDRA

This section argues for the activity of constraint *Hypra, which penaliz-
es the presence of more than one headed element in the representation of
a segment. It also shows that *HYDRA is not absolute: there are languages in
which certain contexts call for the violation of the constraint.

3.1. French

In section 2.2 it was reported, after Féry (2003), that the nasal vowels attested
in Northern French are lax and qualitatively mid-open, which translates into
the non-headed status of the resonance elements is such vowels. The fact
that they pattern with tense (i.e. headed) vowels in being bimoraic follows
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from the fact that they are headed by the nasality element |L|. The lax nature
of nasal vowels is not peculiar to Northern French, Charette (forthcoming)
shows the same to be true for Montreal French vowels.

Let us postulate that the preference for the lax/lower quality of nasal
vowels as well as the general avoidance of headedness-based contrasts in na-
sal vowels is the consequence of the mutual ranking of the classes of violable
constraints summarized in (11).

(11)

a. "OP(ERATOR) |[E[: assign a violation for every instance of the element |E| which
is not a head

b. *HyDRraA: assign a violation whenever a phonological expression contains
more than one headed element

c. IDENTHEAD [E|: assign a violation whenever the headedness status of element
[E| in the output is different from the headedness status of the same element
in the input

d. Max [E|: assign a violation for every element |E|, which is integrated into the
prosodic structure in the input, but is not realized phonetically

Constraint (11a) expresses the preference of elements to enjoy the status
of the head. In short, given that being the head is associated with a greater
acoustic prominence and resistance to lenition, it is better for an element to
be the head than to be an operator.”

However, the observations concerning the dispreference for tense nasal
(i-e. |L|]-headed) vowels in French (and for nasal vowels which would contrast
in the headedness of elements in general) points to certain constraints on
the number of headed elements that may feature in a phonological expres-
sion. Constraint “HYDRA (11b) is meant to capture this dispreference and to
penalize expressions in which more than one element functions as the head.

Constraints (11c) and (11d) are faithfulness constraints, which penalize
the switch in the headedness status of elements and the non-realization of
elements which are parsable, i.e. pronounceable, in the input.

The ranking of *HyprA above *op |A|/|I|/|U| derives the systems in which
nasal vowels are headed exclusively by element [L|. This is the case for
French. The tableau generating the French word crainte /krét/ ‘fear’ is pre-
sented in (12).

7 A reviewer points out that it is the headed status of elements that is marked given that
it is a departure from the more basic status of elements. I think, it is an open empirical issue
whether we need constraints that penalize the status of elements as heads (for the sake of
the economy of representations) or as operators (due to the preference for greater acoustic/
perceptual prominence) or whether we need both such families of constrains. In short, I do
not preclude the possibility by which *Op |E| constraints are counterbalanced by *Head [E|
constraints.
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(12) crainte /krét/ ‘fear’ (French)

INPUT: /krEt/ =
a
<
5]
s T =2 = _
2z 51 5|T =
[
T A = =8 8
a. i [krét] ({A.LL}) A
b. [két] ({A.LL}) ) .
c. [krt] (ALL) | :
d. [kret] (ALL) * J
e. [kret] ({A.LL}) * g
f. [keat] (A.LL) * *

The optimal candidate (12a) violates both the constraints against the oper-
ator status of elements [I| and |A|. Candidates (12b, c) contain headed ver-
sions of elements [I|/|A| and |L| and are eliminated by *Hypra. Candidate
(12d) avoids the violation of *HyDRA by switching the headedness status of
element |L|. The resulting representation contains the low-toned close mid
vowel [¢]. This provokes the violation of high-ranked faithfulness constraint
IDENTHEAD |L|. Finally, candidates (12e—f) avoid the violation of *HyDpRrA by
rendering the elements |L|-head and [I]-head invisible to phonetic interpre-
tation. Conventionally, the phonetically invisible material is presented as
shaded. The high ranked constraints Max |L| and Max [I| protect the relevant
elements against being unrealized and decide about the suboptimal status of
candidates (12e-f).

Before I demonstrate the role of constraint “HYDRA in other languages, let
me briefly address the potential of the faithfulness constraint from the IDENT-
HEeaD-family. The IDENTHEAD-family of constraints is necessary for the oral
lax vowels (i.e. headless vowels) to ever surface in natural languages. This is
the case as the IDENTHEAD |E| constraints are meant to counterbalance the
*op |E| constraints, which require all elements to be headed in the output.

Given the existence of the IDENTHEAD |E| constraints, one is justified to
ask if the laxness of nasal vowels cannot be derived simply by ranking ap-
propriate faithfulness constraints above the *op |E| constraints. For example
(12), such a solution would simply call for the ranking of constraints IDENT-
HEAD |I| and IDENTHEAD |A| above *oP [I| and *op |A|. If that were possible, no
reference to "HYDRA would be necessary.

However, a set of data provided by the variety of French spoken in Mon-
treal and presented in Charette (forthcoming) shows that the constraint
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IDENTHEAD |[I] cannot be ranked high enough to block the switch in headed-
ness of the element |I|. According to Charette, Montreal French shows a vari-
ation between the short tense/headed [e] and the short lax/headless [€] in
open syllables (see 13).

(13) The /e/ - /e/ variation in Montreal French (Charette (forthcoming: 11))

céder [sede] ~ [sede] ‘to give up’
péter [pete] ~ [pete] ‘to fart’

crémer [kreme] ~ [kreme] ‘to cream’
saigner [sene] ~ [sene] ‘to bleed’

o o

On the assumption that the underlying vowel is the headless /¢/ represented
as {A.I},® the observed variability points to the constraint *op |I| and IDENT-
HEeAD |I| being ranked as equal.

If any one of these constraints were ranked higher than the other, the
output would have to either contain the tense vowel [e] (if *op [I| > IDENT-
HEAD [I]) or the lax /¢/ (if IDENTHEAD |I| > *op [I]). If, on the other hand, the
two constraints are ranked together, the candidates which violate either of
them are equally optimal. The evaluation results in a tie, which derives free
variation.

Importantly, the facts concerning the behaviour of nasal vowels in Mon-
treal French are the same as in Northern French as discussed by Féry (2003):
nasal vowels behave like bimoraic vowels despite being lax. As illustrated by
the data in (13), the constraint IDENTHEAD [I| cannot be ranked higher than
*op [I] in Montreal French. As a consequence, it cannot be responsible for the
elimination of the suboptimal candidate [krét] in (12b). Instead, this candi-
date is eliminated by the high ranking of *HyDrA, which penalizes the pres-
ence of two headed elements in the close-mid nasal vowel.

