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Abstract 
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The vowel systems of five selected Iranian Balochi dialects are investigated in this study, which is 
the first work to apply empirical acoustic analysis to a large body of recorded data on the vowel 
inventories of different Balochi dialects spoken in Iran. The selected dialects are spoken in the five 
regions of Sistan (SI), Saravan (SA), Khash (KH), Iranshahr (IR), and Chabahar (CH) located in 
the province Sistan and Baluchestan in the southeast of Iran. The aim of the present fieldwork-
based survey is to study how similar the vowel systems of these dialects are to the Common Ba-
lochi vowel system (i, iː, u, uː, a, aː, eː, oː), which is represented as the vowel inventory for the 
Balochi dialects in general, as well as how similar these dialects are to one another. 

The investigation shows that length is contrastive in these dialects, although the durational dif-
ferences between the long and short counterparts are quite small in some dialects. The study also 
reveals that there are some differences between the vowel systems of these dialects and the Com-
mon Balochi sound inventory. The Common Balochi short /i/ vowel is modified to short /e/ in these 
dialects, and a strong tendency for the long /eː/ and /oː/ to become the diphthongs ie and ue, respec-
tively, is observed in some of the investigated dialects, specifically in KH, which shows heavier 
diphthongization than the other dialects. It is also observed, especially in SI, SA, and CH, that the 
short /u/ shows strong tendencies to shift towards a lower position of an [o] vowel. In SI and SA, 
this shift seems to be a correlate of syllable structure, with lowering occurring mostly in closed 
syllables. It is possible that Persian, as the dominant language in the area, has had an influence on 
these dialects and caused a lowering tendency among the higher vowels. 

The vowel systems in these dialects differ slightly from each other. Phonemically, the vowels 
/a/, /e/, /u/, /aː/, /eː/, /iː/, /uː/, /oː/ are suggested for IR; /a/, /e/, /u/, /aː/, /iː/, /uː/, as well as the diph-
thongs /ie/ and /ue/ substituted for the long /eː/ and /oː/, respectively, are suggested for KH; and 
finally /a/, /e/, /o/, /aː/, /eː/, /iː/, /uː/, /oː/, which make a more symmetrical inventory, are suggested 
for the SI, SA, and CH dialects. In general, the vowels in these dialects show a range of phonetic 
variations. In addition, processes of fronting, which is most common in coronal contexts, and 
nasalization, which mostly occurs in nasal environments, are observed in the data researched. 
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1. Introduction 

This study investigates the vowel systems of the Iranian Balochi dialects spoken 
in five selected locations, Sistan (SI), Khash (KH), Saravan1 (SA), Iranshahr (IR), 
and Chabahar (CH) in Sistan and Baluchestan2 province, which is located in the 
southeast of Iran, with Sistan in the far north and Chabahar in the far south.3 The 
distance between the northernmost and southernmost part of the province is more 
than 1,000 km. It should be mentioned that the Balochi dialects in Iran (including 
those spoken in Sistan and Baluchestan province) are not only surrounded by 
Standard Persian but also by some Persian dialects, such as the Sistani and Bir-
jandi dialects, as well as some other languages such as Brahui, Bashkardi,4 Jadga-
li, Mazandarani, and Qashqai.  

 
The analysis in this study attempts to establish the similarities between the vowel 
systems of the selected Balochi varieties and the vowel system of Common Balo-
chi (first put forward by Morgenstierne 1948, see Rossi 1979: 177) which is rec-
ognized as a general vowel inventory for all dialects of Balochi. Just as many 
languages of the world have the basic vowels a, e, i, o, u in their vowel invento-
ries (Ladefoged 2005: 36), the Common Balochi vowel system also includes 
these five vowel qualities, but, in addition, three of these vowel qualities have a 
long vs. short distinction.5 Thus, Common Balochi has 8 vowel phonemes iː, i, uː, 
u, eː, oː a, aː. There are also the sequences ay and aw which have generally been 
treated as diphthongs in this language. The analysis of these sequences “as V + C 
(a + y, a + w,…) is to be preferred in view of the syllable patterns in Balochi” 
(Jahani and Korn 2009: 641). Therefore, a study of these sequences of sounds is 
not included in this survey. This study also aims to show the similarities and dif-
ferences in the vowel systems of the five selected dialects.   

                                         
1 Spelled Sarawan in some sources. 
2 This is the official English spelling used in Iran; also spelled Sistan va Baluchestan. 
3 http://www.irantouronline.com/sistan-va-baluchestan.html 
4 Also Bashgardi.  
5 Jahani and Korn (2009: 641) indicate that “[P]honologically, Balochi has five vowels” with a 
length contrast. They present the series ī, i, ū, u, ē, ō, a, ā as the Common Balochi vowels system in 
their article. For the vowel systems of different Balochi dialects, they point out that most of the 
Balochi varieties have the same vowel system as Common Balochi, though “phonetically” the 
pronunciation of some vowels varies among the dialects. In her previous study, Korn (2005: 21) 
uses the term Common Balochi to “denote the stage of Balochi immediately prior to the splitting 
into different dialects”. 
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In this chapter, the Baloch and their language are introduced. An overview of the 
previous studies on Balochi vowel systems is also presented. The aim of the 
study, the methods used for this work, and theoretical considerations are other 
sections that are included in this chapter. 

On the following map of Iran,6 the five regions in the province from which the 
data were collected are highlighted. The marked spots in each region indicate the 
locations of villages/towns where the data were collected.  
 
Map. 1 

Map of Iran with the selected regions in Sistan and Baluchestan province highlighted 

 
 
 

 

                                         
6 Adapted from http://bjo.bmj.com/content/91/5/579/F1.large.jpg, retrieved May 2012. 
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1.1.  The Baloch    
 
It seems that the early homeland of the Baloch was in the north-western part of 
the Iranian linguistic area, and that they were forced to leave for the south-east 
under the pressure of their Arab and Turkish neighbors’ invasions. Grierson 
(1921: 327) refers to the neighborhood of the Caspian Sea as the original home of 
the Baloch who later migrated to Kerman and then, under the pressure of the Sel-
juq invasion (11th century A.D.), moved to Sistan and Makran. Their present set-
tlements mainly form part of Sistan and Baluchestan province in Iran and Balo-
chistan province in Pakistan. According to the Baloch themselves, they originally 
came from Halab (Aleppo) and left their homeland for Sistan (a border region in 
Iran and Afghanistan) after fighting on behalf of Husain at the battle of Karbala 
(Grierson 1921: 327). Barker and Mengal (1969: xxiii) believe that the Baloch 
started their migration in pre-Islamic times eastward from the Caspian Sea region, 
and later during the Islamic period, scattered into Kerman, Khorasan, and Sistan 
and then into Makran and the Indo-Pakistani sub-continent.   

There is not yet any convincing etymology for the word Baloch, but two sugges-
tions are bar-luːč ‘desert-naked’7 and beː-luːč ‘without-naked’. Some other ex-
planations of this word provided by scholars (summarized in Korn 2005: 45–46) 
are “height” and “ununderstandable speech; barbar”, and also “[lands] having 
water [channels]” (Elfenbein 1989: 350). Dames (1904: 26), Boyajian (2003: 
313), and Elfenbein (1989: 350), citing Arab writers, points out that the use of 
koːč u baloːč as warriors of the kings Key Xosrow and Nushiravan in Shahname 
can be referred to as one of the historical records of the word Baloch. Today, in 
addition to Sistan and Baluchestan province in Iran, and Balochistan province in 
Pakistan, where the main population of Baloch is found, Afghanistan, Turkmeni-
stan, Arab States of the Persian Gulf, and some countries in Europe, America, and 
Africa have Baloch minorities.      

1.2.  The Balochi language and its dialect divisions 
 
Balochi is the mother tongue of the Baloch, who are a mainly tribal people. Tra-
ditionally, “hakoms (feudal lords) and sardars (chieftains)”, the “upper classes” 
of Baloch society, had the political power and “headed the feudal/tribal order by 
ruling over peasants and nomadic tribes, respectively” (Hosseinbor 2000: 127). 

                                         
7 bar-e luːč ‘[with a] naked body’. According to the legends they rolled up their shirts during fights 
to get more freedom for the arms (Lutz Rzehak, personal communication 2012). 
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Balochi is an Iranian language, a sub-branch of the Indo-Iranian languages8 be-
longing to the Indo-European language family.  

The inscriptions of Darius (B.C. 522–486), which mention the division of the 
Iranians into at least twelve tribes (Grierson 1921: 1), can support the existence of 
different Iranian dialects on the Iranian plateau. In the course of time, the differ-
ent dialects developed into independent languages such as Persian, Pashto, Balo-
chi, Kurdish, etc. Balochi has been considered a North-Western Iranian language 
(Jahani 2003: 114), which is most closely related to “Kurdish, Tati, Talyshi and 
other North-Western Iranian languages”, and structurally more similar to “Parthi-
an, Middle Persian, and classical New Persian than to Modern New Persian.” 
Paul (2003: 61) argues that there is no clear-cut division between North-Western 
and South-Western Iranian languages, but “rather a scale of ‘Northwesternness’ 
or ‘Southwesternness’, on which each language is ‘more or less’ NW or SW.” 
Based on his examination of some isoglosses (certain linguistic features), Paul 
(ibid: 66) points out that neither Balochi nor Kurdish are very “‘typical’ NW Ira-
nian languages”, and rather seem to “take an intermediate position between NW 
and SW”.   

Korn (2003: 51, 58) points out that, under the influence of language contact in the 
past, Balochi has taken over “some innovations” from Persian and shows more 
similarities to that language than, e.g., Zazaki does; Zazaki also belongs to the 
North-Western Iranian languages and is not very influenced by Persian due to 
less contact (Paul 2009). Korn (2003: 59) continues, writing that the relationship 
among Western Iranian languages cannot be sufficiently outlined “by a family 
tree alone nor in the form of a ‘scale of northernness’” as is suggested by Paul 
(2003). Due to the small number of differences from Persian, one might catego-
rize Balochi as a “comparatively ‘southern’ North-Western Iranian Language” 
(Korn 2003: 51).   

                                         
8 The Indo-Iranian languages, which are a branch of Indo-European languages, started to divide into 
the two sub-branches of Indo-Aryan and Iranian languages at the time that their speakers settled on 
the banks of Syr Darya and Amu Darya (Sayhoun and Jayhoun) in Central Asia. About the middle 
of the second millennium B.C., the Indo-Aryan group moved southward into the Indian subconti-
nent and the Iranian group spread eastward into Pamir and westward over the Iranian plateau. The 
migrants towards the west gradually divided into different tribes who spoke different dialects.  
 
However, recent genetic research at Cambridge and Portsmouth Universities (Maziar Ashrafian 
2011) has challenged the hypothesis of a large immigration to the Iranian Plateau by claiming that 
Iranian tribes already inhabited this region and that only a smaller number of Aryans immigrants 
from the north were newcomers to this area. According to genetic experiments on more than 26,000 
persons living in Iran today, and on the ancient bodies found in different parts of the country, such 
as those found in Shahre Suxte (located in Sistan, southeastern Iran) with more than 4,000 years of 
history, this investigation finds that most Iranians are not Aryans as it is thought today.  
www.iranian.com/main/2011/nov/most-iranians-are-not-aryan, retrieved November 2011, and 
Edelman, D. (1999). 
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Regarding the historical sound changes, Korn (2005: 329) points out that Balochi, 
and Kurdish “occupy a position between the NWIr. and the SWIr. languages and 
might in this respect be called ‘Transitional Western Iranian languages.’” She 
(ibid) indicates that “[t]he question remains whether the ‘Transitional WIr. lan-
guages’ may be established as a group in the sense of being a third member in 
between North and South Western Iranian”. Barker and Mengal (1969: xxiii) also 
note that linguistically, Balochi still “bears more resemblance to Kurdish and 
Persian than to its present northern Iranian neighbour, Pashto”, while Grierson 
(1921: 333) refers to the greater resemblance of Balochi to ancient Avestan (an 
Eastern Iranian language) than to Old Persian (a Western Iranian language).        

Synchronically, there are many different dialects and sub-dialects of the Balochi 
language, which results in “a sometimes bewildering variety of speech forms” 
(Farrell 2003: 169). Factors such as geographical distribution and contact with 
surrounding languages, like Persian, Pashto, Urdu, Panjabi, Sindhi, which fre-
quently results in heavy borrowing from these languages, are responsible for the 
many dialect variations of this language. The Baloch of the young generation, 
who receive education, are normally particularly influenced by the language of 
education. While the differing features between the Eastern dialects and the rest 
were first described by Geiger 1889, it was Marston 1877 who was “the first to 
note the existence of at least two markedly differing dialects” in Balochi (Korn 
2005: 39). 

 
Elfenbein (1966, 1989) distinguishes six major dialects of Balochi stating that 
they, “though with one exception, Eastern Hill” (ibid 1989: 359) differ in all as-
pects of phonology, morphology, syntax, and lexicon, but not so much as to make 
them mutually unintelligible. Phonologically, Elfenbein (1966: 10, 28) groups 
these dialects into the “Oldest”: the Coastal dialects and Eastern Hill Balochi, 
which preserve more “archaic” features; the “Transitional”: Saravani, Loṭuni 
(Lashari),9 Kechi, which possess many of the features of a “mixed” dialect; and 
the “Youngest” dialects: Rakhshani, which are the most “evolved” dialects and 
include the dialects of Kalati, Chagai-Kharani, Afghani, Sarhaddi, and Panjguri. 

Concerning the difference between the Eastern dialects and the rest, one should 
consider Chambers and Trudgill’s (1998: 3–4) argument on the definition of a 
language as “a collection of mutually intelligible dialects,”10 and that this intelli-
gibility may not be equal in both directions for it has “degrees of more or less.” 

                                         
9 Loṭuni is modified to Lashari in Elfenbein 1989. 
10 Of course, this definition, as Chambers and Trudgill (1998: 3–4) mention, is true for some lan-
guages and dialects, such as “the Parisian dialect of French, the Lancashire dialect of English, and 
the Bavarian dialect of German”, but not for others such as “some types of German which are not 
intelligible to speakers of other types”, or the Scandinavian languages of Swedish, Norwegian, and 
Danish, which “are mutually intelligible” but “are usually considered to be different languages” and 
not different dialects of the same language. 
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Chambers and Trudgill (ibid: 5) also point out that the greater the geographical 
separation between the dialects, the greater the difficulty of comprehension will 
be. However, it can be taken into account that the long geographical continuum 
along with heavy borrowings from Indic languages can be some of the reasons 
why the Eastern dialects are not readily comprehensible to many speakers of oth-
er dialects of Balochi.   

Jahani and Korn (2009: 636) have broadly divided the Balochi dialects into the 
three groups of Eastern, Western, and Southern Balochi. Yet there are some dia-
lects such as Saravani which show transitional characteristics between the West-
ern and Southern groups. At the present time, none of the Balochi dialects has a 
standard status, though attempts have been undertaken to create such a standard 
language, e.g. in Afghanistan (Rzehak, personal communication, 2012).  

From a historical point of view, Mahmoodzahi (2003: 148) points out that “Balo-
chi and Persian must have been to at least a certain degree in constant contact 
with each other for centuries”, as it is assumed that the Baloch migrated from 
northern Iran to their present location through the central parts of Iran. He (ibid: 
148–149) mentions that it seems “Persian has influenced Balochi more than Ba-
lochi has influenced Persian”; this can be due to different factors, such as Persian 
having been a “language of writing and administration already in the 10th centu-
ry,” and later, during the Qajar times in the 19th century, “the presence of civil 
and military authorities” in Balochistan, which increased contacts between the 
Persian and Balochi speakers. As for the contacts between Balochi and Persian in 
Iranian Balochistan (Sistan and Baluchestan province) in modern times, 
Mahmoodzahi (2003: 149–151) refers to different factors such as education in the 
official language, Persian, the development of trade relations between Balochi-
stan and the other parts of the country, the completion of the electrification of the 
province after the Islamic Revolution, mass media, and intermarriages between 
Baloch and Persian speakers, which have increased the linguistic contacts be-
tween the two languages. 

The Balochi dialects under investigation here are primarily in contact with Stand-
ard Persian and the Sistani Persian dialect. Persian, the national and dominant 
language, has apparently influenced Balochi in different areas, such as phonolo-
gy, morphology, and lexicon. Jahani (2005: 159–160) states that education in 
Persian “considerably strengthens the Persian influence” on Balochi. She (ibid) 
uses the term “superstrate” influence to refer to the Persian structural and lexical 
influence on the Balochi dialects spoken in Iranian Balochistan. Jahani (ibid) 
defines “superstrate” as a type of influence which a dominant language exercises 
on a dominated language.   

The term “substrate”, on the other hand, is by Jahani (2005: 159–160) defined as 
a language which is already spoken in an area and has had a noticeable influence 
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upon the newly arrived one. Jahani (ibid) refers to the Saravani dialect as having 
a Persian “substrate.” The Afghan ruling immigrants in Saravan gradually “ac-
quired Balochi, retaining the Persian grammatical structures”; this is referred to 
as “substrate phenomena” (Jahani ibid: 159). The examples of substrate phenom-
ena from Persian found in Saravani, as Jahani (ibid: 160) mentions, are “the re-
placement of the genitive with the izāfa-construction for genitive attributes,” and 
that “all postpositions have changed into prepositions.”  

Jahani (2003: 129) and Spooner (1967: 56) also remark on the contact-linguistic 
influence of Persian on the Balochi spoken in Iran, specifically as observed in the 
area of Saravan. They point out that among the Balochi variants spoken in Iran, 
the Saravan dialect is different from the others and seems to be closer to Persian, 
and that this can be attributed to the presence of many Persian speakers, mainly 
the Afghan immigrants of centuries ago, in the Saravan region. Spooner (ibid: 56) 
writes that the fact that “several of the stronger tribes in the Sarāvān area most 
likely have Persian or Afghan origins may be the main cause of these differ-
ences.” He (ibid: 57) also refers to the Persian ezāfe11 construction, along with 
other features used in Saravan, as the factors which “distinguish the Sarāvānī 
dialect from the speech of the Makrān”, i.e. the dialects spoken in the southern 
part of Sistan and Baluchestan province.       

1.3. An overview of previous research on Balochi vowel 
systems12 

 
Until around twenty years ago, there was no extensive description of the Balochi 
language and its dialects. This was noted by Elfenbein (1990: I: 1) who writes 
that in spite about hundred years having passed since the pioneering works of 
Dames and Geiger, there is still “no systematic description of the language as a 
whole, no dictionary, no comprehensive description of the dialects”. During the 
last two decades, more systematic work has been done on Balochi and new mate-
rial from a wide range of dialects has been provided. 

As noted, there are various dialects of Balochi which may yet be divided into 
more subdivisions. It is therefore necessary to refer to specific dialects when de-
scribing a phenomenon in Balochi. This language can, as already mentioned, be 
divided into the three main dialect groups of Western (WBal.), Southern (SBal.), 
and Eastern (EBal.) Balochi (Jahani and Korn, 2009: 636). In this section, previ-

                                         
11 Ezāfe (also izāfa) is an enclitic, which links adjective and genitive attributes as well as apposi-
tions to a head noun.   
12 In this section, an attempt is made to present the vowels used in the relevant articles by the au-
thors (the long forms of vowels represented by [ː] is not used in all the previous studies).  
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ous research on the phonological system of Balochi will be described, based on 
the studies performed so far on the different dialects in the groups. Close contact 
with a variety of neighboring languages has been revealed through the study of 
the lexicon, morpho-syntax, and phonology of this language.  

The oldest works of any kind, such as handbooks, textbooks, dialect descriptions, 
and glossaries for the Balochi language date back to the 19th century. Among 
these, the works of Leech (1838), Lewis (1855), Pierce (1874), and Mockler 
(1877) can be mentioned. But the most comprehensive for their times are A Text 
Book of the Balochi Language and Popular Poetry of the Baloches by Dames 
(1891 and 1907 respectively). Geiger (1889) is one of the most important early 
works regarding differentiation between the dialect groups.  

Geiger (1889) describes the features which distinguish the Eastern dialects from 
the remaining Balochi dialects. Rossi (1979: 164) states that after the publication 
of Mockler’s Grammar (1877), which for the first time established the opposition 
between the “Hill dialects” and “Makrānī,” Dames (1881, then enlarged as 
Dames 1891) reformulated the opposition “as one of NBal. vs. SBal. dialects.” A 
few years later, Geiger 1889 “drew the same linguistic inference from geoethnical 
factors”, i.e. Northern vs. Southern dialects (see Rossi 1979: 164). The dialect 
grouping made later in Geiger (1898–1901) is represented in Korn (2005: 41) as 
the Northern group further divided into a Northern and a Southern group, and the 
Southern (Makrānī) further divided into an Eastern and a Western group. The 
vowel inventory Geiger (1898–1901) presents for Southern Balochi is a, aː, i, iː, 
u, uː, eː, oː (see Rossi 1979: 169) which is the same as the system Dames (1891) 
presents for Northern Balochi (see Rossi 1979: 167).        

Dames (1891) presents in his work poetry and prose written in Eastern Balochi, 
which is spoken by the people in the eastern part of the Balochi-speaking area of 
British Balochistan. In his introduction, Dames (1891: 1) mentions that his work 
is “a specimen of the actual spoken language of the present day”, and that two 
distinct dialects of “the Leghárís and northern tribes” and “the Mazárís and 
southern tribes” are used in his study. He (ibid) points out that “[t]he northern or 
Leghári dialect differs chiefly from the southern by the grammatical terminations 
being less full and distinct.” Dames (ibid: 2) remarks that “the differences are but 
slight, and insufficient to prevent the tribes using these dialects from being mutu-
ally intelligible”, and that they form “one language in all essential points, but this 
language differs very widely from the Balochi of Makrán”. Dames’s remarks 
imply that he is referring to two different dialect groups of Eastern Balochi: 
Northern and Southern (see also Rossi 1979: 164). Rossi (1979: 167) points out 
that “Dames’ adopting of Geiger’s dichotomy pointed to a possible third grouping 
comprising Kharan and Sistan varieties”.  
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Dames (1891: 3) uses Roman characters for writing as he believes they can ex-
press the sounds of Balochi, especially the vowels, better than the Persian charac-
ters. According to his data, which consist of oral narratives including 33 stories, 
legendary history narrations, and poems, Dames distinguishes the long vowels aː, 
iː, uː, the short vowels a, i, u, and the vowels e, ai, o, au, which he groups under 
the name of diphthongs. He refers to e and o as diphthongs, but he does not men-
tion why he classifies them as such. He considers the vowel sounds in Balochi to 
be similar to those of Khorasani Persian in general, and as a noticeable difference 
from Persian, he refers to the substitution of the series iː, i, e for uː, u, o in Balo-
chi and also in some Arabic loanwords, e.g. diːr < duːr ‘far’, maːliːm < maːluːm 
‘revealed’, gandim < gandum ‘wheat’, seːšin < soːzan ‘needle’ (adapted from 
Dames 1891: 6). Concerning the phenomenon of nasalization, Dames (ibid: 1) 
only explains that in the Leghari dialect the sound m is nasalized into ṅw and that 
the plural ending ant becomes eṅ or aːṅ.  

Grierson (1921) describes Balochi as an Iranian language that, with some excep-
tions, is the language of the whole of Balochistan, which he defines as British 
Balochistan, and to its west, Persian Balochistan as far west as Cape Jask. He 
(ibid: 329) writes that the Dravidian Brahui language spoken in the Kalat area of 
British Balochistan divides Balochi into Eastern and Western dialects. He points 
out that Balochi crosses the south-eastern boundary of Balochistan into Sindh and 
Panjab, where some Baloch tribes have also abandoned their own language for 
the Lahnda of their neighbors. From Northern Balochistan, Balochi extends into 
the province Sistan near the river Helmand, and is mixed with Persian. Grierson 
(ibid: 327) writes that Balochi continued further north in Sistan and Kerman. He 
gives a sketch of Balochi grammar (divided into Western and Eastern Balochi) 
based on the works of Mockler and Dames. He (ibid: 336)  believes that Western 
Balochi (based on his division) is “the oldest and most original form of the lan-
guage,” and its alphabet is the same as that of Urdu with some letters that are only 
found in Indic, Persian, and Arabic loanwords. Grierson distinguishes the vowel 
series a, aː, e, eː, i, iː, o, oː, ai, au, adding the note that a Persian uː often appears 
as iː in Balochi, e.g. diːr for duːr ‘far’, biːta for buːda ‘become’, diːt for duːd 
‘smoke’ (ibid: 336). Although u and uː are not found in Grierson’s list of vowels, 
he uses them in his transcription of texts (see e.g. ibid: 380).   

