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Chapter (2)

Segmental Phonology of Iranian-Balochi Dialects

As it has been discussed in the introduction section, phonology is defined as
the study of sound systems, how speech sounds structure and function in
languages. Also the phonological study refers to the inventory of segments in a
language. In the following chapter, a close look will be taken at the IBDs
inventory of segments. Both speech sounds which can be used in IBDs to
distinguish words of different meaning (phonemes) and other sounds which
cannot (allophones) will be identified. Moreover, since speech sounds are the
product of human organs, it is not surprising to find similarities across IBDs
speech sounds and other languages. For example, finding the segments (both
vowels and consonants) which are claimed as universal sounds, like back low
vowel [a] and sounds which are more restricted in their distribution in the
world’s languages as retroflex consonants [t,d, 1]. In addition, it will be shown
how the allophonic patterns in IBDs can be stated and predicted in terms of
violable constraints.

This chapter is organized as follows. Section 2.1 will introduce the
phonological inventories in IBDs, consonants and vowels. Section 2.2 will
discuss the analysis of IBDs allophonic variations such as the distribution of
aspirated stop and affricates, vowel nasalization, and the distribution of velar
nasal based on markedness and faithfulness constraints rankings. Finally,
section 2.3 deals with the prediction of IBDs retroflex consonants distribution in
the OT framework.

2.1 Phonological inventories in IBDs

The whole set of phones found in the data is represented in the following
charts. Amongst these phones, the phonemes will be recognized through the
analysis. The analysis will thus show which of these sounds are phonemes
(which could be all or only some of them), and which of them are allophones.
After establishing the phonemes, they will be represented in the final phoneme
charts. The allophones will also be charted.

2.1.1 Consonant inventory

The following chart illustrates all consonants which have been found in IBDs.
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Now, for establishing the phoneme inventories of IBDs (both consonants
and vowels), the method of minimal pair and near-minimal pair are used to
recognize separate phonemes of IBDs, indeed a minimal pair is the most
effective way to illustrate that two sounds are distinct phonemes (Hayes, 2009:
20). So when two sounds are separate phonemes, they are in contrast. There are
also pairs of sounds in IBDs that do not contrast, so they are not separate
phonemes, the reason is that their distribution is predictable, in fact they are in
complementary distribution and there is an allophonic relation between them.

Furthermore, each segment will be represented by set of features which is
known as feature matrix, and also the articulatory realization of each phoneme
will be given as well. Besides, for each phoneme I try to give examples of all
three dialects, i.e. Sarawani, Lashari and Sarhaddi Balochi.

2111 Stops

In IBDs, as in many other languages, the stops are [+obstruent] ([-
sonorant]), [-continuant], [+consonantal] and [-syllabic].

Stop consonants in IBDs are as follows:

a. The phoneme /p/ is a voiceless bilabial stop.
[+obstruent, - continuant, -voiced, +labial]
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Data (2) illustrate that in specific contexts phoneme /p/ becomes aspirated.
Indeed, [p"] occurs in onset position like in (a.i- a.iii), but neither in word-final
position nor when it precedes voiceless consonant as in (b.i- b.iii), but [p] is an
elsewhere allophone, it occurs not just before voiceless consonants, but at the
end of the word. So, they are in complementary distribution. The concrete
sounds [p] and [p"] are allophones of /p/.

2) Words with [p" Words with [p]
a.i. [p"es] ‘father’ b.i  [d3o0pt] ‘pair’
a.ii [protf] ‘broke”  b.ii  [la:p] ‘stomach’
aiii  [naeps) ‘breath’  b.iii [haptega:n] ‘ceremony’

Data (3) includes examples forming a minimal pair for consonant /p/ and
other phonemes in IBDs.

3) Words with /p/ Words with other phonemes
a.i. pl- /bl [p"ed]  “foot print’ [baed] ‘bad’
a.ii Ipl- 1d/ [p"aer]  ‘feather’  [der] ‘door’
aiii  /pl- W [p"er]  ‘feather’  [teer] ‘it

a.iv Ipl-1d/ [p"zl] “field’ [deell] ‘weald’
av Ipl- Ik/ [p"etf] ‘cooking’ [K'atf]  ‘saddlebag’
avi  Ipl-lg/ [p"et]  ‘iald’ [geett] ‘bite’

avii  Ipl- 1t/ [P'el]  “field’ [tf"2ll]  ‘wrinkle’
a.vii Ipl- 1d3/ [p"ed]  “footprint’ [dzaed]  ‘ancient’

aix  Ipl- N [p"er]  ‘feather’  [leerr] ‘ data’

a.x Ipl-Im | [p"xtf] ‘cooking’ [matftf] ‘palm tree’

axii  Ipl-In/ [P'el]  “field’ [neel] ‘bamboo’
b. The phoneme /b/ is a voiced bilabial stop.

[+obstruent, -continuant, +voiced, +labial]

Following data show the comparison of /b/ and other phonemes. It proves
that /b/ is a distinctive phoneme in IBDs.

4) Words with /b/ Words with other phonemes
a.i /b/-/d/  [ba:g] ‘garden’ [da:g] ‘hot’
a.ii /ol-i - [ba:l]  “Wind’ [tha:l]”  “tub’
a.iii /bl-Ik/  [berr] ‘gazing’ [khell] ‘hole’

a.iv /b/-Ig/  [ba:m] ‘akind of herbal’ [ga:m] ‘step’
a.v b/-Im/ [ba:k] ‘petrol tank’ [ma:k]  ‘bean’
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a.vi /b/-Id3/ [bett] ‘duck’ [dzatf] ‘foolish’
a.vii /b/-Itfl [bell]  ‘hire’ [tfhell]  “dirt’
a.viii /bl-In/ [ba:n] ’roof’ [na:n] ‘bread, food’
a.ix /bl-Iz/ [bi:t]  ‘probably’ [zi:t] ‘get’
c. The Phoneme /t/ is a voiceless alveolar stop.

[+obstruent, -continuant, -voiced, +coronal, +anterior]

The data in (5) show that phoneme /t/ like /p/ is realized as an aspirated
consonant in the onset position, but not in word-final position. But, [t] occurs
elsewhere.

So, by looking at following data one can determine that [t] and [t"] are
allophonic variant:

(5) Words with  [t"] Words with [t]
a [deent"a:n] ‘tecth . [haept] ‘seven’
a.i [t"uel] ‘weigh’ b.ii [p"uest] ‘skin’
a.ii [t"ru:] ‘aunt’  b.iii  [p'et]  “father’

Following minimal pairs demonstrate that the /t/ is a separate phoneme.

(6) Words with /t/  Words with other phonemes

ai t-1dl - [t"axr]  opaque’ [daur]  ‘wood’

a.ii -1kl [t'@l] <aflat round tub’ [K"a:l] ‘unripe’
aiii M-/g/  [t'as] ‘bowl [ga:z] ‘gas’

aiv  M-/d/ [t'@l] “‘aflatround tub’ [da:l]]  ‘lentil’

av Mt-1sl [t"ak] ‘vine’ [sa:k] ‘bag’

a.vi -1z [t"@r] ‘opaque’ [za:r] ‘plaint’
a.vii - I§1 [t"a:l] “a flat round tub’ [fa:1] ‘scarf’
aviii - M-/ [es] it [haer] ‘donkey’
a.ix - 1dz | [tuel] ‘iigh’ [d3uel]  ‘backhander’
a.x - 1§l [ep] ‘fever [tf"ep]  “left’

axi M-/ [t"uu] ‘net’ [nu:r] ‘light’

a.xii t-Iwi [t"a:r] ‘rope’ [wa:r] ‘easy breath’

(d) The phoneme /d/ is a voiced alveolar stop.