3.2. Brazilian Portuguese

Further evidence for the activity of constraint "HYDRA is provided by the be-
haviour of nasal vowels in Brazilian Portuguese.

BP features a process of vowel reduction. Stressed syllables in BP host
seven oral vowels illustrated in (14a). In the pretonic position, the open-
mid vowels /e/ and /o/ are raised to /e/ and /o/. This results in the five vowel

¢ This assumption is motivated by the fact that /¢/ is found in morphologically underived
forms such as pet /pet/ ‘fart’ or créme /krem/ ‘cream’. If we assumed the underlying status of
the tense /e/ is such stems, we would have to postulate the obligatory process of laxing in
closed syllables plus the optional process of laxing in open syllables for the data in (13). On
the assumption that the lexical vowel is /¢/, only the optional tensing illustrated in (13) has
to be postulated.
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system found in (14b).’ In the word-final unstressed position /e/, /o/ and /a/
are raised to /i/, /u/ and /e/, respectively. Thus, the final unstressed position
in BP accommodates only three oral vowels (see 14c).

(14) Brazilian Portuguese vowel reduction

a. stressed b. pretonic c. word-final (unstressed)
s[i]lo ‘silo’ {I} [i]dade ‘age’ {I} viv[i] ‘s/he/it lives’ {I}

b[u]la ‘bull’ {U} [u]sar ‘use’ {U} fot[u] ‘photo’ {U}
ble]la ‘beautiful, fem. {A.I} - -
m[o]rte ‘death’ {A.U} - -

sle]lu ‘seal’ {A.T} cam[e]lo ‘street vendor’ {A.I} -
blo]la ‘a kid of cake’ {A.I}  t[o]lete ‘stick’ {A.U} -
bla]la ‘bullet’ {A} [a]gora ‘now’ {A} Jjur[e] ‘s/he swears’ {A}

The vowel reduction gives rise to alternations such as b[e]la ‘beautiful,
fem. - b[e]leza ‘beauty’, m[o]rte ‘death’ — m[o]rtal ‘deadly’, viv[i] ‘s/he/it
lives’ — vivie]mus ‘we live’, fot{u] ‘photo’ - fot[o]grafia ‘photography’ and
virla]r ‘turn, inf —vir[e] ‘you turn’.

The vowel reduction in BP illustrates a conspiracy, which results in the
gradual elimination of the element |A| from the representation of the vowels.
The first stage of the reduction involves the demotion of element |A| from the
status of the head to that of the operator in mid vowels. In the second stage,
element |A] is eliminated from the representation of mid-vowels altogether
and demoted to the status of an operator in the open vowel.

In order to derive the BP vowel reduction, let us assume the positional
faithfulness constraints summarized in (15), which prevent the changes in
the vowels which are found in the syllables bearing the primary stress and
the pre-tonic syllable.”

(15)

a. IDENTHEAD |[E| MAIN: do not change the headedness status of elements in the
vowels bearing primary stress

b. IDENTHEAD [E| REC(ESSIVE): do not change the headedness status of elements
in the vowel in the recessive position of the foot bearing the main stress

c. Max [E| MAIN: elements in the vowels bearing primary stress must be realized
phonetically

d. Max |E| REC(ESSIVE): elements in the vowel in the recessive position of the
foot bearing the main stress must be realized phonetically

’ In some dialects of BP, the post-tonic /o/ is reduced to /u/, while the post-tonic /e/ re-
mains unreduced. The data presented in this section come from Wetzels (1995), Mateus and
d’Andrade (2000), Bisol and Veloso (2016) and Kenstowicz and Sandalo (2016).

19 See Kenstowicz and Sandalo (2016) for the proposal concerning the metrical underpin-
nings of BP vowel reduction in terms of the grid theory.
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Unlike constraints (15a) and (15¢), constraints (15b) and (15d) are dominat-
ed by segmental inventory constraints *{A.I} and *{A.U}, which penalize the
presence of vowels /¢/ and /5/ in the representation. Given the ranking of
constraints IDENTHEAD |E| REC below Max |E| REc, the relevant ranking de-
rives the reduction of phonological expressions {A.I} and {A.U} to {A.I} and
{A.U}, respectively in the pre-tonic syllables (see 16).

(16) b[e]leza ‘beauty’
m[o]rtal ‘deadly’

INPUT: o

b{A.I}leza 2 9

m{A.U}rtal = il
=20 z =
E ¢ | 2
=) = ~ )
T o= _ &=
I T =~ e R R
I IEIEIERE:

a. {A.J/{A.U} *1

b. s={AI/{A.U} g

c. {AL)/{A.U} *!

Furthermore, the ranking of the constraints *{A.I} and *{A.U} below IDENT-
HEeaAD |E| REC and MAX |[E| REC and above Max |A| derives the reduction of the
word-final /e/ and /o/ to the corner vowels /i/ and /u/ (see 17).

(17) wiv[i] ‘s/he/it lives’
fot[u] ‘photograph’

INPUT:
{AI}{A.U}
2
‘:‘ —_
B = | 2
A Q A (@]
< | & < | <
<2} ~ <] = -
T | =T T T | <
2w B = &= s
B3 2 2 B &
a. {AT/A.U} *
b. {AI/{A.U} "
c. s{AL/{A.U} :

In addition, assuming that constraint Max |A| is ranked higher than IDENT-
HEeAD |A| and *op |A|, the non-realization of element |A| in the underlying /a/
is not an option. The optimal reaction to the constraint *{A} is the demotion
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of |A] to the status of an operator. The phonological expression {A} is realized
phonetically as the open-mid central vowel /e/ (see 18).

(18) vire] ‘you turn’

InruT: {A}
Q
5]
m J—
= <
Al o q
5 | H —| 3
T | = =T <
z | 2z o
8|3 9|58 8
a. {A} 1
b. {A} !
c. i={A} o

The inventory of nasal vowels attested in BP is presented in (19).

(19) BP nasal vowels
/i/ /a/
1€/ 10/

The nasal vowels attested in BP are qualitatively the same as the vowels
which constitute the output of vowel reduction at its different stages. In oth-
er words, BP nasal vowels are never headed by resonance elements. This is
consistent with the high ranking of the constraint *HyDpraA. That *HYDRA is
ranked high in BP is confirmed by the existence of alternations between the
open oral vowel /a/ and the nasal vowel /8/ attested when the former is na-
salized (see Battisti and de Oliveira 2019 and references found there). Oral
vowels" in Portuguese undergo regular allophonic nasalization when found
in stressed syllables before a nasal intervocalic consonant /n/, /m/ and most
prominently /n/.”* In Brazilian Portuguese, this leads to the alternation illus-
trated in (20).

