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Chapter (3):
Suprasegmental and Prosodic Phonology of Iranian-Balochi

Dialects

This chapter deals with the phonological units which extend over more than
one sound segment in an utterance (suprasegments). First syllable structure in
IBDs will be studied, since the syllable is a major element in describing
phonotactic patterns in languages, and it is considered as a phonological unit
which supplies a level of prosodic organization between segment and higher-
level prosodic units. Then I will focus on the phonological behavior of geminate
consonants in IBDs, since the term geminate refers to a long or double
consonant, it can be discussed as a suprasegment unit in phonology.
Furthermore, word stress patterns in IBDs will be discussed. All suprasegmental
and prosodic topics which have been mentioned already will be analyzed by the
analytical tools in OT.

I will proceed as follows. In section 3.1, we will become familiar with the
syllable-internal structure in IBDs, including onsets, codas, nucleus, internal and
final codas asymmetries, and IBDs’ syllable weight system. This section will
also introduce the OT approaches to analyze the observations on IBDs syllable
structure such as obligatory onset, the structure of coda, syllable peak and word-
initial onset clusters. In section 3.2, | will present the two types of geminate
consonant in IBDs, namely final and intervocalic geminate. First the moraic
representation of geminate will be given and then the OT approaches to IBDs
geminate will be presented. Finally, section 3.3 will deal with the stress pattern
system in IBDs, first the formal representation of stress pattern in metrical
phonology will be given, and the relevant OT analysis for the position of
primary stress in mono-morphemic words, compound words, and root with an
affix will be discussed.

3.1 Syllabe-internal structure in Iranian-Balochi dialectes

3.11 Introduction

The syllable is a prosodic category that orders segments in well-formed
sequences according to their sonority values, it means that the syllable has a
vowel (high sonorant segment) in the nucleus position which generally is
preceded or followed by lower sonority segments, normally consonants (see Zec
2007). In the prosodic hierarchy, the syllable is located above segment and
bellow word, so it is larger than the segments and smaller than the word (Zec
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2007:162). Besides, the syllable is a main part of phonological generalization,
and is connected with both segmental and suprasegmental levels (Fery and van
de Vijver 2003).

Iranian-Balochi dialects have reasonably complex syllable structures, their
syllable structures include open and close syllables and onset clusters and coda
clusters as well: CV, CVC, CVVC, CCVC, CVCC and CCVCC. In addition,
most words are monosyllabic or disyllabic and rarely trisyllabic. This section is
organized as follows: in section 3.1.2. | describe the syllabic constituency in
IBDs which includes the consonantal position (i.e. onset and rhyme); then the
vowel distribution in the nucleus of the syllable structure, the syllable contact,
Final consonants and internal codas asymmetry and finally syllable weight.
Section3.1.3. investigates and analyses the IBDs syllable structure in OT.

3.1.2  Syllabic constituency in IBDs

3.1.2.1 Onsets

This constituent seems obligatory in Balochi dialects, whenever the
concatenation of morphemes would result in an onsetless syllable, epenthetic
[?]%0r [j] are inserted, as the following example demonstrates.

2 LOMBARDI (2002:4) assumes that the glottal stop has a pharyngeal place specification and
suggests that the hiera
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[?] insertion in a word-medial onset position

a.i molla-ok [molla?ok] ‘butterfly’
a.ii do-om [do?om] ‘second’
a.iii hadid3a-ok [heedidze?0k] ‘ladybird’
a.iv dsola:-ok [dzola:-?0oK] ‘spider’

b.i ses-om [se:-jom] ‘third’

b.ii wa:dza-ir [wa:dzae-jiz] ‘a man’
b.iii distae-i- [distae-ji:] ‘(s)he saw’

(1) shows that when a suffix starts with a vowel and the preceding stem
ends with a vowel, a consonant [?] or [j] are inserted as vowel hiatus resolution
(1 will discuss more about this phonological process in the next chapters). These
obstruent consonants provide the following syllable with an onset. Moreover,
[?] mainly occurs in word-initial position before a vowel, given words like
[20mi] ‘age’, [2&kl] ‘wisdom’, [?&mb] ‘mango’,[?a:pos] ‘cow in calf’.

Simple onsets can be filled by any consonant, with notable exceptions: the
[n] and [1] can occur at the end of the word respectively like in zeng ‘bell’,
klieg ‘lizard’, but not at the beginning *ngez or *Jjerkaebs.

Furthermore, word-initial consonant clusters are also allowed in IBDs,
consider the following examples:

2 Word-initial consonant clusters
a t/limp [t{"limp] ‘bubble-bubble’
a.ii plizftok [p"ift"ok] ‘martin’
aiii - klieg [K"liex] “lizard’
a.iv blek [blek] ‘write!”
a.v gla:bi [gla:bi] ‘pink’
b.i tfra:g [tf"ra:g] ‘light’
b.ii bra:s [bra:s] ‘brother’
b.iii  krutf [K"ru:tf] ‘a kind of date’
b.iv gru:g [gru:g] ‘storm’
b.v trond [t"rond] ‘rough’
b.vi drueg [drueg] ‘lie’
b.vii  prah [p"ra:h] ‘wide’

rchy of ranked markedness constraints according to the place of articulation as proposed by
PRINCE / SMOLENSKY (1993) should be modified to include *Phar in the rightmost position.
This hierarchy is reproduced in as below.

*Lab, *Dor >> *Cor >> *Phar

With this hierarchy "/?/ will be [the] optimal epenthetic consonant [and] its place markedness
violation is even lower than that of the relatively unmarked /t/" (Naderi, van Oostendorp 2011:154).
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c. Jwamnak [fwdinaek] ‘shepherd’
c.ii bwa:n [bwd:n] ‘read!’
c.iii gwear [gweer] ‘chest’
c.iv dwa:zdzh [dwa:zdaeh] ‘tilve’

c.v dzwa:n [dzwdin] ‘young’
C.Vi swa.r [swa:r] ‘rider’

Based on (2), | can draw the following table (+ denotes that a combination
exists, - that it does not or is very marginal).

Table (3)
C, | r w
Ci
P + + -
b + + _
d - + +
t + +
k + _
g - + +
ds - +
tf + - -
S — - +
_ B +

Table (3) demonstrates that the first segment of a cluster is always a non-
retroflex obstruent and the second consonant in a cluster is either one of the
liquids [l, r] or the glide [w]. You can see that all cells are not filled in the table
(3). In particular, the combinations [tl, dl,] and [pw, bw] are missing. Since [tl,
dl] involve a coronal obstruent followed by a coronal liquid, and [pw, bw]
involve a labial obstruent followed by a labial glide. In other words, Balochi
onsets satisfy the following rule:

The two segments in the onset cannot have the same place of articulation
with the exception of the [tr] combination.

Balochi onset clusters fit the theory of Sonority Sequencing Generalization
(SSG). “SSG states the relative sonority within complex onsets: in a
biconsonantal onset cluster, the second consonant should be more sonorant than
the first.” (Zec 2007:189). So within the onset, less sonorant consonants precede
more sonorant consonant. In order to provide better explanations, consider the
sonority scale (the early works of Sievers 1881):
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4) Sonority scale
obstruents < nasals < liquids < glides < vowels
1 2 3 4 5

If 1 use the number in (4) and transfer them into columns of asterisk, the
syllable structure of the word grain ‘heavy, expensive’ can be represented as:

Q)

% X % %

[3=Y
w

[S20 =]
N Z * %

This structure shows that the segments before the nucleus (the highest
element) gradually rise in sonority, whereas those following the nucleus (peak)
fall.

In IBDs, [gr], [kr] are fine clusters, rising from the 1 of [g], [K] to the 3 of
[r], but [gn] is not, and neither is any other cluster of obstruent and a following
nasal.

The reason for this is that the dispersion between an obstruent and a nasal is
not large enough, which can be explained by Minimal Sonority Distance (MSD)
imposed on a pair of onset segments (Steriade 1982, Selkirk 1984a, Levins
1985, Baertsch 2002 among others). Based on the scale in (6), [g] is separated
from [r] by two intervals, while only one interval separate [g] from [n]. The
minimal sonority distance in the Balochi is at least two intervals. In sum, any
two consonants that are at least two intervals apart can form a complex onset in
Balochi.

(6) Sonority Distance
0] N L

3 2 1

Zec (2007:189) gives the range of values for MSD, based on the scale in (6)
as follows (O= obstruent, N= nasal, L= liquid):

a) MSDO 00, NN, LL
b) MsD1 ON, NL
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c) MSD2 oL

Sequences with flat sonority have the value MSDO, those with the steepest
rise, MSD2, and the sequences with a less steep rise are given the value MSD1.

Balochi, which allows OL onset clusters, provides an example of a language
with minimal sonority distance MSD2.

Thus, in Balochi both simple onsets and complex onsets are allowed.
Moreover, in the onset cluster the less sonorant consonant precedes the more
sonorant segment.

However, IBDs have number of word-initial clusters which violate the
sonority sequencing generalization. These are words such as in (7).

@) word-initial consonant clusters against (SSG)
a.i. spit [sp"i:t] ‘white’
a.ii spizt [sp"itt] ‘speed’
aiii  spank [sp"&nk] ‘story’
aiv  spantan [sp"&nt"din] ‘wild rue’
b.i pkaep [pk"2ep] “fall down!’
b.ii pkoyt [pk"ott] ‘beat!’
b.iii psu:t/ [psutf] ‘burn!’
b.iv bzu:r [bzu:r] ‘take!’
b.v bgu: [bgu:] ‘say!’

In examples 7(a.i- a.iv), coronal /s/ is followed by a plosive /t, p/. In addition
in the imperative forms the prefix b- or p- adds to the present stem like in 7(b.i-
b.v). Not only do these words all start with two obstruents, in spite of the
demands on dispersion which Balochi data otherwise shows, but words like
bgwep ’knit!” and ptreend3 ‘hang!” even start with three consonants.

One common strategy to explain such cases as in other languages such as
English, Dutch and Greek is to consider the initial consonant of onset clusters
(here in Balochi dialects s, p and b) not to be part of the core syllable, but to
form a prependix which is considered to be outside the domain of normal
syllabification process. This extra consonant has an extrasyllabicity property,
i.e. not belonging to the syllable structure (Ein and van der Hulst,
2001:138,148). Thus words like btros ‘fear!” and spi:t ‘white’ might have the
following structures:
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(8) I. btros  [bt"ros] “fear!’
()
/\
prepndix onset rhyme
/—\
nucleus coda
C C C C
b t r 0
Il. spizt [spi:t] ‘white’
/G\
prependix onset
rhyme
/\
nucleus coda
C Vv \% C
S p i i t

Although medial sC can occur, s is in the coda and c in the onset of the
second syllable and hence not a violation of the sonority hierarchy within one
onset, as shown in (9).