[+obstruent, -continuant, +voiced, + coronal, +anterior]

Each row in (7) has words which are identical except for their initial sounds.
Since, they are different words, it follows that /d/ is a distinctive sound.
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(7 Words with /d/ Words with other phonemes
a. /d/-it/  [diem] ‘face’ [tiem] ’time’
a.ii /d/-/d/ [dem] ‘stew’ [deem] ‘swallow’
a.iii /d/- kI [de1] ‘door’ [K'ze1] ‘deaf’
a.iv /d/-Ig/ [del] ‘heart’ [gel] ‘mud’
a.v ldl-1s/ [duxr] “far [su:r] ‘circumcision
a.vi /d/-/z/  [der] ‘door’ [zeer] ‘money’
avii  /d/-/f/  [dep] ‘mouth’ [feep] ‘night’
aviii  /d/-/z/  [del] ‘heart’ [zel] ‘gel’
a.ix /d/-/n/  [de] ‘door’ [haea] ‘donkey’
a.x [d/- /vl [du:f] ‘shoir bath®  [ru:f] ‘glandule’
axi /d/- N\l [daxr]  “wood’ [la:l] ‘deaf’
a.xii [d/-jl  [daxr]  ‘wood’ [ja:r] “friend’

e. The phoneme /t/ is a voiceless retroflex stop.

[+obstruent, -continuant, - voiced, +coronal, -anterior, -distribute]

In the consonant inventory of IBDs, retroflex consonants are also observed.
The /t/ becomes aspirated in the word-initial position and not in word-final

position as in (8), while unaspirated [{] is an elsewhere allophone.

(8) Words with [{"] Words with [{]
a.i [tha:b]  ‘wave’ b.i [muet] ‘unfortunate’
a.ii ['thiel]]  ‘hair oil’ b.ii [ka:t] ‘nipper’

The data in (8) show that /t"/ is an allophone of phoneme /t/, while data (9)
illustrates that /t/ is distinctive and hence a phoneme.

9) Words with /t/ Words with other phonemes
a.i It/-1s! - [tha:b] ‘wavy hair’  [sa:b] ’ mathematic’
a.ii t/-Inl [theaerr] ‘big’, [neer] ’male’
a.iii It/-Iwl - [tha:b] ‘wave’, [wa:b]  “sleep’
a.iv /-l [their] ‘tire’ [heir] ‘goodness’
a.v It/- Nl [thuep] ‘ball’ [luep] ‘loose trousers’
a.vi It/- Il [thuep] ‘ball’ [reup] ‘broom!’

(e) The phoneme /d/ is a voiced retroflex stop.

[+obstruent, -continuant, +voiced, +coronal, -anterior, -distributed]
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The comparison of /d/ and other phonemes in IBDs is given in (10).

(10) Words with /d/ Words with other phonemes
ai /d/-k/ [dzll] ‘plateaw’ [khael] ‘ditch’
a.ii /d/-itfl [dem] ‘swallow’ [tfeemm] ‘eye’
a.ii /d/-/d3/ [den] ‘out’ [dzaen] ‘woman’
a.iv /d/-/h/  [diel] ‘rolling’ [hiel] ‘habit’
av /d/-/s/ [dekk] ‘hill’ [sek] ‘Indian’
avi /d/-/In/ [dem] ‘swallow’ [naem] ‘it
a.vii /d/-/m/ [dzn] ‘out’ [maen] T

()] The phoneme /Kk/ is a voiceless velar stop.

[+obstruent, -continuant, -voiced, +dorsal +high]

Data (11) illustrate that /k/ realized as aspirated consonant exactly like / p/, /t
/, and/ t/ in an onset position or when it is folloid by a voiced segment, but not
when it is followed by voiceless segment or in the word-final position. So, [K]
and [k"] are allophonic variants.

(112) Words with [k"] Words with [k]
ai  [(9)ek"l] ‘wisdom’ b.i [saekp] ‘roof’
aii [K"a:h] ‘straw’ b.ii [mofk] ‘mouse’
aiii [K"p] ‘bag’ b.iii [gwaek] ‘frog’

Data (12) show that /k/ is a separate phoneme.

(12) Words with /k/ Words with other phonemes
a.i /k/-lgl [khem] ‘little’, [gem] ‘grief’
a.ii /k/-fI  [khe] ‘somebody’ [fees]  ‘sixty’
a.iii /k/-/s/  [khed] ‘who’, [sed  ‘hundred’
a.iv /k/-/h/  [kherr] ‘corner’ [hex]  “foal’
av /k/-Irl  [kha:h] ‘straw’ [ra:h]  ‘way’
avi /k/-/z]  [khipp] ‘tight’, [zi:p] ‘zipper’
avii /k/-iwl  [kha:b] “frame’ [wa:p  “sleeping’
a.viii/k/-/n/  [khell] *hole’ [nel] ‘reed’
a.ix ki-/m/  [kha:h] ‘straw’ [ma:h] ‘moon’

(9) The phoneme /g/ is a voiced velar stop.

[+obstruent, -continuant, +voiced, +dorsal, +high]
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(13) lists the comparison between phoneme /g/ and other phonemes in
IBDs.

(13) Words with /g/ Words with other phonemes
ai /g/-lfl  [ga:m] ‘step’ [fa:m] ’dinner’
a.ii Igl-lsl  [gair] “lost’ [sa:r] ‘wise’
aiii /g/-lhl [gif]  ‘time’ [his] ‘be quite’
a.iv /g/i-ll  [godd] ‘next’ [lodd] ‘nap’
av Igl-lrl  [gaiz] ‘gas’ [ra:z] ‘secret’
a.vi /g/-lwl [ga:m] ‘step’ [wa:m ]  ‘loan’
a.vii /g/-/d3/ [gem] ‘grief’ [dzem] ‘addition’
aviii/gl-itfl  [go:n]  “with’ [tfo:n] ‘how’

(h) The phoneme /?/ is a voiceless glottal stop.

[+obstruent, -continuant, -voiced, + constricted glottis]

Data (14) show that the /?/ is considered as a phoneme in IBDs. It has
restricted distribution and only occurs before vowel in an onset position.

(14) Words with /?/ Words with other phonemes
ai -1/ [?2eengir] ‘grape’ [hendzi:r] “fig’
a.ii /?/-1d/ [Peeweel]‘first”  [dowom] ‘second’
a.iii /2/-Im/ [Pefk] ‘love’ [mofk] ‘mouse’
a.iv 1?/-/s/ [Pa:p] ‘water’ [sa:p] ‘soft’

In sum, based on the examples in 1- 14, stops in IBDs include /p, b, t, d.t, d,
k, g, ?/. Additionally, all voiceless stop consonants in IBD have aspirated
allophones. Indeed, in the case of allophony, phonetic contrast exists without
phonemic contrast, in which a single underlying segment has phonetically
distinct surface realizations (Currie Hall, 2011).

2.1.1.2 Fricatives

In IBDs, the fricatives are [+obstruent], [+continuant], [+consonantal] and [-
syllabic]. Fricative consonants in IBDs are as follows:

a. The phoneme /s/ is a voiceless alveolar fricative.
[+obstruent, +continuant, -voiced, +anterior, +coronal, +strident]
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Following data illustrate the comparison of phoneme /s/ and other
phonemes.

(15) Words with /s/ Words with other phonemes
ai /sl-/z  [sal] ‘year’ [za:l]  “old’
a.ii /s/-/fl  [sap] ‘soft’ [faip]  ‘hit’
a.ii /s/-/h/: [sa:k] ‘bag’ [ha:k] ‘land, dust’
a.iv /s/-/m/ [soir] ‘henleg’ [mo:r]  ‘herb’
av /s/-/ll  [su:t] “whistle’ [lut]  “desert’
a.vi /s/-/r/  [suet{] ‘burn!’ [ruetf] ‘day’
avii Is/- It/ [lies] ‘lick’ [lie]  ‘unfortunate’
b. The phoneme /z/ is a voiced alveolar fricative.

[-sonorant, +continuant, +voiced, +anterior, +coronal, +strident]

Data (16) indicates that the /z/ is a separate phoneme in IBDs.

(16) Words with /z/ Words with other phonemes
a.i [/z/-lhl [zain] ‘knee’ [ha;n]  “sir’
a.ii /z/-\l  [zekK] ‘aleather bottle’ [lek] ‘long’
a.iii /z/-/m/  [zi:n] ‘saddle’ [mi:n]  ‘mine’
a.iv /z/-Inl  [za:t] ‘origine’ [na:t]  ‘put’
av [z/l-itfl  [zal] Cold’ [tfa:l]  ‘hole’
avi /z/-dz/ [zeerr] ‘money’ [dzeerr] ‘desert bush’
a.vii /z/-lwl  [za:n] ‘knee’ [wa:n] ‘reading’
c. The phoneme /f/ is a voiceless post-alveolar fricative.
[+obstruent, +continuant, -voiced, -anterior, +coronal, distributed,
+strident]

The following data displays that the /{/ is a distinctive phoneme in IBDs.