" The information concerning the behaviour of the mid-open vowels /e/ and /5/ in the
nasalization context is extremely scarce and ambiguous. For example, Battisti and de Oliveira
(2019) vaguely suggest that those vowels resist nasalization and point out that Portuguese
shows a situation which is the reverse of French, in which only open-mid and open vowels
may be nasalized.

2 T some dialects pre-tonic vowel may also be nasalized before /m/ and /n/ and have to be
nasalized before /n/, see Wetzels (1997).
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(20)

‘[8]mo ‘Tlove’ - [a] mar ‘love, inf’

‘gr{#]ma ‘grass’ - gr{a] mado ‘turf’

ban[#]na ‘banana’ -ban[a] nal ‘banana plantation’
'k[8]ma ‘bed’ - k[a] ma'reira ‘room maid’

e o TR

Note that the raising of /a/, represented with element |A|-head, to /&/ repre-
sented as {A.L}, shows that in BP *HyDRA is ranked higher than IDENTHEAD
|E| MAIN, which penalizes the switch in the headedness of the element attest-
ed in the syllable bearing the primary stress. Let us assume that the spread-
ing of nasality is enforced by the high ranking of the constraints in (21).

(1)

a. SHARE |L|,: assign a violation for every stressed oral vowel followed by nasal

consonant
b. *OP [L|,: assign a violation for every instance of element |L|-operator in a vowel

The evaluation that derives the raising of nasalized /a/ is illustrated in (22).

(22) gr/am/a —'gr{#ém]a ‘grass’

INPUT: gr/am/a Z
<
=
E J—
z A =
= < | 2
= i 5
m < _= T
= 2|83
& E o0|8|=
a.gr/am/a=V  C *1
|
A L
b. gr/am/a=V  C *1
|
AL<<L
c.gr/am/a=V C *1
/N
AL
duesgr/ém/a=V C N
I
AL<<L

Candidate (22b), in which element |A| retains the status of the head is elim-
inated by the high ranking of the constraint *Hypra. Candidate (22c), in
which element |L| spreads without changing the headedness status, derives
the low-toned vowel /a/. This mapping is eliminated by the constraint *OP
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IL|,, which bans low-toned vowels in BP. In the optimal candidate (22d), ele-
ment |A] is demoted to the status of the operator, while element |L| plays the
role of the head in the vowel and of the operator in the consonant, thus vio-
lating the low ranked IDENTHEAD |A|.

The phonology of French and Portuguese nasal vowels justifies postu-
lating the constraint *HyYDRA as active in the two languages. Note, however,
that in these languages "HyDRrA is undominated. Below I demonstrate that
the behaviour of Yoruba nasal vowels shows that "HyDRaA is a violable con-
straint.

3.3. Yoruba

The lexical vowel system of Yoruba includes seven oral and, according to dif-
ferent sources, from three to five nasal vowels. These are presented in (23)
after Pulleyblank (1988), Archangeli and Pulleyblank (1989), Yétindé and
Schleicher (2008) and Orie (2014).

(23) The vocalic system of Yoruba

1il, 11/ /uf, 1a/
/el /o/
/¢l (/&/) /3] (/3/)
/a/ (/a/)

The status of the non-high nasal vowels in Yoruba requires a comment. Ac-
cording to Pulleyblank (1988: 237), the front mid-open nasal /¢/ is attested in
Standard Yoruba only in a few dialectal borrowings, while /3/ is the optional
realization of /a/. At the same time Yétindé and Schleicher (2008) treat /£/ as
a regular member of the inventory. Orie (2014) treats /a/, /&/ and /3/ as dia-
lectal variants. Importantly, all the sources agree that Yoruba does not allow
lexical close-mid nasal vowels /é/ and /d/.

Given our most general assumptions concerning vocalic systems, Yoruba
might be considered to constitute a well-behaved, *HyDRA-obeying system,
in which close-mid vowels, headed by elements |I| and |U|, cannot be nasal as
nasality is represented as |L|-head. The facts, are, however, more complicated.

One of the most thoroughly examined properties of the vocalic system
of Yoruba is the vowel harmony, which requires the mid vowels to agree
in tongue root advancement. In the seminal works by Pulleyblank (1988)
and Archangeli and Pulleyblank (1989) the process has been analysed as the
propagation of feature [-ATR] to the left. The requirement for the uniform
[ATR] specification is well-attested root-internally (see Orie 2001) but its ef-
fects are also visible on certain prefixes. Let us assume that the domain of
the harmony is a binary foot, which, due to independent reasons, must be
aligned with the left edge of the relevant morphological domain. Importantly,
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Yoruba [-ATR]-harmony divides the vowels of the language into two classes:
those that require the preceding vowel to show tongue root advancement
and those that require them to show tongue root retraction. This division is
illustrated in (24) after Blake et al. (2013: 186), on the basis of the behaviour
of an agentive prefix. For clarity of exposition, the tonal specification of the
vowels is ignored.

(24) Harmony in Yoruba agentive marker /o/

Class I vowels

/ol + /il [o-fife]
AG-do.work
‘workman’

o

b.  /o/ +/e/ [o-fewe]
AG-do.book
‘publisher’

c. /o/+/o/ [o-tofi]
AG-sting.poor
‘poor person’
d. /o/+/u/ [o-fuka]
AG-make into ball.encircle
‘porter’s headpad’

e. [o/+/i/ [o-fira]
AG-provoke a quarrel
‘contentious person’

. /ol +/u/ [o-faw4i]
AG-measure
‘measuring container’

Class II vowels

g /ol + /¢l [o-febiri]
AG-love.women
‘a man overfond of women’

h.  /o/ +/a/ [o-kawe]
AG-read.book
‘reader’

i /ol + /o [0-kofe]
AG-refuse.message
‘a person who refuses to run errands’

j. /o +/a/ [o-mawe]
AG-know.book
‘educated person’
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With Class I vowels the agentive marker is realized as the close-mid [+ATR]
vowel [o0] (24a—f). With Class II vowels (24g—j), the affix is realized as the
open-mid [-ATR] vowel [5]. Interestingly, nasal vowels in Yoruba do not be-
have in a uniform way with respect to the [ATR] harmony: the close nasal
vowels are Class I vowels, while the open/non-close nasal vowel belongs to
Class IL

The most natural interpretation of the [ATR] harmony in Yoruba in terms
of ET assumes the representation of the retracted tongue root or the [-ATR]
feature as the headed status of element |A|. Under such an assumption, the
harmony is enforced by the high ranking of the constraint found in (25).