9) Medial sC in IBDs

ai da:sta:n [da:s] , [t"d@in] o ‘story’
a.i basta [baes] . [t"e] ‘box’
a.iii restaeyg [rees] o [t"eg] ‘ripe’

The initial consonant of the medial cluster must be syllabified as a rhyme of
the preceding syllable and the final consonant of the medial cluster belongs to
the onset in the following syllable. In fact the medial clusters in (9) are
heterosyllabic.
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Now | turn to the coda position in IBDs. The data illustrate that every
consonant can occur in this position, except [w] and [?]: fah ‘king’, mi:r ‘sir’,
brl ‘dog’, ta:s ‘bowl’, pa:n ‘drug’, pa:t ‘trick’, da:r ‘wood’ etc. Furthermore,

there are also final consonant clusters as in (10).

(10) word-final consonant clusters

a.i
a.ii
a.iii
a.iv
a.v
a.vi
b.i
b.ii
b.iii
b.iv
b.v
b.vi

longd
band
[ueng
kelent
neginz
namb
kaelb
ha:lg
hajk
hord
moryg
barp

[1ond]
[b&nd]
[t"eng]
[K"elent]
[neginz]
[n@&mb]
[k"zlb]
[ha:lg]
[hzejK]
[hord]
[morg]
[baerp]

‘fellow’
‘rope’
‘knee’
‘shovel’
‘lentil’
‘dew’
‘heart’
‘peach’
‘eyeball’
‘small’
‘bird’

‘snow’

Examples in (10) and geminates in the word-final position are an evidence
for Balochi having a complex coda. Consider following structure (O: onset, R:

rhyme, N: nucleus and C: coda):

(112) morg

[morg] ‘bird, hen’
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The sonority profile of the codas in (10) is always the same: a liquid or nasal
followed by an obstruent. A coda cluster therefore is the mirror image of onset
cluster. All final clusters in (10) support the sonority sequencing generalization
in word-final position: within the coda, more sonorant consonants precede less
sonorant consonants, excluding geminate here. (Ein and van der Hulst, 2001).

On the other hand, there are number of examples in IBDs that complex
codas violate the sonority sequencing generalization in the coda position.
Consider the following examples:

(12) word-final consonant clusters against (SSG)

a.i dohl [dohl] ‘kettledrum’
a.ii pohl [pohl] ‘bridge’
aiii  tahl [t"aehl] ‘bitter’
aiv ket [k"etl] ‘kettle’

av kosl [k"osl] ‘ablution’
a.vi nogl [nogl] ‘candy’
avii  2ak [22k"] ‘wisdom’
a.ix yopl,kobl [yopl], [K"obl]  ‘lock’®

b.i zaehr [zaehr] ‘bitter’

b.ii sohr [sohr] ‘red’

b.iii mohr [mohr] ‘tight’

b.iv  pekr [p"ekr] ‘thought’
b.v kabr [K"abr] ‘grave’
b.vi Paesr [2aesr] ‘afternoon’
c.i kahn [K"ahn] ‘kanat’

c.ii lzzhm [leehm] ‘slow, soft’
d.i kabg [K"zebg] ‘partridge’
d.ii hapt [haept] ‘seven’
d.iii zatk [zatk] ‘born’

div  patk [p"aetk] ‘the sound of bullets’
d.v zatk [zatk] born’

d.vi peatk [p"aetk] ‘cooked’

Based on examples in 12 (a-c), consider table (13):
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T|O|X|Q|n|~>
ol e B o I o O

Table (13) shows that the first segment of the final clusters is a non-
retroflex obstruent, and the second consonant in a cluster is either one of the
liquids [l, r] or the nasals [n, m]. So, there is a sequence of obstruent/ sonorant
which is an example of rising sonority with MSD2 values which is against the
SSP.

For dealing with SSP violations, there are number of proposals such as the
core and affix, syllable appendix. (Yu Cho and Holloway King 2003). The
present proposal in which | analyze the data in (12) relies on the notion of
semisyllables. Semisyllables are syllables that have no mora. Semisyllables are
known as degenerate syllable, minor syllables, headless syllables, and
consonantal syllables. Properties of semisyllables are as follow (Yu Cho &
Holloway king, 2003: 187):

(14) Properties of semisyllables
“a. No nucleus
b. No codas
c. No stress/accent/tone
d. Prosodically invisible
e. Well-formed onset clusters
f. Restricted to morpheme peripheral positions”

Semisyllables are defined as syllables that contain no mora. Sonority
sequencing principle applies to consonant clusters including semisyllables,
because they form a syllable which has an onset but no nucleus. Since there is
no syllable peak, there is only rising sonority in semisyllables. While moraic full
syllables are represented with regular sigma (o), semisyllables represented with
a final-position sigma (¢). The semisyllables in Balochi are restricted to the right
edge of the word. The representation of the word sohr is as given in (15):
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(15) sohr [sohr]  ‘hot, red’

o o
onset rhyme
nucleus coda
S 0 h r

Moreover, in 12 (d) there are number of examples with the sequences of
two obstruents

(stop+ stop) at coda position, they show flat sonority which has MSDO
values based on Zec (2007). Table (16) shows the plateau clusters in datal2 (d).

(16)
c2 g k t
C1
b +
p +
t
t +

Indeed, table (16) displays examples of harmonic clusters like [bg, tk, tk]
which are formed by a sequence of [-dorsal][+ dorsal] stop (Yu Cho &
Holloway King 2003). The harmonic clusters involve homogeneity of laryngeal
features, non-homogeneous clusters of [-dorsal][+dorsal] are found in Balochi
data as in *pg *bk *tg *tg just like in Georgian harmonic clusters (Yu Cho &
Holloway King 2003).

Whereas coda clusters in data (12) show the falling sonority in coda clusters,
the data (12d) are types of coda clusters with flat sonority.

3.1.2.3 Nucleus

Considering rhymes to consist of two constituents, the nucleus and coda, in
this subsection the distribution of vowels in the nucleus position in the syllable
structure of IBDs is presented. Certain restrictions may exist in this distribution,
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something which needs to be described. The vowel distribution of IBDs is as
follows:

@an The distribution of vowels in IBDs
i In all three dialects, an open syllable with a consonant, i.e. CV,
both front and back monophthongs and diphthongs are observed.

ii. All vowels i.e. front, back and diphthongs can occur in the
nucleus position of CVC syllable structure.

iii. In CCVC structure, all front and back vowels except /1/ and
/u/can occur, and among diphthongs only /ou/ cannot occur in the
nucleus position.

iv. All short front, back and diphthong except /ou/ can occur in the
nucleus position of CVCC syllable.

In sum, Iranian-Balochi dialects are ones in which onset is obligatory and
does not allow onsetless syllables, and all consonants except [1,1] can occur in
an onset position. Moreover, codas are permitted, i.e. syllables maybe closed, all
consonants except [w] can occur as coda. Furthermore, it allows complex onset
and codas. In word-initial clusters, the first segment is generally an obstruent
which is followed by a liquid or a glide. The second segment in the word-final
clusters is normally an obstruent which is preceded by a liquid or a nasal.
However, there are clusters in both word-initial and word-final positions which
violate sonority sequencing generalization. | consider the first consonant of
violated onset cluster as prependix and the final offending consonant of coda
cluster as the semisyllable. They have extra-syllabicity property: not belonging
to the syllable structure. Finally, only vowels are syllabic in IBDs.

3.1.3  Syllable contact (SC) in IBDs

Syllable contact laws favor a preceding coda be lower in sonority than the
following onset (Davis1998, Gouskova 2004, among others). In other words, the
hetero-syllabic cluster must have descending sonority. In this subsection the
structure of the syllable contact (word-medial consonant clusters) in IBDs will
be evaluated based on the syllable contact scale proposed by Zec (2007: 190). In
scale (18) the sequences of flat sonority has SCO value, sequences of rising
sonority are given the value SC+1/+2, and those sequences with falling sonority
have SC-1/-2 value. (O stand for obstruent, N stands for nasal and L stands for
liquid)

(18) Syllabe Contact (SC)
SC+2 oL
SC+1 ON, NL
SCo OO, NN, LL
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SC-1 LN, NO
SC-2 LO

As (18) shows the sequences of OL, ON and NL have positive values, so
they are not preferred in word-medial cluster, while the syllable contact with
negative values are highly preferred. Besides the sequences of OO, NN and LL
have flat sonority.

Now consider the data in (19) which illustrate the syllable contact in IBDs.
19(a) is the sequence of N.O and L.O, 19(b) gives the sequence of L.O, and
19(c) presents the sequence of O.0.

(19) Syllable contact in IBDs
@ Falling sonority N.O/ L.O

ai ka:mpag [K"d@im.p"eg]  ‘head’
a.ii dombi:t/k [dom.bi:tfk] ‘tail’
aiii kumnzak [K"in.zaek] ‘heel’
aiv  tfintfok [tf"in.tf"ok] ‘pinky’
av hargofk [heer.gofK] ‘rabbit’
a.vi ka:rtfok [K"a:r.tf"ok] ‘knife’
avii  pelpel [p"elpel] ‘pepper’
aviii  falgom [felgdm] ‘turnip’
(b) Rising sonority O.N/ O.L
b.i fasma:n [?as.mdin] ‘sky’
b.i dokma [dok™.mz] ‘button’
b.iii  kohnag [K"oh.nzg] ‘old’
b.iv gehni:tf [geh.ni:tf] ‘coriandre’
b.v paehlunk [p"eh.ltink] “the side’
b.vi ba:drang [be:d.r&ng] ‘cucumber’
b.vii sobra [sob.rae] ‘floor cloth’
b.viii  megra:z [meg.ra:z] ‘scissures’
(© Flat sonority 0.0
C.i kaepta:g [K"zep.t"a:g] ‘shoulder’
c.ii hojter [hof.t"er] ‘camel’
d.iii redsgu [reds.gu] ‘marmot’
C,iv basteg [baes.t"zeq] ‘yogurt’
c.v neftaeg [nef.t"aeg] ‘single’
cvi  sohteg [soh.t"eg] ‘burn’
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The data in (19) exhibit that Balochi is among the languages which admit all
types of the heterosyllabic clusters. However, some languages like Sidamo (Zec
2007) are more restricted in this case and only prefer clusters in the negative
range of syllable contact scale and disfavor clusters in the positive range of
scale.

Furthermore, there is one more type of falling sonority syllable contact in
IBDs which consists of the sequence of glide (G) and obstruent (O) as shown in
(20).