Regarding the phenomenon of nasalization, Grierson (1921: 339) explains that in 
both west and east a final t (in the west) or ɵ (in the east) is frequently dropped. 
He gives the nasalized form of a verb as a variant of the verb in the west and the 
only form in the east after dropping t and ɵ, e.g. in the west “kushagāyint, 
kushagāyin, kushagāyı͂, and in the east k‘ushaγe͂ ‘he is slaying’.” He further states 
that “[w]hen a word ends in a long nasalized vowel, if a suffix beginning with a 
vowel is appended, the nasalization becomes a full n. Thus, we have gwashā͂, I 
will say, but gwashān-ī, I will say to him” (ibid: 339). The examples, in which 
other grammatical phenomena are explained, show that nasalization occurs in the 
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contexts in which the nasal n appears, e.g. with the plural and attributive suffixes, 
as well as in verb endings, and that it is more frequent in the east than in the west 
(ibid: 342). Grierson does not include the nasalized vowels in the Balochi sound 
system, but for all of the vowels, nasalized forms are found in the texts and ex-
amples he uses: a͂, a͂ː, e͂, e͂ː, ı͂, ı͂ː, u͂, u͂ː, o͂ː.   

Gilbertson (1923) studies Eastern Balochi in general. He does not mention any 
dialect division within this group except by using the terms “north” and “south” 
when he (ibid: 7) says that “[o]n the whole, differences in the speech of the men 
of the north and south are not very marked, and are becoming less so every day.” 
He presents the vowels as a, aː, i, iː, u, uː, eː, oː, and the diphthongs as au and ai 
for Eastern Balochi. It is also worth mentioning that nasalization does not always 
occur and that in the nasalized forms the final n reappears when followed by a 
vowel, e.g. “ma de-án-í, I shall give it” (ibid: 8).       

Elfenbein (1966) describes several dialects of Balochi. The data for his study was 
gathered from Balochi-speaking areas in Afghanistan, Pakistan, and Iran. He also 
refers to Brahui as one of the most important of the languages with which Balochi 
is in close contact. Elfenbein (1966: 10, 28) divides Balochi into six major dia-
lects (see Section 1.2). He points out that although these dialects, except for the 
Eastern dialect, are different in all linguistic aspects, they are mutually intelligi-
ble. For the vowels, referring to the accounts “given in LSI, X, and to G. Morgen-
stierne, ‘Baluchi Miscellanea’”13 (ibid: 4), he mentions that there is no phonemic 
distinction between e, iː, and o, uː. Elfenbein (ibid: 12–26) separately describes 
the six dialectal divisions (Eastern Hill, Rakhshani, Saravani, Kechi, Loṭuni [or 
Lashari], Coastal) he makes, referring to some linguistic features in these dialects; 
e.g. old uː is unchanged in Rakhshani, Kechi, Lashari, but is fronted to ʉː in Sara-
vani and to iː in the Eastern and the Coastal dialects, everywhere except in very 
late borrowings. Furthermore, he (ibid: 11) writes that “[t]he dropping of post-
vocalic nasals is common to all Bal dialects spoken in Pakistan, but is especially 
marked in EHB. The resulting nasalization of the preceding vowel is correspond-
ingly strong.” Elfenbein (1990: II: VII–XVI) also writes that nasalization is 
avoided in Rakhshani and Kechi, but occasionally occurs in the Coastal and Sara-
vani dialects, and is strong in the Lashari and EHB dialects when -n follows, and 
that the nasalizing n is usually dropped. 

Later, Elfenbein (1989) gives a general picture of the vowel system for Balochi. 
He (ibid: 352) describes the phonology of Balochi and mentions that this lan-
guage has “a very simple phonemic structure.” Elfenbein (ibid: 352) presents the 
list of the vowels as the “short /a i u/” and the “long /ā ī ū e o/” and notes that 

                                         
13 Linguistic Survey of India, a survey of the languages of British India directed by G. A. Grierson. 
Grierson 1921 is the 10th volume of LSI. 
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“since there exist no short e, o, there is no need to write ē, ō, and the macrons will 
be omitted in the sequel.” He also presents ay, aw as diphthongs for Balochi.  

Spooner (1967) studies Iranian Balochi, mainly the Saravani dialect, spoken in 
the province of Sistan and Baluchestan, Iran. He gathered the data during anthro-
pological fieldwork in this province. In his work, Spooner (ibid: 51) points out 
that Balochi is the lingua franca of almost all native-born persons in the settle-
ments and the nomad encampments. He also mentions the Jadgali language which 
is spoken in Dashtyari, in the extreme southeast of the province, as well as Brahui 
influence on the vocabulary of all Balochi dialects. Furthermore, in his study, 
Spooner (ibid: 56) mentions that in any area there is always some dialect varia-
tion “between the pastoral (nomadic) and the agricultural (settled) sections of the 
population”.   

Spooner (1967: 56, 57) continues, writing that there is a definite difference be-
tween the dialects spoken in the Saravan area and those spoken in the rest of the 
province. Describing the vowels in Saravan, Spooner (1967: 58) indicates that, 
because of variations in pronunciation, it is difficult to distinguish between the 
long /iː/ and /eː/, a long /uː/ and /oː/, and the long /aː/ and short /a/. Furthermore, 
the long /aː/ is reduced to ah in some positions, e.g. in yaht for aːtk ‘he/she came’, 
and there are also other reductions, as in Banfohl for Bampuːr (a place name). 
Spooner’s phoneme inventory is a, aː, eː, i (e), iː, o, uː, with distributional re-
strictions and phonetic features (presented in Rossi 1979: 193) such as /aː/→[ă] 
/  ̲ ̲  #, C ̲ ̲  C; i.e. long /aː/ becomes short in the final position or between two con-
sonants. Spooner (ibid: 58) adds “I have represented all long back rounded vow-
els as u, and short ones as o, since there seems to be no phonemic differentiation 
within each.” Regarding duration, he remarks that the traditional distinction be-
tween long and short vowels in Balochi “does not seem to be adequate for the 
analysis of the ordinary spoken language”, and that in Balochi inflexions “there 
does not seem to be any distinction between long and short a.” He also points out 
that Saravani keeps long /uː/ while most other dialects have changed it to /iː/. On 
the nasalization process, Spooner (ibid: 58) only explains that “[t]he n is usually 
only pronounced before a suffix; otherwise the vowel is nasalized.”   

Barker and Mengal (1969), in a course book for learning Balochi, describe the 
Western dialect of Rakhshani spoken around Noshki in Pakistani Balochistan. 
The authors cite the positive social characteristics of Rakhshani, such as its being 
widely spoken and used for literary purposes and broadcasting, as the reason for 
their choosing this dialect group as most suitable for the technical linguistic de-
scription. In their work, which includes sentences, texts, and various kinds of 
exercises, Barker and Mengal (ibid: xxvii) present the sounds in phonemic script14 

                                         
14 A phonemic script is simply a transcription in which each contrasting unit of sound is represented 
by one (and only one) written symbol (Barker & Mengal 1969: xxvi). 
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because Arabic script “presents some problems for the learner” and does not dis-
tinguish between the sounds i, e, and ai or between u, o, and au. They distinguish 
three short and five long vowels for the Rakhshani dialect which they (ibid) rep-
resent as ə, y, w, a, i, u, e, o (adapted: a, i, u, aː, iː, uː eː, oː), e.g. /jən/ (jan) ‘wife’, 
/gys/ (gis) ‘house’, /wštyr/ (uštir) ‘camel’, /əyb/ (ayb) ‘fault’, /səwz/ (sawz) 
‘green’,15 and list the phonetic features of these phonemes, for example, the pho-
netic feature of /a/→[ɔ] /  ̲  ̲  w (e.g. taw → tɔw ‘you’) (ibid: xxviii). In addition, 
Barker and Mengal (1969: xlv) distinguish between long oral vowels and the 
nasalized ones a͂, e͂, ı͂, o͂, u͂, “of which only a͂, e͂ are common in the Rakhshani dia-
lects.” They also mention that the nasalized forms are more frequent in the East-
ern dialects, and in poetry for reasons of meter. They add that the nasalized vow-
els are found in the final positions where usually an n is presented in the usual 
form, and it can in most cases be replaced by a corresponding oral vowel + n; 
furthermore, “the functional load16 of the oral-nasal vowel contrast is not very 
great” (ibid: xlv); i.e. in certain stems and suffixes ending in a nasalized vowel, 
there can be a contrast between corresponding oral-nasal vowels but not every-
where; some adapted examples of the nasalized vowels are: aspa͂ː (aspaːn) ‘hors-
es’, ispeːte͂ː (ispeːteːn) ‘white’, se͂ːzda ‘thirteen’ (no n was ever audible in this 
word), warı͂ː (wariːn) ‘I eat’, no͂ːzda ‘nineteen’ (no n followed the oː in this 
word), go͂ː (goːn) ‘with’, and  annu͂ː (annuːn) ‘just now’.   

Rossi (1979) outlines almost all the phonemic analyses done for the Balochi lan-
guage and compares the available descriptions in these analyses in order to exam-
ine issues arising from this comparison; e.g. the lack of information provided by 
some writers has made it impossible to judge possible relationships between the 
phonemic systems of different dialect groups. He (ibid: 164) explains that alt-
hough individual authors, such as Gladstone and Leech, had already mentioned 
dialect varieties in Balochi, it was Mockler who, for the first time, established the 
Balochi dialectal opposition between the Eastern dialects and Makrani. He refers 
to Gilbertson 1923–1925 as not mentioning the dialect partition and repeating the 
descriptive standards of ninety years before, when Balochi was considered an 
undivided entity.  

In describing the work of Morgenstierne (1932), which deals with dialect prob-
lems in Balochi linguistic area, Rossi (1979) presents the phonemic system of 
Balochi, which is referred to as the Common Balochi phonemes by Morgen-
stierne, along with the phonemes of the Western and Eastern dialects derived 
from Common Balochi; all three systems include the same series of a, aː, eː, i, iː, 
oː, u, uː in their vowel systems. This similarity can be derived from Morgen-
stierne’s general opinion on the dialects of Balochi that the dialectal variations 

                                         
15 The combinations əy and əw are presented as “sequences” (Barker and Mengal 1969: xxviii). 
16 In linguistics and especially phonology, functional load (also referred to as phonemic load) refers 
to the importance of certain features in making distinction in a language. 
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within the two main groups of Balochi are not very great, and that even the dif-
ference between Eastern and Western Balochi is not as considerable as that which 
exists between some dialects of Pashto (cited in Jahani 1989: 68). Among the 
Russian authors, who have worked on the topic, Rossi (ibid) refers to Zarubin 
(1932), and also to Sokolova (1953), who uses phonemic transcription and states 
the allophonic range of each phoneme. He refers to Sokolova’s work as a mile-
stone for providing the, until then, only “instrumental phonetical characteriza-
tion”; Sokolova’s inventory is a, aː, eː, i, iː, oː, u, uː with the distributional re-
strictions presented for them, e.g. /a/→ [æ] / ̲  i,y, i.e. /a/ becomes [æ] before i and 
y. Also e and o are represented as the allophones i and u respectively.  

Rossi (1979: 191), describing Elfenbein (1966) as the first person to apply a 
modern dialectological approach to Balochi, points out that its phonological con-
siderations rely on the assumption that Balochi only has one phonemic system 
which can fit all its varieties, and that this is untenable “because differences in 
phonemic distribution differentiate phonemic systems” (ibid: 190–191). Rossi 
(ibid: 221) believes that it could be “Elfenbein’s request for a unified orthogra-
phy” that made him support the use of one transcription for all dialects.  

Rossi (1979: 191) also refers to Spooner (1967) who deals with the linguistic 
situation of Makran, mostly the Saravani dialect, in Iranian Baluchestan. He men-
tions that Spooner’s work, which provides a remarkable amount of information in 
the form of new data and data complementing already published materials, is the 
first to refer to “social dialects” related to Balochi language and to deal with 
“‘multiple competence’ in a multilingual situation”. Rossi (ibid: 193) mentions 
that in his work, Spooner never refers to Eastern dialects nor gives information 
about phonemic characteristics of the western or southern varieties referred to, 
“although from the general lines of the paper and from some particular state-
ments”, it can be believed that according to Spooner “a sole phonemic inventory 
does not fit all Bal. varieties”. Spooner gathered his data from the Balochi dia-
lects spoken in the Sistan and Baluchestan province of Iran, excluding the Sistani 
Balochi dialect spoken in the north of the province (Spooner 1967: 51).    

Referring to Barker and Mengal (1969), Rossi (1979: 193–194) points out that 
their work, “the only one conceived in form of a Course (ie. an introduction to the 
language more than a description of it), is based on ‘the Rakhshani dialect, as 
spoken around Noshki’”. Although they are in general agreement with Elfen-
bein’s dichotomy, their insistence on the concepts of Western, Southern, and 
Eastern varieties reveals that their position “seems to be that of a tripartition”  
(ibid: 194). Rossi (ibid: 195) points out that “Barker and Mengal’s extensive pho-
nemic analysis … is the most complete after Sokolova’s and the only one con-
taining contrastive (English-Bal.) remarks”, but they do not seems to follow 
Elfenbein’s definitions of dialect, as they refers to Rakhshani in three ways, as 
‘Rakhshani dialect’, ‘Rakhshani dialects’, and ‘Rakhshani dialect group’.  
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In the end, after examining of more than 10 phonemic analyses for Balochi pro-
posed by different authors, Rossi (1979: 207, 211) enumerates the following eight 
vowels, a, aː, eː, i, iː, oː, u, uː as “the core” for both WBal. and EBal. 

Buddruss (1988) has performed work on the Balochi of Afghanistan “based on 
data from only one speaker” (Jahani and Korn, 2009: 636). In the 88 pages of his 
work, which contains a Balochi text and a glossary as well as a brief grammatical 
description, he distinguishes the short and long vowels a, aː, eː, i, iː, oː, u, uː and 
the two diphthongs ay, aw in this dialect. He also refers to vowel clusters such as 
ai, aːiː, iːaː, etc. In addition, he presents allophonic forms of the vowels, e.g. 
/a/→[æ, ɛ] / y ̲ ̲ , i.e. /a/ becomes [æ, ɛ] after y, as in /yak/ →[yɛk] ‘one’. Buddruss 
does not mention nasalization in this dialect.  

Jahani (1989) studies the possibility of establishing a standard norm for written 
Balochi. She chooses to distinguish between Western and Eastern Balochi, so, 
regarding the matter of orthography, the phonological differences among these 
dialects are of crucial importance to her. She (ibid: 74) mentions that, within the 
two dialect groups of Eastern and Western, Western Balochi can be divided into 
the two dialects of Makrani and Rakhshani, for they share basically the same 
phonemic structure. She continues that, since there is not enough material availa-
ble for Eastern Balochi, no certain divisions can be made for this group, although 
some of the studies on Balochi contain some evidence which show that the East-
ern group is not an entirely homogeneous group. Regarding the phoneme of 
Western Balochi, Jahani agrees with Rossi and represents the vowels for this 
group as a, aː, eː, i, iː, oː, u, uː. She points out that the combinations /ai/ and /au/ 
can be analyzed either as diphthongs or as sequences of V + y or w respectively. 
As for the phenomenon of nasalization, Jahani (ibid: 81) mentions that due to 
influence from Urdu and Sindhi, nasalization seems to be heavier in Karachi than 
in the rest of Makran, but she believes that in general, nasalized vowels do not 
have phonemic status because, “the fuller form of vowel + nasal usually appear 
before a suffix, e.g. jā͂ ‘he hits’ but jantiš ‘he hits him’” (ibid: 80).   

Farrell (1990) has written an introductory course in Balochi. Farrell chooses the 
Balochi of Karachi, which he believes has been influenced mostly by the Coastal 
or Makrani dialect17 as well as by heavy borrowing from Urdu. In his 90-page 
work, Farrell presents 12 lessons, a grammar summary, and vocabulary. He dis-
tinguishes the series a, aː, eː, i, iː, oː, u, uː and long nasalized vowels a͂ː, e͂ː, ı͂ː, o͂ː, 
u͂ː with rare occurrence of ı͂ː, and u͂ː for Karachi Balochi; he also enumerates sev-
eral diphthongs such as aeː, aoː, eːiː for this dialect (ibid: 11). He mentions that 

                                         
17 Maybe it would be more correct to state that the base of Karachi Balochi is Coastal or Makrani 
Balochi. 
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usually the nasalized vowels appear as vowel + n before a vowel; e.g. the attribu-
tive suffix -e͂ː changes to its fuller form -eːn (ibid: 66).  

Farrell (2003: 173) cites Elfenbein that “[i]n Pakistan, all dialects tend to drop 
final nasals and nasalize the preceding vowel. Particularly common is -en > e͂ 
and, with dropping of final -t, -int > -ı͂.” As for Karachi Balochi, he (ibid: 174) 
points out that there are many environments where nasalized vowels contrast with 
non-nasalized counterparts, e.g. daː ‘give 3Sg.Past’, da͂ː ‘give 3Sg.Pres’, daːn 
‘grain’. He (ibid) adds that the nasalized vowels u͂ː and ı͂ː appear not to be con-
trastive and seem to be the variants of V + nasal in Karachi Balochi. Referring to 
the contrastive environments as being extensive enough, he suggests that giving 
phonemic status to nasalization would be a simple solution. Farrell (ibid) points 
out that considerable nasal insertion and deletion (both in inherited words and 
loanwords) is “[a]n additional productive source of nasalisation” in this dialect 
which has led to new variants, e.g. balki vs. balkı͂ː ‘maybe’, dwaːzda vs. dwa͂ːzda 
‘twelve’, ča͂ːp ‘chop’ (English loanword) (ibid: 175).               

Rzehak (2003) mainly focuses on sociolinguistic questions, and presents linguis-
tic data for the Balochi language in Afghanistan, and the effects of the multieth-
nic and multilingual society in Afghanistan on the development of Balochi in this 
country. He mentions that the Balochi of Afghanistan is close to the Balochi of 
Turkmenistan because about 100 years ago, many Baloch from south-western 
Afghanistan migrated to Turkmenistan. He refers to the impossibility of perform-
ing sufficient fieldwork and the corresponding lack of reliable information for 
Afghanistan in recent years. The vowels he mentions in his paper as Balochi 
vowels are a, aː, eː, i, iː, oː, u, uː. There is no sign of nasalization in his work. 

Baranzehi (2003) studies the Saravani dialect and Persian influence on it. He 
points out that Saravani differs markedly from the other Balochi dialects spoken 
in Iran. Saravani itself is divided by him into a Sorani/Dehwari dialect seen as a 
transitional dialect between Western and Southern Balochi, and Central Saravani 
which covers most of the Saravan area and is difficult to group into either South-
ern or Western Balochi because of its many unique features. He (ibid: 75) gath-
ered data in the form of stories and anecdotes from 18 educated and uneducated 
male and female informants, between 13 and 75 years old. He (ibid: 81) presents 
the vowel inventory of Central Saravani as a, aː, e, eː, o, oː, iː, uː, and the two 
diphthongs as ey and aw. He includes the nasalized form of all vowels in the 
vowel system of this dialect: a͂, a͂ː, e͂, e͂ː, o͂, o͂ː, ı͂ː, u͂ː, but he does not mention 
whether they are contrastive or not. The use of both forms of the attributive suffix 
-eːn/-e͂ː is reported by him for this dialect.  

Yousefian (1383) describes the Iranian Balochi dialect of Lashari from a typolog-
ical point of view. He recorded 5 hours of data in the forms of conversations, 
religious talks, biographies, stories, and poems from 20 language consultants. The 
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vowels he presents in his texts and examples for this dialect are: a, â,18 e, eː, o, oː, 
i, u. No nasalized vowels are found in the texts and examples used in this work.  

Axenov (2006) studies the Balochi language of Turkmenistan based on both 
“spontaneous and purposeful recording of speech” in the form of oral communi-
cations and oral texts (ibid: 27). He (ibid) mentions that “[t]he duration of the 
recorded texts is more than six hours, and the total amount of material makes up 
about 150 printed pages of text.” As he further mentions, Zarubin (1949) estab-
lishes the foundation of the phonology of this dialect, and later Sokolova (1953) 
provides a detailed analysis of its vowel system. Axenov’s inventory of vowels 
for Balochi of Turkmenistan is a, aː, eː, i, iː, oː, u, uː including two diphthongs ay 
and aw which he believes can better be classified as a sequence of short a plus the 
approximants y and w (ibid: 33). He points out that the quality and quantity of the 
long vowels are relatively stable, but the quality of short vowels depends on fac-
tors such as syllable structure and stress. He also shows the allophonic forms of 
the phonemes, e.g. /a/→[æ] /  ̲ ̲  y,iː, i.e. /a/ becomes [æ] before y and iː, as in 
/daiːn/ > [dæiːn] ‘I give’, and /i/→[e]  in closed syllable and in unstressed word-
final position, as in /dil/ > [del] ‘heart’. Axenov does not mention vowel nasaliza-
tion.  

Ahangar (2007) describes the verbal system of Sarhaddi Balochi in Granchin, 
which is spoken between Khash and Saravan in the north-eastern part of Iranian 
Baluchestan. The data for his work consist of 3 hours of recordings of free speech 
by 30 persons, mostly illiterate, of different ages and social backgrounds. In his 
data, the series a, aː e, eː, i, iː, o, oː, u, uː and the diphthongs iə and uə are found. 
It is interesting to see that the short forms i/e and u/o both appear in the transcrip-
tion, e.g. ges/gis ‘house’, koš/kuš-in ‘we kill.Pres’. As the different vowel variants 
are seen in his examples, it seems that he has used a phonetic transcription for the 
texts instead of a phonemic one. No cases of nasalization are found in this work. 

Bashir (2008) studies certain features of Eastern Balochi which she believes are 
the results of contact with neighboring Indo-Aryan languages. She finds both 
conservative and innovative features in Eastern Balochi. Bashir (ibid: 60) men-
tions that nasalization is phonemic in some Eastern dialects and that it can be due 
to the influence of languages such as Sindhi and Urdu in which nasalization has 
phonemic status, e.g. Urdu ǰaːe ‘may he go’ vs. ǰaːe͂ ‘may they go’. In this article 
the oral and nasal vowels a, aː, e, eː, i, iː, o, oː, u, uː, ã, a͂ː, ẽ, ĩ, ı͂ː, õ are found in 
the examples.   

Jahani and Korn (2009) divide the dialects into the three groups of Eastern, 
Western, and Southern, and state that nasal vowels are widespread in the Eastern 

                                         
18 It is not clear why Yousefian employs â rather than ā. Maybe this symbol is used to denote a 
difference in vowel quality, i.e. a back vowel, rather than duration differences.   
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and Southern dialects while some Western dialects do not have nasal vowels at 
all. They analyze nasal vowels as allophonic sequences of V + n. “There is often 
a pronunciation Vn when a vowel follows: OBL.P -ān + V vs. -ā͂ + C” (ibid: 
649). Based on the previous works performed by different authors on the Balochi 
language, Jahani and Korn represent the vowel inventory of Common Balochi as 
a, aː, eː, i, iː, oː, u, uː with the combinations ay, aw which they regard as bipho-
nemic combinations of a + glide. They (ibid: 642) also provide two different in-
ventories for vowel systems occurring in the Balochi dialects in Iran a, aː, e, eː, iː, 
oː, u, uː, with ey, ow as V + G;  and a, aː, e, iː, u, uː, with ie, ue as diphthongs and 
ey, ow as V + G. They do not mention which dialects in Iranian Balochistan have 
acquired which of these two systems. Jahani and Korn see the change of i/u to e/o 
occurring in the vowel system of Iranian Balochi as due to the influence of the 
official language Persian.  

 
Rzehak (2009) deals with the phenomenon of language contact and its effects on 
the Balochi language spoken in Sistan. Rzehak (ibid: 117) points out that Persian, 
as the dominant language, can influence Balochi, the dominated language, to 
copy (imitate and adapt) new elements into its lexicon and phonology, etc. He 
(ibid: 116) continues that copies from Persian “shape the Balochi language deci-
sively” and both the “standard Persian of Iran” and the “standard Persian of Af-
ghanistan (Dari)” can be regarded as the most important model codes “for Balo-
chi speakers in the wider region of Sistan.” Rzehak mentions that the three tradi-
tional short vowels /a/, /i/ and /u/ in Balochi are pronounced as /a/, /e/, and /o/ in 
modern Persian, and that these days, some Balochi speakers follow the Persian 
model code, in some cases, by pronouncing /e/ and /o/ instead of /i/ and /u/, “alt-
hough the opposition between /e/ and /i/ or between /o/ and /u/ has no phonemic 
relevance in Balochi” (ibid: 123). Rzehak (ibid) also adds that in Iranian Persian, 
the long vowels /ē/ (yā-ye maǰhūl) and /ō/ (wāw-e maǰhūl) shifted to /ī/ and /ū/, 
respectively, and that some speakers of Balochi follow this tendency and pro-
nounce /ū/ instead of the traditional /ō/ in some words common to Persian and 
Balochi; e.g. dōst ‘friend’ and gōšt ‘meat’ (Balochi) are pronounced as dust and 
gūšt (Persian) in Balochi by some speakers (ibid: 124). Rzehak (ibid) indicates 
that “in lexical items which belong to the common lexicon of Persian and Balochi 
not all phonic features of a Persian model code must necessarily be copied in the 
Balochi basic code…the phonetic systems of Persian and Balochi are often 
mixed.” The vowels found in Rzehak’s work (2009), which is based on audio-
recordings of texts about everyday life and habitual conversations between Balo-
chi male speakers, are a, aː, e, eː, i, iː, o, oː, u, uː, ay (ey), aw (ow). There is no 
trace of nasalization in the text and examples he presents in his study.   