(25)
AGREE |A| _ : within a foot, element |A] in a vowel may be headed only if followed
by an |A|-headed vowel

Given this interpretation of the harmony facts, the open nasal vowel /&/
must contain element |A|-head. On the assumption that nasality is repre-
sented as headed [L|, the vowel /a/ must contain two headed elements: {A.L}.
This representation violates *HyDRrRA, which must be assumed to be domi-
nated by the faithfulness constraint IDENTHEAD [A|. Importantly, the rela-
tive high ranking of IDENTHEAD |A| does not preclude the possibility of the
derivation of [+ATR] vowel [0] form the underlying /5/. This is illustrated in
(26), which contains the relevant aspects of the evaluation of the noun o-t0si
[otofi] ‘poor person’.

(26) /o-tofi/ — [otofi] ‘poor person’ (Yoruba)

Input: /o-tofi/ = < =

HAUMA. Ui/ 5l a a
z| 2 :
AP
< E|F S|4

a. [{A.UHA.U}fi] *! *

b. [{A.U{A.U}i] N e T

c. {A.UR{A.U}i] * 1

d. == [{A.UH{A.U}fi] * *

The faithful candidate (26a) violates constraint (25) as the element |A| found
in the stem vowel is non-headed. The promotion of the element |A| found
in the stem vowel results in the fatal violation of *HYDRrRA (26b). This may
be avoided by the demotion of element |U] in the stem vowel to the status
of the operator and the derivation of a sequence of [-ATR] vowels /2/-/3/
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(see candidate 26c). The result is, however, the fatal violation of constraint
*OP |U|. The winning candidate (26d) switches the status of elements |A| and
|U] in the prefix.

The violable nature of “HyDRrA is illustrated even more clearly by the be-
haviour of nasality in the context of vowel hiatus. In Yoruba, vowel hiatus
may result in the deletion of the first vowel or the total vowel assimilation
depending on whether the item to the left is mono- or bi-syllabic. If the final
vowel of the item to the left is nasal, the nasality is retained and realised on
the resulting vowel. As illustrated in (27), the nasal stability effect results in
the derivation of nasal mid vowels, which are not part of the lexical inven-
tory of many dialects of Yoruba.

(27) Nasal stability in Yoruba (Orie 2014: 51)

/pi/ Jowo/ — [pdwo] ‘divide money’

/pl/ /eba/ — [peba] ‘divide eba’

/qti/ /oke/ — [goke] ‘divide plantain’

/fa/ /eso/ — [féso] ‘scatter fruit’

/pa/ /enu/ /la/ — [pénu la] ‘lick lip with tongue’
/ferd/ Jowo/ — [ferd dwo] ‘love money’

/nird/ /ere/ — [niré ére] ‘remember a play’

/efi/ Joba/ — [ef5 3ba] ‘king’s horse’

/okt/ /era/ — [oké £rd] ‘goat leash’

TEp@® Mmoo e o

Given that mid vowels in Yoruba are headed by one of the elements |A|,
[I| or |U|, the anchoring of the nasality element on such vowels results in
the violation of constraint “HYDRA. Nasal stability may be straightforward-
ly accounted for as the effect of the ranking of constraint Max |L| above
“HYDRA.

This section demonstrated that *HYDRA is an active constraint which
keeps check on the number and quality of nasal vowels derived in languages
such as French and Portuguese by penalising the derivation of tense/headed
nasal vowels. At the same time, the presence of the |A|-headed /a/ as well as
the nasal stability facts attested in Yoruba point to *HYDRA being a violable
constraint that may be dominated by faithfulness constraints from the IDEN-
THEAD |E|- and Max [E|-families.

4. The activity of *HYDRA in Polish

4.1. Non-palatalization by underlying nasal vowels

In Polish, the concatenation of affixes that lexically begin in the vow-
els /i/ and /¢/ is accompanied by two processes illustrated in (28) and (29)
on the basis of the behaviour of the Genitive singular affix -y /i/ and the
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Instrumental singular affix -em /em/. The two vowels trigger the palatali-
zation of velar plosives (see 28d—e and 29d-e). Moreover, both vowels are
fronted and raised to [i] and [e] in the context of a soft (prepalatal or palatal)
consonant (see 28c—e and 29c—e).

(28)

ra[t]-a ‘instalment’ — ra[t-i] ‘gen, sg’
ma[pl-a ‘map’ —ma[p-i] ‘gen, sg’
nalte] ‘parsley tops’ — na[te-i] ‘gen, sg’
folk]-a ‘seal’ —fo[c-i] ‘gen, sg’

no[g]-a ‘leg’ —no[3-i] ‘gen, sg’

o0 o

(29)

ko[t] ‘cat’ —ko[t-em] ‘inst, sg’

se[p] ‘vulture’ — se¢[p-em] ‘inst, sg.
gos[te] ‘guest’ —gos[te-em] ‘inst, sg.
ro[k] ‘year’ —ro[c-em] ‘inst, sg.
wrd[g] ‘enemy’ —wro[j-em] ‘inst, sg’

o a0 o

The process referred to as the Surface Velar Palatalization (see Rubach 1984,
2019; Szpyra 1995) has been analysed in Zdziebko (in press) as the result of
the interaction of the following set of constraints.

(30)

a. SINGLE PrLACE ELEMENT CONDITION (SPEC): a Place node must be specified for
one and only one element

b DEep LINK [E| - assign violation for every instance of a link which is present in
the output but not present in the input and which connects element |E| with
a Root node

c. AGREE [I|.: if a vowel contains a Place node marked for element |I|-head the
Place node of the preceding consonant must also possess element |I|-head

d. AGrREE HEAD/OPERATOR [I| (AGR H/O [I|): element [I| cannot play a different
head/operator role in the vowel and the preceding consonant

Constraint Spec (30a) penalizes the presence of velars, whose Place
nodes are melodically unspecified (see Rice 1996; Gussmann 2007; Cyran
2010 among others).”* The violation of SpEc is avoided by the spreading of
element [I| from the following vowel.”* This violates constraint DEp LiNk

3 A reviewer inquires about the consequence of the postulated constraint for the repre-
sentations of Polish consonant and vowels found in (5) and (6) above, many of which contain
more than one resonance element. The answer is that such segments violate the relevant
constraint, but the high ranking of constraints form the Max |E|-family protects the lexically
associated elements against non-realization/deletion.