(20) Falling sonority G. O

a.i Jejtan [fej.tdin] ‘evil’

a.ii zejtu:n [zej.tu:n] ‘olive’

a.iii mejda:n [mejddin] ‘square’

aiv  kejtfi:n [k ej.t"iEn] ‘scissor’
3.1.3.1 Internal codas and final codas asymmetry in IBDs

As it has already been discussed, in IBDs both simple consonants and
consonant clusters are allowed in the final position (coda) namely CVC and
CVCC. However; data in (19) illustrates that medial clusters are heteroyllabic
and there is no complex internal codas in IBDs, so only a CVC pattern is
allowed word-internally and not CVCC. As the onsetless syllables are
disallowed in Balochi, thus the second component of medial consonant clusters
is considered as the onset of the following syllable. In fact, this is an argument
for considering clusters in codas to involve semisyllables.

In some languages, final consonants and internal codas are symmetrical like
Spanish, but in many languages final consonants shape in a different way than
internal codas, so in these languages final consonants are referred as
exceptional. Two reasons deal with the final coda exceptionality: (a) segmental
immunity which allows more consonants in the final position than in the internal
codas. (b) metrical invisibility which ignored the final consonants in the
metrical process (Coté 2011: 848, 845). The segmental immunity occurs in
IBDs. Whereas only one consonant is permitted in internal codas, two
consonants may appear in final positions. C6té (2011) discuses five factors
which trigger the segmental immunity: alignment, positional faithfulness,
licensing parameters, perceptual factors and morphology.

Patterns in (21) postulate the number of consonantal slots in internal codas
vs. final position, here the examples are ignored (C6té 2011:854).

(21) Internal codas Final position
a. o] C
b. C CcC
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C. o 2
d. C C
e. C (%]
f. CcC C

Type (21a) and (21b) show languages that allow more consonants in final
position, type (21c) and (21d) indicate the symmetrical languages and finally
(21e) and (21f) identify the languages that permit more consonants in internal
coda position(Coté).

Type (21b) is found in IBDs, which illustrates ‘final immunity’ effects.
Consequently the set of permissible codas in final position, which include all
consonants except [w] and [?], is more than the number of consonants in medial
coda. Likewise, complex codas are tolerated in final position and not in internal
coda. (21) gives the list of final position consonants and internal coda
consonants based on my data in IBDs:

(22) Internal coda consonants Final coda consonants
P1 bl dvkvgvs‘/: hv d3 p: bl t1 dv [l dl kl g: Sl Zl,fljl hlx
m!nillrlj mlnlllrlr!j

3.1.4 Syllable weight system in IBDs

Syllable weight or syllable quantity is a concept based on the distinction
between light (short) and heavy (long) syllables (Davis 2011). The moraic
theory (Hyman 1985; Hayes 1989) is a representational theory of syllable
weight. The mora represents the contrast between light and heavy syllables; a
light syllable is monomoraic whereas heavy syllables are bimoraic. Based on
Hayes theory (1989: 256-257) short vowels are underlyingly monomoraic
whereas long vowels are bimoraic. As to geminate consonants, geminates are
underlyingly moraic while single consonants are not moraic. However, in some
languages the non-geminate coda gets moraic status by the rule of Wight-by-
Position.

The moraic structure is language dependent. For example, in some languages
CVV and CVC are heavy syllables while in others only CVV counts as heavy
syllable (Hayes1989:255).

In Iranian-Balochi dialects the distinction between heavy and light syllables
is simply a matter of the number of segments in the nucleus: branching nucleus
syllables are heavy; non-branching nucleus syllables are light. Thus CV and
CVC are light syllables, whereas CVV is the heavy syllable (Ein & van der
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Hulst 2001:134-135). Besides, the “CVG”= word-final geminate3 consonants
are counted as heavy syllable in IBDs as well.

However, wight inconsistency occurs in IBDs. It means CVC syllables
sometimes pattern as heavy syllable and sometimes as light. Therefore the
weight of CVC syllables depends on the context within a word in IBDs. Context
dependent weight is a quite common phenomenon like in Kashmiri
(Davis2011:127).

In IBDs, context dependent weight of CVC syllables occurs in stress pattern
system. Normally in IBDs’ rightmost CVV(C) syllable (bimoraic) gets the
primary stress, but if a word has no CVV(C) syllables, then stress falls on the
rightmost CVC syllable. (Soohani, Ahangar, van Oostendorp 2011). So this is
an example of context dependent weight: a CVC syllable is bimoraic only in
words without long vowels, more explanation and examples will be given in
section (3.3) which deals with the stress pattern system in IBDs.

Moreover, Gordon (2000) proposes that the coda weight is predictable from
syllable structure. As sonorant consonants have greater energy than obstruents
and voiced segments have more phonetic energy than voiceless segments, the
sonority and voicing of coda play important roles in the language specific
weight of CVC. The results of evaluating coda consonants of 62 languages show
that languages with light CVC syllable have lower [+voice] to [-voice] and
[+sonorant] to [-sonorant] ratios coda consonants than the languages with heavy
CVC syllables. Besides CVC syllables in languages with mismatches
[+sonorant] to [-sonorant] and [+voice] to

[-voice] may either occur as heavy or light, and it is language—specific
indeed (Gorden 2000:9, 14).

IBDs data support Gordon's hypothesis, the number of sonorant consonants
in IBDs is less than the number of obstruents in coda position, but the number of
voiced segments is more than the number of voiceless consonants in final
position. As a result, Balochi is among languages with mismatching between
these two features namely sonority and voicing. Thus the CVC syllable may be
either heavy or light, as it has been already explained CVC syllable in IBDs is
context dependent.

3.15 IBDs syllable structure in OT

This section gives the optimality analysis of the syllabic constituency in
IBDs. First the data in (1) which deals with the consonant epenthesis in an onset
position will be investigated. Second the analysis for the onset consonant
clusters in data (2) and (7) will be given. Then the constraints for word-final
consonants clusters as shown in data (10) and (12), and syllable contact as

* IBDs have two types of geminate: word-medial and word-final geminate consonants which are
underlyingly moraic. It will be discussed in the next section.
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clarified in examples (19) will be discussed, and the final analysis will examine
the IBDs syllable weight in OT.

3.151 Obligatory onset in IBDs: an OT approach

The fact that IBDs prefer consonant epenthesis in the empty onset position
over onsetless syllables proves that onset is an obligatory component in 1BDs.
As discussed, glottal stop only occurs in an onset position before vowel. An OT
analysis of epenthesis segment uses the following two constraints:

(23) ONSET
Syllables must have onsets.
(Price & Smolensky 1993)

(24) DEP-10
Output segments must have input correspondents ‘No epenthesis’

The context-free markedness constraint, ONSET says that syllables must not
start with vowel. And the anti-epenthesis faithfulness constraint DEP-IO
prohibits segment epenthesis.

Epenthesis in onsets shows that IBDs rank DEP-1O below ONSET. Onset
epenthesis involves the following ranking:

(25) ONSET >> DEP-10
This ranking is demonstrated by the following tableau. It contains two
candidates, which differ only in the presence versus the absence of an epenthetic

consonant.

(26) amb  [?emb] ‘mango’

Input: /eemb ONSET DEP-10
a.e ?emb *
b. a&mb *W L

Candidate (a) is a winner, since it satisfies the higher ranked ONSET by
filling the onsetless position. But candidate (b) violates the undominated
constraint and avoids [?] insertion.
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3.1.5.2 Word- initial onset clusters in IBDs: an OT approach

As data (1), (2) and (7) show, the onset clusters are allowed in IBDs as well
as simple onsets. The onset clusters with rising sonority in (2) follow the
sonority sequencing principle, as repeated in (27):

27) onset-clusters with rising sonority

a.i t/limp ‘hubble-bubble’
a.ii kliey ‘lizard’

a.iii dswa:n ‘young’

a.iv bwa:n ‘read!’

av swa.r ‘rider’

Based on the sonority dispersion principle (cf. Parker 2011) the most natural
onset clusters are obstruent + liquid, obstruent + glide and obstruent + nasal,
while the least natural onset clusters are liquid + glide, nasal + liquid and nasal
+ glide. Dealing with examples in (27), word-initial clusters in IBDs are among
natural onset clusters.

In OT, preference for rising sonority onset clusters is captured by ranking
relevant Onset-well- Formedness constraints as in (28):

(28) Onset-well-Formedness constraints in IBDs
a. * 5 [Sonorant™ Obstruent)
The sequence of sonorant- obstruent (falling sonority) in an
onset position is not allowed. (Green 2003:239)
b. *COMPLEX
No complex syllable margins.
(cf. Prince and Smolensky 1993)

C. DEP-10
Output segments must have input correspondents ‘No
epenthesis’

d. MAX- 10

Input consonants must have output correspondents ‘No
consonant deletion’
(cf.McCarthy2008)

(29) Onset cluster with rising sonority
* ., [Sonorant”® Obstruent), DEP-10 >> MAX-10 >>*COMPLEX

This ranking illustrates that rising sonority in onset cluster is achieved by
ranking markedness constraints namely * j[Sonorant® Obstruent), and SON-
SEQ and also anti-epenthesis faithfulness constraint DEP-1O above the anti-
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deletion faithfulness constraint MAX-C and context-free markedness constraint
*COMPLEX.

Tableau (30) evaluates candidates for the input /bra:s/. Four candidates (30a-
d) vary in their onset structure. Each of the candidates has at least one violation.
Candidate (b) with reversing the onset sequence, fatally violates the
undominated context-free markedness constraint * ; [Sonorant® Obstruent). The
remaining candidates (30c) and (30d) are also losers, as they violate the
faithfulness constraints DEP-IO and MAX-10, even though they satisfy the
higher ranked constraints. The optimal candidate (30a) has one violation mark
which is not fatal.

(30) bra;s  [bra:s] ‘brother’

Input:/bra:s/ * ;[Sonorant™ Obstruent) ' DEP-10 MAX-10 *COMPLEX
a<  bras : *
b.  rbas W *
c. beras *W L
d. ras W L

However, in data (7) examples with falling sonority and plateau sonority are
exemplified. All initial-clusters in (7) are counterexamples to the sonority
sequencing principle (SSP). The obstruent onset cluster in IBDs is a
combination of fricative (F) and stops (S) as follows:

o FS: sta:r ‘star’, spift ‘spped’
e SF bhand ‘laugh!’, psu:tf ‘burn!’
e SS bkaep ‘fall down!’, pkogt ‘beat!’

Cross linguistically, the sequence of /s/ followed by a plosive is the most
frequent exception to the SSP (Parker 2011). Morelli (2003) notes that in
languages with plateaus onset clusters, four possible syllable onsets are attested
as in Balochi: FS, SF, SS and FF. She claims that the ‘least marked’ of these
types of clusters are FS and the’ most marked’ are SS. (31) expresses the
marked relationship for obstruent clusters (Morelli2003:364).