@an Words with /f/ Words with other phonemes
a.i [f/-/n/ [fa:n] ‘pride’ [ha:n] ‘yes’
a.ii [f/-13/ [fen] ‘sand” [3en] ‘gene’
av [fl-Im/ [fan] ‘pride’ [ma:n] ‘enter’
a.vii /{/- Irl [fued] ‘wash’ [rued] ‘stream’

a.viii/fl- N/ [fu:l]  ‘zigzag’ [lu:l] zonked’



19

d. The phoneme /3/ is a voiced postalveolar fricative.
[+obstruent, +continuant, +voiced, -anterior, +coronal, +distributed
+strident]

The present data show that /3/ mostly occurs in loanwords and its
distribution is limited to the onset position, but as there are minimal pairs, it
constitutes a phoneme of its own:

(18) Words with /{/Words with other phonemes
ai /I3/-1sl  [zel] ‘gel’ [sel] ‘tuberculosis’
a.ii /3/-/p/ [3end] ‘tired’ [pend] ‘advice’
a.ii /3/- 1t/ [phazm] ‘wool’ [tfemm] ‘eye’

e. The phoneme /h/ is a voiceless glottal fricative.

[+obstruent, +continuant, —voiced, +spread glottal]

The comparison of / h/ and other phonemes is demonstrated in (19).

(19) Words with /h/ Words with other phonemes

a.i /h/-/m/  T[ha:k] ‘soil’ [ma:k] ‘bean’
a.ii /h/-fji  [ha:r] ‘necklace’ [ja:r] “friend’
a.ii /-l [ha:s] ‘special’ [ra:s] ‘right’
a.iv /h/-/d3/ [ha:n]  ‘sir’ [dza:n] ‘body’
av /h/-iwl  T[heff] ‘mill’ [weeff] ‘beautiful’
avi /h/-1?  [hers] ‘bear’ [2eers] ‘tear’
a.vii /h/-/z/  [ra:h]  ‘road, way’ [ra:z] ‘secret’
a.viii/h/- /d/  [sra:h] ‘house’ [srud] ‘anthem’

)] The phonemes /y/ and /yx/

The two fricative consonants /yx/ and /y/ are observed only in the
pronunciation of loan words by educated IBDs speakers, | will return to
loanword phonology in the next chapter.

The phoneme // is a voiced uvular fricative.
[+obstruent, +continuant, +dorsal, + high, + voiced]

(20) Words with /y/
ai  [weeyxt] ‘time’
a.ii [seym] ‘roof’

a.iii [reys] ‘dance’
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The phoneme /y/ is a voiceless velar fricative.
[+obstruent, +continuant, +dorsal, + high, - voiced]

(21) Words with /y/
a.i [foloy] ‘busy’
a.ii [ya:fok] ‘spoon’

Thus, based on data in 15-21, fricatives in IBDs are /s, z, {, 3, ¥, . h]

2.1.1.3 Affricates

In IBDs, the affricates are [+obstruent], [-continuant], [+coronal],
[+consonantal] and [-syllabic]. IBDs affricates are as follows:

€)] The phoneme /tf/ is a voiceless postalveolar affricate.
[+obstruent, - continuant, -voiced, +coronal, -anterior, +distributed,
+strident]

/tf/ realized as an aspirated from when it occurs in the prevocalic and
postvocalic position, but not in word-final position nor when it precedes
voiceless consonant, so there is an allophonic relation between /tf/ and /tf"/as
data in (22).

(22) Words with [tf"] Words with [tf]
a.i [tfhaerk] ‘wheel’ b.i [giitf] ‘confused’
aii  [tfhaet(] ‘stuttering’ b.ii [draehtf] ‘tree’

The following data shows that the /tf/ is a separate phoneme.

(23) Words with /tf/ Words with other phonemes
a.i. /tf/-/d3/ [tfha:h] g1, [d3a:h]  ‘place’
a.ii Mtf-Im/ [tfha:kk] ‘crack’  [ma:k] ‘grass pea’
a.iii /tf/- In/ [tfha:r] ‘four’  [nair] ‘hell”
a.iv [tf/-Ir/ [tfhu:f] ‘suck’  [ruif] ‘glandule’
avl tf/- N/ [tfu:tf] ‘tiny”  [lu:tf] ‘naked’

(b) The phoneme /d3/ is a voiced postalveolar affricate.

[+obstruent, - continuant, +voice, +coronal, -anterior, +distribute
+strident]
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Data (24) illustrates that /d3/ is a separate phoneme.

(24) Words with /d3/ Words with other phonemes
a.i /dz/-/ll [dzeerr] ‘dessert bush’  [laerr]  ‘part of date’
a.ii /dz/-/rl: [d3za:n] ‘body’ [ra;n]  ‘the thigh’
a.iii /dz/-/m/ [d30z] ‘part’ [moz] ‘salary’
a.iv /dz/-/w/ [dza:r] ‘brawl’ [wa:r] ‘patient’
2114 Nasals

In feature theory, nasals can defined as [+ sonorant, - approximant]. The list
of nasals consonants in IBDs is as follows:

€)] The phoneme /m/ is a voiced bilabial nasal.
[+sonorant, -approximant, +nasal, + labial]

The comparison of /m/ and other phonemes in IBDs is shown in (25).

(25) Words with /n/ words with other phonemes
a.i /m/-In/ [motft(] ‘group, band’, [notf] ‘no’
a.ii /m/-N/ [ma:f]  ‘akind of bean’ [la:{] ‘corpse’
a.iii /m/-fr/  [ma:h]  ‘moon’, [ra:h] ‘way’
a.iv /m/-iwl [maes] ‘drunk’, [waes] ‘desire’
(b) The phoneme /n/ is a voiced alveolar nasal.

[+sonorant, -approximate, +nasal, +coronal, +anterior]

Data (26) shows that there is a phonetic contrast between [n] and [g]. The
velar nasal [g] only occurs when it is followed by [g] or [k], but [n] occurs
elsewhere. So they are in complementary distribution. [n] and [] are allophonic
variants.

(26) Words with [g] Words with [n]
a.i [long] ‘loin-cloth’ b.i [beend] ‘rope’
a.ii [seng] ‘stone’ b.ii [funz] ‘green’

a.iii [heng] ‘stupid’
a.iv [tenk] ‘tight’
av [rink] ‘sand’

The phonemic contrast among /n/ and other phonemes can be illustrated by
data (267).
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(27) Words with /n/ Words with other phonemes
a.i /n/-/r/: [niem] ‘half [riem]  “dirt’
a.ii /-1 [ner]  ‘male’ [leerr]  “dry date’
a.iii /n/-/w/ [na:m] ‘name’ [wa:m] ‘loan’
aiv In/-/jl  [naxr]  ‘hell’ [a:r] “friend’
2115 Approximants

Approximants divide into two groups: (1) central approximants as phoneme
/rl and (2) lateral approximants like phoneme /I/. Both central and lateral
approximant found in the consonant inventory of IBDs as shown below.

@ Lateral approximant: Phoneme /I/ is a voiced alveolar approximant.
[+consonantal, +approximant, +coronal, +anterior, +lateral]

The phonemic status of /I/ is illustrated in examples (28). Phoneme /I/ has
been already compared in stops, fricatives, affricates and nasals.

(28) Word with /I/ Word with other phoneme
N-Iwl [la:f]  ‘corpse’ [wa:f] ‘Khash’

(b) Central approximants

()] Phoneme /3/ is a voiced retroflex approximant.