" The spreading of elements from the preceding vowels is blocked by the high rank-
ing of the constraint Crisp EDGE (Itd6 and Mester 1999), which penalizes the spreading of
material between prosodic units. In the relevant case the prosodic units are Onset-Nucleus
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|E| (adopted from Torres-Tamarit 2016),"* which punishes the introduction of
new links between elements and Root nodes. Constraints (30c) and (30d) are
undominated in Polish and derive the distribution of vowels /i/ and [e], at-
tested only after |I|-headed consonants, and /i/ and /¢/, banned from after |I|-
headed consonants. The following tableau shows the derivation of SVP and
fronting/raising of /i/ and /¢/ in the Genitive singular and Instrumental sin-
gular contexts.

(31) re/k-i — re[ci] ‘arm, gen, sg.
ro/k-em/ — ro[cem] ‘year, instr, sg.

INPUT: re/k-i/ =\ _
ro/k-em/ = Et i
= Q =N
= 8 = T |5
~ & &|2%Z %
& < < | &5 |8 A
a. [ki]/[kem]= C V *1
|
() VLA
b. [ki]/[kem] = C V 1 R
.
() VLA
c. C \4 * *
| |
I<<I/LA
d. [ci]/[cem]=C V 1 *
I
I<<I/LA
e.ox [ci]/[cem]= C V A
I
[<<ILA

The faithful candidates (31a) are eliminated by Spec, which penalizes the
presence of the unspecified Place nodes realized as the velar place of articu-
lation. Candidates (31b), in which the element [I| is promoted to the status of
the head giving rise to raising/fronting, fail on AGREE |I|.,. Candidates (31c),

or CV pairs, which have been argued to form licensing domains in Charette (1991) and
Cyran (2010).

5 Two alternatives to the DEP LINk family of constraints are: (i) ocp/E/ constraints pos-
tulated in de Castro-Arrazola et al. (2015) and (ii) "MULTIPLE (o) constraints postulated in
Polgardi (1998). As far as I can see, the ocp/E/ family differs from DEep LINK constraints in
that it penalizes only the spreading between adjacent segments. Unlike DEP LINK constraints,

*MULTIPLE (o) constraints penalize also the lexical instances of multiply-linked elements.
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in which element |I| spreads as an operator, are eliminated by the inventory
constraint which does not allow for the phonetic realization of the expres-
sion composed of element |I|-operator, occlusion (|?|) and the ‘obstruency’
element [H|. Candidates (31d), in which element [I| plays the role of the head
in the consonant but of an operator in the vowel fatally violate Acr H/O |[I].
The winning candidates involve the spreading of element |I| onto the velar
and the promotion of this element to the status of the head in the vowel and
the consonant. In surface terms, this results in the derivation of the palatal
plosive [c] and the raised/fronted vowels [i] and [e].

In sum, the analysis postulated in Zdziebko (in press) and summarized
above treats SVP and the e-raising/i-fronting as mutually dependent. As
illustrated by the suboptimal status of candidates (31b) and (31d), raising/
fronting without palatalization and palatalization without raising/fronting
are ungrammatical. Thus, if one of the two processes were to be blocked, the
other could not apply.

This sort of blocking is observed in the environment of the front nasal
vowel -¢ /€/, which realizes the Accusative singular of some nouns and the
1% person singular non-past tense in verbs. As illustrated in (32), velar plo-
sives do not undergo SVP in the relevant environment. Note that the nasal
vowel /&/ normally undergoes a process of denasalization (see Laskowski
1975: 117; Gussmann 2007: 69) and is realized with nasality only in guarded
formal speech.

(32) No SVP before (denasalized) /z/
a. fo/k-g8/ — folke]/[kE] *fo[ce] ‘seal’ e. no/g-& — no[ge]/[gE] *nofze] leg’
b. re/k-8/ — re[ke]/[kE] *re[ce] ‘hand’ f. Ry/g-¢/ — Ry[ge]/[gE] *Ry[se] Riga’
c. sztu/k-§/ — sztu[ke]/[KkE] *sztu[ce] ‘play’ g. sa/g-&/ — sa[ge]/[gE] *sa[se] ‘sage’
d. wio/k-§/ — wlo[ke]/[k&] *wlo[ce] T drag’ h. mo/g-§ — mo[ge]/[gE] *mo[3e] T can’

The blocking of SVP in the environment of /¢/ is the consequence of the high
ranking of constraint “HYDRA. Let us assume that the relevant version of
*HyDRA is violated by the phonetically realized and the phonetically unreal-
ized material. The impact of “HYDRA on the evaluation of the input in which
a stem terminating in a velar stop is concatenated with -¢ /¢/ is illustrated
in (33).
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(33) fo/k-E/ — fo[ke]/[kE] ‘seal, acc. sg’

InvuT: /k-8/= C V =
| . 9. =
QAIL |5 T | = 9 E
=9 S
S 2 E & w =
a.ww[ke]=C V > *
|
() AILL
b.e[ké]=C V S
I
() AIL
c.lece]= C V 1 * *
|
I<<IAL
d.[ce] =0 N o *
|
[<<LAL
e.fce]=0 N *1 * *
| |
I<<ILAL

In candidate (33c) the element |I| functions as an operator in the vowel and
as head in the consonant, which leads to the fatal violation of constraint AGr
H/O [I|. Candidate (33d), in which the element [I| is promoted to the status
of the head in the vowel, violates the constraint *HyDpra, which is ranked
higher than Spec.' Candidate (33e) is eliminated by the constraint *OP [L],
which blocks the presence of low-toned vowels in Polish. The winner is ei-
ther the candidate (33a), in which the element |L|-head is marked as unreal-
ized, or the faithful candidate (33b), which violates the inventory constraint
*g. Since constraints *& and Max [L| are ranked together, candidates (33a) and
(33b) are both optimal and their exact distribution within the speech of the
native speakers is regulated by extra-phonological factors. Neither of the
winning candidates contains the palatalization of the velar.