(31) a.FS>FF
b. FS>SF >SS

So far, the list of onset-well-formedness constraints are given in (28).To also
deal with the onset cluster with plateau sonority, the following two markedness
constraints (cf. Morelli 2003) and one faithfulness constraint could be
incorporated in our OT analysis.




65

(32) *PLATEU
Onset clusters with plateau sonority are not allowed.

(33) *S0O
A tautosyllabic sequence of a stop followed by any obstruent in onset
positionisnot  allowed.

(34)  IDENT (PLACE)
The place of articulation of an input segment must be preserved in its
output correspondent. (cf.Kager1999)

The following rankings give the optimal outputs for the input /pkep/ and
[spi:t/ respectively:

(35)  MAX-10, IDENT (PLACE), DEP-10 >> *SO >> *COMPLEX

(36) MAX-10, IDENT (PLACE), DEP-I0 >> *PLATEAU>>
*COMPLEX

In both rankings the faithfulness constraints govern all context-free
markedness constraints against the plateau sonority. These rankings produce the
output with SSG violation which seems to be allowed in IBDs.

Tableau (37) represents the sequence of SS as in /pkap/. The optimal
candidate is (37a), since it does not violate the undominated faithfulness
constraints; however, it has two non-fatal violation marks. Both candidates (b)
and (c) are losers. Candidate (b) has a fatal violation due to its segment deletion
and candidate (c) is eliminated as it violates the higher ranked IDENT (Place)
constraint, and finally the last losing candidate (d) violates the DEP-10 by
epenthesising a vowel between two obstruent consonants.

(37) pkaep [pkep] “fall down!’

Input:/pkaep/ MAX-C | DEP-IO . IDENT(Place) *SO *COMPLEX
a. = pkap * *

b. pap *W : : L L

c. prep *W L *

d. pekep *W L L

Tableau (38) shows the sequence of FS in the word-initial position as in
/spizt/. Candidate (b) is a loser, since it violates the anti-epenthesis faithfulness
constraints. Besides, candidate (c) is not optimal as well, as it has a fatal
violation mark. Candidate (d) violates the IDENT-(PLACE) by replacing the
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obstruent[t] by a sonorant [r], and also violates MAX-10 by deleting /s/. Thus,
candidate (a) is a winner, as it satisfies all higher ranked constraints.

(38) spit [spi:t]  “white’

Input:/spizt/ MAX-I0 | DEP-IO : IDENT (PLACE) | *PLATUE *COMPLEX
a. o spitt ' ' * *

b sepi:t W L L

¢ pit W L L

d sri:t *W *W L *
3.15.3 An OT approach to IBDs coda clusters

As data (10) and (12) show, the coda clusters are permitted in IBDs as well
as simple coda. The coda clusters with falling sonority in (10) follow the
sonority sequencing principle, but the examples in (12a, 12b and 12c¢) with
rising sonority and in (12d) with flat sonority violate the SSG, as repeated in
(40):

(39) Coda-clusters with falling, rising and flat sonority

a.i [ha:lg] ‘peach’
aii [p"ohl] ‘bridge’
a.iii [haept] ‘seven’

As it has been shown previously and illustrated in (39a.ii), the last segment
of syllable - coda combination in IBDs has formed the semisyllable, it is a non-
moraic syllable which contains only an onset and indeed no peak.

The OT analysis of examples in (39) uses three faithfulness constraints:
DEP-10, MAX-IO, and the anti-metathesis constraint namely LINEARITY-10
and, the alignment constraint as in (40).

(40) LINEARITY-IO
The output reflects the precedence structure of the input, and vice
versa. (cf.Kager1999)

(41)  ALIGNS-EDGE~¢
Align semisyllable to morpheme edge.

In addition, the remaining necessary constraints are markedness:
*COMPLEX, SON-SEQ and *C""" (cf. McCarthy2008) which militate against
the extrasyllabic consonants.




(42) *Cunseyll

Extra syllabic consonants are prohibited
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The following rankings (43-45) of above constraints deal with the coda
clusters with falling, flat and rising sonority respectively. In all rankings it
seems ranking all constraints except *COMPLEX with respect to one another is
totally irrelevant for the optimal output.

(43) Word-final coda clusters with falling and flat sonority

SON-SEQ, MAX-C, DEP-10>> *COMPLEX

(44) Word-final coda clusters with flat sonority
MAX-C, DEP-10, *C""Y" >> *COMPLEX

(45) Word-final coda clusters with rising sonority
LINEARITY, SON-SEQ, MAX-C, DEP-IO, ALIGN-EDGE ¢

>>COMPLEX

Now consider the succeeding tableaux which present the above rankings for
the input [halg], [haept] and [pohl] respectively.

(46) ha:lg  [halg] ‘peach’

Input: /halg/ SON-SEQ DEP-10 MAX-C *COMPLEX
a. < halg *

b. haleg *W L

c. hal *W L

d. hagl *W *

(47) haept [haept] ‘seven’

Input: /haept/ MAX-C DEP-10 *Cnl *COMPLEX
a. Thept *

b. hepet *W L

c. hap *W L

d. haept *W L
(48) pohl [pohl] ‘bridge’

Input:/pohl || LINEARITY ! SON-SEQ '@ MAX-C ' DEP-IO 'ALIGN-EDGE ¢ *Complex
a. =-poh. | i :

b. pohl *W *W *W
c. pohel *W *W

d. poh *W *W

e. polh *W *W *W
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As shown in tableau (46), candidates (b) and (c) violate the higher ranking
faithfulness constraints. Candidate (d) has one violation of the undominated
constraint SON-SEQ and one violation of context-free markedness constraint
namely *COMPLEX. Candidate (a) satisfies all undominated constraints and
only violates *COMPLEX which is not fatal, so the winning candidate is (a).

In tableau (47), candidate (a) is a winner; it does not violate any higher
ranked constraints while candidates (b), (c), and (d) all violate the higher ranked
faithfulness constraints.

Finally, all candidates in tableau (48), except candidate (a), violate the
ALIGN-EDGE¢ Moreover, candidate (b) violates higher ranked constraint
SON-SEQ due to the sequence of rising/falling segments in coda cluster.
Besides, both candidates (c) and (d) violate the faithfulness constraints DEP-10
and MAX-IO by inserting and deleting a consonant in the coda position
respectively. Candidate (e) has a fatal violation; it has a metathesis in the coda
cluster, so it violates the undominated faithfulness constraint LINEARITY. The
optimal candidate is (a), which satisfies all constraints.

3.154 IBDs Syllable peak in OT

The set of syllabic segments in the languages are different; it may include
vowels, liquids, nasals and obstruents. As it has been discussed, the set of
syllabic segments in IBDs only includes vowels. The sonority hierarchy of
syllable peaks is given in (49).

(49) Sonority threshold on syllabicity
U /V> up/L> py/N> pp/O
(Zec 2007)

The sonority hierarchy of syllable peaks in (49) illustrates a four-point peak
hierarchy. The most sonorant segments (vowels) are above the sonority
threshold, the second position is liquid and nasals are in the third point and the
least sonorant segments (obstruents) are in the final point. Balochi is among
languages whereby vowels are above the sonority threshold and not any other
segments. However, there are languages such as IT Berber that allows not only
vowels, but also liquids, nasals and even obstruents in the nucleus position (cf.
Zec 2007).

In OT, the set of relevant constraint rankings deal with the syllabicity is as
follows:

(50) Constraints on syllabicity (Prince and Smolensky 2004)
*l,lhlo>>*|.lh/N >>*ph/L>>*ph/V



69

(50) indicates that obstruents with less sonority are the most marked
segments and vowels with high sonority are the least marked segments in the
nucleus position.

The vowel preference in the nucleuses position in IBDs can be illustrated by
ranking the context-free markedness constraint ONSET and faithfulness
constraint DEP-10 above the constraint which bans the vocalic nuclei.

(51) ONSET, *u,/ L, MAX-10, DEP-IO >> * p, / V, *COMPLEX

Tableau (52) presents the above ranking for the input /gru:g/. Candidate (a)
is the optimal candidate, since it prefers the vocalic nucleus over the liquid
nucleus, though it has two violation marks which are not fatal. Candidate (b)
and (c) are losers as they violate the undominated constraints ONSET and*, /
L by selecting the liquid nucleus which is not allowed in the IBDs.

(52) gruzg  [gru:g] ‘storm’

Input: /gru:g/ ONSET | *w/L i DEP-IO *W/V i *COMPLEX
a.% gruig E E * ! *

b. grug W W * 5 L

Cc. ger.ug *W ! *W ! *W * ! L
3.155 IBDs syllable contact: an OT approach

Data in 19 (a), (b), and (c) provide evidence that all types of heterosyllabic
clusters are found in IBDs: medial-clusters with falling, rising and flat sonority
asin (563).

(53) Heterosyllabic cluster with falling, rising and flat sonority

a.i [pelpel] ‘pepper’
a.ii [sobre] “floor cloth’
a.iii [hofter] ‘camel’

Examples like (53a.ii) show that Syllable Contact Law (SCL) which prefers
descending sonority over the syllable boundary does not have strong influence
on word-medial clusters with rising sonority. Conversely; in heterosyllabic
clusters with falling sonority as in (53a.i), the SCL has a main role.

The role of SCL in OT is determined by outranking the SYLLCONT
constraint (cf. Green2003) over other relevant constraints as given in (54).

(54)  Ranking for falling sonority over syllable boundary
SYLLCONT>> *COMPLEX, ONS, MAX-C >> *cunsyll
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This ranking is supported by the following tableau of /pelpel/, which
represents the medial-cluster with falling sonority.

(55) pelpel  [pelpel] ‘paper’

Input: /pelpel/ SYLLCONT *COMPLEX | ONS | MAX-C >y
a. < pelpel

b. pe.lel : : *W

c. pelp.el *W LW

d. pe .L ' ' *W
pe e e

e. pe.lpel W | |

f. pep.lel *W

As tableau (55) proves, all candidates except candidate (a) have at least one
violation marks. Thus, candidate () is the winner, and all other candidates are
eliminated.

Considering the second type of word-medial cluster like in [sobra], leads us
to ranking (56). It deals with the word-medial clusters with rising sonority. This
type of heterosyllabic clusters are against SCL. So, in ranking (56) SYLLCONT
is not among undominated constraints.

(56) Ranking for rising sonority over syllable boundary
LINEARITY, MAX- C, *COMPLEX, ONS, *C"" >> SYLLCONT

Tableau (57) evaluates the candidates that match the input [sobre].
Although all constraints have one violation, it is not fatal for candidate (a). It
satisfies all undominated constraints and only violates the lower ranking
SYLLCONT. Thus the optimal candidate is (a). All remaining candidates satisfy
the SYLLCONT constraint at the expense of the violation of one of
undominated constraints (LINEARITY, MAX-C, *COMPLEX, ONS, and
*Cunsyll).