Barjasteh Delforooz (2010) investigates discourse features of the Balochi of 
Sistan, which he classifies as “belonging to the Sarhaddi subdialect of the 
Rakhshani or Western group of Balochi dialects.” Barjasteh Delforooz bases his 
study on 25 short and long oral narratives which fill more than 100 written pages. 
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The series of vowels he (ibid: 27) presents is a, aː, eː, i, iː, oː, u, uː. No diph-
thongs are mentioned, so it seems clear that he regards ay and aw (found in his 
texts) as sequences. Also, no trace of nasalization is found.  

Table 1 shows the inventories found for the different Balochi dialects presented 
in previous studies. The diphthongs are presented by the authors in different 
forms. For example, the form ai is also presented as ay or ey, and au is presented 
as aw or ow. These forms are described by some authors as sequences of a vowel 
plus a glide and by other authors as diphthongs. I follow the opinion that they are 
V + C sequences, and for this reason I neither include them in Table 1 nor will I 
study these sequences as part of the vowel system (see also below).  
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Table 1. Vowel systems found for Balochi dialects in the previous studies19 

Scholars Vowel systems Dialects 

Geiger (1889) ī, i, ē, a, ā, ō, u, ū Eastern and Non-Eastern 

Dames (1891) ī, i, e, a, ā, o, u, ū  Eastern 

Grierson (1921) ī, i, e, ē, a, ā, o, ō, u, ū  Eastern and Western 

Gilbertson (1923) í, i, e, á, a, o, u, ú Pakistani dialects 

Spooner (1967) ī, i (e), ē, a, ā, u, ū (ō)  Iranian dialects 
(Western and Southern) 

Barker and Mengal (1969) ī, i, ē, a, ā, ō, u, ū Western 

Rossi (1979) ī, i, ē, a, ā, ō, u, ū   Eastern and Western 

Buddruss (1988) ī, i, ē, a, ā, ō, u, ū Afghanistan (Western)  

Elfenbein (1989)  ī, i, ē, a, ā, ō, u, ū Balochi in general 

Farrell (1990) ī, i, ē, a, ā, ō, u, ū, ā͂, ē͂, 
ī͂, ō͂, ū͂  

Karachi (Southern) 

Rzehak (2003) ī, i, ē, a, ā, ō, u, ū  Afghanistan (Western) 

Baranzehi (2003) ī, e, ē, a, ā, o, ō, ū, a͂, ā͂, 
e͂, ē͂, o͂, ō͂, ī͂, ū͂  

Saravan  
(Western-Southern) 

Yousefian (1383) i, e, ē, a, â, o, ō, u  Lashar (Southern) 

Axenov 2006 ī, i, ē, a, ā, ō, u, ū  Turkmenistan (western) 

Ahangar (2007) ī, i, e, ē, a, ā, o, ō, u, ū  Granchin (Western) 

Bashir (2008) ī, i, e, ē, a, ā, o, ō, u, ū, 
ã, ā̃, ẽ, ĩ, ī,̃ õ 

Eastern 

Jahani and Korn (2009) ī, i, ē, a, ā, ō, u, ū  Balochi in general  
(Common Balochi)  

Jahani and Korn (2009) ī, e, ē, a, ā, ō, o, ū and 
ī, e, a, ā, o, ū, ie, ue20 

Iranian dialects  
(Western and Southern) 

Rzehak (2009) ī, i, ē, a, ā, ō, u, ū Sistan (Western) 

Barjasteh Delforooz (2010) ī, i, ē, a, ā, ō, u, ū Sistan (Western) 

In combination, apart from the nasalized vowels, which alongside the oral vowels 
are presented for the Eastern dialects and as variants for the Southern dialects in 
some studies (see above), the vowel systems presented for the different Balochi 
dialects in the previous studies all have the same number and almost the same 
                                         
19 The vowel systems and dialects are represented here as they are presented and referred to by the 
scholars (both a macron and the acute accent (´), the diacritics placed above the vowels, indicate the 
long vowels, e.g. ū and ú means long u). Gilbertson represents the long vowel counterparts by 
acute accent (´), and the long e and o without any diacritics. 
20 Based on the text in Jahani and Korn (2009: 642). Table 11: 3 in Jahani and Korn (ibid) gives u 
instead of o, which according to personal communication with Jahani is a lapsus calami. 
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qualities of vowels. The vowel systems are similar to the Common Balochi sys-
tem, which is presented for the Balochi language in general and includes 8 vow-
els with a quantity contrast (see Rossi 1979).  

In some of the previous works, mostly those on the Iranian Balochi dialects (such 
as Spooner 1967, Baranzehi 2003, Jahani and Korn 2009, Rzehak 2009), which 
belong to the Western and Southern groups of the Balochi dialects, the short 
forms of /e/ and /o/ are also represented, or their existence as variants are report-
ed. The short vowels /e/ and /o/ are apparently the lowered forms of vowels /i/ 
and /u/ respectively, since the latter forms are absent in the corresponding vowel 
systems. In some cases both the forms /i/, /e/ and /u/, /o/ are represented in the 
vowel systems.  

Among the previous studies, Yousefian (1383), investigating the Lashari dialect 
spoken in Balochistan of Iran, apparently refers to an open back vowel, â (see 
Section 1.3) in the vowel system of this dialect and uses the symbol â in the tran-
scriptions. The existence of a back [ɑ], which is reported as a variant in some of 
the previous studies, as well as the tendencies toward using the lower vowels e 
and o, are interpreted by scholars as most likely being contact influences of Per-
sian, the official language, on the Balochi dialects spoken in Iran.  

1.4. Theoretical considerations 
 
In this work, the vowel systems as well as the phonological processes of vowel 
fronting, diphthongization, and nasalization of the Balochi dialects under investi-
gation are studied. 

1.4.1. Vowels: quality and quantity (duration) 
 
Vowels, as one of the general categories for classifying speech sounds, can be 
defined phonologically, as the sounds with sonority, which can function as the 
nucleus, the center of a syllable. In phonetic terms, Ladefoged (2005: 26) defines 
a vowel as a sound, which is produced without “any kind of obstruction of the 
outgoing breath” and occurs “in the middle of a syllable”. To classify vowels 
from a phonetic point of view, which is usually done by using “acoustic or audi-
tory criteria” (Crystal 2008: 517), it is necessary to make reference to different 
variables such as oral or nasal escape of the air, the position of the lips, and the 
part of the tongue as well as its height. All these factors determine the quality of 
vowels, the factor that distinguishes one vowel from another. Different pitches 
(frequency of vocal cords while producing a vowel) and different intensities 
(loudness) of vowels do not change their qualities (Ladefoged 2005: 32).  
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A vowel is a sound which “occupies the nucleus of a syllable and is produced 
with a stricture of open approximation” (Carr 2008: 190). Vowels have more 
flexible and variable qualities than consonants do. This means that it is possible 
to provide a more exact place and manner of articulation for consonants than for 
vowels, which are mostly produced using the tongue and lips as articulators 
(Chapman et al. 2000: 57). While producing vowels, the vocal folds vibrate and 
the tongue forms a constriction that allows a “frictionless escape of the air”; also, 
the lips may be rounded and cause “the vocal tract to be lengthened” (Gussenho-
ven and Jacobs 2005: 7). The three features of vowel height (high, mid, or low 
position of the tongue), degree of backness (front, back, or central position of the 
tongue), and degree of lip rounding (rounded or unrounded) contribute to the 
different values of vowels (Ladefoged 1975: 193). To establish a vowel system, 
dimensions other than particular vowel qualities must also be considered. For 
example, many vowel systems utilize duration to form quantity contrasts. Also, 
some vowel systems utilize nasality in vowel contrasts. One also needs to consid-
er that vowel quality may be dynamic rather than static, resulting in diphthongal 
vowels. 
 
To provide reference points of vowel quality to compare the vowel qualities of 
languages, the Cardinal Vowel21 system was invented by the late Professor Daniel 
Jones (Chapman et al. 2000: 59). This system uses particular vowel percepts as 
reference points that define the most closed, the most open, the most front, and 
the most back points, which mark the limits of vocalic articulations. Ladefoged 
(1975: 195) defines cardinal vowels as evenly spaced vowels “around the outside 
of the possible vowel area” which show the extreme possible qualities. This area, 
within which all possible vowel articulations are confined, is usually referred to 
as vowel space.    
 
Sound systems of languages tend to be fairly symmetrical, which means that the 
vowels are evenly spaced and quite peripheral in the vowel space; e.g., the most 
common vowel system, i, e, a, o, u, is a symmetrical system (Burquest 2006: 4–
5). The vowels arrange themselves more or less in a V-formation in a vowel 
chart. This means that “the auditory space for possible vowels is somewhat trian-
gular” and the three most distant vowels, i, a, u, are near the corners of the vowel 
space (Ladefoged 2005: 37). According to Ladefoged (ibid), in languages with a 
larger number of vowels (more than seven), the distinction between the vowels 

                                         
21 The Cardinal Vowel system, a set of reference vowels invented by Daniel Jones, are used by 
phoneticians as a reference point in describing the sounds of languages. The cardinal vowels are 
divided into two sets of primary and secondary cardinal vowels and are represented by numbers and 
phonetic symbols. The primary cardinal vowels, numbers 1–8, are the front unrounded i, e, ɛ, a, and 
the back rounded ɔ, o, u and unrounded ɑ vowels, and the secondary cardinal vowels, numbers 9–
16, are the front rounded y, ø, œ, ɶ, and the back unrounded ʌ, ɤ, ɯ and rounded ɒ vowels (Chap-
man et al. 2000: 60).   
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may be made either by quality, i.e. differences in their formant frequencies, or by 
quantity, i.e. differences in their length.    
 
Vowels are divided into static vowels, i.e. “pure” vowels or monophthongs, and 
gliding vowels, i.e. diphthongs or triphthongs, in which a change in quality of two 
or three auditory elements, respectively, occurs within a single syllable (Crystal 
2008: 517, Carr 2008: 43, Ladefoged 2005: 29). The first part of the diphthong is 
usually more prominent than the last. Ladefoged (1975: 69) explains that, in fact, 
the last part of a diphthong is often so brief and transitory that it is difficult to 
determine its exact quality.  

Vowel duration, like consonant duration, is contrastive in many languages. Vo-
calic (vowel) duration contrasts are more common among languages than conso-
nant duration contrast. Gusenhoven and Jacobs (2005: 12) point out that not only 
do a subset of the vowels usually occur in both long and short forms, but also, the 
quality of the long vowels may differ somewhat from that of the short vowels 
(e.g. /eː/, /ɛ/ in German). Also, Ladefoged (1975: 223) states that vowels always 
have longer duration before voiced consonants than before voiceless ones. 

 
Carr (2008: 87) uses the term “length” to describe the relative duration of a vowel 
or a consonant. He (ibid: 47) defines duration as “the amount of time taken to 
articulate a given segments”; e.g., long vowels are said to be articulated with 
greater duration than short vowels. Carr (ibid) mentions that some phonologists 
distinguish between “length, as a phonological property”, and “duration, as a 
phonetic property”. Long and short vowels are also referred to as tense and lax 
vowels, respectively, in some languages such as English. Duration, measurable in 
milliseconds, varies from speaker to speaker, depending on context and rate of 
speech. The distinction between long and short can be phonemic (changing the 
meaning) or allophonic (no changing in the meaning). 

Burquest (2006: 180) speaks of contrastive and predictable length. Long and 
short vowels may have a contrastive function in a given language, or may have a 
predictable length which follows a complementary distribution. For example, it is 
common for vowels to be longer in CV or open syllables than in CVC or closed 
syllables. This means that long vowels have a complementary distribution in open 
syllables (CV). But this is not true in all languages. In English, for example, vow-
els are longer in certain closed syllables, namely syllables with final voiced con-
sonants. The length can also sometimes be defined in terms of the instability of 
the vowels, in the sense that the short vowels are “unstable” and can change their 
quantity and/or quality in some contexts, as opposed to the long vowels, which 
are referred to as “stable” and not susceptible to change. This happens, e.g., in 
Persian (Lazard 1992).     
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Regarding the typology of vowel systems, there are many languages which have 
the same basic vowel inventory. Ladefoged (2005: 36) points out that the five 
vowels a, e, i, o, u, are the most common vowels and are found in many lan-
guages.   

With respect to the description of vowel systems of languages in the world, the 
first such “attempt by Trubetzkoy (1939) to derive phonological regularities” 
from 34 vowel systems (Schwartz et al. 1997: 234), a number of contributions 
have been made to develop a vowel inventory database. For example, Mad-
dieson’s (1984) UPSID (UCLA 22  Phonological Segment Inventory Database) 
inventory has been expanded by Lindblom et al. (1992) to cover the systems of 
534 languages (Schwartz et al. 1997: 234). UPSID is based on a phonemic analy-
sis methodology, and has provided a rich corpus for the empirical description of 
vowel inventories (ibid). Schwartz et al. (1997: 251), which is a work on the ma-
jor trends in vowel system inventories, focuses on “structural trends of the occu-
pation of the acoustic space by vowels” and refers to the picture one can derive 
from the UPSID inventory:   

 
1. Vowel systems first exploit a ‘primary’ system of sounds, and then, 
with more than 9 sounds, there is a clear trend for exploiting at least one 
new dimension (‘secondary systems’). 
 
2. Primary systems mainly consist of 3 to 9 vowels, with a strong prefer-
ence for 5 vowels, two thirds of the systems having between 5 and 7 dif-
ferent vowels.    
 
3. Secondary systems mainly consist of 1 to 7 vowels, with a preference 
for 5 vowels, two thirds of the systems having between 2 and 5 different 
vowels. 
 
4. In both primary and secondary systems, the sounds are mainly concen-
trated at the periphery. Holes at the corners are limited to small systems 
(with less than 5 vowels). Symmetry is the rule, in the sense that there is 
a strong trend for having the same number of front and back vowels in a 
peripheral system. However, the trend for having exactly the same height 
levels on the front and the back peripheral sides is less clear. Finally, if 
there is an asymmetry (around 30% of the cases), the number of front 
vowels is likely to be greater than the number of back vowels (3 times 
more likely in primary systems, 2 times more in secondary systems).  
 
 
5. For ‘interior’ vowels, the trend in primary systems is that a high interi-
or vowel is more likely to be central (about 55% of the high interior oc-
currences); if it is not central, the vowel is more likely to be front round-
ed (30%) than back unrounded (15%). Probability of occurrence decreas-

                                         
22 University of California at Los Angeles (UCLA). 
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es from high to low vowels, with the clear exception of schwa, which is 
the preferred non-peripheral vowel. In secondary systems, the trends are 
blurred by the small number of occurrences, but schwa remains the pre-
ferred candidate. 
 
6. Finally, a ‘transparency’ rule applied to both primary and secondary 
systems shows that schwa does not seem to interact with other vowels 
within the system, which leads us to propose that it is a ‘parallel’ vowel 
which exists because of intrinsic principles (probably based on vowel re-
duction) different from those of other vowels. 

Moreton (2011), in a work on the typology of vowel systems, presents examples 
which show the approximate locations of the vowel phonemes in the commoner 
vowel systems in languages.23 She (ibid) mentions that the examples are from 

                                         
23 The adapted diagrams below show the approximate locations of the vowel phonemes in the 
commoner systems by Moreton (2011) using the examples from Crothers 1978:  
 
3-vowel systems (the minimum in his sample, but see Ladefoged and Maddieson [1996, 286ff.]): 
 
i  u 
 

a 
 
27 languages: Yupik, Quechua,  
Tagalog, Australian languages 
 
4-vowel systems bifurcate: 
 
Fill in the front:   Fill in the top: 
 
i  u i ɨ u 
 
          ɛ 
 
 a   a 
 
13 languaes: Navajo, Mazatec, Malagasay 9 languages: Kwakiult, Margi, Squamish 
 
5-vowel systems, the most common type, and bifurcated: 
 
i  u i ɨ u 
 
          ɛ                     ɔ            ɛ                      
 
 a   a 
 
55 languages: Latin, Spanish, Japanese, 5 languages: Nez Perce, Maranungku 
Swahili, Russian 
 
11-vowel system, rare type, such as French 
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Crothers (1978), who used a database of 209 languages, “balanced for language 
family and geographical area”. The instances of the vowel systems that Moreton 
(ibid) presents include from 3 to 9 vowel systems. She mentions that the systems 
with 8 vowels, such as Turkish, and with more than 9 vowels, such as French 
with 11 vowels, are rare. She continues that the systems with 5 vowels are the 
most common type worldwide and are also bifurcated (split into two, see footnote 
23). The examples of systems with 5 vowels are the inventories in Latin and 
Spanish with the vowels i, u, ɛ, ɔ, a. 

From a typological point of view, the Balochi language also has a system with 5 
vowels, which is the commonest type of vowel inventory. Since length is contras-
tive in this language, the number of vowels has increased to 8 vowels, 3 short and 
5 long namely iː, i, eː, a, aː, oː, u, uː.  

1.4.2. Phonological processes  
 
In phonological processes, sounds are usually influenced by their environments 
and show more resemblance (assimilation) or differentiation (dissimilation) to 
their surrounding sounds (Burquest 2006: 117).  

Fronting is a natural phonological process in which a vowel or consonant is 
fronted, usually under the influence of an environment that has an articulatory 
configuration that promotes a forward position of the tongue dorsum. In a vowel 
fronting process, “one or more vowels is produced further forward in the vowel 
space than it previously was” (Carr 2008: 190). Since fronting is a feature mainly 
of back vowels and consonants, it is not expected that it should occur for other 
sounds than the back vowels and the back consonants such as velars and post 
velars.  The historical fronting of the back vowels [u] and [o] to the front rounded 
[y] and [ø] in the contemporary French (ibid) is an example of vowel fronting.    

A diphthong is “a phonetic sequence, consisting of a vowel and a glide that is 
interpreted as a single vowel”.24 Ladefoged (2001: 76) describes a diphthong as 
movement from one vowel to another which means “a change in quality within 
the one vowel”. He (ibid) points out that the first part of diphthong is usually 

                                                                                                                                    
 
i      y  u 
       e      ø                      o 
               ɛ     œ                 ɔ 
                       a         ɑ 
 
            
 
     
24 http://www.sil.org/linguistics/GlossaryOflinguisticTerms/, retrieved April 2012. 
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more prominent and the last part is often brief and transitory. Crystal (2008: 146) 
describes a diphthong as a “single noticeable change in quality during a syllable, 
as in English [words] … time, loud”. A change from a simple vowel or monoph-
thong to a diphthong is called diphthongization, as in cases of historical or dialect 
change (ibid). Gilley (2004: 10) points out that Duerksen 1989 uses the term 
“lowered vowels” to describe the process of diphthong creation or “lowering to 
the next value of openness on the phonetic chart”. A diphthong is also defined as 
a vowel in which a transition from one vowel quality to another occurs in the 
nucleus of a single syllable, such as in [bai] (buy), and not across syllable bound-
aries, such as in the word [siː.ɪŋ] (seeing) (Carr 2008: 43). 

Nasalization is an assimilation process in which a vowel becomes nasalized 
when it is adjacent to a nasal sound. Nasalized sounds are characterized by reso-
nance produced through the nose when the soft palate is lowered to open the ve-
lum and allow air to go through both the nasal and oral cavities. Crystal (2008: 
321) defines the nasalization of vowels as when a vowel shows the articulatory 
influence of an adjacent nasal consonant. He (ibid) continues that when the nasal-
ity in a vowel is a coarticulatory effect due to an adjacent sound, it is referred to 
as a nasalized vowel, but a nasal vowel is distinctive as opposed to an oral vowel, 
e.g. in French and Portuguese. 

Nasality is not an entirely velic process, but rather “phonetically nasalized and 
phonemically nasal vowels have different oral configurations than their oral 
counterparts” (see Carignan et al. 2011: 679). For example, in American English, 
the tongue height in nasalized /i/ is greater than that in oral /i/.   

1.5. Material and Methods 
 
This investigation is based on fieldwork, and the data comprise recordings of the 
speech of people living in five different locations in which different dialects of 
Balochi are spoken. These locations, as already mentioned in the introduction, are 
the Sistan (SI), Khash (KH), Saravan (SA), Iranshahr (IR), and Chabahar (CH) 
regions, which extend from the north to the south of Sistan and Baluchestan prov-
ince, covering an area of 181,578 km2, located in the southeast corner of Iran.25 
As the map in the introduction shows, the Sistan region is located in the north and 
the Chabahar region in the south of the province. Khash, Saravan, and Chabahar 
are located in the middle of the province (see Map 1). Among these five areas, 
Khash and Sistan are closest to Zahedan, the center of the province.  
 

                                         
25 http://www.iranembassy.de/ger/Iran_prov_Sistan.htm, retrieved May 2012.  



 37

The SI dialect is spoken in the region of Sistan, which is located in the northern-
most part of the province. The data for this dialect were gathered in the Eslam-
abad, Kohak, Molla Qasem, and Zahak districts of Sistan. The SA dialect is spo-
ken in Saravan, which is located in the easternmost part, about 350 km from the 
center of the province. The data for this dialect were gathered in Saravan, Gosht, 
and Sibsuran. The KH dialect is spoken in Khash, which is located about 200 km 
from the center of the province. The data for this dialect were gathered from the 
villages of Dehpabid and Sohrabad in the vicinity of the town of Khash. The IR 
dialect is spoken in the Iranshahr region, which is located almost in the midpoint 
of the province, about 500 km from the center, Zahedan. The data for this dialect 
were gathered from Iranshahr, Behesht-abad, and Sardargan districts. One of the 
speakers was from the Lashar district and had been living for a short period in 
Iranshahr. The CH dialect is spoken in the Chabahar region, which is located in 
the southernmost part of the province. The data for this dialect were gathered in 
the Chabahar and Ramin districts.   
 
The populations of the different regions selected for this study do not differ con-
siderably from each other. Since Persian is the official and dominant language in 
the area, the chance of contact with Persian and its dialects is quite similar for all 
the five dialects under study as well. The presence of many Persian speakers all 
over the province, as well as schooling, government employment, transit roads, 
airports, and electricity increase the ease of coming in contact with Persian.    

The recordings were carried out during the years 2010 and 2011 during more than 
20 field trips to the selected locations which included cities, rural areas, and vil-
lages. The language data were gathered in the form of free speech and verbal 
elicitation from more than 28 literate and non-literate male and female language 
consultants. No data were elicited using read speech, and thus all speech material 
for the present study can be regarded as unscripted speech. The majority of the 
consultants were middle aged (40 to 70), although a few were younger (25 to 38) 
and older (70 to 82; see Table 2 below). Two of the old speakers were excluded 
from the data due to problems applying automatic formant extraction algorithms 
to their vocalic utterances, and more consultants were therefore recorded to re-
place them. Among the 28 recorded speakers (15 males and 13 females) analyzed 
in the study, 14 were non-literate and the other half were literate, with education 
levels ranging from primary school to high school. All the females, except for one 
who taught in the religious school, were housewives and were mostly non-
literate. The males were mostly literate and employed by the government or other 
organs, and the rest were fishermen, farmers, or workers. In general the males 
were in more contact with Persian speakers.    

A total of four consultants, 2 males and 2 females, were used for the spectral (i.e. 
formant) and durational measurements of vowels for each dialect, altogether 10 
males and 10 females. The discussion is also informed by an impressionistic 
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analysis of the data elicited from all of the consultants, even those whose data 
were not subjected to acoustic measurements. The verbally elicited material in-
cluded a series of specially constructed sentences in which a target vowel sound 
was intended to occur in a phonological and prosodic context amenable to pho-
netic analysis, both with a view to durational and spectral analysis. The elicitation 
of these specially targeted words aimed to flank the vowel with, preferably, 
voiced obstruents (e.g. b, d, g, z) or, as need be, voiceless obstruents (e.g. p, t, k, 
s, š). Also, the elicitation aimed to capture, as much as possible, stressed vowels, 
and avoid constructions that reduced the prominence of the target word. Lastly, 
an utterance-final position was avoided for the target word in these sentences. 
Examples of these elicited sentences include (with target vowels in boldface): 
abdullaː baloːčeː ‘Abdulla is a Baloch’, buz seːb (seːbaː) waːrt ‘the goat ate an 
apple (the apple)’, mni goːš darda kant ‘my ear aches’. 