1 One of the reviewers argues that forms such as [foce] (candidate (33d)) are merely arti-
facts of OT-style analysis and are historically unmotivated. This is not true. In many regional
dialects of north-eastern Poland velar consonants underwent palatalization before the histor-
ical reflexes of the nasal vowel /&/. Thus, according to Gérnowicz (1971), the dialects of East-
ern Masuria palatalize(d) velars before the accusative singular affix in words such as ryn[ce]
‘arm’, no[je] ‘leg’ and before the 1* person singular affix as in mo[ye] ‘I can’. In such dialects,
the vowel /&/ underwent a complete denasalization, which means that element |L|-head is
absent from its lexical representation and the constraint “HYDRA is inert.
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The crucial assumptions of the above analysis are that the phonetically
unrealized |L|-head element is contained in the phonological representation
and that "HYDRA is an I-constraint, i.e. it is sensitive also to the presence of
the phonologically present but phonetically unrealized material.

4.2. Deriving the 1** Velar and Anterior Palatalization

Apart from Surface Velar Palatalization, which arguably lends itself to a pho-
nological analysis, Polish has a selection of palatalization processes which
have been treated as morphophonological phenomena by a large portion of
the literature. The 1** Velar and Anterior Palatalization, illustrated in (34) and
(35), belong to this class.

(34) The 1* Velar Palatalization

Examples Input — Output
a. bura[k] ‘beet’ — bura[ts-a]ny ‘of beet’

krza[k] ‘bush’ — krza[[ts-a]sty ‘bushy’ {.2H} — {AL?H}
b. wa[g]-a ‘weight’- wa[z] — [s] ‘weight, imper. "

dro[g]-a ‘road’ - dro[z-n]y ‘unblocked’ {.2HL} - {ALHL}

c. mia[zg]-a ‘pulp’ - zmia/zdz/ — [sT8] ‘crash, imper, {_.2.H.L} — {A.L?.HL}
d. bla[x]-a ‘brass’ — bla[s-a]k ‘tin hut’
u[x]-o0 ‘ear’ — u[g-u] ‘ears, gen. {_H} — {ALH}

The 1 Velar Palatalization derives the voiceless retroflex affricate from /k/
and the voiced retroflex spirant when the input is /g/. If the input /g/ is pre-
ceded by a spirant, the output is the retroflex affricate (see 34c).”® The velar
spirant gives rise to the voiceless retroflex fricative (34d). As illustrated in
(34), the 1% VP involves the mapping between the resonance-less represen-
tation of velars and the |A|-headed representation of retroflex consonants.

(35) Anterior Palatalization

Examples Input — Output
a. dru[t] ‘wire’ - dru[te-a]ny ‘of wire’ {A.2H} — {AL?H}
b. sto[d]-ycz ‘sweetness’ — sto[dz-a]k ‘cutie-pie’ {A2HL} —- {AL?.HL}
c. pa[s] ‘stripe’ — pa[g-a]sty ‘striped’ {AH} — {ALH}
d. gry[z] ‘bite (noun)’ - gry/z/ — [¢] ‘bite, imper’ {AHL} — {ALHL}
e. ka[r]-a ‘punishment’ - ka/z/ — [s] ‘punish, imper. {A} - {A.LH}
f. popio/t/ — [w] ‘ash’- popie[l-a]ty ‘grey’ {AU — {AL?}
g. ogo[n] ‘tail’ - ogo[n-a]sty ‘tailed’ {A2L} — {AL?L}

7 In Polish, word-final voiced obstruents undergo the general process of Final Obstruent
Devoicing (see Cyran 2014 and references found there).

'8 One of the reviewers points out that the issue of the mapping between /g/, /z/ and /dz/
is too important not to be addressed in the main text. I agree, but since it is not essential to
the main point of the paper, I address it in the Appendix.
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h. s[p]-ac ‘sleep’ — §[p'-o]ch ‘drowsy head’ {U.2H} — {UL?.H}

i. kol[b]-a ‘cob’- kol[bl-a]sty ‘cob-shaped’ {U2HL} — {UL?2HL}
j. sto[m]-a ‘straw’ - sto[m’-a]n-y {021} — {UL?.L}

k. Gol[f] ‘Volkswagen Golf* — gol[f-a]rz ‘Golf driver’ {U.H} — {U.LH}

. tra[v]-a ‘grass’ — tra[v'-a]st-y ‘grassy’ {UH.L} — {ULH.L}

Anterior Palatalization derives prepalatals and palato-labials from dental
and labial segments. This generally involves the augmentation of the repre-
sentation containing elements |A|/|U| with the palatality element [I|-head.”

Two facts illustrated in (34) and (35) motivate the account proposed here.
First, 1 VP and Anterior Palatalization very often take place before vowels
which do not contain the palatalizing element [I|. In the case of the impera-
tive forms, found in (34b) and (35d-e), the changes do not have segmental
conditioning at all. As a result, the relation between the structural changes
of the two types of palatalization and the environment in which they take
place cannot be defined in surface-true phonological terms (see Gussmann
1978, 1980; Rubach 1984, 2003, 2017; Schwartz 2013 for particular analyses).

Given the opaque nature of the 1% VP and Anterior Palatalization, many
scholars classified these changes as part of the morphophonological rather
than the phonological system of the language (see Dressler 1985; Spencer
1986; Czaykowska-Higgins 1988; Gussmann 1992, 2007; Czaplicki 2013 and
Zdziebko 2015). Most of these works propose that the derivation of the rel-
evant alternations calls for the reference to certain lexical or/and morpho-
logical information specific to the affixes that accompany the relevant alter-
nations.

Secondly, despite involving different structural changes, the 1** VP and
Anterior Palatalization are very often observed in the environment of the
same affixes. Both types of palatalization take place before the adjectival af-
fixes -an- and -ast- (see 34a, b; 35a, j and 35c, g, i, 1), the nominal affix -ak-
(32d and 33b), the Imperative, as well as in the infinitives of certain verb
classes (e.g. po[t] ‘sweat’ - po[te]-i¢ ‘sweat, inf. and stra[x] ‘fear’ - stra[s]-y¢
‘scare, inf.) and in the paradigms of adjectives derived from animate nouns
(e.g. ko[t] ‘cat’ - ko[te-3] ‘feline, fem, acc, sg. and smo[k] ‘dragon’ - smo[t$-3]
‘of dragon, fem, acc, sg’) as well as several other affixes, which are not illus-
trated here for reasons of space.?