[+ consonantal, + approximant, + tap, + coronal, - anterior]

Axenov (2006: 44) mentions that /y/ is often treated as the allophone of
voiced retroflex stop /d/ in Balochi of Turkmenistan (BT), but in IBDs there is
no evidence to support his idea. Moreover, i cannot consider /j/ to be
incompelmentry distribution with /r/, since phoneme /r/ can be found in all
positions as it is shown in (28). In IBDs as in BT, the distribution of /y/ is
restricted to the word-final position. It seems /y/ can never occur in word-initial
position nor form any clusters.

2.2.5 The approximants in (29) shows that /y/ is a separate phoneme in IBDs.

(29) Words with /y/ Words with other phonemes
ai /Iy-/3/ [buy] “‘louse’, [bu:3] ‘stiff hair’
a.ii /3~ /1§l [dzuerq] ‘health’ [d3uef] ‘boil’

adii /[y~ [waxy]  “stable’, [wa:l] ‘cotton’
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a.iv /y/-/m/ [buy]  ‘louse’, [bu:m] ‘owl’

av /y-/n/  [dzayy] ‘twin® [d3a:n] ‘body’

avi Iy-Irl [buy]  louse’ [muir] ‘aunt’
) Phoneme /r/ is a voiced alveolar approximant.

[+consonantal, +approximant, trill, +coronal, +anterior]

Phoneme /r/ has been already compared to other phonemes in stops,
fricatives and affricates and nasals.

(30) Words with /r/ Words with other phonemes
ai [Irl-lll: [ros] ‘cooked food”  [lo:z]’ ‘spit’
a.ii Iri-iwl: [res]  ‘ripe’ [waes] ‘desire’
a.dii /- [tur] ‘net’ [tu:0] ‘length’
a.iv /rl-Igl [pizr]  ‘old’ [pi:g] ‘fat’

(nn Phoneme /w/ is a voiced bilabial approximant.
[- consonantal, +approximant, +labial]

Phoneme /w/ has been already shown in from of minimal pair in stops,
fricatives, affricates and nasals. The data in (31) illustrate the comparison
between /w/ and /j/.

(31) Word with /w/ Word with /j/
ai Iwi-fj/ [wa:r] ‘patient’ [ja:r] ‘friend’

(V) Phoneme /j/ is a voiced velar approximant.
[- consonantal, +approximant, +dorsal, +high]

Phoneme /j/has been already compared in plosive, fricative, affricate and
approximant.

Thus, based on all above minimal pairs, the consonant system of IBDs
consists of 6 allophones and 25 phonemes which are shown in table (32) and
(33) respectively.
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(32) IBDs allophones: consonants
labial alveodental | Alveolar | postalveolar retroflex velar
plosive p i T @
affricate tf"
nasal n
(33) IBDs phonemes: consonants
labial alveodental | alveolar | postalveolar retroflex | velar | uvular | glottal
plosive p b t d t d k g ?
fricative S z Y | X h
i 3
affricate tf dz
nasal m n
Central w r 1 j
approximant
Lateral |
approxima
nt
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2.1.2 Vowel inventory

The following chart represents the complete set of vowels which are
common in three Balochi dialects data. However, vowel variations are observed
among three dialects, in Sarawani Balochi there are two more back vowels [1]
and [u] which are not found in two other dialects. Moreover, each dialect has its

own diphthongs: Sarhaddi Balochi: [ie], [ue], Sarawani Balochi: [ou], [ei] and
Lashari Balochi: [us], [ia].

(34) 1BDs vowels: (phonemes and allophones)

[+front, -back] [-front, + back]
i It u, a, u;, U
L1 u, 0
et 0,0

®, & a, d, ax, di

Examples 35-42 form a minimal pair for vowels, such set of examples are
used to demonstrate the phonemic system (vowels) and allophones of IBDs.

2.1.2.1 Front vowels
Front vowels in IBDs are as follows:

@) Phoneme /i/ is a high front vowel.
[+high, -low, +tense, +front, -back, -round]

The following examples show that /i/ is a separate phoneme in IBDs.

(35) Words with /i/ Words with other phonemes

a.i fil-lel  [gi:r]  ‘tar’ [ger] ‘crying a lot’

a.ii fil-l@l [siim] ‘wire’ [Seem] ‘poison’

a.iii fil-lo/  [ri:f]  ‘beard’ [ros] ‘cooked’

a.iv fil-la:/  [phi:g] ‘fat’ [pha:g] ‘religious cloths’
(b) Phoneme /1/ is a mid-high front vowel.

[+high, -low, -tense, +front, -back, -round]

The data in (36) show that /1/ is a distinctive phoneme in Sarawani Balochi.
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(36)

(©)

Words with phoneme /1/ Words with other phonemes
Nl-fal [Mim]  ‘name’ [ndim] ‘half’
N1-lul [khip] ‘bag’ [ khu:d] “fertilizer’
Nl-lel  [fip]  ‘city near Sarawan’  [{ep] ‘night’
hi-lel  [bil] ‘shovel’ [del] ‘heart’
n-hil [ ‘milk’ [fixr] ‘lion’

Phoneme /e/ is a mid-front vowel.
[- high, - low, + tense, +front, -back, -round]

As illustrated in (37), /e/ is a separate phoneme.

(37)

(d)

Words with /e/ Words with other phonemes

a.i lel- l=l [sek] ‘Indian’, [sekK] ‘hard’
a.ii lel-lul [thel]  ‘headband’ [thu:l] ‘length’
a.iv lel-la/  [f&n] ‘sand’ [fdin] ‘proud’
av lel-lo/  [ges]”  house’ [go:f] ’ear’

Phoneme /&/ is a low front vowel.
[-high, +low, +front, -back, -round]

The following minimal pairs display the phonemic position of /a/ in IBDs
phoneme inventory.

(38)

1.1.2.2

(@)

(39)

Words with /a/ Words with other phonemes
a.i [&l- lul; [ther] ‘it [thu:r] ‘net’
a.ii [&l- lol: [phett] ‘field’ [phott] ‘body hair’
a.iii l®l-lal: [gez]  ‘manna tree, [ga:z] ‘gas’
Back vowels

Phoneme /u/ is a high back vowel.
[+high, +tense, -front, +back, +round]

The data in (39) show that /u/ is a separate phoneme in IBDs.
Words with phoneme /u/ Words with other phonemes

a.i u/- /ol [fur] ‘salty’ [forr]  ‘consultation’
a.ii ul- /ol [du:x] “far’ [dorr]  ‘Balochi earring’
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(b) Phoneme /u/ is a mid-high back vowel.
[+high, -low, -tense, - front, +back, +round]

Minimal pairs in (40) illustrates that /u/ is a separate phoneme in Sarawani
Balochi.

(40) Words with phoneme/u/ Words with other phonemes
a.i ful-lo/  [mudd] ‘mood’ [mod] ‘fashion’
a.ii ful-1al  [gur] ‘grave’ [gaxr] ‘grave’
a.iii ful-lul [bur] ‘ticks’ [buxr]  ‘blond’
(© Phoneme /o/ is a mid-back vowel.

[- high, -low, +tense, -front, +back, +round]

Phoneme /o/ has bees already compared with Front and Back vowels, data
(41) show the comparison between phoneme /o/ and /a/.

(41) Word with phoneme /o/ Word with other phoneme
aii fo/-la/  [d30:h] ’brook’ [dza:h] ‘place’
(d) Phoneme /a/ is a low back vowel.

[-high, +low, -front, +back, -round]
Phoneme /a/ has been already compared to all front and back vowels.

As table (42) illustrates, nasal vowels and long vowels exist in IBDs vowel
inventory. Following examples show that all vowels in IBDs are realized as
nasal vowel when they precede the nasal consonants, in fact the difference
between oral and nasal vowels is not distinctive and they are allophonic
variants. Moreover, long vowels occur in CV, CCVC and CVC syllables. Indeed
when there is no moraic coda, since three moraic syllables is not allowed in
IBDs. I will return to vowel distribution in the next chapter which deals with
Suprasegmental phonology in Balochi.