The sentences were elicited from the consultants by asking them to translate the 
exact Persian sentences or words into Balochi and to repeat them four times (in 
Balochi). There were no serious problems with eliciting the data in this manner. 
In a few cases, when the consultants did not understand the Persian words very 
well, other members of family who were present translated the sentences or 
words for the consultants and then the consultants repeated the sentences or 
words in Balochi. The risk of effects caused by the observer’s presence (observer 
paradox26) was reduced by the fact that the elicitation took the form of a transla-
tion of sentences between two different languages (Persian and Balochi). Such 
effects would probably be present to a greater degree if, for example, the transla-
tion was from an official language into a dialect variety, in which case the pres-
tige of the official language would most likely affect the linguistic behavior of the 
consultants, such that the consultants might adapt their speech to the more pres-
tigious variety. Furthermore, in cases in which the consultants’ linguistic behav-
ior was influenced by the presence of the investigator (evidenced by, e.g., shy-
ness, using loanwords, etc.), additional rounds of recordings were made. The use 
of pictures to elicit data was also considered, but this method was found to be too 
limiting as it did not cover all the intended sentences and words. In particular, it 
could not easily cope with abstract concepts included in the data, such as ‘hope’ 
or ‘pain’. Consequently, pictures were not used for the recording.  

In order to reduce the risk of the repetition itself affecting the pronunciation, the 
repetitions were done in two different rounds of recording, two repetitions in each 
round. Additional material was elicited with a view to obtaining a small set of 
words with a pronunciation that resembles canonical (or citation) forms, such as 
those typically obtained in read word lists. These targeted words contained the 
two vowels that tend to be diphthongized in some of the dialects under investiga-

                                         
26 Observer paradox is a phenomenon where the observation of an event or experiment is influenced 
by the presence of the observer/investigator. 
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tion. Some of these words also occurred in the sentence elicitation material. 
These words were elicited verbally, but as individual words and not in a sentence 
context. A total of four tokens for each word were elicited. 

To investigate nasalization in these dialects, certain words, which were expected 
to contain nasalized vowels (given that they are nasalized in some other Eastern 
and Southern dialects, see Section 1.3), were elicited from the consultants in a 
given sentence context. The consultants were asked to repeat these sentences four 
times.   

The use of Persian loanwords was avoided as their new pronunciations in Balochi 
might be affected by the original Persian forms. In the few cases in which loan-
words were used, the author said the sentences in Balochi and asked the consult-
ants to repeat them. It should be noted that the author is not a native speaker of 
Balochi, and that the consultants tended to begin by correcting the author’s pro-
nunciation and then proceeded to repeat the target word in their own dialect.  

The data were recorded using a modern handheld recording device with built-in 
microphones (Olympus LS11). For the recordings, the author attempted to direct 
the microphone towards the consultant’s mouth at a close distance (5–15 cm). 
The data were labeled using Wavesurfer (Beskow and Sjölander 2000) and the 
labeling was used as the basis for automatic extraction of spectral and durational 
information. For the formant analysis, Praat,27 was used. Numerical analysis and 
graphing were done using MS Excel as well as the statistical program Minitab.   

Formants were measured using algorithms for formant extraction in the Praat 
program. The algorithms use Linear Predictive Coding (LPC) to extract formant 
frequencies (cf. Praat documentation). The procedure for the formant extraction 
utilized the Praat command “Sound: To Formant (burg)” with the following set-
tings:  Time step = 0.01 s; Maximum number of formants = 5; Maximum formant 
= 5500 Hz (for female speakers) and 5000 Hz (male speakers); Window length 
= 0.025 s; Pre-emphasis from = 50 Hz. These settings for formant extraction 
worked well for most speakers. However, for the speakers HS, PS, ZD, FD, NB, 
and ZB (see Table 2 for speaker details), the extraction of formants for mid-high 
and high front vowels (i.e., /eː/, /iː/, and /i/) using these settings often resulted in 
the erroneous detection of a formant between the first and second formants. For 
this reason, the setting for the “Maximum number of formants” was reduced to 4 
in the analysis of /iː/, /i/, and /eː/ in their speech, which eliminated the erroneous 
formant detection. Some manual corrections were applied when a momentary 
shift in formant value was incompatible with adjacent formant values and at odds 
with the spectral image of the signal. However, such corrections were applied in 
only approximately 30 instances. Finally, the data for two elderly subjects were 

                                         
27 http://www.fon.hum.uva.nl/praat/ 
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discarded (and replaced with new subjects) as the formant extraction procedure 
failed to produce adequately consistent results. 

In total, the data set for the present work includes 7,020 tokens of different vow-
els. The full list of the words used in this study is given in the Appendix. Some 
additional remarks on method and explanations regarding the phonetic analysis 
are given at the beginning of the relevant sections. Table 2 lists the recorded con-
sultants and gives their age, social background, and level of literacy. 
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Table 2. List of the consultants in different dialects including their age, social back-
ground, and literacy status 

Dialect Speaker Age  Social background literacy 

SI AG (M) 46 employed high school 

 XA (M) 54 employed primary school 

 XR (M) 50 shopkeeper non-literate 

 NA (F) 61 housewife non-literate 

 HN (F) 43 housewife primary school 

 MI (F) 45 housewife non-literate 

SA HH (M) 82 farmer non-literate 

 HS (M) 41 employed high school 

 MH (M) 36 employed high school 

 ND (M) 30 employed high school 

 FD (F) 70 housewife non-literate 

 ZD (F) 54 housewife non-literate 

KH HS (M) 62 employed (retired) primary school 

 PS (M) 59 employed (retired) primary school 

 MS (M) 25 worker secondary school 

 MM (F) 60 housewife non-literate 

 FS (F) 53 housewife non-literate 

 NS (F) 52 housewife non-literate 

IR IB (M) 80 farmer non-literate 

 AV (M) 35 employed high school 

 NB (F) 45 housewife non-literate 

 ZB (F) 42 housewife non-literate 

CH MA (M) 71 fisherman non-literate 

 HA (M) 41 employed primary school 

 AB (M) 38 employed high school 

 DB (F) 60 housewife non-literate 

 TG (F) 34 teacher high school 

 SB (F) 23 housewife secondary school 

 

1.6. Aim of the study 
 
This work investigates the vowel systems of five Iranian Balochi dialects from a 
phonetic and phonological point of view, and is the first empirical study of its 
kind on these dialects. These dialects belong to the Western and Southern groups 
of the Balochi language. A principal aim of the present investigation of the vowel 
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systems of the five Balochi dialects is to establish their relationship with the vow-
el system referred to as “Common Balochi”, a term used for the general vowel 
system of the Balochi language. It should be noted that a vowel system similar to 
that described for Common Balochi has already been suggested for the Iranian 
Balochi dialects by various scholars (such as, Spooner 1967, Rzehak 2009, Jahani 
and Korn 2009), but these suggestions have not been backed up by empirical 
evidence. With the aid of instrumental analysis, the aim of the present study is to 
see how closely the vowel systems in the dialects under study match the descrip-
tions given for Common Balochi. This study also aims to establish what similari-
ties and differences exist among the vowel systems in these dialects and to evalu-
ate how far the convergences and divergences extend in order to make more de-
tailed descriptions of the vowel inventories of the dialects.  
 
Also, three phonetic and phonological processes that affect vowel production, 
nasalization, diphthongization, and fronting are considered in the present work. 
Nasalization, a feature attested in the Balochi dialects in Pakistan, has also been 
reported to occur in some Balochi dialects of Iran. Determining the status of na-
salization in Iranian Balochi, i.e. whether the nasalization is of a coarticulatory 
nature or whether it has phonemic (or other phonologically relevant) status, is 
thus another objective of the present study. The presence of diphthongal vowels 
in the Iranian Balochi data, especially the diphthongization of the vowels /eː/ and 
/oː/ (see Jahani and Korn 2009), is also investigated, and the quality and frequen-
cy of occurrence of diphthongal vowels in different dialects is examined with a 
view to determining their phonological status. Lastly, the fronting of back mid-
high and high vowels is investigated with the objective of establishing whether 
fronting is more of a coarticulatory process or whether it occurs in a phonologi-
cally regulated manner. 
 
This study can partly be seen as a contribution to the Balochi language documen-
tation, but it also serves as a starting point for further studies in dialectology and 
historically comparative linguistics, as well as an aid in orthographic endeavors 
concerning the Balochi language. In addition, the data and results provide addi-
tional information that adds to our understanding of the phonetic typology of the 
languages in the area. 
 
This study contains 5 chapters, a bibliography, and an appendix. The second 
Chapter presents a detailed quantitative analysis of the vowel systems in the five 
selected dialects, as well as the factors affecting duration and words with different 
lengths. Chapter three describes the qualitative analysis of the vowels. The pho-
nological processes of fronting, diphthongization, and nasalization observed in 
the data are described in Chapter four. Chapter five consists of a general conclu-
sion, which describes similarities and differences between the dialects and sums 
up the study.  
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2. Vowel quantity (duration/length)  

As has been established, vowel length is contrastive in the Balochi language in 
general (see Section 1.3), which leads to their having short and long vowels, e.g., 
kaːr ‘work’ vs. kar ‘deaf’, kiːtoː ‘pocket’ vs. silaː ‘weapon’, piːš ‘palm leaves’ vs. 
gis ‘house’, but ‘idol’ vs. buːt ‘he/she became’. It should be noted that the dura-
tional expression of the length contrast in the data differs considerably in the Ba-
lochi dialects under investigation, depending on both dialect and vowel quality. In 
some dialects, the difference in mean duration between some of the short and 
long vowels is quite small, indicating that there is not much of a length difference 
between these short and long forms. Other dialects may have a length contrast but 
its durational correlates may differ substantially depending on the vowel. Howev-
er, these absolute durations should be interpreted within the perspective of each 
dialect.  

A process of forming on-glides in long vowels, i.e. diphthongization, is seeming-
ly occurring in some of the Iranian Balochi dialects. This is particularly noticea-
ble in the KH dialect, in which the long eː and long oː are very often produced as 
on-glide diphthongs ie and ue. A less prominent diphthongization tendency is 
also found in the IR dialect and lesser still in the CH dialect, while in SI and SA 
diphthongization is found only sporadically (for more on diphthongization see 
Section 4.2). 

The duration of the vowels in the Balochi dialects under investigation is de-
scribed in the following sections. The durational expression of length for each 
vowel is shown through histograms of absolute durations. The histogram legend 
shows the mean duration for all tokens pooled, the standard deviation and the 
number of tokens for each vowel. The vertical and horizontal scales on the histo-
grams show the frequency and duration (in milliseconds) of the tokens respective-
ly. Also, to enable a comparison of long vs. short vowels within each dialect that 
is normalized for speech rate, long-to-short vowel ratios are computed. This is 
done by calculating the mean duration for the four speakers for each dialect, then 
obtaining the average of the four mean durations, and then dividing a long mean 
vowel duration by a short mean vowel duration. The product is a quotient that 
describes the magnitude of the durational difference that is effectively normalized 
for speech rate (see Section 2.8).  
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Spectrograms of some vowels are also included to exemplify the durational con-
trasts. The target vowels in the words are highlighted in the spectrograms, and 
their durations (in ms) are shown below the highlighted part. The duration of the 
target vowels is shown by a vertical line at the beginning of the vowel and the 
end of the vowel in the spectrograms. The dark bands in the spectrograms are the 
formants of the vowels (for the formants of vowels see Section 3). Some of the 
words under analysis are listed in Table 3 as examples (see the Appendix for a 
full list of the words analyzed).  

It is a characteristic of unscripted data that some of the data obtained do not ad-
here to the morphological or syntactic criteria that were the aim of the elicitation 
procedure. Some of the words in the data were uttered (by some speakers) in un-
desired constructions rather than the ones desired, which thereby greatly affected 
durations. These were excluded from the durational analysis. For example, the 
elicitation of mniː buz ‘my goat’ was sometimes rendered as buzak-e mõ ‘my little 
goat’ (for õ and -e, see section 3 and 4.3) by some speakers in SA. Thus, instead 
of eliciting a monosyllabic buz, the utterances obtained were trisyllabic, buzak-e, 
which led to less prominence on the target vowel and shorter durations that were 
not comparable to the same target vowels for other dialects or speakers.  

Table 3. A sample of the words under analysis (for the meaning see the Appendix) 

/a, aː/ /i, iː/ /u, uː/ /eː/ /oː/ 
pas dil guṭ  seː boː 
kaːr bil duz seːr goː(n) 
baːz gipt zuːt reːk roːč  
bad diːst buːt beːd soːp 
awaz duzziː kuǰẽ seːb  doːg 
braːs doːšiː buzeː keːp goːš 
badal kučik ǰaːduː deːb goːk 
ǰaːduː ǰigrit kučik  deːm doːst 
beːgaː bikan abdul čeːraː doːšiː 
baːndaː geːš r kabuːl buzeː naːkoː 
zaːgaːn diːwaːleː daːnkuː beːgaː baloːč  
For the durational analysis, a notation is used for the vowels that is based on a traditional 
representation of the Balochi vowel system, i.e. /a/, /aː/, /i/, /iː/, /u/, /uː/, /eː/, /oː/.  
 
Before discussing the durational analysis for each dialect in detail, some factors 
which affect the duration of vowels as well as the inter-dialectal variability in 
vowel length in specific words in the data will be discussed.    
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2.1. Factors affecting duration 
 

Different factors can affect vowel duration in general. Apart from factors such as 
idiolect, which is the speech of an individual person during a specific time in his 
or her life, and geolect, which is a specific dialect spoken in a specific geograph-
ical area, speech rate also produces robust effects on the vowel quantity in that a 
slower speaking rate causes longer segmental durations, while shortening of seg-
mental durations is observed with a fast speech rate (Benus and Mady 2010, Hira-
ta 2004, Hirata and Tsukada 2004, Stack 1993). Speech rate is usually measured 
in syllables per second: a slow rate of speech (typically read speech) may typical-
ly contain 3–4 syllables per second; a medium rate may have approximately 5 
syllables per second; a fast rate of speech may have 6–7 syllables per second (see 
Roach 1998 for some examples of speech rates). At faster speaking rates, the time 
available for the speech organs, such as the tongue and lips, to meet the articula-
tory targets for citation form (i.e. clearly enunciated) pronunciation would be less 
than that which is required, and thus the duration of the segments (more evidently 
for vowels than for consonants) would decrease in relation to citation form dura-
tions (Pickett 1999).  
 
Stress and phrase-final lengthening are additional factors that affect the duration 
of vowels. A duration increase in the phrase-final syllable rime is seen in many 
languages (Nakai et al. 2009, Turk and Shattuck-Hufnagel 2007). A significant 
lengthening can also be observed in stressed syllables, specifically when they are 
not positioned in the final syllable of a word or a sentence. It is generally ob-
served that stress increases duration, but this is not true for all languages, for in-
stance Estonian, in which the unstressed vowels are longer than the stressed ones 
(Lehiste 1970). Furthermore, accented syllables are longer and additional length-
ening is also seen in other syllables of the accented word (Kügler and Genzel 
2009, White and Mady 2008, Myers and Hansen 2007, Abdelli-Beruh 2004), 
while the length of syllables in non-accented words in a phrase may decrease 
because of less prominence or focus. An element of a sentence is in focus when it 
is given prominence through intensity, or more usually by intonational or dura-
tional means. Probably as a correlate of prominence, morphological composition 
may affect segmental durations, for example whether a segment occurs in a root 
morpheme or an inflectional ending or clitic. Similarly, syntactic position may be 
seen to correlate with segmental durations. 
   
The number of syllables in a word can also affect segmental duration. In other 
words, the duration of a word-initial syllable peak (the vowel) decreases from 
monosyllabic words to polysyllabic ones. Also, in stress-timed languages28 such 
as English, Persian, and, presumably, Balochi, there is a strong tendency for 
                                         
28 Stress-timed language means “when a language shows a rhythmic patterning perceived as based 
on the intervals between stressed syllables tending to sound approximately equal” (Chapman et al. 
2000: 83). 
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speakers “to have the stress occurring on a regular beat, so one would try to get 
all the syllables in at the same time as in the other utterances” (Chapman et al. 
2000: 83). This tendency towards maintaining a relatively steady interval between 
stressed or focused syllables may bring about a shorter duration of targeted vow-
els in longer words. Repetition is another factor that can affect the duration of 
target words, with the earlier occurring tokens being longer than ones occurring 
later in the repetition sequence (Kügler and Genzel 2009). 

Lastly, the immediate phonetic or phonological context of a segment may influ-
ence its duration. For example, it is well established cross-linguistically that vow-
el durations are longer before voiced consonants than before voiceless ones. 

The different factors discussed above have all, to some degree, influenced the 
durations in the present data from Iranian Balochi, though the general observation 
can be made that stress does not seem to have as strong effects on the vowel dura-
tions as are seen in some other languages of the world (White and Mady 2008: 
160). 

2.2. Words with different lengths 
 
Before describing the durational analysis in detail, it is useful to provide a general 
preview of how, in the present data, the same word may be produced with differ-
ing vowel length depending on dialect. In the analysis, it was noticed that, apart 
from idiolect which brings about differences in the pronunciation of words in 
general, some of the words with /i/ and /u/ vowels in the data varied with respect 
to vowel length across the dialects. Thus, while a word might have a long vowel 
in one dialect, the vowel might be short in another dialect. For example, the word 
guṭ ‘throat’ was generally pronounced with a short vowel in SI and CH but, in 
most cases, long in the other three dialects. This meant that a cross-dialectal 
agreement in length classification of /u/ and /i/ in certain words was rendered 
impossible, and that durational comparisons of dialects based on these words 
would be invalid. Therefore, to enable cross-dialectal comparisons, durational 
data, where these traditionally short vowels appear long, were excluded from the 
analysis.  

Generally, there are several different factors which contribute to the durational 
differences among the vowels, (see preceding section). The observations in this 
study revealed that one of the main causes of different vowel lengths or durations, 
being observed in the same word seems to be geolect (rather than idiolect). In 
general, speakers of KH, and, to a lesser degree, speakers of SI, showed longer 
durations for the same vowels than that did the speakers of the other dialects.  
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In some cases the duration of short vowel seems to increase in closed syllables. 
For example, the word buz ‘goat’, which is generally short in Balochi, was often 
uttered with a long [oː] or [ʊː] in closed syllables in IR and KH for example, but 
with a short vowel in open syllables. This effect is not seen in SA, in which buz 
was mostly produced with a short vowel in both open and closed syllables. An-
other example is the word duz ‘thief’, which in all dialects was usually uttered 
with a long [oː] or [ʊː]. This effect is not seen with long vowels, for example in 
the words goːk ‘cow’ and seːb ‘apple’, which have a long vowel in both open and 
closed syllables. 

One possible interpretation of these data is that the vowel in buz and duz, for ex-
ample, behaves similarly to “unstable” vowels that have been claimed to exist in 
Persian. In Persian, the vowels /e, a, o/ are said to be “unstable”, rather than 
“short”. Thus, under certain conditions, they assume the phonetic characteristics 
of the “stable” vowels /i, ɑ, u/, which, in contrast to the “unstable” 29 vowels, are 
defined as having “a relatively constant duration” and not being subject to change 
in quality30 (Lazard 1992: 17–22, Sheykh and Bijankhan 2010). However, there 
are several counterexamples in the Balochi data that do not support such a claim 
regarding syllabic structure effects. For example, a long vowel was observed for 
duz in both open and closed syllables in KH and SI. Also, the word buz was pro-
duced with a long vowel in both open and closed syllables in SI. Thus the present 
data, concerning the instability of the vowels, do not give a clear picture of the 
phenomenon. Investigating it further lies outside the scope of this study and 
awaits further research.    
 
There are also some other words which one would expect to be pronounced with 
a short vowel but were uttered with a long vowel in the dialects investigated, e.g. 
the words ǰist ‘he/she fled’ and gir ‘take!’. This may be a pre-stage of diphthongi-
zation, as these words were also uttered as ǰiest and gier in a few repetitions.  
 
The final long /aː/ vowel in the word baːndaː posed a particular problem in the 
analysis. In KH, the vowel was consistently produced as a long vowel, typically 
with a central mid-low or low quality. In the remaining four dialects, however, 
this vowel was only sporadically produced as a long vowel, and instead predomi-
nantly as short, both in terms of duration and in impressionistic analysis. Also, in 
all dialects except KH it was observed that the final /aː/ in baːndaː was predomi-

                                         
29 Lazard (1992: 18–22) points out that the short vowels, the “unstable”, “a e o are of variable dura-
tion and of often loose quality” and that these vowels “submit easily to alterations of quality under 
the influence of the phonetic environment.” He (ibid) mentions that the “exchanges between a e o 
are very frequent, not only in colloquial language but also in the normal formal pronunciation”, e.g. 
“rafiq ‘companion, friend’ > refiq, namudan ‘to show’ > nomudan (also nemudan), jelow ‘before’ > 
jolow, berow ‘go’ (imper.) > borow, čahâr ‘four’ > čâhâr, xorus ‘cock’ > xurus, âteš ‘fire’ > âtiš”.  
30 The exception is a, which is usually raised to u before nasal consonants; for example the word 
xɑne ‘house’ is produced as xune.  



 48

nantly produced with a quality similar to short /a/, and thus higher than other long 
/aː/ vowels. Thus, the final /aː/ in baːndaː is not representative of long /aː/ in these 
dialects, but instead behaves consistently like a short /a/. Therefore, for all dia-
lects except KH, the final /aː/ vowel in baːndaː was grouped with the short /a/ 
vowels. 

The Common Balochi word du ‘two’ was consistently produced with a mid-high 
or mid quality in all dialects in the present data, and very seldom with a quality 
resembling [u] or [ʊ]. In addition, the vowel in this word was sometimes ob-
served to be long (despite being in an open syllable; see Section 4.1.2 for a dis-
cussion of the effects of open vs. closed syllables). For these reasons, the vowel 
in this word is treated as /oː/ in the present analysis. It should be noted, though, 
that there is considerable variability in the duration of the vowel in doː, possibly 
due to its varying degree of prominence in the elicitation phrase doː braːs ‘two 
brothers’. Therefore, to point out the rather special nature of this word, the form 
do, without a length mark, is used as a citation form for this word in the subse-
quent analysis. Also, because of the inconsistent durational profile of this word, it 
is excluded from the durational analysis. 

The cause of the cross-dialectal variability in the length of some vowels in the 
data is uncertain. Possibly, this may be connected to syllable structure (open vs. 
closed syllables) but it should be emphasized that a consistent syllable-related 
pattern for durations could not be established in the data. For the purposes of 
cross-dialectal comparisons, vowel tokens in which duration seemed to be affect-
ed by a closed syllable were excluded from the durational analysis as well as the 
spectral analysis presented in Section 3. This exclusion pertains to the long forms 
of the words such as: buz ‘goat’ and duz ‘thief’ in all dialects; guṭ ‘throat’ in IR, 
KH, and SA; buzeː ‘it is a goat’ in SI; badal ‘change’ (the final a) in KH; bad 
‘bad’ in SI and KH; and finally the word dil ‘heart’ in KH. The criterion for the 
exclusion of such a vowel token was duration in excess of 130 ms.  
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2.3. Duration of the vowels in Sistan (SI) 

Table 4 gives the mean duration of the eight vowels31 measured for each speaker 
in SI. All speakers show a considerable durational difference between /a/ and /aː/. 
The durational difference between /i/ and /iː/ is much smaller for all speakers. For 
/u/ and /uː/ the speakers show considerable variation, with AG and XA having a 
small durational difference and HN and NA having a much larger difference. The 
long /aː/ and /oː/ generally have the longest durations for all speakers, followed 
by /eː/. 

Table 4. The mean duration (in ms) of each vowel for the four SI speakers. AG and XA 
are male speakers and HN and NA are female speakers. 

SI Speakers AG XA HN NA 

Vowel Mean dur Mean dur Mean dur Mean dur 

/a/ 110 128 108 115 

/aː/ 170 187 197 195 

/i/ 105 119 127 128 

/iː/ 123 143 158 171 

/u/ 113 113 104 101 

/uː/ 132 144 166 169 

/eː/ 162 182 162 160 

/oː/ 198 182 199 199 

A further analysis is done by pooling all the tokens measured for each vowel and 
showing the distributional characteristics of their durations in histograms.32 In the 
following, histograms are used to make a durational comparison between the 
vowels /a/ and /aː/, between /i/ and /iː/, and between /u/ and /uː/. Histograms for 
/eː/ and /oː/ are given separately. A normal distribution curve (bell curve) is su-
perimposed on each histogram to enable a quick appraisal of the shape of the 
durational distribution. 