¥ The exception is the derivation of the retroflex spirant [z] from the underlying /r/ (see
35e). This change is highly idiosyncratic and will not be addressed here in any detail. I follow
the vast majority of the literature on Polish morphophonology and assume that the lateral
/1/ is derived from the underlying velarized /¥/, which never surfaces in Standard Polish and
instead is realized as [w] (see 35f).

% See Gussmann (2007: ch. 4) for other examples of derivational affixes which trigger the
1 VP and Anterior Palatalization.
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Zdziebko (2015) proposes that the morphophonological palatalizations,
such as the 1% VP and the Anterior Palatalization, involve the integration
of floating pieces of autosegmental representation into the structure of the
stems. The floating autosegments were assumed to constitute the lexical rep-
resentation of particular inflectional categories. Without getting into detail,
let me point out that the proposed account was only partially successful as
it did not account for the fact that many affixes trigger changes as different
as the 1** VP and Anterior Palatalization. In short, the analysis presented in
Zdziebko (2015) was unable of accounting for such alternations by means of
a single floating autosegment.

In what follows I propose an analysis in which the 1 VP and Anterior
Palatalization are derived by the integration of one and the same floating au-
tosegment. Let me assume that the affixes in the environment of which both
those changes are observed are lexically represented with a floating Place
node hosting elements |A|-head and |I|-head (see 36).

(36)
Place

/ \

A I
The integration of the floating autosegment into the structure of the stem is
enforced by the high ranking of the constraint presented in (37a), which is
the Containment Theory version of a constraint proposed by Wolf (2005). In
addition, let me postulate the activity of the markedness constraint *2PLACE,
which requires Root nodes to host only one Place node. The relevant version
of *2PLACE is sensitive only to phonetically visible material.

(37)
a. "FLOAT: assign a violation for any instance of a floating, i.e. non-integrated,
node/element found in the output
b. *2PLACE: assign violation for every Root node connected to more than one
Place node

The concatenation of a stem terminating in /k/ with an exponent of the ad-
jectival head containing (36), is evaluated as in (38). The candidates do not
include the inflectional endings, which do not affect the evaluation.



206 Stawomir Zdziebko

(38) smo/k/-/[P1[AI]]/-y — smo[t§]-y ‘of dragon’

InpUT: smo/k/-/[PI[A.I]]/ | =
alal s
s 9EE R
£ ORIE| A&
a. smo/k/-[PI[A.I]] *1 *
b. Root N
/A
Place Place
/N
A 1
c. Root *! *
/N
Place Place
/A
A 1
d. Root * *
/A
Place Place
/N
Al
e. iz [ts] = Root * *
/N
Place Place
/\
A I

The faithful candidate (38a) does not integrate the autosegment and thus
fatally violates *FLoAaT. The integration of the floating Place node into the
structure of the velar violates the constraint *2PLAcCE (38b). This may be
avoided by marking the association line between the Root node and the lexi-
cal Place node of the velar as invisible to phonetic interpretation, thus ren-
dering the Place node unparsable (candidates 38c—e). Since the floating au-
tosegment contains two headed elements, its faithful integration violates
constraint "HyDprA. This, in turn, may be avoided by demoting one of the
elements to the status of the operator. Since IDENTHEAD |A| is assumed to
be ranked higher than IDENTHEAD |[I, it is the latter element that is demot-
ed giving rise to an expression composed of |A|-head and |I|-operator (38e),
which is phonetically realized as the retroflex place of articulation in Polish.

The integration of the relevant floating autosegment into the structure
of the dental consonant calls for the employment the constraint (39), which
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belongs to the same family as *2PLAck and which bans the presence of two
instances of the same element in a single segment.

(39)
*2|E|: assign a violation for every Place node hosting more than one element [E]|

(40) ko/t/-[P1[A.I]]-a — ko[te¢]-a ‘feline, fem.

INpPUT: <| =
ko/t/-/[PI[A.I]]/ 2l 19
J— = =
m < T | =
2. | EEG
HEEER IR
a. ko/t/-[PI[A.I]] il *
b. Root *1 *
/N
Place Place
| /A
A A 1
c. Root 1 *
/N
Place Place
| /N
A A I
d. Root ! *
[\
Place Place
VA
AAI
e. Root *1
/A
Place Place
/71N
AAI
f. Root 1
/N
Place Place
A I
AAI
g. = [t¢] = Root
/N
Place Place
I/
A Al
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As illustrated in (40c), the non-realization of the lexical Place node prevents
the violation of *2PLACE, but incurs the violation of a high marked faithful-
ness constraint MAx |A|, which punishes the non-realization of element |A|
found in the final consonant of the stem. The violation of MAX |A| may be
prevented by reassociation of |A| to the newly integrated lexically floating
Place node. This, however, results in the relevant Place node hosting two
instances of element |A| and provokes the fatal violation of *2|E| (see candi-
date 40d). Candidate (40e) avoids the violation of *2|E| by rendering phonet-
ically unrealized the headed element |A|, which was originally associated
with the floating Place node. Crucially, this repair strategy does not violate
constraint MAx |A| as under the definition of the MAax-family of constraints
presented in (11d) and repeated below for convenience, Max [E| constraints
are violated only by elements which have been integrated into the prosod-
ic structure in the input. The relevant instance of |A|-head was part of the
floating autosegment and thus not integrated into the prosodic structure in
the input.

(41) =(11d)
Max [E|: assign a violation for every element |E|, which is integrated into the
prosodic structure in the input, but is not realized phonetically

At the same time, the structure (40d), which violates constraint *HYDRA,
may be subject to further optimization. The reader will recall that *HYDrA
is and I-constraint and is violated by the material that is not realized pho-
netically. As a consequence, the non-realized element |A|-head contributes
to the violation of *HyDraA. Importantly, the demotion of the non-realized
|Al-head to the status of the operator does not violate the faithfulness con-
straint IDENTHEAD |A|. This is the case as faithfulness constraints may be
violated only by the phonetically realized material. Since element |A|-head
is not realized phonetically in candidates (40e-g), candidate (40f) does not
induce the violation of IDENTHEAD |A|. This fact decides about the optimal
status of the candidate (40g), which realizes phonetically the combination
of element |A|-operator and |I|-head and thus derives the prepalatal obstru-
ents.

Finally, the tableau in (42), summarizes the integration of the floating
Place node (36) into the structure of a stem terminating in a labial consonant.
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(42) za/b/-[PI[A.I]]-a — za[b']-a ‘of frog, fem.