(57) sobra [sobra] ‘floor cloths’

Input:/sobrae/ | LINEARITY @ MAX-C ' *COMPLEX : ONS ! *C"™" | SYLLCONT
a. o sob.ra ! ! ! *
b. sora ! *W L
c. sorbz *W ! ! . L
d. sobr.a *W *W L
e. so.bre *W : L
f. sob.ra *W *W *
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The Heterosyllabic cluster with flat sonority like in (53.iii) is the third type
of word-medial cluster in IBDs. The relevant ranking is that in (58). As
hierarchy shows, the SYLLCONT is dominated by other relevant undominated
constraints just like in ranking (56). The illustration of it is offered in tableau
(59).

(58) Ranking for flat sonority over syllable boundary
MAX- C, *COMPLEX, ONS, *C""" >> SYLLCONT

(59) hojter [hofter] ‘camel’

Input: /hofter/ MAX-C | *COMPLEX i ONS : *C"™" SYLLCONT
a.= hof.ter *
b. hoter *W : : : L
c. hofter *W bW L
d. ho.fter *W , L
e. hof.ter ' ' *W ' *W *

An optimal candidate is (a), which satisfies all undominated constraints and
only violates the lower ranked SYLLCONT. Candidate (c¢) and (d) have
complex coda and complex onset respectively which militate against the anti-
complex cluster in syllable margins constraint; also candidate (c) has an extra
violation mark. Candidate (b) deletes the first component of hetereosyllabic
cluster so it is eliminated just like candidates (c) and (d). Finally, candidate (e)
has the most violations and is a loser as well.

3.2 Consonant geminates in 1BDs

3.21 Introduction

This section attempts to identify and represents two different types of
geminates, namely, the single vowel-adjacent geminate and the intervocalic
geminate in Iranian-Balochi dialects. In addition, analyses of these geminate
processes are given in the framework of OT.

Geminates normally refer to a long consonant that contrasts phonemically
with its shorter or ‘singleton’ counterpart (Davis 2011). In IBDs, almost all
singleton consonants have geminate counterparts. As data illustrate, geminates
in IBDs are mostly in word-final position, where they are preceded only by
short vowels. However, there are examples of intervocalic geminate, but no
geminates occur in word-initial position as shown in (60) and (61) respectively.

In IBDs, besides ‘true’ geminates which are underlyingly long, there are also
few examples of ‘fake’ geminate as well which will be discussed in the next
chapter of the present thesis (for discussion of true and fake geminates, see e.g.
Pycha 2010).
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(60)
0

(1)

(61)
(1

(1)

Word-final geminate consonants

Sonorants

a.i tfazmm
a.ii denn
a.iii weell
a.iv bell
a.v Jarr
Obstruents

a.i gaebb
a.ii Kipp
a.iii sadd
a.iv badd
a.v logt
a.vi bagg
a.vii lokk
aviii  nazz
a. ix ha(f
a.X g&33
a. Xi toss
a.xii letftf
a. xiii  gadsds

[tf&mm]
[d&nn]
[weell]
[bell]
[ferr]

[gaebb]
[K"ip"p]
[seedd]
[baedd]
[lot(]
[baegg]
[lokk]
[naezz]
[hzff]
[9233]
[toss]

[letftf]
[gd3d3]

Intervocalic geminate consonants

Sonorants

ai pallink
a.ii ballok
a.iii tfzelle
a.iv henna
a.v dzaennat
Obstruents

a.i waessu
a.ii peffok
a.iii dsakkag
a.iii hekkok
a.iv kossi

a.v tuppan
a.vi koddzel

avii

gatffzl

[p"eellink]
[beellok]
[tfelle]
[h&nna]
[dzennet]

[waessu]
[p"effok]
[d3aekk"g]
[hekk"ok]
[K"ossi]
[t"upp"dn]
[K'oddzl]
[gztft{"el]

3 5

eye

“hill?

‘kind of melon’
‘permission’
‘good’

‘bracelet’
‘tight’
‘dam’
‘hug’
‘wood’
‘cattle’
‘short’
‘squat’
‘mill’
‘swallow’
“fart’
‘mud’

‘spit’

‘pigtail’
‘ancestor’
‘ring’
‘henna’

‘heaven’

‘mother-in-law’
‘cat’
‘cough’
‘hiccup’
‘wrestling’
‘storm’

‘aviary
‘bedridden’
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Examples in (60) and (61) demonstrate that in IBDs , as already mentioned ,
geminate consonants are mostly restricted to word-final position preceded by a
short front vowel /i, e, &/ or short mid-high back vowel /u/; also there are a
number of intervocalic geminate consonants, but no word-initial geminate
consonants have been observed in IBDs data. In addition, it seems almost all
consonants, except for glides /j, w/ and / glottals /h, ?/, can appear as geminate
consonant.

Overall table (62) summarizes the distribution of geminates in IBDs: single
vowel-adjacent geminates including final geminates and intervocalic geminates
are permitted, while non-vowel-adjacent geminates and initial geminates are
disallowed.

(62) Distribution of geminates in IBDs

intervocalic geminate VGGV
VGG# allowed
single vowel-adjacent geminates CGGV
#GGV not allowed
non-vowel-adjacent geminates #G +GC

3.2.2 The moraic representation of geminate

“The moraic representation of geminate which is posited by Hayes (1989) is
considered as the standard view of representation in current phonological
works’ (Davis, 2011:874). On this view, geminates are represented as
underlyingly moraic or heavy; a geminate consonant differs from a short
consonant in that the former is underlyingly moraic while the latter is non-
moraic.

In (63) the moraic representation of ha[[ ‘mill” as final geminate and tfzlla

‘ring’ as intervocalic geminate is shown.

(63) Moraic representation of geminate in IBDs
a. haff ‘mill’ b. t/zlle ‘ring’
c z c
il u u H 1l

h ® J§ =[hef tf @ | e = [tfelle]
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As the data in (60) and (61) demonstrate, there is no geminate consonant
preceded by a long vowel or a diphthong. Therefore; IBDs geminate consonants
only occur after short vowels. This fact supports the cross-linguistically
common phenomenon called ‘avoiding trimoraic syllables’ (Prince 1990).
against geminates is *\GEM (Rose 2000). *GEM is considered as a family of
constraints that target particular segmental type of geminates (Pajak2009), as
illustrated in (64). The main idea of *GEM is that geminate obstruents
typologically are more common than geminate sonorants at least in the
intervocalic environment.

3.2.3 IBDs geminate in OT
In OT, the constraint which is used.

(64)  *GEMGLIDE >> *GEMLIQUID >> *GEMNASAL >>*GEMOBS

The main idea in (64) is that the geminate obstruents are more common and
perceptible than geminate sonorants, so the anti-sonorant geminate constraints
are ranked over the anti-obstruent geminate constraints.

Moreover, typological evidence shows that geminates in intervocalic
position are more usual than geminates which are non adjacent to any vowel
(Muller 2001). This typological fact correlates with perceptual evidence,
whereas intervocalic singleton-geminate contrasts are the most perceptible, non-
vowel-adjacent singleton-geminate contrasts are the least perceptible (Pajak
2009).

As table (62) illustrates, vowel adjacency is an important property to define
common geminate contexts in IBDs. This property can be shown in the
framework of OT. Pajak (2009) gives the universal ranking of contextual
constraints on geminates as shown in (65).

(65) *GEM / NVA >> *GEM /IVA >> *GEM / V_V

Correspondingly, the constraint against non-vowel-adjacent geminates is
ranked the highest, while the constraint against intervocalic geminates is ranked
the lowest.

As to the IBDs data in (60) and (61), they follow the universal ranking
constraints on geminates (65), where no initial geminate has been observed,
while intervocalic and word-final geminates are allowed.

In analyzing the data in (60) and (61) the following context dependent
markedness constraints are needed (Pajak 2009).



75

(66) *GEM/V_V
‘No intervocalic geminates’

(67) *GEM / 1VA
‘No single vowel-adjacent (1VA) geminates’

In addition to the faithfulness constraints MAX-10 and DEP-IO, two more
faithfulness constraints namely FAITH p as in (68) and OCP as in (69) are
involved in our analysis. As it is shown in (60) and (61) both types of geminates
in IBDs are underlyingly moraic so, the FAITH p is a constraint on moraic
faithfulness which militates against mora insertion and deletion. OCP constraint
is against the adjacency of two identical autosegments.

(68) FAITH p
‘No mora deletion or insertion’
(Davis 2003)

(69) OCP
At the melodic level, adjacent identical elements are prohibited
(Kager1999)

The full OT analysis of intervocalic geminates and single-vowel-adjacent
geminates (word-final geminates) in IBDs are provided as follows.

(70) shows the constraints ranking for the intervocalic geminate as in
/tfelle/. FAITH p, and MAX-IO constraints are higher-ranked, so adding or
deleting mora is prohibited. But two constraints OCP and *GEM / V_ V which
are against geminate must be lower-ranked.

(70) Ranking for the intervocalic-geminate in IBDs
FAITH p, MAX-10 >> OCP, *GEM/ V_V

Tableau (71) presents the above ranking for the input /tfzlla/. The candidate
(a) with intervocalic geminate, surfaces as optimal; because it satisfies both
undominated constraints and it has non-fatal violations, whereas other
candidates are eliminated by higher-ranked constraints namely FAITH p and
MAX-10. The intervocalic-degeminated candidates (b) incur the violations of
both undominated faithfulness constraints. Besides candidate (c) is a loser since
it violates the MAX-1O and OCP by deleting the intervocalic consonant and
vowel lengthening respectively. Finally, candidate (d) violates the undominated
constraints FAITH p and MAX-10 twice which is definitely fatal.
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Hop 7 u\ H /u
(71) tfzelle [tfelle] ‘ring’
wp p FAITH p 5 MAX-10 oCP " *GEM/V_V
Input: /tfaelle/ ' '
S/
tfelle
bk | |
‘ / *W ! *W L ! L
tlele E :
c TR
*W *
tfee:lae
d. u ' :
‘ W : W L : L
tfel

Tableau (73) illustrates ranking (72) which deals with the word-final
geminate as in /heff/ in IBDs. Candidate (a) with word-final geminate is a
winner candidate, but both degeminated candidates (b) and (c) violate the
higher-ranked faithfulness constraints.

(72) Ranking for single-vowel-adjacent germinates
FAITH p, MAX-IO, DEP-10 >> OCP, *GEM/1VA
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P\t H\
(73)  haf [heff] ‘mill’
T FAITH p MAX-IO | DEP-IO OCP *GEM/IVA
input: /haeff/ :
aT pop
heeff
b. n
‘ *W *W L L
haef
¢ pon
‘ ‘ W L L
hefef

As examples in (60) and (61) demonstrate, glottal segments and glides are
not found as consonant germinate in word-final position. It is well known that
guttural consonants (pharyngeals, laryngeals, uvulars) resist geminating in some
Semitic languages (McCarthy 1994). It seems to be true for IBDs with glottal
consonants [h,?], as a subgroup of gutturals. Moreover, based on ranking in

(64), geminate glides are more marked than geminate obstruents.