 
 
 
 
 
 

                                         
31 As already mentioned, for the durational analysis in all dialects, a notation is used for the vowels 
that is based on a traditional representation of the Balochi vowel system, i.e. /a/, /aː/, /i/, /iː/, /u/, /uː/, 
/eː/, /oː/. 
32 Note that the mean durations for all tokens pooled that are displayed in the histograms may differ 
slightly from those obtained by averaging the means for individual speakers (see Section 2.8). This 
is because the number of tokens was not entirely balanced across speakers. 
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/a/, /aː/: Figure 1 is a histogram showing the distribution of the durations for the 
vowels /a/ and /aː/ (shown as a and A in the figure) in SI. The histogram shows 
that the data are fairly normally distributed33 around the mean durations of /a/ and 
/aː/, although the data for /aː/ are slightly skewed towards lower durations. The 
mean duration for short /a/ is 115 ms with a standard deviation34 of 18.1 and for 
the long /aː/, it is 187 ms with a standard deviation of 34.6. The mean duration of 
these vowels indicates a categorical difference between short and long forms. 
There is some degree of overlap between the two data sets, but this can be at-
tributed to a number of factors that are known to contribute to durational variation 
(see Section 2.1 above). For example, a slower rate of speech is involved in the 
short /a/s with durations around 150 ms.    

 
Figure 1. Duration of /a/, /aː/ in SI  
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33 Normal distribution is a function that represents the distribution of many random variables as a 
symmetrical bell-shaped graph, in which the majority of a population is concentrated around the 
average. In a normally distributed population, 68% of the measurements fall within 1 standard 
deviation of the mean, 95% of the data fall within 2 standard deviations of the mean and 99.7% of 
the data fall within 3 standard deviations of the mean.   
34 In statistics and probability theory, standard deviation shows the degree of variation or dispersion 
from the average (mean, or expected value). A low standard deviation indicates that the data points 
tend to be very close to the mean, whereas high standard deviation indicates that the data points are 
spread out over a large range of values. 
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/i/, /iː/: Figure 2 shows the distribution of duration for the vowels /i/ and /iː/ 
(shown as i and I in the figure). The average duration of /i/ is 119 ms with a 
standard deviation of 17.4, and the long /iː/ has a mean duration of 150 ms with a 
standard deviation of 29.0. The data for /i/ are fairly normally distributed around 
the mean duration, but somewhat less so for /iː/. Since the durational difference 
between the two means is much smaller here than in the data for /a/ and /aː/ 
above, the degree of overlap between the two data sets is much greater. Again, 
the spread of the durations in each data set can be attributed to different generic 
factors such as idiolect, speech rate, and the morphological composition of words.  

 
Figure 2. Duration of /i/, /iː/ in SI 
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/u/, /uː/: The mean duration of the vowels /u/ and /uː/ (shown as u and U in Fig-
ure 3) are 108 and 153 ms respectively in SI. The standard deviation for the short 
vowel is 29.5 and it is 29.0 for the long vowel. There is a degree of overlap be-
tween the durations of the two data sets, which can, as before, be attributed to 
generic factors that affect duration. For example, the tokens of short /u/ with du-
ration less than 80 ms are produced with a low degree of prominence when ut-
tered by some of the speakers. The longer tokens of short /u/ (above 140 ms) and 
of long /uː/ (above 210 ms) are the results of repetition effect.   
 
Figure 3. Duration of /u/, /uː/ in SI 
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/eː/: Figure 4 shows the distribution of durations for the vowel /eː/ in the data. 
The long vowel /eː/ in SI has a mean duration of 169 ms with a standard deviation 
of 40.2. The durational spread in the /eː/ data is slightly greater than for the data 
previously discussed. Since many tokens of /eː/ were obtained through verbal 
elicitation of words that the consultant repeated several times, a repetition effect 
probably contributes to the relatively great spread in durations for /eː/. Through 
the repetition effect, a sequence of repetitions of the same target word tends to 
elicit a wide range of durations for the target vowel in the word, with a clear and 
slow pronunciation in the first repetition and decreasing clearness (and duration) 
as the number of repetitions increases. This acts to increase the spread in vowel 
durations.   

 
Figure 4. Duration of /eː/ in SI  
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/oː/: The distribution of durations for /oː/ is shown in Figure 5. The long vowel 
/oː/ in SI has a mean duration of 195 ms with a standard deviation of 49.6 ms. As 
was observed for /eː/, the durational spread is greater than in the data for vowels 
that have a length contrast. The longer durations are primarily observed in words 
that occur before a pause, which often occurs when informants are uttering clear 
repetitions. The data for /oː/ have the largest spread of durations observed in the 
SI data. This spread is due partly to the repetition effect, as explained for /eː/ 
above. 

 
Figure 5. Duration of /oː/ in SI 
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Discussion: The analysis of the vowels in SI shows a great deal of durational 
variation within and across speakers. However, considerable variability in dura-
tion for both short and long vowels is expected due to the many different factors 
that are known to contribute to durational variability, such as speech rate, idiolect, 
morphological composition, and phonological context (see Section 2.1). In the 
present SI data, the mean durations for the short vowels /a/, /i/, and /u/ are 115, 
119, and 108 ms respectively. Thus short vowel duration is very similar across 
vowels in SI, and taken together the mean duration for the three short vowels in 
SI is 114 ms. The durational spread for the short vowels is approximately 40 ms 
above the mean and 40 ms below the mean. The mean durations for the long 
vowels, /aː, iː, uː/, are more dissimilar: 187, 149, and 153 ms respectively. The 
durational spread is greater for the long vowels than for the short ones, ranging 
from approximately 50 to 70 ms above and below the mean duration. 



 55

The difference between the average duration of short and long vowels in SI 
shows that length is phonologically distinctive in this dialect. However, the de-
gree of durational separation between long and short forms varies. The durational 
distinction between the mean durations of /a/ and /aː/ is 72 ms, while for /i/ vs. /iː/ 
it is only 31 ms. For /u/ vs. /uː/ the difference is approximately 45 ms. The small-
er durational distinction between /i/ and /iː/ can be explained with reference to 
vowel quality. The formant measurement data, presented in Section 3.1, indicate 
that there is a substantial difference in quality between /i/ and /iː/, while for /u/ vs. 
/uː/ and, specifically, for /a/ vs. /aː/ the distinction in quality is smaller. This 
means that SI speakers may be making use of both duration and vowel quality to 
maintain the distinction between /i/ and /iː/, but that they primarily make use of 
duration for the distinction between /a/ and /aː/. For the /u/ vs. /uː/, it seems that 
both vowel quality and duration act as phonetic correlates of phonological length, 
and thus both play a role in distinguishing between these two vowels. 

The long vowels /eː/ and /oː/, with mean durations of 169 ms and 195 ms respec-
tively, are durationally fairly similar to /uː/ and /aː/. However, /oː/ shows the 
longest duration among the long vowels in the SI data. The /oː/ vowel in SI shows 
little or no sign of appearing as an on-glide diphthong, ue, in this dialect (see 
Section 4.2). The following spectrograms (Figures 6–8) show examples of dura-
tion for the short and long vowels in SI dialect. The highlighted parts show the 
short or long target vowels with their duration written below the marked vowel 
segment. 
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Figure 6. /ba'dal/ ‘change’ (SI- Male) 

 
                  /a/ (91 ms) 
 
Figure 7. /zaː'gaːn/ ‘children’ (SI- Male) 

 
    /aː/ (166 ms) 
 

Figure 8. /goːš/ ‘ear’ (SI- Female) 

 
                             /oː/ (210 ms) 
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2.4. Duration of the vowels in Saravan (SA) 

Table 5 shows the mean durations of the eight vowels measured for each speaker 
in SA. All speakers show a clear difference in duration between /a/ and /aː/, alt-
hough the difference is not very large for ZD. All speakers, except for HS, show a 
considerable durational difference between /u/ and /uː/. For HS, the difference is 
surprisingly small, especially given the very large differences observed for HH 
and FD. The durational difference between /i/ and /iː/ is quite small for all speak-
ers, with FD showing the largest difference. The long /eː/ and /oː/ are generally 
longer than the other long vowels and show very similar durations. However, the 
longest durations are observed for /uː/ in the speech of HH and FD. 

Table 5. The mean duration (in ms) of each vowel for the four SA speakers. HH and HS 
are male speakers and FD and ZD are female speakers. 

SA Speakers HH HS FD ZD 

Vowel Mean dur Mean dur Mean dur Mean dur 

/a/ 100 85 98 94 

/aː/ 178 133 149 132 

/i/ 118 104 110 107 

/iː/ 131 129 148 125 

/u/ 95 96 93 97 

/uː/ 194 113 191 153 

/eː/ 178 161 168 165 

/oː/ 183 158 167 158 

A further analysis is done by combining all the tokens measured for each vowel 
and showing the distributional characteristics of their durations in histograms. In 
the following, histograms are used to make a durational comparison between the 
vowels /a/ and /aː/, /i/ and /iː/, and /u/ and /uː/. Histograms for /eː/ and /oː/ are 
given separately.  
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/a/, /aː/: Figure 9 shows the distribution of the durations for /a/ and /aː/ in SA 
(shown as a and A respectively in the figure). A mean duration of 90 ms with a 
standard deviation of 24.3 is obtained for the short /a/ and 143 ms with a standard 
deviation of 32.0 for the long vowel /aː/. Similar to the SI data above, the differ-
ence between the mean durations of the long and short vowels (53 ms) indicates a 
categorical distinction between short and long forms. A slight overlap is seen 
between the long and short data set which is caused by generic duration- affecting 
factors.  

 
Figure 9. Duration of /a/, /aː/ in SA 
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/i/, /iː/: The distribution of durations for the vowels /i/ and /iː/ (i and I in the fig-
ure) are presented in Figure 10. The figure shows that the data for both /i/ and /iː/ 
are fairly normally distributed around the mean duration. The average duration of 
/i/ is 109 ms with a standard deviation of 24.0, and the long /iː/ has a mean dura-
tion of 133 ms with a standard deviation of 22.7. The durational difference be-
tween the two means is about 24 ms, which is smaller than that of the /a/, /aː/ data 
above. This small durational distinction causes a greater degree of overlap be-
tween the /i/ and /iː/ data than is observed for /a/ and /aː/.  

 
Figure 10. Duration of /i/, /iː/ in SA 
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/u/, /uː/: Figure 11 shows the mean duration of the vowels /u/ and /uː/ in SA (u 
and U in the figure), 95 and 163 ms respectively. The standard deviation for the 
short vowel is 20.7 and 39.9 for the long vowel. The durational difference be-
tween the two means is about 68 ms, which is larger than that of /i/, /iː/ vowels 
but similar to the difference between /a/ and /aː/. There is a degree of overlap 
between the durations of the two data sets, which can be attributed to different 
generic factors affecting duration. For example, some of the tokens of long /uː/ 
with less than 100 ms duration come from different syllable structures, e.g. 
daːnkuːg bgir instead of daːnkuː bgir ‘buy wheat’.  

 
Figure 11. Duration of /u/, /uː/ in SA 
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/eː/: The distribution of durations for the vowel /eː/ in SA is shown in Figure 12. 
The Figure shows that the data are normally distributed around the mean dura-
tion, which is approximately 169 ms with a standard deviation of 35.3. The repe-
tition effect may act to increase the durational spread in the data for /eː/, since 
many tokens were elicited through repetitions. The first repetition in a repetition 
sequence tends to have a slow rate of speech and thus longer segmental durations 
while the final repetitions tend to have a much faster rate of speech and thus 
shorter segmental durations.     

 
Figure 12. Duration of /eː/ in SA 
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/oː/: Figure 13 shows the distribution of durations for /oː/ in the SA. As seen in 
the figure, the data are normally distributed around the mean duration, which is 
167 ms with a standard deviation of 40.2. Just as with the vowel /eː/, there is a 
greater durational spread for /oː/ than for other vowels. As for /eː/ above, the rep-
etition effect may act to increase the durational spread of /oː/, because many /oː/ 
tokens were elicited through repetitions.    

 
Figure 13. Duration of /oː/ in SA 
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Discussion: The analysis of the vowels in SA shows a variation across the speak-
ers in duration. Figures 9–11 above show the mean durations for the short vowels 
/a, i, u/ as 90, 109, and 95 ms respectively, and for the long vowels /aː, iː, uː/ as 
143, 141, and 163 ms, respectively, in the SA data. As seen, the duration of short 
vowels is similar for all three vowels. The overall mean duration of the short SA 
vowels is 98 ms, which is less than that in the comparable SI vowel data, which is 
114 ms. The mean durations for the long /aː/, /iː/, and /uː/ are also similar, and 
taken together the mean duration of these long vowels in SA is 149 ms, which is 
about 14 ms less than in the comparable SI data. The durational spread for the 
short vowels is nearly 40 ms above and below the mean, and slightly greater for 
the long vowels, ranging from approximately 40 to 60 ms above and below the 
mean duration.  

The difference between the mean durations of short and long vowels in SA indi-
cates that length is phonologically distinctive in this dialect. The durational dis-
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tinction between the mean durations of /a/ vs. /aː/ and /u/ vs. /uː/ are similar, 53 
and 68 ms respectively. For /i/ vs. /iː/ the distinction is smaller, 24 ms. The small-
er durational distinction between /i/ and /iː/ can be interpreted with reference to 
vowel quality. The formant measurement data, given in Section 3.2, show a con-
siderable difference in quality between the /i/ and /iː/ in SA. As in the SI data, the 
formant measurements show that there is also a distinction in quality for /u/ vs. 
/uː/, but less qualitative distinction between /a/ and /aː/. Therefore, it seems that 
the speakers of SA make use of both duration and vowel quality to uphold the 
distinction between /i/ and /iː/, but use primarily duration for the distinction be-
tween /a/ and /aː/. For /u/ vs. /uː/ in SA, it seems that both vowel quality and du-
ration play a role in distinguishing between the two vowels.   

Among the long vowels in the SA dialect, /eː/ has the longest mean duration. The 
mean durations of the long vowels /eː/ and /oː/ are 169 and 167 ms respectively. 
The mean duration of the vowel /eː/ is about 6 to 36 ms longer than the vowels 
/aː, iː, uː/, but the mean duration of the /oː/ is closer to the /uː/, which is 163 ms. 
The /eː/ and /oː/ vowels can be described as long vowels both phonetically and 
phonologically in this dialect, although they are not as long as the ones in SI. The 
following spectrograms (Figures 14–16) show examples of duration for the short 
and long vowels in SA dialect. The highlighted parts show the short or long target 
vowels with their durations below the marked vowel segment.  
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Figure 14. /ba'dal/ ‘change’ (SA- Male) 

 
                /a/ (101 ms) 
 

Figure 15. /ču'kkaːn/ ’children’ (SA- Female) 

 
         /aː/ (157 ms) 
  
Figure 16. /goːk/ ‘cow’ (SA- Female)  

 
              /oː/ (185 ms)  
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2.5. Duration of the vowels in Khash (KH) 
 

The mean durations of the eight vowels measured for each speaker in KH is given 
in Table 6. All speakers show a considerable difference in duration between /u/ 
and /uː/. For /a/ and /aː/, HS has a markedly smaller durational difference than do 
PS, MM and FS. The durational difference between /i/ and /iː/ is considerable for 
both MM and FS, although smaller than for their other vowel pairs. For PS and 
HS the difference between /i/ and /iː/ is smaller. Long /eː/ and /oː/ generally have 
the longest durations for all speakers.  

Table 6. The mean duration (in ms) of each vowel for the four KH speakers. HS and PS 
are male speakers and MM and FS are female speakers. 

KH Speakers HS PS MM FS 

Vowel Mean dur Mean dur Mean dur Mean dur 

/a/ 115 105 127 101 

/aː/ 152 191 240 197 

/i/ 125 143 173 140 

/iː/ 140 190 242 204 

/u/ 101 114 127 93 

/uː/ 146 173 240 181 

/eː/ 169 201 234 191 

/oː/ 169 206 288 192 

  

Additional analysis is done by pooling all the tokens measured for each vowel 
and showing the distributional qualities of their durations in histograms. In the 
following, histograms are used to make a durational comparison between the 
vowel pairs /a/~/aː/, between /i/~/iː/, and between /u/~/uː/. Histograms for /eː/ and 
/oː/ are given separately.  
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/a/, /aː/: Figure 17 shows the distribution of the durations for /a/ and /aː/ (shown 
as a and A respectively in the figure) in KH. As seen in the histogram, the data 
are fairly normally distributed around the mean durations of these vowels. The 
short /a/ has a mean duration of 112 ms with a standard deviation of 18.2 and the 
long /aː/ shows a mean duration of 194 ms with a standard deviation of 45.5. The 
relatively large difference (approximately 82 ms) between the means indicates a 
categorical difference between the short and long forms and that duration is a 
major correlate in upholding the distinction. Some degree of overlap is seen be-
tween the two data sets, which can be ascribed to generic factors that contribute 
to durational variation.  

  
Figure 17. Duration of /a/, /aː/ in KH 
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/i/, /iː/: The distribution of durations for the vowels /i/ and /iː/ (i and I in the fig-
ure) in KH are presented in Figure 18. As shown in the figure, the data are fairly 
normally distributed around the mean duration for /i/, but less so for /iː/. The av-
erage duration for /i/ is 145 ms with a standard deviation of 22.1, and the long /iː/ 
has a mean duration of 194 ms with a standard deviation of 48.9. The durational 
difference between the two means in these vowels (49 ms) is slightly larger than 
those in SI and SA, but still much smaller than in the data for /a/ vs. /aː/ above. 
Given this relatively small durational difference, there is considerable degree of 
overlap between the durations of /i/ and /iː/. The spread of the durations can be 
attributed to general factors which affect duration.  

 
Figure 18. Duration of /i/, /iː/ in KH 
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/u/, /uː/: In Figure 19, the distribution of durations for the vowels /u/ and /uː/ (u 
and U in the figure) in KH are shown. The mean durations are 109 and 185 ms 
respectively for the short and the long form. The standard deviation for the short 
vowel is 28.0 and for the long vowel is 51.3. The durational difference between 
the two means, approximately 76 ms, is very similar to that in the /a/, /aː/ data, 
but much larger than in the data for the /i/, /iː/ vowels. There is a degree of over-
lap between the /u/ and /uː/ data sets which can be attributed to generic factors 
such as speech rate.  

 
Figure 19. Duration of /u/, /uː/ in KH 
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/eː/: The mean duration of the long vowel /eː/ in KH is shown in Figure 20. The 
mean duration for /eː/ is 197 ms, with a standard deviation of 48.9. The histogram 
shows that the data are normally distributed around the mean duration. The mean 
duration of /eː/ is greater in KH than in SI and SA. The spread of the data shows a 
greater range for /eː/ than the other long vowels. As in the previous data sets, one 
explanation for the larger durational spread for /eː/ may be the repetition effect, 
which results in increased speech rate variability and hence more variable dura-
tions.  

 
Figure 20. Duration of /eː/ in KH 
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/oː/: Figure 21 shows the distribution of durations for the long vowel /oː/ in KH. 
The observed mean duration is 215 ms with a standard deviation of 70.3. The 
data are fairly normally distributed around the mean duration. Like /eː/, the mean 
duration of the /oː/ vowel is longer in KH than in SI and SA. The large spread in 
the duration of /oː/ may be due to the repetition effect, as in several data sets dis-
cussed above. The durations above 300 ms is largely caused by the slow speech 
rate of one of the speakers.  

 
Figure 21. Duration of /oː/ in KH 
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Discussion: In the present KH data, as in the other dialects, variability in duration 
has been observed across speakers. The mean durations for the short vowels /a, i, 
u/ are 112, 145, and 109 ms respectively, and for the long vowels /aː, iː, uː/, are 
194, 194, and 185 ms respectively. Unlike in SI, the long vowel duration is very 
similar across vowels in the KH dialect. The mean duration for the /aː, iː, uː/ 
vowels combined is 191 ms. The short vowel duration, by contrast, is not similar 
among the three vowels, since the short /i/ is considerably longer than short /a/ 
and /u/, which have similar means. The durational spread for the short vowels is 
approximately 40 ms above and below the mean duration, but it is greater for the 
long vowels, ranging from about 60 to 90 ms above and below the mean. The 
spread in the duration of the vowels is affected by different generic factors such 
as idiolect, speech rate, and syntactic structures.   
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The difference between the mean durations of short and long vowels in KH is 
generally quite large, which indicates that length is phonologically distinctive in 
this dialect. The durational distinctions between the mean durations of /a/ vs. /aː/ 
and /u/ vs. /uː/ are 82 and 76 ms respectively, which are much larger than that of 
/i/ vs. /iː/. The durational difference between the mean durations of /i/ and /iː/ is 
49 ms, somewhat larger than in SI and SA. The formant measurement data, pre-
sented in Section 3.3, indicate that for the vowels /a/ vs. /aː/ and /u/ vs. /uː/ there 
is almost little qualitative distinction between the long and short forms. This indi-
cates that the speakers primarily make use of duration for the distinction between 
the short and long forms of these vowels. By contrast, the formant data show that 
in KH there is a difference in quality between the vowels /i/ and /iː/ similar to that 
found in SI and SA. So, to maintain the distinction between the short and long 
forms of /i/, KH speakers seem to make use of both vowel quantity (duration) and 
vowel quality. The mean duration of the short /i/ is considerably longer than the 
means of the other short vowels in KH. Thus, the short /i/, which is qualitatively 
similar to [e] (see Section 3.3), is also less distinct durationally from the long 
vowels. However, the fact that since /eː/ is so diphthongal in nature in KH (> ie), 
means that there is less danger of confusion with /e/ (< /i/) and therefore a large 
durational distinction is not required.   

The long vowel /eː/ has a mean duration of 197 ms, which is fairly similar to the 
mean durations of /aː, iː, uː/, and the long /oː/ shows the longest mean duration, 
215 ms, among the long vowels in the KH dialect. The following spectrograms 
(Figures 22–24) show examples of duration for the short and long vowels in KH. 
The highlighted parts show the short or long intended vowels with their durations 
written below the marked vowel segment. 
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Figure 22. /ba'čakaːn/ ‘children’ (KH- Female)             

 
      /a/ (101 ms) 

 
Figure 23. /kaː'ra/ ‘the work’ (KH- Female)             

 
                /aː/ (270 ms) 
 
Figure 24. /goːš/ ‘ear’ (KH- Male) 

 
                /oː/ (260 ms) 
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2.6. Duration of the vowels in Iranshahr (IR) 

Table 7 gives the mean durations of the eight vowels measured for each speaker 
in IR. All speakers show a durational difference between /a/ and /aː/, although 
this difference is not particularly large, especially for NB. The durational differ-
ence between /i/ and /iː/ is generally small, with AV showing the largest differ-
ence. For /u/ and /uː/, IB and ZB have a considerable durational difference, while 
the difference is much smaller for NB and quite negligible for AV. The longest 
vowel durations are observed for /oː/ for all speakers except AV. One should note 
that due to AV’s unusually fast speech rate, his absolute vowel durations are con-
siderably shorter than for the other IR speakers, but this does not entail that AV 
has less salient durational contrasts than the other speakers. In fact, if a long/short 
ratio is computed for the durations of /aː/ vs. /a/, /iː/ vs. /i/ and /uː/ vs. /u/, AV has 
the largest ratio of all speakers for both /aː/ vs. /a/ and /iː/ vs. /i/.    

Table 7. The mean duration (in ms) of each vowel for the four IR speakers. AV and IB 
are male speakers and NB and ZB are female speakers. 

IR speakers AV IB NB ZB 

Vowel Mean dur Mean dur Mean dur Mean dur 

/a/ 89 118 113 110 

/aː/ 130 168 151 156 

/i/ 94 129 133 129 

/iː/ 132 145 155 169 

/u/ 99 101 120 107 

/uː/ 106 149 151 153 

/eː/ 139 166 149 160 

/oː/ 115 179 181 201 

 

A further analysis is done by joining all the tokens measured for each vowel and 
showing the distributional characteristics of their durations in histograms. The 
following histograms are used to make a durational comparison between the 
vowels /a/ and /aː/, between /i/ and /iː/, and between /u/ and /uː/. The durations of 
the vowels /eː/ and /oː/ are given in separate histograms.  
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/a/, /aː/: The distribution of durations for /a/ and /aː/ (shown as a and A in the 
figure) in IR are shown in Figure 25. The short /a/ has a mean duration of 107 ms 
with a standard deviation of 27.3 and the long /aː/ has a mean duration of 154 ms 
with a standard deviation of 36.2. While this durational difference of 47 ms indi-
cates a quantity distinction, the difference is not as large as is seen in the SI and 
KH dialects. The smaller durational distinction between the short and long forms 
led to a greater degree of overlap between the long and short data sets. The dura-
tional spread can be ascribed to those generic factors which contribute to duration 
variation. For example, the durations around 100 to 110 ms in the long /aː/ plot 
can be attributed to one speaker who had a faster rate of speech. Also, the longish 
durations around 180 ms for the short /a/ can be traced to one speaker who uttered 
clear repetitions.  
 