INnpPUT:
za/b/-/[P1[A.I]]/

Max [U]

*{U.AL?.HL}

*HYDRA

IDENTHEAD |A|

IDENTHEAD |]|

a. Root
/0
Place Place
| /N
U A I

*

*

b. Root

/N
Place Place
| /)N
UAI

*1

c. Root
[\
Place Place
A

UA

| —

*|

d. i==d. Root
/N
Place Place
| /]
U A I
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Candidate (42a), which avoids the violation of *2PLACE, is eliminated by the
high ranking of Max |U|. The relinking of element |U| found in the labial
gives rise to a combination of elements which is eliminated by an inven-
tory constraint *{U.A.LL2.H.L}. Candidate (42c) fatally violates *HYDRA. In
the winning candidate, element |A|-head is both demoted to the status of
an operator and unparsed. This does not violate faithfulness constraints as
(i) the relevant instance of |A|-head was unintegrated and phonetically un-
interpretable in the input, (ii) it is not phonetically visible in the output and
hence its demotion to the status of an operator does not violate constraint

IDENTHEAD |A|.
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5. Conclusion

This paper has argued that the presence of more than one headed element
in a phonological expression in a marked configuration that triggers the vi-
olation of the constraint "HYDRA. It has been shown that the high ranking
of *"Hypra influences the shapes of the inventories of nasal vowels in lan-
guages such as French and Brazilian Portuguese. At the same time, the data
from Yoruba point to the violable nature of the constraint. It has been shown
that the activity of “HYDRA blocks the rising of the nasal vowel /¢/ and thus
does not allow the vowel to trigger Surface Velar Palatalization in Polish.
Moreover, the marked status of doubly-headed expressions and the activity
of *HyYDRA have been argued to play the crucial role in the unified account
of the 1% Velar and Anterior Palatalization.

Appendix: The spirantization of /g/

The output of the application of the 1 Velar Palatalization to the voiced velar
plosive /g/ results in the derivation of the voiced retroflex spirant 7] (A1) or
the voiced retroflex affricate [dz] (A2).

(A1)
a. no/g/-a ‘leg’ — no[z]-ny ‘of leg’
b. wuwa/g/-a ‘attention’ - zauwa/z/-y¢ ‘notice’
c. ul/g/-a ‘relief’ — ul/z/-yé ‘relieve’

a. mo/zg/ ‘brain’ — mo6[zdz]-ku ‘brain, dim, gen, sg’
b. ré/zg/-a ‘rod’ - ré[zdz]-ek ‘wand, gen, pl’
c. mia/zg/-a ‘pulp’ — mia[zd7]-yé ‘smash’

The spirant surfaces if the input /g/ follows a sonorant. If the lexical /g/ is
preceded by /z/, it surfaces as [dZ], while /z/ has to assume the retroflex place
of articulation.

Let us assume that the spirantization of /g/ observed in (A1) is provoked
by the high ranking of the markedness constraint *dz, Let us also assume
that the spirantization in the context of /z/ would derive a sequence of ad-
jacent spirants /zz/, which is illegal in Polish, hence no spirantization is at-
tested after /z/.

Given that /dz/ differs from /z/ in the presence of the occlusion element
|2|, we must conclude that the repair strategy selected by the grammar to
avoid the derivation of /dz/ is the suppression of element |?|. This provokes
the violation of the low-ranked faithfulness constraint Max |?|.

The apparently problematic aspect of this analysis is that elements
|A|-head and |I|-head, which define the place of articulation of the /d7/ derived
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from /g/, are not lexically integrated in the prosodic structure and their be-
ing marked as unrealized does not violate Max constraints. Hence, the non-
realization of |A|-head (deriving a voiced palatal plosive [5] — {A.L2.H.L}) or
[I] and |A| (deriving [g] - {A.I.2.H.L}) seem to be a more optimal strategies to
avoid the violation of *dz, than the non-realization of the lexically associ-
ated [7].

Note again, that Max constraints are violated only by the non-realization
of the elements and nodes which have been integrated in the prosodic struc-
ture in the input or lexical representation. This is the case as the task of Max
constraints is to maintain the status of elements/nodes as phonetically inter-
pretable and only such elements/nodes are phonetically interpretable as are
integrated in the prosodic structure. This requirement has been formalized
in Trommer and Zimmermann (2014: 471) as one of their ‘Axioms of pho-
netic realization’ (see A3).

(A3)
A phonological node is phonetically realised if and only if it is dominated by the
highest prosodic node of the candidate through an uninterrupted path of pho-
netically visible association lines.

Does that mean that the non-realization of elements which are part of float-
ing autosegmental nodes comes for free? I want to argue that the answer to
this question is negative. The non-realization of elements that enter phono-
logical computation as part of the floating autosegments incurs the violation
of constraints from the PARSE family. PARSE constraints are one of the better
established and the oldest family of constraints. The general formulation of
PARSE is presented in (A4), after van Oostendorp (2007).

(A4) PARSE (van Oostendorp (2007: 125))
Every phonological element needs to be parsed into the prosodic structure.

PARSE constraints are more general than MAX constraints in that they pro-
mote the realization of any element or node, whether it was prosodically in-
tegrated in the input of not.

On the assumption that being parsed into the prosodic structure trans-
lates into being phonetically realized, the non-realization of elements that
are part of floating autosegments incurs the violation of PARSE constraints.

If we further assume that constraints PARSE |A| and PARSE [I| are ranked
higher that Max |?| (and PARSE |?|), but lower than Max |A|/ Max |U|, than
we derive the correct output of the application of the 1 VP to /g/ as well as
the application of Anterior Palatalization.

The ranking of constraints PARSE |A| and PARSE |I| above constraints IDENT-
HEeaD |A| and IDENTHEAD |[I] is also important for the elimination of candi-
dates in which the floating place node is integrated into the representation of



212 Stawomir Zdziebko

the stem-final consonant, and simultaneously the elements associated with
it are marked as unrealized phonetically (see A5).

(A5)
Root Root
\ /N
Place Place — Place Place
| /N | /o \

AU 1 A AU I A

Note that this strategy causes elements |A|-head and [I|-head to be unrealized
phonetically, which in turn means that switching the headedness status of
any of those elements does not to provoke the violation of IDENTHEAD con-
straints. However, it does provokes the violation of PARSE constraints. Given
the ranking in (A6), the mapping (A5) is suboptimal.

(A6)
Max |A]; MAX |U| > “HYDRA > SPEC > PARSE |A[; PARSE |1| > IDENTHEAD |A| > IDEN-
THEAD ]|
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