To account for a form like dih ‘beast’, a constraint preventing glottal
geminate, *GEMGUTT, is necessary in addition to the OCP and FAIT p , as
well as familiar faithfulness constraints within correspondence theory such as
MAXIO and DEP-10. Hence, the following ranking against guttural geminates
is demonstrated in tableau (75).

(74) Ranking for degeminated glottal consonants in word-final position

FAITH p, * GEMGUTT, OCP, DEP-10 >> MAX- 10




78

v
(75) drh [dih]  ‘beast’
n FAITH p *GEMGUTT @  OCP DEP-10 MAX-10
Input:/dih/ : :
a. & “ ____________
dih
b up ! !
/ *W : *W : *W *W
dihh
[ n
| v
dr
d. [IyTagm’ . .
’ I / W : W bW W
dihhr

As is shown in tableau (75), candidate (a) is an optimal output, since it does
not violate any constraints, whereas for example, both candidates (b) and (d)
violate all undominated constraints , though candidate (c) satisfies all higher-

ranked constraints it has one violation, which is fatal.

Furthermore, in the case of degeminated glide consonants, the anti-geminate
constraints *GEMGLIDE which prevents glide consonant geminates, is high
ranked. Tableau (77) evaluates candidates for an input dsew ‘straw’. In this
tableau, like tableau (75), the optimal output is candidate (b) which is
degeminated and in fact does not violate any ranked constraints.

(76) Ranking for degeminated glide consonants in word-final position
FAITH p, * GEMGLIDE, OCP, DEP-10 >> MAX- 10
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0
(77)  dsew  [dzow] ‘straw’
n FAITH p * GEMGLIDE OCP DEP-10 MAX-10
Input:/dzew/
as w | T
dzew
boopop ! ! !
‘ *W : *W : *W : *W
dzeww
[ n : i !
‘ i i i *\W
dze
d ppp : | l
‘ ’ / *W : *W LW *W
dzewi

The summary of the constraint ranking that accounts for the distribution of
geminates in IBDs is provided in (78). The intervocalic geminates and single-
vowel-adjacent germinates are allowed due to the low-ranked constraint
*GEM/V_V and *GEM/1VA respectively. The glide and glottal consonants
undergo degemination, which are assured by higher-ranking *GEMGUTT and
*GEMGLIDE constraints.
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(78) Constraint ranking responsible for the distribution of geminates in
Sarawani Baloch

Intervocalic VGGV FAITH p, MAX-10>> OCP, *GEM/ V_V

geminates

Single vowel-adjacent VGGH# FAITH p, MAX-10, DEP-10 >> OCP, *GEM/1VA
geminates

Word-final glottal disallowed | FAITH p, * GEMGUTT, OCP, DEP-10 >> MAX- 10
consonants geminate

Word-final glide FAITH u, * GEMGLIDE, OCP, DEP-10 >> MAX-IO
consonants geminate disallowed

Based on all data analyses which have been done in IBDs geminate
consonants so far, it can be claimed that typologically Balochi is among
languages in which geminate glide consonants are disallowed. While there are
many examples of obstruents and liquid geminate consonants in both word-final
and intervocalic positions, there are no geminate consonants in word-initial
position.

3.3 The Stress Pattern System in IBDs

3.3.1 Introduction

The fact that stress is the linguistic manifestation of rhythmic structure is
regarded as the central assumption of metrical stress theory (Liberman 1975;
Liberman & Prince 1977; Hayes 1995). In stress languages, one or more
syllables in each content word are more prominent than others. Most stress
languages distinguish two degrees of stress: stress and unstressed. Cross-
linguistically stressed syllables have higher pitch levels, longer duration, and
greater loudness than unstressed syllables (Kager 2007).

In many languages stress is phonologically predictable; however, the
morphological structure of words such as affixes may affect the position of
stress, these languages are known as ‘fixed stress’ languages. Whereas, in ‘free
stress’ languages, word stress is lexically contrastive, S0 there are minimal pairs
which differ only in terms of stress such as in Russian (see Hayes 1995; Kager
2007).

Balochi is a stress language. The stress patterns in Balochi differ among its
dialects; in Western dialects such as in Sarhaddi Balochi, the stress is on the last
syllable of a word, while in Southern dialects as in Lashari Balochi the place of
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stress depends on the weight of the syllable and finally in Eastern Balochi like
in Marri, the last heavy syllable of a word is stressed (Jahani & Korn 2009).

IBDs generally can be considered as Balochi dialects in which the placement
of stress in mono-morphemic words is largely predictable, in regularly falling
on the rightmost heavy syllable, so IBDs have the fixed stress system as
illustrated by the forms in (79):

(79) Primary stress in IBDs

a.i hand;si:r [haen.dziir] ‘pigtail’
a.ii sobak [s0.baék] ‘light’
a.iii goha:r [go.hair] ‘sister’

The present section consists of two subsections: Section (3.3.2) provides a
description of the IBDs stress patterns based on metrical structure, section
(3.3.3) gives an OT analysis of the linguistic data under investigation.

3.3.2  1BDs stress patterns: Metrical structure

In IBDs which stress placement is predictable, the segmental make-up of the
syllables is relevant, as well as the position of a syllable in a word; thus heavy
syllable likes to bear stress than light ones. The stress rules seek out a heavy
syllable, so the stressed syllable is weight-sensitive. As discussed in section
(3.1.4) the IBDs syllables types are as follows:

(80) Syllable types in IBDs
a. heavy: CV: ( C), CVG, CVCC
b. light: CV, CVC, CCVC

As listed in (80), the CVC syllable is considered as a light syllable, it has
been also explained in section (3.1.4) that the CVC syllable in IBDs sometimes
patterns as light and sometimes as heavy, so the weight of the CVC syllable is
based on its context within a word; this phenomenon is known as context
dependent weight. In IBDs, the rightmost CVV syllable attracts primary stress,
but if a word has no bimoraic syllable (CVG or CVCC) then CVC syllable
surfaces as heavy and receives primary stress as in (81).

(81) Context dependent weight in IBDs

a.i o) bibi? ‘grandmother’
a.ii 56 guelu? ‘calf’

a.iii 66 dsoma’ ‘Friday’

a.iv oG koru’s ‘rooster’

av o6 z&gall ‘carbon’
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a.vi 66 baikas ‘match’
a.vii 66 tfeifzg ‘cough’
aviii &6 2a:smain ‘sky’
a.ix 66 P2d:ptazb ‘sun light’
b.i 66 ka‘hgel ‘thatch’
b.ii 66 hormalyg ‘date’
b.iii oG ha&nguir ‘grape’
b.iv ole) tfilntfok ‘pinky’
c.i 6o kotfak ‘dog’
c.ii 66 gordza ‘tomato’
c.iii &6 s&bait ‘basket’
c.iv 66 garo€g ‘core’
c.v 66 hoftér ‘camel’
d.i 66 bailéft ‘pillow’
d.ii 66 Pafdink ‘mirror’

The generalization illustrated by the stress patterns in (81) is that the
presence of heavy syllables affects stress: in 81a (i, ii, iii, iv,v, xi, X ) or in 81b
(i, ii, iii) mono-morphemic words ending in (CVV(C)) syllable receive final
stress, whereas mono-morphemic words ending in the light syllable (CV) or
(CVC) as in 81a (vi, vii) or 81b (i, iv) receive penultimate stress. However, in
81 (c.i- c.v) words do not have any (CVV(C)) syllables, so in the absence of
long vowels, final CVC syllable becomes bimoraic and attracts the primary
stress. 81d (i, ii) proves that CVV syllable is heavier than the CVCC syllable.

Moreover, if intervocalic geminate consonants occur in the mono-
morphemic words then the penultimate CVC heavy syllable gets the stress like
in 82a (i, ii, v) as discussed in section 3.2.2, geminate consonants are
underlyingly moraic. Besides, in the mono-morphemic words with word-final
consonant clusters, the main stress falls on final heavy syllable like in 82b (i, ii,
iii) .There is an exception, though in 82b (iv, v), the primary stress falls on the
penultimate heavy syllable and not in final CVCC syllable. It seems that in
IBDs the CVV(C) syllable is heavier than CVCC and even CVG. Also | can
conclude that CVG syllable is heavier than CVCC as in 82a (iv) Syllable.

(82) The primary stress in mono-morphemic words with intervocalic
geminate or final clusters

a.i GG hénna ‘henna’
a.ii 6 gatftfzl ‘bed riders’
aiii &6 tf2llz ‘ring’

a.iv GG p&1Nink ‘pigtail’
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av 66 kuzrek ‘watermelon’
b.i 66 badrang ‘cucumber’
b.ii 66 masesk ‘“fly’

b.iii 66 hargd/k ‘rabbit’

Based on the data in (81) and (82), it can be concluded that the heavy
syllable hierarchy in IBDs is as follow:

(83) IBDs heavy syllable hierarchy
CvV(C)>CvG>CvCC>CcvC>Ccv

The analysis of IBDs stress is straightforward. In most cases the calculation
of stress must go from right to left. The foot template allows at most two
syllables and is right- strong, Hayes (1995) calls this foot template ‘iamb’.

The formal representation of IBDs stress in metrical phonology is given in
(84) for the binary foot as in kalporaeka:n ‘name of a village near Sarawan,
Iran’, and, unary foot as in horma:g ‘date’ and degenerate foot as in mait
‘mother’. The two layers of metrical structure are considered for each word. The
first layer is ‘foot construction’ and the second layer is ‘word construction’. The
difference between primary and secondary stress can be determined by these
layers (Hayes1995). Throughout this section, | will use flattened bracketed grid
representations as in Hayes (1995). ( ) denote the foot boundaries; /. /
completely stressless syllables and /x / stressed syllables.

(84) The formal representation of stress in IBDs

a. ). ( %) b. (. x) c. () Foot
GG 6 © GG o Construction
kalpo ra kain  hormalg ma:t
(  x (- ®) () Word Layer
<) (%) (- %) (%) Construction
06 6 © oo o
ke&lpo ree kain hormaig ma:t

Now consider the representation of three syllabic mono-morphemic words as
in dzaerambrk ‘tarantula’, and portaga:l ‘orange’, indeed the final conclusion
about the direction of foot construction in IBDs can be made based on (84) and
(85).
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(85) Foot construction in three syllabic words

a. (%) (%) b. =) x) Foot
60 © 6 GO Construction
dzaerambrk portaga:l
(. x) (. x) Word Layer
(. %) (%) () (. x) Construction
6 o0 6 ©C dzaeraembirk

portaega:l

It seems that for making iambs in IBDs, we should go from left to right, and
the final syllable attracts the primary stress. So IBDs have rightward iambs.