Figure 25. Duration of /a/, /aː/ in IR 
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/i/, /iː/: The distribution of durations for the vowels /i/ and /iː/ (i and I in the fig-
ure) in IR are presented in Figure 26. As shown in the Figure, the data are fairly 
normally distributed around the mean durations, although a slight skewness to-
ward shorter durations in the graphs is caused by the faster speech rate of one 
speaker. The average duration for /i/ is 115 ms, with a standard deviation of 26.3, 
and the long /iː/ has a mean duration of 154 ms, with a standard deviation of 36.2. 
The durational difference, 39 ms, between the mean durations of /i/ and /iː/ is 
similar to the difference observed between /a/ and /aː/ (above) as well as /u/ and 
/uː/ (below). There is a degree of overlap between the data sets for /i/ and /iː/, 
which can be attributed to different generic factors such as idiolect or speech rate.  

 
Figure 26. Duration of /i/, /iː/ in IR 
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/u/, /uː/: In Figure 27, the mean durations of the vowels /u/ and /uː/ (u and U in 
the figure) in the IR dialect are shown. The mean durations for the short and long 
forms are 105 and 142 ms respectively. The standard deviation for the short vow-
el is 23.4 and for the long vowel 39.6. The durational difference between the two 
means is 37 ms, which is similar to that for /a/, /aː/ (47 ms) and /i/, /iː/ (39 ms). 
Again, there is a degree of overlap between the data for the short and long vow-
els, which, as before, can be traced to different factors that affect durations. For 
example, the faster rate of speech of one speaker has caused a negative skew in 
the data in both plots.  

 
Figure 27. Duration of /u/, /uː/ in IR 

2402101801501209060

18

16

14

12

10

8

6

4

2

0

2402101801501209060

u

Duration (ms)

Fr
eq

ue
nc

y

U
Mean 105.0
StDev 23.47
N 99

u

Mean 141.6
StDev 39.67
N 76

U

Duration of /u/ and /u:/ in IR

 

 

 

 

 

 

 



 77

/eː/: The mean duration of the long vowel /eː/ in IR is shown in Figure 28. A con-
siderable bimodality can be observed in both plots. This bimodality can be traced 
to the faster speech rate of one speaker. The mean duration for /eː/ in IR is ap-
proximately 151 ms with a standard deviation of 44.1. This is lower than the 
mean for /eː/ in the SI, SA, and KH dialects, but very similar to the means of the 
other long vowels in KH. As before, the observed variability in duration is caused 
by general factors that affect duration. In particular, as observed with the other 
vowels in IR, the faster speech rate of one speaker increases the spread towards 
lower durations.  

 
Figure 28. Duration of /eː/ in IR 
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/oː/: Figure 29 shows the mean duration of the long vowel /oː/ in IR, which is 170 
ms with a standard deviation of 55.6 ms. The durational spread for /oː/ is greater 
than that for other long vowels in IR, which have almost a similar mean duration. 
As seen in the figure, there is bimodality in the distributions of the data, which is 
caused by the faster speech rate of one of the speakers.  
  
Figure 29. Duration of /oː/ in IR 
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Discussion: The analysis of the present IR data indicates variability in duration 
across speakers. One of the four speakers had a considerably higher rate of 
speech and this has the effect of shortening all durations for this speaker. As for 
the other dialects discussed so far, the spread of durations in both the short and 
long forms of vowels can be attributed to the different generic factors that affect 
duration, such as idiolect, speech rate, and syntactic constructions, etc. The mean 
durations for the short vowels /a, i, u/ are 107, 115, and 105 ms, respectively, and 
for the long vowels /aː, iː, uː/, 154, 154, and 142 ms respectively. As seen, both 
the short vowel durations and the long vowel durations are fairly similar across 
vowels. The durational spread for the short vowels is about 40 ms above and be-
low the mean, but it is greater for the long ones ranging from approximately 50 to 
70 ms above and below the mean duration. The durational difference between the 
mean durations of short and long forms is more constant in the IR dialect than in 
SI, SA, and KH (as well as CH, see below).       
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The durational difference between the mean durations of short and long vowels in 
IR shows that length is phonologically contrastive in this dialect. Unlike in the 
three dialects studied above, the durational distinction for /i/ vs. /iː/, which is 39 
ms, is more similar to those for /a/ vs. /aː/ and /u/ vs. /uː/ which are 47 and 37 ms 
respectively. According to the formant measurement data, presented in Section 
3.4, the short and long forms in /a/, /aː/ and /u/, /uː/ are similar in quality, while a 
larger qualitative distinction observed between /i/ and /iː/, with /i/ generally being 
produced lower, closer to [e] in quality. This means that speakers of IR can make 
use of both duration (quantity) and vowel quality to maintain the distinction be-
tween /i/ and /iː/, but that vowel quality is less useful for maintaining the distinc-
tion between the other two pairs.       

The long vowel /eː/ has a mean duration of 151 ms which is similar to the mean 
durations of /aː/, /iː/, and /uː/. The long vowel /oː/ shows a slightly longer mean 
duration, approximately 170 ms. In IR, the on-glide diphthongs ie and ue also 
appear as phonetic variants of the vowels /eː/ and /oː/. This is discussed further in 
Section 4.2.  

The following spectrograms (Figures 30–32) show examples of duration for the 
short and long vowels in IR. The highlighted parts show the short or long intend-
ed vowels with their duration written below the marked vowel segment. 
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Figure 30. /ba'dal/ ‘change’ (IR- Male)  

 
/a/ (110 ms) 

 

Figure 31. /kaːr/ ‘work’ (IR- Male) 

 
 /aː/ (226 ms) 
 
Figure 32. /goːš/ ‘ear’ (IR- Female)   

 
               /oː/ (200 ms) 
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2.7. Duration of the vowels in Chabahar (CH) 
 

Table 8 presents the mean durations of the eight vowels measured for each speak-
er in CH. In general, the durational differences between /a/ and /aː/, /i/ and /iː/, 
and /u/ and /uː/ are much smaller than in the other dialects. For /a/ and /aː/, HA 
and MA have a larger durational difference than DB and TG, but the difference is 
still not very large. None of the CH speakers show any considerable durational 
difference for /i/ and /iː/, nor is there any notable durational difference between 
/u/ and /uː/, even though there is always some degree of durational separation 
present in these vowel pairs for all speakers. The long /eː/ and /oː/ generally have 
the longest durations for all speakers.   

Table 8. The mean duration (in ms) of each vowel for the four CH speakers. HA and MA 
are male speakers and DB and TG are female speakers. 

CH Speakers HA MA DB TG 

Vowel Mean dur Mean dur Mean dur Mean dur 

/a/ 96 84 96 89 

/aː/ 134 125 102 108 

/i/ 120 92 104 100 

/iː/ 137 104 113 120 

/u/ 105 102 107 102 

/uː/ 127 127 115 107 

/eː/ 189 171 158 150 

/oː/ 160 157 145 160 

 

Additional analysis is done by pooling all the tokens measured for each vowel 
and showing the distributional properties of their durations in histograms. A dura-
tional comparison between the vowels /a/ and /aː/, /i/ and /iː/, and /u/ and /uː/ is 
made in the following histograms. Histograms for /eː/ and /oː/ are presented sepa-
rately.  
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/a/, /aː/: Figure 33 shows the distribution of durations for /a/ and /aː/ (shown as a 
and A respectively in the figure) in CH. The data for both /a/ and /aː/ are normally 
distributed. The short /a/ has a mean duration of 91 ms with a standard deviation 
of 21.4 and the long /aː/ has a mean duration of 117 ms with a standard deviation 
of 25.0. The durational difference between the two mean durations is 26 ms, 
which is the smallest durational difference between /a/ and /aː/ observed among 
the five dialects investigated. This small durational difference causes a great deal 
of overlap between the data sets for /a/ and /aː/ in CH. The spread of the durations 
in each data set can be ascribed to the different factors which affect the duration.  

 
Figure 33. Duration of /a/, /aː/ in CH 
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/i/, /iː/: The distribution of durations for the vowels /i/ and /iː/ (i and I in the fig-
ure) in CH are presented in Figure 34. As shown in the figure, the data are fairly 
normally distributed around the mean durations. The average duration for /i/ is 
105 ms, with a standard deviation of 18.5, and the long /iː/ has a mean duration of 
119 ms, with a standard deviation of 25.0. The durational difference between the 
two means is very small, approximately 14 ms. This causes a great deal of over-
lap between the /i/ and /iː/ data sets. As before, the spread of the durations can be 
attributed to different generic factors that affect duration.  

 
Figure 34. Duration of /i/, /iː/ in CH 
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/u/, /uː/: In Figure 35, the distribution of durations for /u/ and /uː/ (u and U in the 
figure) in CH are shown. The mean durations for the short and long forms are 104 
and 119 ms respectively. The standard deviation for the short vowel is 25.1 and 
for the long vowel 21.6. The difference between the means for /u/ and /uː/ is 15 
ms, which is similar to /i/ vs. /iː/ (14 ms), and slightly smaller than for /a/ vs. /aː/ 
(26 ms). This very small durational separation between /u/ and /uː/ means that the 
durational overlap between the two is quite extensive. As before, different generic 
factors that affect length contribute to the spread of the durations.  

 
Figure 35. Duration of /u/, /uː/ in CH 
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/eː/: The mean duration of the long vowel /eː/ in CH is shown in Figure 36. The 
figure shows that the data are fairly normally distributed around the mean dura-
tion, which is approximately 166 ms, with a standard deviation of 38.8. Thus, /eː/ 
has the longest mean duration of the CH vowels. The durational spread in the /eː/ 
data is greater than for /aː/, /iː/, and /uː/, but smaller than for /oː/, and can, to a 
large extent, be attributed to the repetition effect. The tokens with shorter dura-
tions are caused by the repetition effect.  
 
Figure 36. Duration of /eː/ in CH 

24021018015012090

16

14

12

10

8

6

4

2

0

Duration (ms)

Fr
eq

ue
nc

y

Mean 165.9
StDev 38.87
N 139

Duration of /e:/ in CH

 
 

 

 

 

 

 

 

 



 86

/oː/: Figure 37 shows the distribution of durations for the long vowel /oː/ in CH. 
The mean duration is 156 ms, with a standard deviation of 45.5. The spread of the 
durations is greater for /oː/ than for the other long vowels, which is the result of 
the repetition effect as well as general factors that affect duration (see Section 
2.1).   
 
Figure 37. Duration of /oː/ in CH 
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Discussion: As in the other dialects, a variation in duration is observed in the CH 
data that can be traced to different generic factors that affect segmental duration, 
such as speech rate, idiolect, morphological and syntactic structure, as well as 
phonetic context. The mean durations for the short vowels /a, i, u/ are 91, 105, 
and 104 ms, and for the long ones /aː, iː, uː/, 117, 119, and 119 ms, respectively. 
As seen, both the short and long vowel mean durations are very similar across 
vowels. The durational spread for the short vowels is approximately 40 ms above 
and below the mean duration. The spread of duration for the long vowels is 
slightly greater, approximately 40 to 60 ms above and below the means.   

The difference between the average durations of short and long vowels in CH is 
generally small compared to the other dialects investigated. The durational dis-
tance between the mean durations of /u/~/uː/ and /i/~/iː/ are very small, approxi-
mately 15 ms and 14 ms, respectively, and it is doubtful that such a small distinc-
tion in duration contributes in any significant way to upholding the distinction 
between these vowels. Instead, the formant measurement data discussed in Sec-
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tion 3.5 indicate that there is a considerable difference in quality between /i/ and 
/iː/, and thus, the distinction seems to rely almost entirely on vowel quality. As 
for /u/ and /uː/, although the difference in quality between these two vowels is not 
very substantial, unlike the difference observed between /i/ and /iː/, it may still act 
as a cue for the distinction between /u/ and /uː/. The durational distance between 
/a/ and /aː/ is slightly larger, 26 ms, but this can still not be considered a large 
difference. Unlike with /i/ vs. /iː/, there is no observable qualitative difference 
between the short /a/ and the long /aː/ (see Section 3.5). Thus, the only apparent 
cue that appears to distinguish between /a/ and /aː/ is duration.   

Similar to other dialects, the long vowels /eː/ and /oː/, with mean durations of 166 
and 156 ms respectively, are durationally longer than the other long vowels in 
CH. These vowels are distinct enough in duration from the /a/, /i/ and /u/ vowels 
to be categorized as long vowels phonologically in this dialect. The /eː/ and /oː/ 
show sporadic signs of appearing as diphthong in CH, i.e. e to ie and o to ue, (see 
Section 4.2). The following spectrograms (Figures 38–40) show examples of 
duration for the short and long vowels in CH dialect. The highlighted parts show 
the short or long intended vowels with their duration written below the marked 
vowel segment.  
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Figure 38. /bad/ ‘bad’ (CH- Female) 

 
            /a/ (100 ms) 

 
Figure 39. /maːs/ ‘mother’ (CH- Female) 
 

 
      /aː/ (131 ms) 

 

Figure 40. /goːk/ ‘cow’ (CH- Male) 

 
                   /oː/ (140 ms) 
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2.8. Conclusions 
 
The duration of short and long vowels in the Balochi dialects spoken in Sistan 
(SI), Saravan (SA), Khash (KH), Iranshahr (IR), and Chabahar (CH) is studied in 
the above sections. The data discussed in the preceding sections demonstrate that 
all the dialects under consideration exhibit some sort of vowel quantity contrast. 
However, the degree, to which the contrast is expressed through duration, varies.  

The phonological length of vowels in word cognates is sometimes observed to 
differ between dialects; i.e. some words are mostly pronounced with a short vow-
el in one dialect and long vowel in another. For example, /u/ in guṭ ‘throat’ is 
pronounced short in SI and CH but, in many cases, long in the other three dia-
lects. Also, the words buz ‘goat’ and duz ‘thief’ are usually uttered with a long 
vowel in all dialects except for SA (which may have to do with syllable structure, 
see further in Section 4.1.2). Another example is the word dil ‘heart’ (modified to 
del in all dialects, see Section 3) which is short almost in all dialects but mostly 
long in KH. Note that despite the long pronunciation of del in KH, the vowel is 
never produced as a diphthong. Therefore, it is difficult to claim that the /e/ vowel 
in del in KH has changed to /eː/, because /eː/ is predominantly diphthongized in 
KH. The reason for these different lengths observed for the same word is uncer-
tain, but syllabic structure, i.e. open vs. closed syllables, may contribute to the 
different lengths. These could then be interpreted as “unstable” vowels which 
sometimes show tendencies towards having the duration of the long, “stable” 
ones (see more in Section 2.2). Furthermore, as mentioned below, the Persian 
language vowel system, with no contrastive length, can play a role in lessening 
the durational distinctions in these dialects. The weakened durational contrasts 
may in turn cause vowel length to be reinterpreted in individual words. 

It was observed that among the various factors which influence the length of the 
vowels, the speech rate of the speakers was more significant for durational varia-
bility than other factors, such as syntactic position, morphology and prominence. 
For example, ‘my throat’ was uttered in the two forms of mni guṭ and guṭon by 
two different speakers with a medium rate of speech, and yet the length of /u/ was 
the same in both constructions, but it was shorter in guṭon which was uttered by a 
speaker with a faster rate of speech. Furthermore, the method of elicitation, which 
was verbal and unscripted, may have played a role in the apparently short dura-
tions of the vowels observed in these data compared to typical read speech data. 
A read speech elicitation type, which normally causes a slower rate of speech, can 
increase the duration of the target vowels, while verbally elicited data, which let 
the speakers express themselves more freely and, perhaps, more naturally, may 
cause vowel durations to be shorter relative to read speech. 
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Table 9 gives the mean duration of each vowel in all dialects under investigation. 
The mean durations vary considerably across dialects. Also, for the three long vs. 
short vowel pairs (/aː/ vs. /a/, /iː/ vs. /i/, and /uː/ vs. /u/) there are differences in 
the degree of durational separation between the long vowels and their short coun-
terparts. The means in Table 9 are obtained by computing the mean duration for 
the four speakers for each dialect and then computing the average of the four 
mean durations. Thus they may differ slightly from the mean durations discussed 
above (and given in the histograms), which are obtained by pooling all tokens for 
each vowel.   

Table 9. The mean durations of short and long vowels 

        Dia-
lect 
Vowel 

SI  
 

SA  KH IR CH 

a  115  94  112  107  91 
aː  187  148  195  151  117 
i  120  110  145  121  104 
iː  149  133  194  150  119 
u  108  95  109  106  104 
uː  153  163  185  140  119 
eː  166  168  199  154  167 
oː  195  167  214  169  156 

Using averages across speakers (rather than tokens) one can obtain a measure of 
the durational separation between two vowels that is effectively normalized for 
speech rate. This durational separation can be expressed by calculating the ratio 
between long and short durations for a vowel pair, i.e., by dividing the mean du-
ration of the long vowel by the mean duration of its short counterpart. This yields 
a measure that indicates how many times longer, on average, the long vowel is 
than the short one. Table 10 gives this long/short ratio for the three long vs. short 
vowel pairs, also for eː/i and oː/u (as /i/ is modified to /e/ and /u/ to /o/, as ex-
plained in Section 3), in the present data. Each ratio in the table is the average of 
the four ratios obtained for the four individual speakers in each dialect. 

Table 10. The ratio of long to short mean durations (mean Vː duration / mean V duration) 
for long vs. short vowel pairs in the five dialects investigated.   

       Dia-
lect 
Vowel 

SI  
 

SA  KH IR CH 

aː/a 1,63 1,57 1,74 1,41 1,29 
iː/i 1,24 1,21 1,34 1,24 1,14 
eː/i 1,42 1,55 1,35 1,31 1,58 
uː/u 1,42 1,72 1,70 1,31 1,15 
oː/u 1,80 1,75 1,96 1,59 1,50 
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To put these ratios in context, consider long/short ratios in other languages. 
Across languages, research on the duration of long vs. short vowel contrasts has 
shown that the durational ratio between long and short vowels varies considera-
bly. Evidence from a wide range of typologically different languages is available. 
For /a/ vs. /aː/ in Arabic, Japanese, and Thai, Tsukada (2009) reports ratios of 
2.31, 2.57, and 2.20 respectively. For Greek, Johnson and Martin (2001) report an 
average ratio of 1.81 between long and short vowels. For Swiss French, Grosjean 
et al. (2007) report a ratio of 2.28. For Samoan, Hovdhaugen (1992) reports a 
ratio of 2.54. For Malayalam, Jensen and Menon (1972) report ratios ranging 
from 1.64 to 2.26 (depending on vowel quality), with a mean long/short ratio of 
1.92. For Khmer, Woźnica (2009) presents data showing that long/short vowel 
ratios vary greatly depending on vowel quality, ranging from 1.38 to 3.21. Lastly, 
for Vietnamese, Winn et al. (2008) report ratios ranging from 1.47 to 1.98, de-
pending on speaker and phonetic context. This list is by no means exhaustive, but 
it gives an indication as to the degree of variability in Vː/V ratios across and with-
in different languages. There are various sources that may contribute to the varia-
bility in the observed long/short ratios. The various studies may differ with re-
spect to elicitation method (e.g. read speech vs. spontaneous/unscripted speech), 
the structure of the target word (e.g. number of syllables and stress placement), 
and the phonological context of the target vowel (e.g. open vs. closed syllable and 
voicing in the following segment), all of which are factors that contribute to dura-
tional variability. 

The long/short ratios in the five Balochi dialects considered tend to be in the low-
er range of the ratios reported above. Only the KH data have long/short ratios that 
are almost in a similar range to those reported for other languages. In other cases, 
the long/short ratios are generally lower, around 1.6 or lower for any of the vowel 
pairs. In fact, it is sometimes doubtful that the length distinction in itself is per-
ceptually salient. Instead, other factors may function as phonetic correlates to 
uphold the length distinction. For example, the SI data show that on average, /iː/ 
is only 1.24 times longer than /i/, but this poor durational contrast may be com-
pensated for by the fact that /iː/ and /i/ differ considerably in quality (see Section 
3.1). 

With the exception of the IR data, there are considerable differences in long/short 
ratios between vowel pairs. For SI and SA, for example, it is the /iː/ vs. /i/ pair 
that has the lowest ratio. Similar differences in ratios between vowel pairs can be 
observed in other languages. In Khmer, the high, central vowel pair, /ɨː/ vs. /ɨ/, 
has the lowest ratio (1.38) of all vowel pairs (Woźnica, 2009). In Fering (a dialect 
of North Frisian), high vowel pairs have much lower long/short ratios than other 
vowel pairs (Bohn, 2004). However, there are also examples that show that high 
vowels can have higher ratios than other vowels. For example, in the data for 
Malayalam (Jensen and Menon, 1972), it is the vowel pair /oː/ vs. /o/ that has the 
lowest ratio (1.64), while /eː/ vs. /e/ has the second lowest (1.83). The high vowel 
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pairs have considerably higher ratios. Thus, it is not possible to attribute the lower 
long/short ratios for /iː/ vs. /i/ in the present Balochi data to a universal phonetic 
process. Instead, it seems that languages with a phonological quantity contrast 
tend to vary the precise nature of durational contrasts in their vowel quantity 
pairs, possibly for system-internal reasons rather than the influence of universal 
phonetic processes.     

No acoustic research on the duration of long vs. short vowel contrasts referring to 
the long-to-short ratio has been found for the Iranian language family, to which 
Balochi belongs. But, generally speaking in Persian, which belongs to the western 
group of this family, length has historically been distinctive (MacKenzie 1967, 
Jeremiás 2003, Skjærvø 2009: 200, Windfuhr and Perry 2009: 425). Middle Per-
sian is widely believed to possess the short vowels /a, i, u/ and the long series /iː, 
uː, oː, ɒː, eː/ in which /eː/ and /oː/ merged into /iː/ and /uː/ respectively at some 
point in the twelfth to sixteenth centuries in the area that is now modern Iran (Per-
ry 1996, Windfuhr 1987, 1989, Jeremiás 2003). Pisowicz (1985) points out that 
three changes occurred in the Modern Persian vowel system: first, the lowering of 
/i, u/ to /e, o/; second, the merging of /eː, oː/ with /iː, uː/; and third, the fronting of 
/a/ and backing of /ɒː/ (the short/long pair a/aː changed to a/â; see also Jeremiás 
2003: 435). Rohani Rahbar (2008a) remarks that the fronting and backing pro-
cesses of the low vowel can be taken as a starting point for the removal of quanti-
ty in Persian. Studies on Persian as spoken in Iran (Pisowicz 1985, Samareh 1977 
and Najafi 2001 cited in Rohani Rahbar 2008b) declare that at the present time, 
the so called long vowels /i, u, ɒ/ are distinguished from their short counterparts 
/e, o, a/ by quality and not by quantity (length); i.e. quantitative distinctions in the 
vowel system have been abandoned in favor of qualitative distinctions. Neverthe-
less, some studies, such as Toosarvandani (2004), conclude that the elimination 
of quantity in the Persian vowel system is not complete. The system is still in a 
state of transition from the quantitative to a qualitative system, and that quality 
will be retained as the only active feature in the future.  

Windfuhr (1979: 135) points out that the interpretation of short and long vowels 
of Persian was “partially based on the knowledge that e, a, o originated from the 
earlier short vowels *i, *a, *u”, while i, u, â originated in long vowels. He (ibid) 
continues that the vocalic system in classical Persian was undoubtedly marked by 
a length distinction, but that it changed in Iranian Persian “with the lowering of 
the short high vowels *i, *u > e, o”. Hayes (1979), cited in Rohani Rahbar 
2008a, 2008b) believes that the vowels [i, u, ɒ] are phonologically long in Per-
sian, but does not mention whether they have short counterparts or are just long in 
nature. On the duration of the short and long vowels in Modern Persian, Kord 
Zafaranlu, and Hadian (1389) hold that the long vowels are twice as long as short 
vowels, but they provide no acoustical analysis of length to show this durational 
differences. The question of short and long is however still important in Persian 
poetry. 
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The long â i u, and short a e o vowels are ordinarily distinguished for Persian, but 
“in common pronunciation the differences in length are generally not important 
enough for a distinction of quantity to be appreciable” (Lazard 1992: 17). Lazard 
(ibid) points out that, although this distinction is retained in poetry and verifies 
the base of the traditional system, the vowels in Persian are primarily differentiat-
ed by their quality. He (ibid) suggests that, in Persian system, it is better to speak 
of “stable” and “unstable” vowels rather than of “long” and “short” vowels, re-
spectively. The “stable” vowels, as he describes, have relatively constant duration 
and do not show important changes of quality, but the “unstable” ones have a 
variable duration and often loose quality.   