(42) Words with oral vowels words with nasal vowels
a.i [pho:r] ‘ash’ b.i [z6mm] ‘dark’
a.ii [d1h] ‘beast”  b.ii  [dim] ‘face’
a.iii [bra:t] ‘brother’ b.iii  [hdim] ‘raw’
a.iv [huk] ‘pig’ b.iv  [buim] ‘owl’
a.v [zaehg] ‘child> b.v  [h&ndziu] ‘fig’

a.vi [nefdin] ‘spot”  b.vi [geerden] ‘neck’
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2.1.2.3 Diphthongs

@ Phoneme /ie/ and Phoneme /ue/
lil+lel — lie/
fil [+high, -low, +tense, +front, -back, -round]
lel [- high, - low, + tense, +front, -back, -round]

These two phonemes (diphthongs) are only found in Sarhaddi Balochi data
as in (43) and (44) respectively.

(43) Words with phoneme /ie/ Words with other phonemes
a.i fiel- la:/ [mief] ‘e’ [ma:f] ‘grass pea’
a.ii liel- le/ [diem] ‘face’ [dem] ‘steamed’
a.iii liel- e/ [lies]  ‘lick’ [lejs] ‘bald’
aiv el fo:/ [tf"iex] ‘under’ [tf"o:]  “stream’
av fiel- Jue/ [fiex]  ‘milk, lion’ [fuex] ‘salty’
(44) Words with /ue/ Words with other phonemes
ai luel-fa:/: [huen]  “blood’, [ha:n]  “yes’
a.ii Jue/- l=l: [gued3] ‘salamander’ [ged3d3] ‘epileptic’
aiii  Juel- /el [tuel]  “‘to weigh’ [t"el]  ‘headband’

(b) Phoneme /ou/ and Phoneme /ei/

o/ +lul — fou/

o/ [- high, -low, +tense, -front, +back, +round]
lu/ [+high, +tense, -front, +back, +round]

lel +li/— [eil

lel [- high, - low, + tense, +front, -back, -round]
fil [+high, -low, +tense, +front, -back, -round]

These two diphthongs are only observed in Sarawani Balochi data.
Following examples show that /ou/ and /ei/ are separate phonemes.
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(©

Words with /ou/ Words with other phonemes

a.i /ou/-/il  [gouk] ‘part of head’ [gi:r] ‘tar’

a.ii /ou/-le/ T[hour] ‘rain’ [herr]  ‘donkey’
a.vi /ou/-fo/ [dzour] ‘kind of tree’ [dz0:h] ‘raceway’
a.ix fou/-la/ [mout] ’death’ [ma:t] ‘mother’
a.x /ou/-/eil [hour]’ ‘rain’ [heir]  ‘goodness’
Words with /ei/ Words with other phoneme

b.i/ [eil-fi/  [leip]  ‘enjoyment’ [lizp]  ‘brush’

b.ii feil-le] [leis]  ‘bald’ [lek]  ‘high, tall’
b.iii leil-lel Tiil] ‘loose’ [weell] ‘melon’

Phoneme /ia/ and Phoneme /ua/ and Phoneme /au/
il +la/— lia/

fil [+high, -low, +tense, +front, -back, -round]
sl [-high, -low, -tense, -front, -back, -round]
lul +/a/— lua/

u/ [+high, +tense, -front, +back, +round]

sl [-high, -low, -tense, -front, -back, -round]
[ee/+/ul— [zul

£ [-high, +low, +front, -back, -round]

u/ [+high, +tense, -front, +back, +round]
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These three diphthongs are only observed in Lashari Balochi data.
Additionally, vowel /a/ only occurs in diphthongs and not individually, such as
examples in (46) and (47) and (48) correspondingly.

(46)

(47)

Words with phoneme /ua/ Words with other phonemes

a.i /ua/-fal [duag] ‘Dough’ [da:g] ‘warm’
a.ii /ua/-le/ [muar] ‘ant’ [n&m] ‘it
a.iii /ua/-lol [guaf] ‘ear’ [godd] ‘cloth’
Words with phoneme /ia/ Words with other phonemes

a.i fial-fi/  [mish] ‘nail”  [ziim] ‘scorpion’

a.ii fial-ll [dior] ‘late’  [deer] ‘door’

a.iii fial-lua/ [giliap] ‘pot”  [guaf] ‘ear’
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(48) Words with phoneme /aeu/ Words with other phonemes
a.i /eeu/-lol [keuf] ‘shoe’ [kors] ‘tablet’
a.ii Jeul-/2/ [keul]  ‘promise’ [keebr] ‘grave’
a.iii [eul-fil [deur] ‘throw’ [dizr] ‘late’
a.iv /eeul-lal [d3eu] ‘straw’ [fa:h] ‘king’

Consequently, based on the above analyses which have been done on the
vowels, the IBDs vowel inventory consists of 8 contrastive monophthongs and 7
diphthongs.

(49) IBDs Phonemes (vowels)

Front Back

Close i

Close-mid

Open-mid

Open

2.2 Iranian-Balochi dialects allophonic variations in optimality theory

As was illustrated already, Balochi has no lexical contrast of aspirated/
unaspirated stops and affricates, dorsal/coronal nasals, and oral/nasal vowels. So
in this language aspirated and unaspirated stops and affricates, dorsal and
coronal nasals, and oral and nasal vowels are allophones: They are predictable
from the phonological contexts and do not reflect lexical specification (Hayes
2009).

The allophonic patterns can be stated in terms of violable constraints. In the
languages, where phonetic contrast surface as allophonic and not lexically
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distinctive (such as that between aspirated or unaspirated stops in Balochi), the
markedness constraints dominates faithfulness constraints, so the surface forms
(output) are minimally marked by neutralizing the lexical contrasts. But when
faithfulness dominates markedness, the lexical contrasts are expressed in the
surface form (Kager, 1999: 29).

In the analysis of allophonic variation, three constraint types are involved:
context- free markedness (MC-free), context- sensitive markedness (MC-
sensitive), and faithfulness. Ranking (50) produces the typologically common
sense of allophonic variation (Kager, 1999:34, 36)

(50) Allophonic variation
MC-sensitive >> MC- free >> Faithfulness

In this subsection, | will develop optimality- theoretic analyses of the
allophonic variation in Balochi bases on the interaction of two basic kinds of
constraints: markedness and faithfulness.

2.2.1 The distribution of aspirated stops and affricates in Iranian-
Balochi dialects in OT

Considering aspirated voiceless stops and affricates (those sounds which are
characterized by the feature [spread glottis]) in Balochi, there are certain
positions in the word where it can occur and other positions where it cannot.
Both aspirated stop and affricates surface mostly at the beginning of a syllable
with primary or secondary stress whether that syllable is word-initial or
elsewhere in the word. This is seen by the data in (51) where the (a) column
shows stops and the (b) column aspirated affricate.

(51) At the beginning of a syllable with primary stress

ai fiin [th] ‘can’ b.i ro:tfain [tfh] ‘days’
a.ii poir [ph] ‘ash’ b.ii tuy  [tfh] ‘suck’
a.iii kall [kh]  ‘piece’

a.iv ta’k [th] ‘window, leave’

The data in (52) show that aspiration can also occur as a first segment of
word-initial onset cluster.

(52) As a first member of word-initial complex onset
a.i pra:h [ph] ‘wide’ b.i tflimp [t/h] ‘water pipe’
a.ii krues [kh] ‘rooster’
a.iii klie/ [kh] ‘lizard’
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Moreover; the data in (53) illustrates that aspiration can also occur as part of
the second position of an onset cluster.

(53) As a possible second member of complex onset

a.i. spi:t [ph] ‘white’
a.ii bkaep [kh] ‘lay down!”
a.iii stim [th] ‘storm’

Furthermore; aspiration surfaces at the beginning of the syllable with
secondary stress as in (54).

(54) At the beginning of a syllable with secondary stress

a.l. hapta [th] ‘iek’

a.ii pigfi [th] ‘closet’
a.iii kargugfk [kh (in word-initial position)] ‘rabbit’
b.i pat(ay [ph] ‘to cook’

Another position where aspiration occurs is in the onset position of stressless
syllable. This is exemplified by the data in (55).

(55) At the beginning of medial stressless syllable.

a.i. kaelko(tadg [kh ( as the onset of second syllable)]
¢ a kind of herb’

a.ii kalpuraekain [ph] ¢ a kind of herb’

a.iii ka&ppagat [ph] ‘the act of hopping’

Finally, the data in (56) illustrates that aspiration can occur in the word-final
position as geminate consonant.