However, examples (86) appear to disagree with with iambic foot
construction in 1BDs:

(86) Primary stress in negative and prohibitive verb forms
a.i ma-war ‘Don’t eat!’
Prohibitive marker-eat
a.ii ma-ja: ‘Don’t come!’
Prohibitive marker- come
a.iii ma-lugy ‘Don’t want’
Prohibitive marker- want
a.iv na -wa.rt ‘(s)he does not eat.’
Negative marker- eat-Present.3SG
a.v na -handa:n ‘I do not laugh’

Negative marker- laugh-Present.1SG

(86) demonstrates that, the first light syllable, which is a prefix, gets the
primary stress. That difference shows that morphology can also play a role in
the stress system of the word: those in (81) and (82) are mono-morphemic
words, while the words in (86) are complex words. Thus, na and ma are
accent-bearing affixes; they override the stress pattern of the original morpheme
and attract the primary stress.

Alderete (1999) considers two types of morphological influence on stress
and pitch accent: (1) root-controlled accent and affix-controlled accent. In root-
controlled stress, the root accent overrides the affix accent, but in affix-
controlled accent, the presence of the particular affix triggers stem accent to be
deleted, inserted or shifted. Thus, data in (86) exemplified the affix-controlled
accent; in these examples indeed affix overrides the stem accent by shifting the
primary stress to itself.

Now this question may be raised: ‘Does Morphology govern the accent in
IBDs?’ or in other words, ‘Does word structure in IBDs affect the phonological
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categories like stress?” To find the accurate ansir, let us examine more roots
with other affixes in IBDs.

In (87), the position of primary stress in roots and affixes is shown. Indeed,
in all examples, it is only phonology which governs the accent, and the default
accentual structure is preserved no matter whether it is root or affix: if there is a
long vowel then it is stressed as in 87(1), (lI: a.iii, a.iv), (I11: a.iii), (IV: a.i), and
(V), in which final or penultimate heavy syllable (CVVC) gets the primary
stress, otherwise final CVC syllable surfaces as heavy and attracts the primary
stress as in 87(1l:a.i, a.ii), (I1I: a.i), and (IV: a.v). Furthermore, in 87(l: a.iii) and
(I1: a.iii), the penultimate CVG as bimoraic syllable has primary stress.

(87)
0] - a:n (plural marker)
a.i drahtf+an —  draetain ‘trees’
a.ii ek +an —filakain ‘eye-balls’
a.iii kuzzek + ain —kuggekain ‘watermelons’
) —en,-ag (infinitive marker)
a.i ho/ke+ten — hofketen ‘to hear’
a.ii dsa&n+ayg — dsanay ‘to hit’
a.iii dd:nt+ en—danten ‘to know’
a.iv leftfen+ag—leitfenayg ‘to stick’
(i —ok (diminutive marker)
a.i dohtar+ok — dohtarok ‘young girl’
a.ii mi€h+ok —miehok ‘small nail’
a.iii pot/'t/+ok —pat/tfok ‘small cloth’
(V) — ter (comparative marker)
a.i tuih+ter —uhter ‘bigger’
a.ii s€ll+ter — séllter ‘worse’
a.iii wa([+ter —wa(fter ‘better’
a.iv tahl+ter —tahlter ‘bitterer’
av sobak+ter — sobakter ‘lighter’
V) -terien/ teri:n/terian (superlative marker)
a. lafger+terin —la:gerteriin ‘thinnest’
a.ii sa’kk+terien —sakkterien ‘roughest’
a.iii ha'mag-+teri:n —ha:magteriin ‘raist’
a.iv Jolleg +terion  — follegterisn ‘weakest’

Having discussed affixation, now | turn to compounding in IBDs.
Compounds are morphologically complex units that include two or more
lexemes. Compounds in IBDs typically have a Strong (S) weak (W) pattern. It
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means the primary stress of the entire compound falls on the primary stressed
syllable of the first item of the compound and any other following stressed
syllables bear the secondary stress. The compounds below in (88) show that this
pattern holds regardless of the word categories of compound items, or the
number of syllables in each item. It also does not matter whether the compound
is endocentric (the semantic head is the second component of compounds) or
exocentric (the semantic head is not part of the compounds itself).

(88) The primary stress in IBDs compounds
0] Noun + Noun
a.i brai+zahk —  brafzahk ‘nephew’
[[brother]y[born]n]In
(exocentric)
a.ii bon+ballok — bonballok ‘grand grandmother’
[[root]x[grandmother]n]]n
(endocentric)

a.iii pant(+/anma —pantfzmma ‘Thursday’
[[five] n [Saturday] nIn
(exocentric)
a.iv tfair+faineg —tfd:rfd:naeg ‘strong man’
[[four]y[shoulder]y]aps
(exocentric)
()} Noun + Adjective
a.i sijarh+ del—sija‘hdel ‘stone heart’
[[heart]N[black]ADJ]ADJ
(exocentric)
(nn Noun + Verb
a.i g&ti+gepten —gaittgepten ‘to bite’
[[bite] N [tO get] stem]v
(endocentric)
a.ii wa'b+giindaeg — wabgindag ‘to dream’
[sleep] n [to see] siem]V
(endocentric)

In (89), the metrical representations for gaf; geptén, sijathdél and
bonballok are presented. The primary stress falls on the heavy syllable of first
component of compound.



(89)

87

Metrical representation of compound stress in IBDs

=) ¢ %
(o} ()0}
gt gepten
(=) %)
=) %)
(o} (oe)
gt gepten
(x 2)
) ( x
(=) %)

(&) G O

ga&tt gepten

b. (.

600G O

sijath

x) ()

del

(. %) ()

(= (

%)

(ee) (&)

sijah  del borf basllok

(%
(- x)
(. %)

G O

sijath

)

(*)

(x)
(¢

del

c. (x) (%) Foot
6 o oConstruction
bdn ballok
(%) (%) Word Layer
x) (%) . Construction
(e} O O

(x ) Compound-
(%) (%) word Layer
(X) (%) Construction

(¢ G O

bdnbasllok

Furthermore, the distribution of stress in verb forms occurs in the following
way:

(90)

(@) In the simple present and present perfect like in examples (91), the
primary stress goes to the final heavy syllable, here it means personal
ending, if it contains a long vowel such as in (a. i) and (a.iii). But in the
absence of a long vowel in both root and personal ending, the final
CVCC syllable gets the stress as in (a. iv), or CVC syllable in the
personal ending surfaces as the heavy syllable like in (a. v). Otherwise,
as it is shown in (a.ii) the long vowel in the root attracts the primary

stress.

The distribution of stress in present tense in IBDs

(1

a.i dain +a:n —=damnain ‘I know”’
know, Present- Personal ending 1.SG

a.li dzaf+j+it — dzaijit ‘(s)he chews’
chew, Present- consonant hiatus- Personal ending,
3.5G

a.iii dsa&n+in—  dsanin ‘I hit’

hit, Present- Personal ending,1.PL

a.iv  waptdg+ejt—waptagdjt

“You have slept’

sleep, Perfect- Personal ending ,2.PL
av  raewtej—raij
go, Present.2SG

“You go’
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(b) The primary stress pattern in simple past and past perfect as illustrated
in 90(11) follows the same pattern as in present tense 90(1). In (b.i) and
(b.iv), the final heavy syllable (personal ending) gets the primary
stress; however, in (b.ii) the penultimate heavy syllable attracts the
stress in the absence of the long vowel in the personal ending.

) b.i walrt+it —wartiit “You ate’
eat, Past- Personal ending,2.PL
b.ii zaint+it —zaintit ‘(s)he knew’
know, Past- Personal ending,1.SG
b.iii handést+ent —handestent “They laughed’

laugh, Past- Personal ending, 3.PL
b.iv wa/ptat+an —wa:pteta’ln ‘I had  slept’
sleep, Perfect- Personal ending, 1.SG

In sum, based on the examples in 90 (1) and (Il), the default accentual
structure in IBDs is preserved in all types of verb forms.

3.3.3 IBDs stress pattern system in optimality theory

This section presents the optimality-theoretic analysis of the preliminary
metrical representations of IBDs data developed in section 3.3.2. As discussed
already, the foot type in IBDs is iamb, and in most cases the feet are binary
though unary or degenerate feet are allowed as well. Further, the direction of
syllable parsing is from left to right. So, the left to right binary foot will be
determined by ranking the following constraints (e.g. Kager 1999, McCarthy
2008, and Kager 2007):

(91) PARSE-SYL
Syllables are parsed by feet.

(92)  FT-BIN
Feet are binary under moraic or syllabic analysis.

(93) ALL-FT-LEFT
‘Every foot stands at the left edge of the PrWd (prosodic word).’

Moreover; as data shown, IBDs is an example of the quantity- sensitive
language, which means the weight of the syllable affects the stress position. So,
heavy syllables attract the primary stress. In OT this phenomenon is enforced by
the following constraint (Kager 1999a):
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(94) Weight-To- Stress Principle (WSP)
Heavy syllables must be stressed. (If heavy, then stressed.)

Thus, if the non-heavy syllable gets the primary stress, then this constraint is
violated. Besides, the position of primary stress in IBDs as the data illustrate, is
on the right edge of the prosodic word. It can be shown by constraint (95):

(95) ALIGN-HEAD- R
‘The PrWd ends with the primary stress.’
(Kager1999)

The other important constraint which is relevant for our data analysis is
PEAK PROMINENCE (Kager 207:215) which measures the syllable weight
degrees. It requires the stress falls on the heaviest syllable according to the
syllable parse direction.

(96) PEAK PROMINENCE (PK-PROM)
Peak (x) is more harmonic than peak (y) if Ixl > lyl.

3331 An OT analysis of mono-morphemic words

Focusing on the position of primary stress in disyllabic mono-morphemic
words like examples in (83) leads us to the following rankings:

97) FT-BIN, PARSE-SYL >> ALIGN-HEAD- R>> WSP, PK-PROM

As above ranking shows, FT-BIN, PARSE-SYL constraints are undominated
constraints. The first constraint requires the prosodic word parsed by feet and
the second enforces feet to be binary. ALIGN-HEAD- R shows that the right
edge of the foot has the primary stress. WSP requires the primary stress falls on
the heavy syllable and PK-PROM needs the heaviest syllable attract the stress.
Tableaux (98) - (100) represent the above ranking for the selected data from
(81).