The Afghan variety of Persian, Dari, has preserved the Classical Persian long 
vowels in its system and the only changes it shows are the lowering of /i, u/ to /e, 
o/ (Rohani Rahbar 2008a). In the Tajik variety, there are no length distinctions, as 
/iː/ and /uː/ merged with the short /i/ and /u/ respectively (Perry 2005). This pro-
cess of lessening of duration, possibly resulting in the elimination of the quantity 
contrast, may be underway in the Balochi dialects under study, as the ratios be-
tween the long and the short forms of the vowels presented in Table 10 are gener-
ally relatively low. Urdu, which belongs to the Indo-Aryan languages family, also 
has a vowel length distinction. In a study which shows the duration of vowel rep-
resenting Kasre Izafat in Urdu compound words, Baig (2002) points out that 
“long vowels in the initial syllable are, on average, twice as long as short vowels 
in the initial syllable” (ibid: 120); i.e. his statements implies an average ratio of 
approximately 2.00 between the long and short forms of the vowels he studied. A 
vowel length distinction is also observed in the Sistani Persian Dialect (Okati, 
forthcoming) spoken in Sistan area, where the Balochi dialect of Sistan is also 
spoken. The Sistani Persian data indicate that the mean long-to-short ratio be-
tween the long and short forms of /i/, /e/, and /a/ is approximately 2.00. Examples 
of the contrast include piːr ‘old’ vs. kil ‘oblique’, beːl ‘spade’ vs. bel ‘put!’, taːr 
‘wet’ vs. tal ‘rip’. 

Considering the small durational separation between some of the vowel pairs, 
especially in the CH data, one can wonder whether the durational distinction is in 
a state of change and possibly on the verge of disappearing. In CH the durational 
separation between long and short forms is quite small and may at this point be 
more or less neutralized. If there is a neutralization taking place in these dialects, 
it may still be incomplete, and therefor reversible, and may only cause the vowels 
to have very small durational differences. This situation is essentially described 
by a phenomenon referred to as “near-mergers” by Labov et al. (1972). In a near 
merger situation, even though there is not much of a phonetic difference between 
the durations of two forms, the speakers may still be aware of the existence of 
short and long variants of a vowel under change. This awareness can, even after a 
fairly long period of time, cause them to re-introduce a larger durational distinc-
tion of the pair within the speech community. The phenomena of “merger” and 
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“near merger” (“complete and irreversible” vs. “incomplete and reversible” merg-
ing) (Labov 1994: 311) may be applicable to differing degrees to the vowel pairs 
in the different dialects. The influence of Persian vowel production, in which 
there is no length contrast between the vowels, can be a reason for the reduction 
of durational distinctions in some of the vowels in these dialects, given that these 
small durational distances between the short-long pairs did not originally exist in 
these dialects (so far there have not been any durational studies on Balochi vow-
els to provide the information on this). 

The KH dialect shows longer durations for /eː/ and /oː/ than the other dialects, 
which may be connected to the fact that these vowels are generally heavily diph-
thongized in this dialect (for diphthongization see also Section 4.2). Diphthongi-
zation is also, to a lesser degree, observed in the IR and CH dialects. However, 
despite the absence of diphthongization, the /eː/ and /oː/ in SI have the second 
longest durations among the dialects. Thus, a clear correlation between diph-
thongization and vowel duration cannot be established on the basis of the present 
data.   

Perhaps the following overall groupings can be made regarding the durations of 
the vowels /i/, /iː/, and /eː/ in these dialects. SI and SA behave similarly, in that 
they have three steps in the duration of these three vowels with /i/ the shortest, /iː/ 
intermediate, and /eː/ the longest. Thus the duration seems to contribute to the 
distinction between all three. There is also a qualitative distinction between /iː/ 
and /i, eː/ but not between /i/ and /eː/ (/i/ has been modified to /e/ in all dialects, 
see Section 3). In KH and IR, things are different, which may be because of diph-
thongization. In these dialects, /i/ is the shortest, as in SI and SA, but there is 
basically no large durational difference between /iː/ and /eː/. All three are qualita-
tively different from one another with /i/ lower than /iː/, and /eː/ diphthongal. CH 
is in its own category, it seems, or perhaps in between the other two groups. The 
durational contrast is weak (quite small for /i/ vs. /iː/) and diphthongization is not 
consistent. 

Similarly, SI, KH and IR show three durational steps for /u/, /uː/, and /oː/, with /u/ 
being the shortest, /uː/ intermediate and /oː/ being the longest. This durational 
difference likely provides an additional cue for upholding a perceptual distinction 
between these three vowels. 

Generally speaking, it should be said that in spite of having small durational dis-
tinctions between the short and long vowels, especially in some cases in CH, 
there is still a quantity contrast between the vowels /a/, /aː/; /i/, /iː/ (/i/ is modified 
to /e/, see Section 3); and /u/, /uː/ in the Balochi dialects under study. The dura-
tional analysis revealed that the mean duration for short and long counterparts in 
the dialects are 109 ms and 154 ms respectively, although much smaller and 
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much larger durations, mostly attributed to the faster and slower rates of speech, 
are observed among the speakers in some dialects.  

It is possible that some of these durational contrasts between the vowels will be 
neutralized in the future, because the durational distinctions between the short 
and long counterparts appear to be gradually decreasing. It is possible, of course, 
that the small durational distinctions might have originally existed in these dia-
lects, and that the durational differences observed for the vowels in this study 
may therefore not actually be decreasing, but this seems like a less likely scenar-
io. The hypothesis that the original durations of the vowel pairs are almost the 
same among the dialects which belong to a certain dialect group, and that the 
durational differences in, e.g. CH, a Southern Balochi dialect, should therefore be 
similar to the vowel durational distinctions in IR, which is also a Southern Balo-
chi dialect, is not supported. The CH and IR data are dissimilar, and the smaller 
durational differences between long-short pairs in CH may indicate a reduction of 
the quantity contrast in this dialect. However, there are no previous studies on this 
issue to provide information about the history of duration in Balochi language in 
general.   
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3. Vowel quality 

In this section, the findings about the qualities of the vowels in the Balochi dia-
lects under study are presented and discussed in the form of scatterplots, spectro-
grams, and tables. A spectrogram is a visual representation of the spectral density 
of a signal over time. A spectrogram can be a useful in the determination of for-
mants and acoustic characteristics of language sounds (Sepanta 1377, Stevens 
2000). As resonators of the human articulatory system, the oral and nasal cavities 
produce resonance frequencies that are referred to as formant frequencies which 
give the vowels of a language their distinctive perceptual qualities (Sepanta ibid). 
Ladefoged (2005: 34, 1975: 169) defines formants as the “resonances of the vocal 
tract”, and states that formants are the “characteristic overtones” (pitches) two of 
which, the first and the second formants, serve to distinguish the vowels. He 
(ibid) explains that the higher characteristic pitch, the second formant, “goes 
downwards throughout the series [i, ɪ, e, ɛ, æ, ɑ, ɔ, o, u]” and the lower character-
istic pitch, the first formant, “goes up for the first four vowels, and then down for 
the next four”. Helgason (2007: 3) points out that “the sound shape or color of a 
vowel is determined by the placement of vowel formants which, in turn, are de-
termined by the shape of the vocal tract”. Figure 41 show spectrograms of the 
eight  primary  cardinal  vowels [i, e, ɛ, a, ɑ, ɔ, o, u]  (produced by Pétur Helgason 
2007, recorded in laboratory condition) as samples to show the formants and their 
qualities in the speech of a male speaker. The values of the formants, which are 
the darker bands in the columns in Figure 41 (the first dark band from the bottom 
is F1 and the second is F2), are as follows:   

* The first formant, F1, can vary between approximately 150 Hz to 1000 Hz.  
 

* The lowest possible F1 is about 150–200 Hz and the highest possible F1 is ap-
proximately 900–1000 Hz. 
 
* The lowest possible F2 is about 550–600 Hz and the highest possible F2 is ap-
proximately 2300–2500 Hz.  
 
* In front high vowels, e.g. [i], F1 is low and F2 is high. 
 
* In front low vowels, e.g. [a], F1 is high and F2 is below its mid-range. 
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* In back low vowels, e.g. [ɑ], F1 is fairly high and F2 is fairly low (in a spectro-
gram, F1and F2 often merge into one “fat” formant in these cases). 
 
* In back high vowel, e.g. /u/, F1 is low and F2 is low causing F1 and F2 to tend 
to merge together into one “fat” formant in a spectrogram. In back rounded vow-
els, any formants above 1000 Hz tend to be very weak.  
 
* On average, women have a vocal tract that is approximately 15–20 % shorter 
than that of men. Therefore any vowel formant for a female speaker is on aver-
age, about 15–20% higher than the corresponding value for a male speaker (Hel-
gason, 2007).   
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Figure 41. Spectrograms of the cardinal vowels  
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According to the cardinal vowels spectrograms in Figure 41 (produced by a male 
speaker in laboratory condition), the placement of the formants (F) varies with the 
different vowels. For example, in [i], F1 is low, approximately 200 Hz, and F2 is 
high, approximately 2500 Hz (generally, the range of F1 for a male speaker is 
typically between 200–1000 Hz and F2 is 600–2500). For front [a], F1 is around 
850 Hz and F2 about 1600 Hz. (A central [ɐ̞], which is not represented in Figure 
41, has lower F values than the front [a], around 700 Hz for F1 and 1400 Hz for 
F2.) For the back [ɑ], F1 is fairly high, around 650, and F2 is fairly low, around 
950 Hz; consequently, in a spectrogram, F1 and F2 may seem to merge into one 
“fat” formant just below 1000 Hz. As for [u], both F1 and F2 are low, approxi-
mately 250 and 600 Hz respectively, so they, too, tend to merge into one “fat” 
formant at the bottom of the spectrogram. 

With front vowels, the amount of energy (in the form of dark bands which are 
formants) above 1000 Hz is greater than in back ones, so moving from back to 
front leads to an increase of energy above 1000 Hz, such as in the case of central 
vowels. In the vowel [e], the positions of F1 and F2 are similar to those in [i], but 
slightly closer to each other; i.e. F1 is somewhat higher and F2 lower than in [i]. 
Finally, F1 and F2 in [o] are both slightly higher than those in [u]; thus, in a spec-
trogram, F1 and F2 may seem to merge into one “fat” formant just like in [u]. For 
long vowels, everything is the same except for the duration which is longer than 
in short vowels.    

The scatterplot figures in the following sections, presented for each dialect, plot 
the measured F1 vs. F2 values (in Hz) of the vowels for female and male speakers 
separately. Similar to the durational analysis, the notation used for the vowel 
analysis is based on the traditional representation of the Balochi vowel system, 
i.e. /a/, /aː/, /i/, /iː/, /u/, /uː/, /eː/, /oː/. In the scatterplots, the y-axis (vertical) 
shows the frequencies of the first formant (F1), and the x-axis (horizontal) shows 
the frequencies of the second formant (F2) of the target vowel. Also, the mean 
values and standard deviations for each vowel are given in a table below each 
scatterplot, averaged separately for female and male speakers. The short and long 
forms of each vowel are represented on one panel related to each gender. Due to 
limitations in the data analysis software, the short and long forms of vowels are 
shown by lowercase and uppercase, respectively, in the legends of the figures 
(e.g. a, A) and by IPA symbols (e.g. a, aː) elsewhere.  

The number of tokens representing short and long forms for each vowel may not 
be the same in all dialects. The reasons are that not all the target vowels are pro-
duced with the same length across the dialects, e.g. bad ‘bad’ in CH but baːd in 
SI and KH (see further in Section 2.2). Also, not all the tokens are included in the 
analysis for technical reasons such as recording problems as well as unwanted 
words or syntactic structures. In addition, in some words, vowels appear to have 
been subject to sound change, and they have accordingly been analyzed under 
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their new modified vowels rather than the expected ones; e.g. ǰist is produced as 
ǰeːst ‘he/she fled’ in all the dialects studied, and is grouped with the words con-
taining a target vowel /eː/ rather than an /i/.  

3.1. The vowels in the Balochi dialect of Sistan (SI) 
 
The results for the vowels in SI are as follows:    

/a/, /aː/: As seen in Figure 42, the short and long forms of vowel /a/ show almost 
the same range of F1 and F2 values, taking into account that females have a for-
mant value about 15–20% higher than males. The few outlier tokens (the tokens 
deviating markedly from other members of the sample) of the short /a/, showing 
slightly lower F1 and higher F2 values (especially for the male speakers) are re-
lated to the word baːnda ‘tomorrow’ in the phrase baːnda beːgaː ‘tomorrow af-
ternoon’. The final vowel in this word has apparently been strongly influenced by 
the vowel [eː] as it is followed by the word beːgaː ‘afternoon’ and so its final /a/ 
tends to be produced close to [ɛ], approximately as [baːndɛ beːgaː] (see Öhman 
1966, for an account of coarticulation effects between vowels across consonants). 
The long /aː/s with higher F2 frequencies are the result of context effects and a 
tendency towards fronting. For example, a higher F2 is found for [aː] in [beː.gaː.i] 
‘afternoon’ than in [beː.gaː] ‘afternoon’, which is likely caused by the final [i]. 
Consonantal contexts also influence tongue position and can be a reason for the 
observed tendencies for more front or back articulations. For example, the long 
/aː/ tokens with a higher F1 are uttered more towards a front [a], e.g. in abdullaː 
‘Abdula’. The opposite tendency, towards backing, closer to [ɑ], is also found in 
the data, e.g. in kaːr ‘work’.   

Table 11 gives the mean F1 and F2 frequencies of /a/ and /aː/ for male and female 
speakers of SI. On the whole, these mean formant values indicate that both /a/ 
and /aː/ are pronounced as a central low or mid-low vowel. For both the male and 
the female speakers, mean F1 for /aː/ is higher than for /a/, indicating that /aː/ 
tends to be lower than /a/. However, mean F2 for /a/ and /aː/ are very similar, 
indicating that both are central. The main distinction between these two vowels is 
their durational difference (see Section 2.3). Because of differences in vocal tract 
size (which is longer in the case of males), one can expect an average difference 
of 15–20% in mean formant values between males and females. Comparing the 
male and female values for F1 and F2 in SI, the mean F1 values for female /a/ 
and /aː/ are 594 and 692 Hz respectively, while the corresponding values for 
males are 561 and 635 Hz respectively. Thus the female values are approximately 
5–8% higher than the male values, which is considerably smaller than expected. 
However, the opposite pattern is observed in F2. Mean F2 for female /a/ and /aː/ 
are 1841 and 1819 Hz respectively, while for males the corresponding values are 
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1471 and 1452 Hz. Here the female values are about 25% higher than male val-
ues, which is a larger difference than one would expect. Combined, this differ-
ence in F1 and F2 values between male vs. female indicates that /a/ and /aː/ in the 
females show a tendency towards being more front and higher than in the males. 
 
Figure 42. F1 and F2 for /a/, /aː/ in SI (/aː/ is indicated as A in the legend)   
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Table 11. Mean formant frequencies and standard deviations (Hz) of /a/, /aː/ in SI 

SI Female Male 

Variable Target N Mean StDev N Mean StDev 

F1 a 24 594 61.1 28 561 65.9 

aː 40 692 55.7 40 635 67.4 

F2 a 24 1841 222.2 28 1471 222.6 

aː 40 1819 112.3 40 1452 110.0 
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/i/, /iː/: Figure 43 presents the formant values of the vowels /i/ and /iː/ in the SI 
dialect. The figure clearly shows that most of the long /iː/ tokens, both for male 
and female speakers, have lower F1 and higher F2 values than those of the short 
/i/. This means that the long /iː/ is closer to the value of [i] or [ɪ] than the short /i/, 
e.g. in the word diːwaːl ‘wall’, although there are some tokens that approach an 
[e] value. The short form of /i/, both for the female and male speakers, shows 
tendencies towards having higher F1 and lower F2, which indicates a lower posi-
tion approximating [ɪ] or [e] vowel. For example, the words dil ‘heart’ and bil 
‘put!’ are articulated as d[e]l and b[e]l respectively. There are examples of the 
same words being produced with these two vowel qualities in different repeti-
tions, e.g. gipt as g[ɪ]pt and g[e]pt ‘he/she got’. The word ǰist ‘he/she fled’ is also 
mostly uttered as ǰ[eː]st and in few repetitions as ǰ[ɪː]st, and therefore has been 
categorized under the target vowel /eː/. The mean formant values for /i/ and /iː/ 
are given in Table 12. They indicate a pronunciation approximating [ɪ] or [e] for 
the short /i/, but for the long /iː/ the formant values are closer to a cardinal [i] 
vowel, specifically for the female speakers. Although it is difficult to generalize 
about differences between the male and female speakers with a sample only two 
speakers for each sex, these values still indicate that the lowering of /i/ towards [ɪ] 
or [e] occurs more markedly in the speech of the female speakers, but the males 
have also lower /iː/s than female, which reduces the distinction between /i/ and 
/iː/ in the speech of the males.  

 
Figure 43. F1 and F2 for /i/, /iː/ in SI (/iː/ is indicated as I in the legend) 
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Table 12.Mean formant frequencies and standard deviations (Hz) of /i/, /iː/ in SI 

SI Female Male 

Variable Target N Mean StDev N Mean StDev 

F1 i 22 474 30.0 24 440 28.7 

iː 20 309 27.7 16 330 39.8 

F2 i 22 2181 156.5 24 1730 124.2 

iː 20 2487 133.9 16 2096 165.0 

/u/, /uː/: The formant frequencies of the vowels /u/ and /uː/ in the SI dialect are 
presented in Figure 44. For the male speaker, the range of the formant values for 
/u/ and /uː/ overlap partly, while the female /uː/ tends to have slightly lower fre-
quencies for both F1 and F2 than does /u/, indicating that it is produced higher 
and further back. The mean frequencies of /u/ and /uː/, given in Table 13 are con-
sistent with these observations. In particular, the differences between the mean F1 
frequencies for /u/ and /uː/ among males are fairly small, 426 and 364 Hz respec-
tively, while the females show a greater difference, 463 and 327 Hz respectively. 

As indicated by Figure 44, the long /uː/ tokens that have the lowest F1 and F2 
values approximate the percept of a cardinal [u], e.g. daːnkuː ‘wheat’, kabuːl ‘ac-
cepted’, and zuːt ‘soon’. The figure also shows that, for all speakers, the F2 fre-
quencies for the short /u/ are generally higher than one would expect for a cardi-
nal [u]. This means that the short /u/ is articulated more as an [ʊ] or [o] sound 
than a cardinal [u]. Furthermore, in most of the data the higher F1, specifically 
with the female speakers, indicates a greater lowering of the /u/ towards an [o] 
sound, e.g. buz ‘goat’ as b[o]z (or b[oː]z) (see further in Section 4.1.2). The to-
kens with higher F2 values (appearing on the rightmost side of the plots) indicate 
a process of fronting which occurs mostly in coronal contexts, e.g. abdul ‘Abdul’, 
ǰaːduː ‘sorcery’, and zuːt ‘soon’. This fronting does not have the same frequency 
of occurrence across speakers and does not yet seem to be normative in this dia-
lect, as it is seen, for example, in the word zuːt, which is fronted in some tokens 
by one speaker, but also uttered more towards a back [u] in other tokens by the 
same speaker.   
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Figure 44. F1 and F2 for /u/, /uː/ in SI (/uː/ is indicated as U in the legend) 
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Table 13. Mean formant frequencies and standard deviations (Hz) of /u/, /uː/ in SI 

SI Female Male 

Variable Target N Mean StDev N Mean StDev 

F1 u 33 463 43.3 36 426 37.6 

uː 40 327 32.1 40 364 30.2 

F2 u 33 1444 155.3 36 1075 115.6 

uː 40 1365 244.8 40 1034 183.2 

/eː/: The formant values of /eː/ in SI are presented in Figure 45. The frequencies 
for both F1 and F2 are more spread for the females than for the male speakers. 
Still, the mean formant frequencies given in Table 14 show values consistent with 
an [e]-like sound. It should be noted that the word seː ‘three’ is articulated in 
some repetitions by some speakers as sey [sɛj], in which /eː/ is followed by a 
glide [j] and is lowered to an [ɛ] vowel (say is the recognized form in Common 
Balochi, but is predominantly articulated as seː in the Iranian Balochi dialects, 
apparently under the influence of Persian word se ‘three’). Apart from the possi-
bility for showing tendencies toward the common form say ‘three’, a dissimila-
tion process, which “enhances the differences between segments” (Burquest 
2006: 129) might have caused the lowering of [e] to [ɛ] in [sɛj], thus increasing 
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the perceptual distance between the initial and the final vocalic elements, bring-
ing about a greater distinction between the vowel [ɛ] and the semi-vowel (glide) 
[j]. There are some examples in which /eː/ shows a spontaneous tendency to 
move towards the vowels [ɪ] or [ɛ], which cannot be attributed to context and can 
best be seen as free variation, e.g. buz[eː], buz[iː], and buz[ɛː] ‘it is a goat’.   

 
 

Figure 45. F1 and F2 for /eː/ in SI (/eː/ is indicated as E in the legend) 
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Table 14. Mean formant frequencies and standard deviations (Hz) of /eː/ in SI 

SI Female Male 

Variable Target N Mean StDev N Mean StDev 

F1 eː 76 431 71.2 79 381 42.6 

F2 eː 76 2203 168.7 79 1993 186.1 

/oː/: Figure 46 displays the first and second formant values of /oː/ in the SI data, 
and Table 15 gives the mean formant frequencies, standard deviations, and num-
ber of tokens. On the whole, the figure shows a range of frequencies for /oː/ for 
both male and female speakers that one would expect for [o], although a coarticu-
latory fronting effect increases the F2 values in coronal contexts, which tend to 
increase the frontness of an adjacent vowel (see Section 4.1).  
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Figure 46. F1 and F2 for /oː/ in SI (/oː/ is indicated as O in the legend) 
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Table 15. Mean formant frequencies and standard deviations (Hz) of /oː/ in SI 

SI Female Male 

Variable Target N Mean StDev N Mean StDev 

F1 oː 96 446 53.1 96 403 26.9 

F2 oː 96 1077 171.4 96 863 106.4 

Conclusion: The F1 and F2 data for all vowel tokens measured for the SI dialect 
are presented in Figure 47. The analysis shows that the mean formant frequencies 
of /a/ and /aː/ (in Table 11) indicate central values for both short and long forms 
of these vowels in SI dialect, although some factors such as vowel assimilation or 
different contexts brought about a slight variation in the frequencies. Figure 47 
(and 42 above) shows a high degree of overlap between /a/ and /aː/, indicating 
that they have approximately the same vowel quality. Thus, the distinction be-
tween these two vowels is upheld primarily by duration (see Section 2.3), and it 
can be seen as a quantity contrast. There are some tokens which show a tendency 
towards the front, as well as a few cases towards the back. However, the vowels 
/a/ and /aː/ are central in SI, and certain environments can be a reason for these 
adjustments towards the front and back of the oral cavity. The contextual effects, 
such as vowel assimilation, are not observed in the speech of all speakers, which 
also shows that tendencies to have more front or back positions for /a/ seem to be 
in free variation among the speakers.  
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The vowels /i/ and /iː/ have slightly different formant values. Looking at Figure 
47, we can clearly see that although females generally produce more peripheral 
vowel qualities than males, i.e. utilize more of the vowel space (Simpson 2001, 
2002), the long /iː/ tokens show more of the characteristics of a cardinal [i], both 
with the male and the female speakers. The short /i/ values are lower, closer to the 
vowels [ɪ] or [e] (there are, in fact, examples of the same word being produced 
with these two vowel qualities in different repetitions by the same speaker). Judg-
ing by the position and spread of the measurements in the figure, as well as by 
impressionistic analysis, the short /i/ approximates the quality of an [e] vowel. As 
the durational distinction between the long /iː/ and the short /i/ is fairly small in SI 
(see Section 2.3), it seems that the speakers uphold the distinction between these 
two vowels partly through quality rather than just by quantity. By contrast, it 
seems that the distinction between the long /iː/ and /eː/ vowels, to a large extent, 
is made quantitatively (i.e. through duration) at least for the male speakers. The 
male speakers show a large overlap in quality while the mean durations for these 
vowels (see Section 2.3) show that /eː/ is generally longer than /iː/.  