(56) Word-final position as geminate consonant

ai ga [t ‘bite’  b.i lettf [tf"1  ‘mud’
a.i tfokk [k <child’
aiii kipp  [pM  ‘tight’

On the other hand there is an environment where aspiration does not occur.
The data in (57) show that no aspiration surfaces in coda position (except as
word-final geminate consonant). The words in (57a-b) all have voiceless stops
and affricates respectively in coda position, but they are not realized as
aspirated.
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(57) In coda position aspiration does not surface
a.i sa:p p] ‘soft” b metfat/ [tf"] ‘eyelash
a.ii hapt [p][t] ‘seven’ b.ii pintf [tfT ‘nail’
a.iii haps [p7] ‘horse’ b.iii tet/k [t 1[K]‘wide’
a.iv plijtok [k'] ‘martin’

Now, in this part | provide an analysis of the data in (51) - (57) based on OT.
Before beginning, however, | first make clear my assumption regarding the
feature-geometric representation of aspirated stops and affricates in Balochi.
Where aspirated stops and affricates in Balochi are not phonemic; thus the
feature [spread glottis] is not part of the underlying representation of aspirated
stops and affricates, put differently; [spread glottis] is not underlyingly specified
for the feature on voiceless stops or voiceless affricates. The underlying
representation of a voiceless stop and voiceless affricate is shown in (58).

(58) Underlying representation of Balochi aspirated stops and affricate in
feature geometry

Root node

Place Laryngeal

[ - voice]

As above data in (51) - (57) show, aspirated stops and affricate surface at the
beginning of any syllable and not in coda position (except as word-final
geminate stop or affricate). The constraint accounting for this, is the alignment
constraint (context-sensitive) that aligns the feature [spread glottis] (henceforth
[s.g.]) to the beginning of the word, shown in (59).

(59) ALIGN-L (o, [s. g])
Align the left edge of syllable with the feature [s. g.]

The other important constraints for the analysis are the markedness
constraints in (60) - (63) (both are from Davis and Cho 2003) which are
(context-free) and the faithfulness constraints in (63) - (64).
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(60)  *[sgl]
The feature [s.g.] is prohibited

(61) *[s. g., +voice]
The feature [s.g.] cannot be realized on sounds that are [+ voice]

(62)  *[s.g., +continuant]
Continuant sounds (fricatives) cannot be aspirated.

(63) IDENT- 10 ([s.g.])
Input and output segments should be identical for aspiration.

(65) MAX- 10
Input segments must have output correspondents.
(‘No deletion”)

Given these constraints, let us now consider their ranking in accounting for
the distribution of aspirated stops and affricate in the data in (51) - (57). The
first ranking is given in (65), in which the markedness constraint *[s. g., +voice]
and *[s.g., +continuant] must outrank the alignment constraint. Based on this
ranking, voiced sounds and continuant sounds are not allowed to surface as
aspirated in Balochi even in an onset position.

(65) *[s. g., +voice], *[ s.g., +continuant] >> ALIGN-L (o, [s. ¢])
The second ranking is given in (66), where the alignment constraint
outranks the *[s.g.].

(66)  ALIGN-L (o, [s. g]) >> *[ s.2.]

In this ranking, unvoiced sounds are allowed to be aspirated in the beginning
of the syllable.

Another crucial ranking is that the ALIGN-L (o, [s. g]) constraint outranks
both MAX-10 and IDENT- 10 ([s.g.]) as in (67).

(67)  ALIGN-L (o, [s. g]) >> IDENT- 10 ([s.g.]) >> MAX-IO

This ranking is necessary in order to prevent winning candidates with
deleted segment(s) or unaspirated consonant(s).

The final ranking is given in (68).



35

(68) *[s. g., +voice],*[s.g., +continuant] >> ALIGN-L (o, [s. g]) >>

IDENT- 10 ([s.9.]), *[5.9.] >>MAX-10

This ranking is all that is needed for the analysis of the aspiration stops and
affricates in Balochi. To show this, I will go through the sample tableaux for the
data in (51) - (57). In all my OT analysis as discussed in chapter 2, | use the
combination tableau (McCarthy2009) which includes information about
violations as well as the W and L explanations of the comparative tableau.
Furthermore, in all tableaux the cells with W and L tell us that the ranking
constraints conflict over the choice of the winner. For the winner to win, the
constraint with W must be ranked higher than the constraint with L.

Consider first, data in (51) - (52), where aspiration occurs at the word- initial
position containing simple onset or complex onset with primary stress. The
tableaux are given in (69) — (71).

Input: /tatk/ *[s. g., +voice] | ALIGN-L (o, [s.q]) | *[s.0.] IDENT- 10 MAX-10
(s.9.D
a = tak * *
b.  taik” W W W
c. atk" W *W W *W
tatk *W L L
(69)  ftaik/  [t"aik] ‘window, leaf
(70)  Jpraih/ [p"raih] ‘wide’
Input: /prath/ *[s. g., +voice] ALIGN-L (o, [s. g]) | *[s.0.] IDENT- 10 | MAX-IO
(s9D)
a=  p'rath * * *
b. p"r"ath *W L *H\WN *R\N
c. rath *W *W
d. praih W
(71)  Jstim/  [st"im] ’storm’
Input: /stim/ || *[s. g., +continuant] | ALIGN-L (o, [s. g]) | *[s.g.] | IDENT-10([s.g.]) | MAX-IO
a= stim * * *
b. s"tim * W L *EW *EW
c. sim *W L *W *W *W
d. stim **W L L

In the tableau (69) candidates (b), (c) and (d) loses out to candidate (a)
because of their violation of ALIGN L (o, [s. g]). In tableau (70), both candidate
(b) and (c) violate the constraint
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*[s. 9., +voice], because voiced sonorant consonant /r/surfaces as aspirated.
In addition, candidate (d) violates ALIGN-L (o, [s. g]). So, the candidate (a) is a
winner. Likewise, in the comparison between the two candidate (b) and (c) in
the tableau (71) with winner candidate (a), the two loser candidates violate the
*[s. g., +continuant], because the fricative segment /s/ surfaces as aspirated.
Further, candidate (d) violates ALIGN-L (o, [s. g]). In the three tableaux, the (a)
candidates violate IDENT- 10 ([s.g.]) and*[s.g.], but this violation cannot be
fatal given that (a) is the winning candidate.

Next consider the data like that in (54) and (55), where aspiration surfaces in
the onset of syllable with secondary stress and at the beginning of word-medial
stressless syllable respectively.

(72)  Ipatfaigl [p"tfag] ‘to cook’
Input: /patfag/ *[s. g., +voice] | ALIGN-L (o, [s.g]) | *[s.g] ! IDENT-10 | MAX-IO
(s.9.D
a= p'atfizg % *x
b. patfhag *W *L *L
c.  &tég *W W o ** W
d. patfag *EW L L
(73)  /kalkoftasg/ [K"&Ik"oft"aég] <a kind of herb’
Input: /kelkoftaég/ *[s. g., +voice] ALIGN-L | *[s.g.] | IDENT-10 ([s.9.]) MAX-10
(0. [s. )
a= k'zlk"oft"zg wxEW ok
b.  K'zlkoft" &g *W *L **L
C. khaEIhojthaég *W Fokk Fokk W
d. kalkofteég el "\

As shown, the candidates in tableaux (72) and (73) consist of three syllables.
The onsets of all three syllables are voiceless stops, and so can surface with the
feature [s.g.]. Candidate (a) shows the aspirated stop at the beginning of the
syllable. This allows for perfect satisfaction of two constraints *[s. g., +voice]
and ALIGN-L (o, [s. g]). However, as shown, the candidates (b) and (d) in (23)
and (73) fatally violate the higher ranked ALIGN-L (o, [s. g]) and so do not
surface as aspirated stops. On the other hand, the candidate (c) in tableau (732
allows the voiced stop in coda position to be aspirated, which violates both *[s.
g., +voice] and ALIGN-L (o, [s. g]). Likewise, the candidate (c) in (73)
aspirates the voiced sonorant consonant and deletes the word-medial onset.
Thus, the (a) candidates win out since they best satisfy the constraints.