The first three examples guel:, koru:s and ba:kas, all contain long vowel in
final or penultimate syllables. As a default accentual structure in IBDs, the long
vowel attracts the primary stress since it is in the top of the IBDs syllable weight
hierarchy. Now consider the following tableaux (my analysis focus only on the
position of primary stress):
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(98) guelu:  [guelui] ‘calf’
Input: guelu: FT-BIN PARSE-SYL ALIGN-HEAD- R
a.<" (gue.lus)
b. (gué.lu:) oW
c. (gué).lu: *W *W
d. gue.(lu) *W *W

In tableau (98), the optimal candidate is candidate (a) since it satisfies all
constraints; guelu: has a sequence of two heavy syllables and as accentual
default structure in IBDs, stress falls on the rightmost heavy syllable. Candidate
(b) is not optimal since the penultimate heavy syllable gets the primary stress
which violates the ALLGN-HEAD-R. Besides, two other loser candidates
violate the higher ranked constraints namely FT-BIN and PARSE-SYL, since
they have a parsed syllable and a non-unary foot.

(99) koru:s  [koruis] ‘rooster’

Input: koru:s FT-BIN PARSE-SYL | ALIGN-HEAD-R PK-PROM WSP
a.< (Ko.ruis)

b. (ké.ru:s) oW *W *W
c. ko.(ru:s) *W *W

d. (kd).rus *W *W oW *W *W

As tableau (99) demonstrates, all candidates except candidate (a) have at
least two violation marks. Candidate (d) does not satisfy any of ranked
constraints since it has unary foot and the light penultimate syllable gets the
primary stress which is against the accentual default structure in IBDs.
Candidate (b) satisfies undominated constraints, but it has three fatal violations.
Finally candidate (c) violates both undominated constraints; as a result, the
optimal candidate is candidate (a).

(100)  bakaes [batkas] ‘match’

Input: koru:s FT-BIN PARSE-SYL WSP PK-PROM ALIGN-HEAD- R
a.( bai.kes) : c

b, (ba: Kas) ! W W L

c. (bad)kas W W L

d. ba:(kas) W W W W L

As the above tableau represents, all candidates even the optimal one have a
violation mark. The winner is candidate (a) which satisfies all the higher ranked
constraints and its violation is not fatal. In candidate (b), the primary stress is
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attracted by light syllable which is against the WSP and PK-PROM. Both
candidates (c) and (d) violate the higher ranked constraints namely FT-BIN and
PARSE-SYL.

Now, consider the next three tableaux which evaluate the candidates as
inputs of data in (82). All examples in (82) have intervocalic geminate or
final CC cluster (CVCC) or CVC syllable, but no long vowels not in final nor in
penultimate positions. The following three tableaux represent the optimal output
for these inputs: gaerdaeg, kugtek, and Pllink. The constraint ranking for these

inputs is as tableau (98).

(101) gardag [gerdag] ‘core’

Input: geerdaeg FT-BIN | PARSE-SYL ALIGN-HEAD-R
a. o (qgwr.dzg)

b. (g&r.dzg) ; oW

c. (gar).dzeg *W 5 *W oW

d. ger.(d£g) *W ' *W

Tableau (101) illustrates the example in which weight -by -position applies.
As there are no long vowels or bimoraic syllable, then the consonants in the
coda positions becomes moraic. So we have the sequence of HH syllables, since
in IBDs the rightmost heavy syllable gets the primary stress so both candidates
(b) and (c) are losers. Candidate (a) is winner, because it has no violations
marks. Candidate (d) satisfies the lower ranked constraint ALIGN-HEAD-R, but
violates all higher ranked constraints, so it is definitely a loser.

(102)  kugzek [kattek] ‘watermelon’

Input: kuttek FT-BIN PARSE-SYL WSP PK-PROM ALIGN-HEAD-R
a.< (kut. tek) c

b. (kut.ték) 5 *W *W L

c. (kdp.tek W *W c

d. Kuf.(€k) W W *W *W L

Tableau (102) demonstrates the representation of the position of primary
stress in a mono-morphemic word with intervocalic geminate, as discuss in
section 3.2 the geminate is underlyingly moraic in IBDs, so the first syllable is
the heavy syllable and attracts the primary stress which is against ALIGN-
HEAD-R constraint. While candidates (b) and (d) satisfy the ALIGN-HEAD-R,
they have at least one fatal violation. Candidate(c) not only violates the lower
ranked constraint ALIGN-HEAD-R, but also violates both undominated
constraints. Thus candidate (a) is an optimal candidate, eventhough it has a non-
fatal violation.
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(103) pellink [pllink] *pigtail’

Input: peellink FT-BIN : PARSE-SYL WSP PK-PROM | ALIGN-HEAD-R
a. (pal.link) * c
b. (pzl.link) * *W L
c. (p&l).link W *W * c
d. pel.(link) W *W * *W L

In Tableau (103), relevant candidates for input pallink are understudied. In
this case, two heavy syllables namely CVG and CVCC compete to attract the
primary syllable. It is expected that final heavy syllable CVCC gets the primary
stress, but as CVG syllable in IBDs is heavier than CVCC, then it gets the
primary stress. Candidate (a) is a winner candidate, it satisfies all higher ranked
constraints and its violation is not fatal.

3.3.3.2 An OT analysis of primary stress position in compounds

The accentuation of compounds in IBDs shows that the first component of
compounds gets the primary stress of the entire compound. So, based on this
pattern the primary stress falls on the left most of whole compound edge.
Although, the bare mono-morphemic words may have final heavy syllable
stressed, compounds may not. Besides, the position of primary stress in
compound does not depend on the number of syllables or whether the
compound is right headed or left headed. Returning to the OT analysis, the
following constraints are needed:

(104)  NONFINALITY ;. comp
The final syllable of compound may not bear accent (stress)
(Alderete 1999)

(105) PROS-FAITH
The prosody features in input and output are identical.
(Alderete 1999)

(106)  ALIGN-HEAD-L (PROM- Comp)
The left edge of compound gets the primary stress.

The ranking responsible for the above constraints is as in (107).
NONFINALITY p.comp is ranked higher, and thus the primary stress is not
allowed to fall on the final heavy syllable of compound.
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(107)  NONFINALITY,.comp: ALIGN-HEAD-L (PROM- Comp) >> PROS-
FAITH

Tableau (108) evaluates the optimal candidate for the input tfa:rfanag
‘strong man’. As it is shown, candidate (a) is a winner form. It satisfies both
undominated constraints, and has a violation which is not fatal. In candidate (b),
the primary stress falls on the penultimate syllable of the compound which is
against the ALIGN-HEAD-L (PROM- Comp), so it is a loser. Candidate (c) is
eliminated, since the final syllable of second component gets the primary stress
which violates the higher ranked constraints.

(108) tfafr+faineg — [tfairfanag] ‘strong man’

Input: /tfaér+{ainzg/ NONFINALITY pcome | ALIGN-HEAD- FAITH-PROS
i L(PROM- Comp)
a. o tfairfamnzeg ; *
b. tfarfaineg E oW -
c. tfarfaindg *W ' ooW *
3.3.3.3 An OT analysis of primary stress position in root with an
affix

As the data in (87) illustrate, the morphology governs the accent in IBDs
only in the case of prohibitive and negative forms of the verb. In these two
cases, the prefixes ma and na get the primary stress; howver they have light
syllable. It seems the position of primary stress in these forms of the verb is just
like compound stress as explained in 3.3.3.2. It means these two prefixes make a
prosodic compound with the roots, so the leftmost syllable attracts the primary
stress. Consequently, an optimal output is not faithful to the root accent and it
violates following faithfulness constraint suggested by (Alderete 1999):

(109)  FAITH (Accent)reo
‘Root- controlled accent’

Two more constraints which are involved in final ranking for an input with
negative or prohibitive prefix are famous faithfulness constraints which militate
against the stress deletion and stress insertion namely MAX- PROM and DEP-
PROM (Alderete 1999).

With these constraints in hand, the affix-controlled accent such as (87) can
be defined in OT by higher ranking MAX-PROM agix s in (110):

(110)  MAX-PROM pgri>> MAX-PROM gooiy FAITH (Accent) root
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The following tableau represents the above ranking for input mahand ‘Do
not laugh!” As it is shown, all candidates have at least one violation. Candidate
(@) is an optimal form; it has the primary stress in its affix, so it satisfies
undominated constraint, but violates lower ranked constraints, which is not fatal.
Candidate (b) is eliminated, since it is faithful to root accent and militate against
the higher ranked constraint namely MAX-PROM agi.

(111) ma + hand —[ma&ha&nd] ‘Do not laugh!’

Input:/mae+hand/ MAX-PROM agfix MAX-PROM Rggot FAITH(Accent)root
a. =maéhand * :
b. mehand *W L

On the other hand, data in (88) demonstrate that the primary stress pattern in
the root with other affixes preserves the default accentual structure in IBDs and
word category (affix or root) does not have any role. For example in the root
with an infinitive suffix like in da/nten ‘to know’ the long vowel in the root gets
the stress, whereas in hofketeén ‘to hear’ the final heavy syllable in the suffix
attracts the primary stress. The relevant constraints for OT analysis of these
examples are ranked as bellow:

(112) ALIGN-HEAD- R>> WSP, PK-PROM
(113) WSP, PK-PROM >> ALIGN-HEAD-R

Ranking (112) actually deals with the input in which two heavy syllables
compete to get the primary stress, but as the basic accent rule in IBDs, the
rightmost heavy syllable attracts the stress such as hofketen, so ranking (112)
insists on the edge of the syllable, whereas ranking (113) is (112) reranking
indeed, and is relevant for an input with only one heavy syllable no matter in
right edge or left edge, it then gets the primary as in dainten, and thus the
constraint ranking in (113) focuses on syllable weight and not syllable edge.

The following two tableaux demonstrate the above rankings for inputs
hofketén and da’nten respectively.

(114)  hoJket+ en —ho/keten ‘to hear’

Input:/hofkét+en/ ALIGN-HEAD- R WSP : PK-PROM
a.<" hofketén * *
b. hdfketen ooW * *
c. hofkéten oW W *EW
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In tableau (114), the optimal candidate is (a), it satisfies the undominated
constraint by violating two other two constraints which deal with syllable
weight. Both candidate (b) and (c) are losers; they do not satisfy any
undominaed nor dominated constraint.

(115) damnt +en — da‘nten ‘to know’

Input:/ daint + en/ WSP PK-PROM ALIGN-HEAD-R
a.< dainten c

b.  da:ntén *W *W L

c. daintén *W *W c

As tableau (115) shows, all constraints have at least one violation. In candidate
(@), primary stress falls on the heaviest syllable, however it is not in right edge.
So it satisfies undominated constraints and has a non-fatal violation. Both
candidates (b) and (c) do not satisfy any higher ranked constraints nor lower
ranked constraint, so they are eliminated. Thus, the optimal form is candidate

@.