Now consider the data in (56), where the feature [s.g.] does not surface. As
shown by data (56) the aspirated stops or affricate cannot occur in coda position.

Tableau (74) illustrates the analysis accounts for this.
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(74) [?eps/ [haeps] ‘horse’

Input: /?eeps/ | *[s. g., +continuant] | ALIGN-L *[s.g.] | IDENT-10 ([s.g.]) | MAX_IO

(o, [s. g
a.=  ?eps *
b.

2aep’s * *W *W

In the tableau (74), the second candidate has fatal violations of both IDENT-
10 ([s.g.]) and

*[s.9.] constraints. In this analysis, to add aspiration into coda position is not
allowed since aspiration occurs in the beginning of the syllable in Balochi.

2.2.2 The distribution of dorsal nasal [p] in Iranian-Balochi dialects

In Iranian Balochi dialects, as in many languages, nasal assimilation is a
common phonological process. Nasal consonants assimilate to the place of
articulation of the following stops. Examples in (75) focus on the assimilation of
the tautomorphemic coronal nasal to a following dorsal stop.

(75) a.. mangeli:k [m&pgeli:k] ‘bracelet’
a.ii hangu:r [hangu:r] ‘grape’
aiii  queng [{"ueng] ‘knee’
a.iv badrang [badreng] ‘cucumber’
b.i paellink [p"zellink] ‘plaints’
b.ii sa:lonk [sa:lonk] ‘bride groom’
b.iii le/i:nk [lelitnk] ‘itching’

Data (75) show the occurrence of the dorsal nasal as a result of an
assimilation of the coronal nasal to a following dorsal stop. So dorsal nasal [n]
stands in an allophonic relation to coronal nasal [n]. The distribution of [n] is

limited to coda position and only before dorsal stops.
The context-sensitive markedness constraint which accounts for the nasal
assimilation is given in (76) (Fery, 2003):

(76) AGREE (Place) nasai+ stop
The nasal must assimilate to the following stop consonant.

In dealing with the data containing nasal assimilation, | need to refer to a
faithfulness constraint as well (Kager1999):

(77) IDENT-IO (Place)
Place features in the input and output are identical.
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The constraint ranking in (78) will map input fueng onto output [tueng]:
(78) AGREE (Place) nssai+ stop >> IDENT-10 (Place)

This ranking shows the pattern just described: in Blochi a coronal nasal
assimilates to the following dorsal stop and there is an allophonic relationship
between [n] and [g].

Consider the representation of ranking in (78) in the following tableau.

(79) tueng  [tueng] ‘knee’

Input:/tueng/ AGREE(Place) nasai+ sop IDENT-10 (Place)
a. = fueng *
b.  tueng *W L
c. tuemg *W *

Candidate (a) is optimal since it satisfies the undominated AGREE (Place)
nasal+ stop 8t the expense of violation of IDENT- 10 (Place), but both candidates
(b) and (c) avoid the fulfillment of higher ranked constraint AGREE (Place) nasai+
stop SO they are eliminated.

2.2.3 Vowel nasalization in Iranian-Balochi dialects
Vowels are generally oral in Balochi except when they directly precede a

nasal consonant, in which they are nasal. This allophonic pattern occurs in all
three dialects of Iranian Balochi; see the examples below:

(80) a. wa:d  ‘salt’ b.i. tfirntfok ‘pinky’
a.ii tap ‘hollow’ b.ii IEmp  ‘snot’
a.iii puk ‘empty’ b.iii d&ntain ‘tooth’
a.iv lzhm  ‘slow, soft’ b.iv 7a:s0ng “sleeve’

As data (80) illustrate, the variation between oral and nasal vowels in
Balochi is totally context dependent and it does not reflect lexical specification.
It means no word pairs occur that are distinguished by orality/ nasality of their
vowels. So, there is an allophonic pattern between oral and nasal vowels in
Iranian Balochi dialects.

The context-free markedness constraint in (81) is against nasal vowels
(Kager1999):
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(81) *VNASAL
Vowels must not be nasal.

However, many languages such as Balochi tend to nasalize vowels before a
tautosyllabic nasal constant. A context- sensitive markedness constraint which
accounts for vowel nasalization is as follow (Kager 1999):

(82) *VORALN
Before a nasal, vowels must not be oral.

The constraints in (83)-(84) require faithfulness to input nasality (c.f.
McCarthy and Prince 1995).

(83) IDENT ([nasal])

Correspondening segments in input and output have identical values for
[nasal].

(84) MAX-10
Input segments must have output correspondents.
(‘No deletion”)

Since the grammar of Balochi maps oral vowel to nasal vowel in a specific
context, when they are preceded by nasal consonant, the context-sensitive
markedness constraint (*VoracN) must dominate the anti-nasal context—free
markedness constraint (*Vyasa.) as well as the faithfulness constraints. This
ranking result is shown in (85).

(85)  *VoralN, MAX-10 >> *V/yasar IDENT ([nasal])

Tableaux (86) and (87) present a complete picture of the allophonic variation
between oral and nasal vowels in Balochi.

(86) /lemp/  [I8mp] ‘snot’

Input: /Iemp/ *VoraN . MAX-10 *VnasAL IDENT
i ([nasal])

a. = lemp * *

b. lemp *W ' L L

c. lep YY) L L
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(87) /wa:d/  [wa:d] ‘salt’

Input: /wa:d/ *VoralN 1 MAX-IO *VnasAL IDENT ([nasal])
a. < wad :

b.  wdd 5 *W *W

c. wa: : *W

As shown in tableau (86), both candidate (b) and (c) have a violation of
higher ranking constraint, *VORALN and MAX- 10 respectively. Candidate (a)
satisfies *VORALN, but has one violation of *VNASAL and one of IDENT
([nasal]). However, these violations cannot be fatal given that (a) is the winning
candidate.

Candidate (b) in (87) violates both *VNASAL and *VNASAL. Candidate
(c) has a higher ranked faithfulness constraint violation. The winner candidate is
(@) since it fulfills all constraints and has no violation.

2.3 The distribution of retroflex consonants in Iranian-Balochi
dialects: An OT approach

The phonemic systems of Iranian-Balochi dialects involve two retroflex
stops [t], [d] and a retroflex flap [1]. However, these consonants mostly occur in
the Indic loanwords, but they are also found as a result of developments within
the language (Jahani and Korn2009:643). Retroflex consonants occur
infrequently cross-linguistically as for instance in Dravidian, Indo-Aryan ,
Munda and Australian languages (Hamann 2003, Arsenult 2012) and only 11%
of languages have retroflex stops (Hamann2003:3), so it is worth to dedicate a
subsection to investigate these types of specific stop consonants in Balochi.
First some facts about the retroflex consonants are presented, and then the
relevant analysis for the distribution of retroflex in Balochi is given in an
optimality-theoretic framework.

The retroflexes are cross-linguistically marked. The complexity of their
articulation is responsible for their markedness. The markedness of segment
types within OT is shown by lower ranking the constraints which militate
against the articulation of less complex segment than those which militate
against the articulation of more complex segments as in (88) (Hamann2003):
(88)  *RETROFLEX >> *ALVEOLAR

As above ranking presents, it can be said that retroflex segments are more
marked than alveolar. In languages such as Balochi, the faithfulness constraints
for segmental class is higher ranked than the markedness constraint
*RETROFLEX, then retroflex consonants present in these languages.
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Furthermore, Hamann (2005:3-6) shows that there is no evidence for
perceptual markedness of retroflex, and the retroflex perceptibility is context-
dependent. She gives the ranking of context-sensitive markedness constrains for
retroflex perceptibility according to the cue availability in specific context as
illustrated in the hierarchy in (89):

(89)  *DELETE (R / V_V) >> *DELETE (R / V_C) >> *DELETE (R /
C_V) >> *DELETE (R/C_C)

As can be seen in (89), retroflexes (R) are most perceptible in intervocalic
context and least perceptible in inter-consonantal context. Moreover, Steriade in
her approach ‘licensing by cues’ (Hamann 2003:151, 152) proposes cue
distribution in retroflex stops. She shows that the intervocalic context and post-
vocalic context provides more cues for retroflex stops, so in these positions
retroflexes can be distinguished better from other apical consonants in pre-
vocalic position. However, in post-consonant and post- pausal context
retroflexes are least salient.

As was mentioned earlier in the present subsection, Iranian-Balochi dialects
have two retroflex stops. The examples given below in (90) and (91) illustrate
the distribution of retroflex stops /d/ ad /t/ respectively in three Iranian-Balochi
dialects.

(90) The distribution of [d] in Iranian-Balochi dialects

a.i da:l [da:N] ‘a kind of lentil’
aii quil [du:] ‘bucket’

a.iii dang [d&ng] ‘sting’

a.iv quek [duek] ‘stone’

b.i daed [deed] “fine, good’

b.ii pedd [p"edd] ‘pot belly’

biii  kodq [k"odd] ‘small room’
b.iv gwand [gwand] ‘small’

b.v tf2ndeten [t{"&ndeten] ‘to move’

b.vi  koddzl [K"oddzel] ‘aviary’

(91) The distribution of [{] in Iranian-Balochi dialects

ai fiflak ["i:lek] ‘eye-ball’

a.i rekk [{"ek"k] ‘spot, freckle’
aiii quep [{"uep] “ball’

aiv el [{"iel] ‘pomade’

b.i goft [got"] ‘neck’

b.ii ga:t [gee:(] ‘bite’
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biii  pieyi [p"iet"i] ‘cupboard’
b.iv kung [K"tin] ‘palm bough’
b.v kugrek [K"utt"ek] ‘watermelon’

As examples in (90) and (91) show, retroflex stops are allowed in word-
initial positions, see (9lai-av, 92ai-aiv); however, word-initial retroflex is
disallowed in a number of Dravidian and Indo-Aryan languages
(Hamann2003:117). Besides, in word-initial positions retroflex stops have a
tendency not to occur pre- consonantal or post-consonantal, in other words they
only occur in a simple onset and not complex. See (90a) an (91a) in all these
examples retroflex stops appear as the simple onset of monomorphemic words.
Another position where retroflex stops occur is in intervocalic context, see
(90.b.vi) and (91.b.iii, b.v). Finally, retroflex stops occur in the coda position
both in a simple coda, see (90. b.i, and 91.h.ii) or in the word-final cluster as the
second component see (90.b.iv, and 91.b.iv). In addition as examples (91.bii,
biii, and 92.b.i) display in the coda position retroflex stops occur as geminate
stops. However, two interesting restrictions are observed in the distribution of
retroflex stops in Iranian- Balochi dialects data. First, in the word-final cluster
only alveolar nasal /n/ precedes the retroflex stops and no other segments.
Second no retroflex occurs in the front vowel context, namely [i{] or [id]. This
avoidance can be observed in many languages, but it is not a universal principle
(Hamann2003:92).

A third retroflex in the phoneme inventory of Iranian-Balochi as shown
already is retroflex flap [1]. Examples in (92) exemplify the distribution of [] in
the three dialects of Iranian-Balochi.

(92) Distribution of [1] in Iranian-Balochi dialects

a.i ka:la. [K'azlaey] ‘collar’

a.ii bu:y [bu:g] ‘louse’

a.iii ha:y [ha:] ‘being together’
a.iv ga:q [ga:q] ‘ominous’

av kliey [K"lieq] “lizard’

b.i leink [lefink] ‘badly itching’

The examples given above indicate that the retroflex flap occurs in the
simple coda context see (92ai-av) and not in the coda cluster. Further, [1] is
found as word-medial onset in one example (92.bi). It seems that in Iranian-
Balochi dialects no retroflex flap is allowed to occur in word-initial or
intervocalic contexts. Besides, like retroflex stops, the front vowel is avoided by
retroflex flap.

In the reminder of this subsection, an optimality-theoretic of the retroflex
distribution in Iranian-Balochi dialects is sketched.
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The lists of markedness constraints (both context-free and context- sensitive
markedness constraints) and faithfulness constraints use in this analysis appear
in (93), (94) and (95) respectively.

(93) The context- free markedness constrains (Hamann 2003:4)

a. *RETROFLEX
Retroflex segment are disallowed.
b. *ALVEOLAR

Alveolar segments are prohibited.

(94) Context-sensitive markedness constraints (constraint (a), Steriade,

2001a:240 and constraints (b) Hamann, 2003:5)

a. V [_apical, stop] C
The contrast between apical and retroflex stops is more salient
in the V-C context.

b. *DELETE (R/V_V)
Deletion of retroflex segment in intervocalic context is not
allowed.

C. *DELETE (R/#_V)
Deletion of retroflex segment in word-initial position is not
allowed.

d. *DELETE (R/V_#)
Deletion of retroflex segment in word-final position is not
allowed.

(95) Faithfulness constraint
a. IDENT -10 (R)

Correspondent segments in input and output have identical values for
[retroflex].

b. MAX-10
‘No deletion.

The rankings of markedness and faithfulness constraints for the data in (90),
(91) and (92) are as follow:

(96) The constraints ranking for the distribution of retroflex stops in Balochi
a. Word-initial retroflex stop
*DELETE (R/ #_ V), *ALVEOLAR, IDENT-IO(R), MAX-
10 >> *REROFLEX
b. Inter-vocalic retroflex stop
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*DELETE(R /V_V), IDENT-IO(R), *ALVEOLAR, MAX-
10>> *RETROFLEX

c. Post-consonant retroflex stop
V [_apical, stop] C >> IDENT-IO (R), *ALVEOLAR >>
*RETROFLEX

d. Post-vocalic retroflex stop
*DELETE(R/V_ #), IDENT-IO (R),
*RETROFLEX

*ALVEOLAR>>

It is shown in all above rankings that retroflex stops are allowed in Balochi
by lower ranking the *\RETROFLEX and the higher ranking of the context-free
markedness constraint *ALVEOLAR prevents the replacement of retroflex
segment by apical one. In addition, the context—sensitive markedness constraints
are undominated in all above rankings as well. The following tableaux present
rankings in (97).

97) quek  [duek] ‘stone’

Input; *DELETE | IDENT-IO(R) | *ALVEOLAR | MAX_IO | *RETROFLEX
Iquek / (RI#_V) ! !

a.<  duek *

b.  uek =W W T W

C. duek *W *W *W E L

Candidate (b) in tableau (97) wins because it satisfies the undominated
constraints namely *DELETE(R/ V_ #), ALVEOLAR and IDENT-IO(R). The
other candidates fail on these three undominated constraints and are eliminated.

(98) piefi [pieti] ‘cupboard’

Input: Ipieti/ *DELETE | IDENT-IO(R) | *ALVEOLAR | MAX_IO | *RETROFLEX
R/V.V) | i i

a. = pieti *

b. pieti *W *W *W *W L

c. piei *W *W *W L

In tableau (98), the constraint against deleting the retroflex stop is higher
ranked than the constraint requiring deleting retroflex segment. Candidate (a),
with [1], is thus optimal.
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(99) kung  [kunt] ‘palm bough’

Input:/kunt/ V[apical, stop]C IDENT-IO(R) *RETROFLEX
a. < kunt *

b. kunt *W L

c. kunt *W W

Tableau (99) shows why kung does not realize as [kunt], in other words why
no assimilation happens between apical and retroflex segments. The
undominated consonant V [apical, stop] C preserves the apical alveolar in post-
vocalic context. Candidates (c) and (b) fulfill this higher ranked constraint, but
candidate (b) is a loser since it violates the IDENT-IO (R). Candidate (a)
violates the undominated constraint, thus it is eliminated. So, the winner
candidate is (c).

(100)  bu: [bu:y]  ‘louse’

Input: *DELETE | IDENT-IO(R) : *ALVEOLAR | MAX_IO | *RETROFLEX
fousg / RIV #) !

a. < buy : : : *

b.  bur Wt W ! *W LW L

c.  bu W W 5 Y

The tableau in (100) establishes that *DELETE(R / V_#) higher ranked than
*RETROFLEX: the winning candidate (candidate a) has [{] in word-final
position, while the other two candidates have no retroflex consonants, they
fatally violate the undominated constraints.