In the word ǰist ‘he/she fled’ and in few cases of dil ‘heart’, the /i/ vowel seems to 
be changing into a vowel with a lower quality and a longer duration. For exam-
ple, the present data show that the word ǰist ‘he/she fled’ is uttered as ǰ[eː]st by all 
speakers in the SI dialect, as well as in the other dialects observed, except for CH, 
in which it is ǰigrit ‘he/she fled’. Although a more comprehensive investigation is 
needed, this could be taken as a sound change taking place through lexical diffu-
sion which is completed in this word. Given that ǰist has completed a sound 
change and become ǰeːst, the word is classified as having the target vowel /eː/ for 
the analysis in this dialect as well as in the SA, KH and IR dialects. It is possible, 
though, that this may also be related to instability of short vowels discussed in 
connection with the data on /u/ in section 4.1.2, but the present data are not com-
prehensive enough to throw light on this issue.  

It should be noted that there is no allophonic rule for the phonetic varieties seen 
for /i/ and /iː/, and it seems that the forms with [ɪ] or [e] and [ɪː] or [eː] are used in 
free variation by the speakers. Contact with Persian, especially the Sistani Persian 
dialect, may be a driving force for these changes because, there exist cognate 
words, such as del ‘heart’ (in Persian) and bel ‘put!’ as well as deːvaːl ‘wall’ (in 
Sistani Persian) which may directly influence the production of these words in the 
SI dialect and induce the production of, e.g., del and bel. However, based on both 
the formant measurements and the impressionistic analysis, the vowel /i/ has pri-
marily the quality of an [e] vowel, and so it seems justifiable to represent the /i/ as 
an /e/ in this dialect. Therefore, it is suggested that the vowel /e/ instead of the /i/ 
should be introduced into the inventory of SI.  

The vowels /u/ and /uː/, in general, are articulated more towards an [ʊ] sound, and 
even lower in many cases, towards the vowel [o]; e.g. duz ‘thief’ and buz ‘goat’ 
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are uttered as d[o]z (or d[oː]z) and b[o]z (or b[oː]z), respectively, in many repeti-
tions. Possible reasons for the lower quality of /u/ in these words, such as instabil-
ity of short vowels, are discussed in Section 4.1.2. In many instances the long /uː/ 
shows the characteristics of a cardinal [u]. The scatterplots in Figures 44 (above) 
and 47 (below), as well as the impressionistic analysis of the production of /uː/ 
and /u/, indicate that in SI, unlike in Common Balochi, the /u/ and /uː/ are qualita-
tively separate from each other. The scatterplots indicate a near complete separa-
tion in F1-F2 values in the female data and the short /u/ shows a lower quality 
than /uː/, with a high degree of overlap with /oː/. Therefore it seems more reason-
able to use a short /o/ rather than short /u/ to represent this vowel in the vowel 
system of the SI dialect. This distinction results in a symmetry in the vowel in-
ventory of SI, as the short /i/ is also lowered and modified to the /e/ sound.  

The process of fronting is also observed for /u/ and /uː/ with different ranges of 
fronting across speakers (see further in Section 4.1.2). Interestingly, fronting is 
also attested in Sistani Persian (Okati et al. 2009), which, along with Standard 
Persian, is in close contact with SI. The fronting in SI, as well as in the four other 
dialects, is an ongoing process and may become standard in the future; i.e. it may 
become obligatory to front after coronals.   

The vowel /eː/ in SI is usually produced as an [e]-like vowel, although there is 
considerable variability, apparently unconditioned, in the height of the vowel, 
both up towards [i] and down towards [ɛ]. The sequences ay and ey have been 
reported to occur in Balochi dialects; some scholars refer to them as diphthongs, 
while some (e.g. Jahani and Korn 2009) choose to represent these as vowels fol-
lowed by a glide. Such sequenced articulations are found in the SI data for the 
word seː ‘three’, produced variably as [sɛj] and [seː]. While this pronunciation is 
predominant in female speech, the males mostly said [seː]. Since the males work 
out in the community they have more contact with the dominant language, Per-
sian, as well as the Sistani Persian dialect. This may be a reason for the observed 
difference between male and female speakers, not only in SI but also in the other 
four dialects investigated. There is considerable overlap between /eː/ and /iː/ 
among the males in Figure 47, while the females show a greater separation of /eː/ 
and /iː/. This may reflect the tendency for male speakers to have less peripheral 
vowel articulations than female speakers (see Simpson 2002 for overview), espe-
cially considering that the data are from unscripted speech. Thus these male data 
do not warrant the conclusion that /eː/ and /iː/ have merged into a single vowel 
quality in SI male speech.  

Finally, the vowel /oː/ can be described as a cardinal [o]. Coarticulatory fronting 
in coronal contexts is observed for /oː/, and this is discussed further in the section 
on fronting of /oː/ (Section 4.1.1). Figure 47 shows a great deal of overlap be-
tween /u/ and /oː/, especially for the male speakers, which may be due to the same 
reasons as the /iː/-/eː/ overlap described above, i.e. the males have less peripheral 
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articulations for /uː/ than do the females, which has the effect of decreasing the 
distance between /uː/ and /u/ in the F1-F2 dimension. Based on the formant val-
ues of vowels shown in Figure 47, the vowel chart presented in Table 16 can be 
suggested for the Balochi dialect of Sistan (SI), with the principal phonetic vari-
ants described in square brackets (based on the IPA vowel chart). With the possi-
ble exception of the fronting of the back vowels in zuːt ‘soon’ and ǰaːduː ‘sor-
cery’, the phonetic variants can be seen as free variants. 
 

Figure 47. Formant values for the vowels in SI (long vowels are indicated by capital 
letters in the legend) 
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Table 16. The phonemic representation of vowels in SI (within slashes) with the phonetic 
variations described in square brackets 
 Front Central Back 

High /iː/  
[from high to high 
mid] 

 /uː/  
[from high to high mid 
and to central high]  

High-mid /eː/  
[from near high to 
low mid] 
/e/  
[from near high to 
high mid] 
 

 /oː/  
[from high mid to 
central high mid]  
/o/  
[from near high to 
high mid and to central 
high and central high 
mid]  

Low-mid    

Low  /a/ [a] 
/aː/ 
 [from central to 
front and to back] 

 

3.2. The vowels in the Balochi dialect of Saravan (SA) 
 
The results for the vowels in SA are as follows: 

/a/, /aː/: As seen in Table 17, which presents the mean formant frequencies of /a/ 
and /aː/ in SA, as well as in the F1-F2 formant plot in Figure 48, the vowels /a/ 
and /aː/ both exhibit a central quality in this dialect but also a considerable varia-
bility in vowel height. Thus, in comparison to the long /aː/, the short /a/ tokens 
generally have a lower F1 frequency, indicating that /a/ is generally produced 
higher than /aː/. However, this difference is not particularly noticeable in impres-
sionistic analysis. Also, the males show a slight tendency for fronting of /a/, 
which means that its production tends towards an [ɛ] vowel. These more [ɛ]-like 
tokens may be indicative of a V-to-V coarticulation (Öhman 1966), which essen-
tially results in vowel harmony. For example, baːnda ‘tomorrow’ is articulated as 
baːnd[ɛ] in the phrase baːnda beːgaː ‘tomorrow afternoon’, and kučak as kuč[ɛ]k 
‘dog’ in the sequence kučak-e mõ ‘my dog’. In these cases, the /a/ seems to be 
phonetically influenced by the vowel that follows (which, in the latter example, is 
the ezāfe construction -e, which is borrowed from Persian).  

Also, in an impressionistic analysis, the word bačakaːn ‘children’ is uttered more 
like bačɛkaːn in some repetitions by some of the speakers. Some of the /aː/ and /a/ 
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tokens with high F1 also show slightly higher F2 values, e.g. in abdullaː ‘Ab-
dulla’ and badal ‘change’. This means that they are produced more towards a 
front [a]. There are also some tokens of long /aː/ in abdullaː which faintly show 
the quality of a back [ɑ]. Impressionistic analysis supports these observations. 
The opposite is seen in words such as čukkaːn ‘children’, in which /a/ has a high 
F1, but a lower F2, giving an auditory impression of a back [ɑ]. Impressionistical-
ly, the /aː/ in the word maːt ‘mother’ is also perceived as slightly towards the 
back. These observations show that there exists a range of variation in the pro-
duction of both /a/ and /aː/ which can partly be attributed to the effects of the 
phonetic context. Persian language influence may also play a part in the observed 
variation. Persian has a front /æ/ and back /ɒ/ in its vowel inventory. The cognate 
words /kɒr/ ‘work’, /ǰɒdu/ ‘sorcery’, and /bædæl/ ‘change’ are examples of these 
vowels in Persian.  
 
Figure 48. F1 and F2 for /a/, /aː/ in SA (/aː/ is indicated as A in the legend) 
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Table 17. Mean formant frequencies and standard deviations (Hz) of /a/, /aː/ in SA 

SA Female Male 

Variable Target N Mean StDev N Mean StDev 

F1 a 32 718 83.6 36 555 84.2 

aː 24 835 65.3 24 655 28.4 

F2 a 32 1691 158.2 36 1470 193.1 

aː 24 1629 110.9 24 1328 161.9 

/i/, /iː/: Figure 49 and Table 18 present the formant values and the mean formant 
frequencies for the vowels /i/ and /iː/ in the SA dialect. As in the SI dialect, the 
formant values in Figure 49 show that the /iː/ is more peripheral than /i/ for both 
male and female speakers. The short /i/, in both plots, generally has higher F1 and 
lower F2 frequencies than /iː/, which indicates a lower quality, approximately [e]. 
The formant values for the long /iː/ are closer to the qualities of [i] and [ɪ]. This is 
reflected in the mean formant durations given in Table 18, which show that /iː/ 
has lower F1 and higher F2 than /i/ for both males and females. The female for-
mant values for /iː/ reflect a high front vowel [i], but the male F2 value is lower 
than one would expect for [i], indicating that the females have a more peripheral 
articulation in producing /iː/ than do the males. Impressionistic analysis supports 
the above analysis. For example, the long /iː/s in the words duzziː ‘theft’, and 
diːwaːl ‘wall’ are produced with an [i] or [ɪ] quality in impressionistic analysis. 
By contrast, the short /i/ in words such as dil ‘heart’, bil ‘put!’, and gipt ‘he/she 
got’ are generally produced with a slightly lower vowel, towards an [e] quality.   
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Figure 49. F1 and F2 for /i/, /iː/ in SA (/iː/ is indicated as I in the legend) 
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Table 18. Mean formant frequencies and standard deviations (Hz) of /i/, /iː/ in SA 

SA Female Male 

Variable Target N Mean StDev N Mean StDev 

F1 i 23 561 62.1 23 472 30.4 

iː 11 381 28.7 15 327 40.7 

F2 i 23 2126 95.1 23 1735 131.3 

iː 11 2532 333.0 15 2012 101.9 

/u/, /uː/: Table 19 gives the mean formant values of /u/ and /uː/ in SA. The fre-
quencies of /u/ are largely consistent with an [o]-like vowel, while the /uː/ shows 
more [ʊ]-like values. For the female speakers, the mean F2 values of /u/ and /uː/ 
are 1551 and 1441 Hz, respectively, while the corresponding values for the males 
are 1195 Hz and 1063 Hz. The higher female F2 values indicate a less peripheral 
or even central articulation of these vowels, which is not consistent with the gen-
eral observation that females tend to have more peripheral articulations than 
males (cf. Simpson 2002, 2003). The higher F2 frequencies in the females can 
thus be seen as a result of centralization or fronting. This fronting process occurs 
in coronal contexts, both with male and female speakers, causing a spread in F2 
frequencies. As seen in Figure 50, the short /u/ tokens show a greater tendency 
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for fronting than the long /uː/s. Fronting is observed in words such as abdul ‘Ab-
dul’, zuː ‘soon’, duz ‘thief’, and kuǰẽː ‘where is’. Fronting is discussed in more 
detail in Section 4.1. The words kabuːl ‘accepted’, daːnkuː ‘wheat’, and buːt 
‘he/she became’ are observed to have both low F1 and low F2, which impression-
istically resulted in a quality resembling cardinal [u]. Thus, fronting of /uː/ seems 
to be triggered more by the context preceding the /u/~/uː/ vowel than the context 
following it. 

In the female data, a subset of words (see Section 2.2) is observed to have a 
markedly higher F1 than the remaining /u/ data. The words are buz ‘goat’, duz 
‘thief’, guṭ ‘throat’, and abdul ‘Abdul’. This lowering is not entirely consistent, as 
an [ʊ] quality is also observed in some repetitions. Note that some of these tokens 
are excluded from the means and scatterplots in this section (as explained in Sec-
tion 2.2), but they are included in the discussion of fronting of /u/ and /uː/ (Sec-
tion 4.1.2) where possible reasons for the lower quality in these words are dis-
cussed. Contact with the dominant language, Persian, can be a reason for the ap-
pearance of these lower articulations for /u/ in SA, considering that the same 
words, dozd, boz, and Abdol, exist in Persian where they are generally produced 
with a mid-high back rounded vowel.  
 
Figure 50. F1 and F2 for /u/, /uː/ in SA (/uː/ is indicated as U in the legend) 
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Table 19. Mean formant frequencies and standard deviations (Hz) of /u/, /uː/ in SA 

SA Female Male 

Variable Target N Mean StDev N Mean StDev 

F1 u 49 522 74.5 55 430 36.6 

uː 32 383 38.4 32 376 26.3 

F2 u 49 1551 176.5 55 1195 120.5 

uː 32 1441 262.9 32 1063 178.2 

/eː/: Table 20 gives the mean values of F1 and F2 for /eː/ in SA. The values are 
consistent with a quality close to a cardinal vowel [e]. The F1-F2 scatterplot in 
Figure 51 shows that while the /eː/ is generally produced as a front vowel, there  
is a considerable spread in F1 for both males  and females that indicates a great 
deal of variability in height, from mid-low [ɛː] to [eː], [ɪː], and even [iː]. The to-
kens with the highest F1 values in both plots are obtained in the word seː ‘three’ 
which is uttered as  sey [sɛj] (say is the recognized form in Common Balochi) in 
some repetitions by some of the speakers. The [ɛ] quality, observed in the combi-
nation of -ɛj has a lower position and thus a higher F1 value than most other /eː/ 
tokens. The examples in which the /eː/ is produced as [iː] or [ɪː] include beːgaː 
‘afternoon’, deːbeː ‘a demon’, goːkeː ‘it is a cow’, and buzeː ‘it is a goat’. No 
correlation is observed between the occurrence of these higher vowels and specif-
ic phonetic contexts. Diphthongization, in which /eː/ is shifted to [ɪe̠], might have 
a raising effect on the pronunciation of /eː/, but since diphthongization is not ob-
served to occur in SA, this cannot explain the tokens with an apparent raising of 
/eː/. Possibly, the raised tokens might be a pre-stage for the appearance of diph-
thongization in this dialect, as a weak sign of this process is observed in the 
speech of one of the speakers living close to the Khash border where diphthongi-
zation is strongly underway.     
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Figure 51. F1 and F2 for /eː/ in SA (/eː/ is indicated as E in the legend) 
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Table 20. Mean formant frequencies and standard deviations (Hz) of /eː/ in SA 

SA Female Male 

Variable Target N Mean StDev N Mean StDev 

F1 eː 76 520 98.4 84 414 69.1 

F2 eː 76 2338 194.1 84 1879 140.0 

 
/oː/: Table 21 gives the mean formant frequencies of the long /oː/ in SA. The 
mean frequencies for both the male and female speakers are indicative of a mid-
high back rounded vowel [o]. The slightly higher mean value of F2 for the fe-
males is largely caused by a process of fronting in the word doːšiː ‘last night’ (see 
further in Section 4.1). In fact, the outlier tokens with lower F1 and higher F2 
seen in Table 52, both for the male and female speakers, belong to the word doːšiː 
‘last night’, in which the /oː/ is simultaneously heightened and fronted to [ʉ] for 
males and [ʏ] for the females. Some fronting is also found in do ‘two’ and doːst 
‘friend’, although the vowels in these words are not as fronted as in doːšiː. Some 
of the data in both plots show higher F1 values, indicating a lower, [ɔ]-like articu-
lation, e.g. baloːč ‘Baloch’, daːnoːg ‘wheat’, goːš ‘ear’, and goːk ‘cow’. There are 
examples in which both lowering and fronting occurred simultaneously, such as 
in do ‘two’, resulting impressionistically in a mid or mid-low central rounded 
vowel. The opposite is seen in some cases in which both F1 and F2 are low and 
which impressionistically are close to a cardinal [o]. These include goːkeː ‘it is a 
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cow’, goːk ‘cow’, and goːš ‘ear’. While a cardinal [o] quality is often observed in 
these words, it is interesting to note that these words are also produced with a 
lower vowel [ɔ] in some repetitions. These variants seem to be in free variation 
among the speakers. These different variants are also observed even within one 
speaker.        
 
Figure 52. F1 and F2 for /oː/ in SA (/oː/ is indicated as O in the legend) 
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Table 21. Mean formant frequencies and standard deviations (Hz) of /oː/ in SA 

SA Female Male 

Variable Target N Mean StDev N Mean StDev 

F1 oː 82 497 62.0 91 425 54.4 

F2 oː 82 1127 312.9 91 915 166.9 

Conclusion: Figure 53 presents the formant values of all vowels measured in the 
SA data. The data indicate that both /a/ and /aː/ have a central quality. Some vari-
ability is observed with regard to height. In particular, the short /a/ has some 
spread in F2 values, which may indicate that duration affects vowel height for /a/ 
to some extent, but this variability is not particularly noticeable in impressionistic 
analysis. Further investigations using a large number of tokens and speakers are 
needed to establish whether such a correlation exists. Some variability in front-
ness, toward front or back a, is also observed in some repetitions and can largely 
be explained with reference to phonetic context. Thus /a/ and /aː/ are most aptly 
described as mid-low and central in SA.  
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The vowel /i/ is observed to be lower than /iː/, having slightly lower F2 values 
and higher F1 values both for the male and female speakers. The short /i/ is thus, 
by and large, produced with an [e]-like quality. The observation of the durations 
of /i/ and /iː/ in the SA dialect (Section 2.4) revealed a small durational distinction 
between /i/ and /iː/. By producing the short /i/ with an [e]-like quality, it seems 
that the SA speakers distinguish between /i/ and /iː/ primarily through quality (i.e. 
[e] vs. [iː]) and not through quantity. A similar observation is made in the SI data 
discussed earlier. Given the longer mean duration observed for the /eː/ compared 
to /iː/, SA listeners may use duration as an additional cue to distinguish between 
/iː/ and /eː/, although quality can be considered the primary cue for the distinc-
tion.  

Among the data in SA, the word ǰist ‘he/she fled’ is observed to be uttered fairly 
consistently with a long [e]-like sound, as ǰ[eː]st, by all speakers in almost all 
repetitions. Consequently, it has been analyzed as ǰeːst in this dialect. This is also 
the case in the SI data discussed in Section 3.1 (as well as in KH and IR below).  

Contact with numerous Persian speakers in the Saravan region may be a contrib-
uting factor in the tendency for /i/ and /iː/ to be lowered towards an [e] sound. 
Spooner (1967: 58), who worked on the Balochi varieties spoken in Saravan, 
points out that because of variations in pronunciation, the distinction between the 
/iː/ and /eː/ is difficult to perceive. In the present discussion, the three vowels in 
question have so far been represented phonemically as /iː/, /i/, and /eː/, which 
reflect their affinity to corresponding vowels in other, non-Iranian Balochi dia-
lects. However, the vowels might better be represented as /iː/, /ɪ/, and /eː/ or, as 
has been adopted here, /iː/, /e/, and /eː/.   

As in SI, the vowels /u/ and /uː/ in SA do not show exactly the same range of 
qualities. As seen in Figure 53, the short /u/s do not overlap much with the long 
/uː/s, which indicates a quality difference. The short /u/ tokens are not only more 
centralized but also seem more lowered, towards an [o] sound. The long /uː/ to-
kens show a range of frequencies that center around an [ʊ] vowel. In some cases 
/uː/ is produced with a quality approximating a cardinal [u], especially in bilabial 
and velar environments. The female data show a wider range of frequencies than 
the male data, which is caused partly by the process of fronting in coronal con-
texts, and partly by the process of lowering towards [o], both of which occur 
more frequently among the female speakers. Contact with the dominant language 
Persian can be a reason for the lowering process. The lowering process in this 
dialect, as well as in the other dialects under investigation, may originate in cog-
nate words which exist in both Persian and the SA dialect. A word with /u/ in SA 
may thus be affected by a cognate word with /o/ in Persian, e.g. buz ‘goat’ and 
duz ‘thief’ in SA but boz and dozd in Persian. However, allophonic alternations 
conditioned by syllable structure (again borrowed from Persian) may also be a 
source for the observed lowering (see Section 4.1.2 for a more thorough exposi-
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tion of these data). Finally, although a short [ʊ] is seen among the phonetic vari-
ants of /u/, it is suggested here, based on the findings in the SA data, that the 
vowels /u/ and /uː/ are most aptly represented phonemically as /o/ and /uː/ in SA.                        

The data reveal a great deal of variation in the production of /eː/, yielding chiefly 
front vowels of varying height, i.e. [iː], [ɪː], [eː], and [ɛː]. These variants appear to 
be used in free variation, and do thus not seem to be conditioned by context, sex 
or idiolect. Examples include deːb[eː] ~ deːb[ɪː] ‘a demon’, goːk[eː] ~ goːk[iː] ‘it 
is a cow’, and buz[eː] ~ buz[iː] ‘it is a goat’. The pronunciation [-ɛj] (variably 
viewed as a diphthong ei or a glide ey, see Jahani and Korn 2009) is sometimes 
observed in the word seː (sey) ‘three’, but this is not consistent across repetitions, 
and tokens with [eː], without a glide, are frequent. As the word se ‘three’ also 
exists in Persian, contact with this language may be a contributing factor in the 
loss of the glide in this word.  

Some variability in the production of /oː/ in SA is also observed. The range of 
observed qualities for the /oː/ vowel extends from [o] to [ɔ], and in few cases 
towards a fronted [ʉ] or [ʏ] sound. The data revealed that a word could be pro-
duced variably with [o] or [ɔ], suggesting that these variants occur in free distri-
bution. The [ʉ] or [ʏ] variants are found specifically in the word doːšiː ‘last 
night’, and the more fronted variants are produced by the females. Generally, 
coronal context induce slightly more fronted variants than non-coronal contexts, 
but this effect can be viewed as coarticulatory (see more on fronting of /oː/ in 
section 4.1.1). The vowel chart in Table 22 summarizes the SA data through a 
phonemic representation of the SA vowel system. The principal phonetic variants 
observed are described in square brackets. 
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Figure 53. Formant values for the vowels in SA (long vowels are indicated by capital 
letters in the legend) 
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Table 22. The phonemic representation of vowels in SA (within slashes) with the phonet-
ic variations described in square brackets 

 Front Central Back 
High /iː/  

[from high to high 
mid] 

 /uː/  
[from high to high 
mid and to, central 
high] 

High-mid /eː/  
[from near high to 
low mid] 
 
 
/e/  
[from near high to 
high mid]  

 /oː/  
[from high mid to 
low mid and to cen-
tral high and central 
high mid]  
/o/  
[from near high to 
high mid and to 
central high and 
central high mid] 

Low-mid    
Low  /a/  

[from central to 
front] 
/aː/ 
 [from central to 
front and to back] 

 

 

3.3. The vowels in the Balochi dialect of Khash (KH) 
 
It should be noted that in the KH data as a whole, the difference between the male 
and female formant measurements is smaller than observed in the other dialects 
investigated. Specifically, the KH data show that the mean F1 values are general-
ly very similar for the male and female speakers, while the F2 values are general-
ly higher for the female speakers. Given that one of the two female KH speakers 
has a markedly deeper voice (i.e. a generally low fundamental frequency) than 
one would normally associate with a female speaker, the possibility cannot be 
excluded that her laryngeal physiology on the whole is atypical for a female 
speaker. An atypically large larynx may lengthen the vocal tract as a whole, 
which has the effect of lowering all formant values. This lowering will be espe-
cially noticeable in F1 for most vowels. The observed male-female differences 
are consistent with such an explanation.  
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As already mentioned (see Section 2.2), in some dialects, especially KH, the 
number of tokens representing the short forms of a vowel is less than those repre-
senting the long forms. The reason is that some of the words with a supposedly 
short form of the vowel are actually consistently uttered with the long form of 
that vowel in this dialect. The results for the vowels in the KH dialect are as fol-
lows:  

/a/, /aː/: Figure 54 presents the F1-F2 values of the vowels /a/ and /aː/ in KH. 
Both the short /a/ and long /aː/ can be described as a mid-low central vowel, alt-
hough some variation in height and frontness can be observed in the figure. Table 
23 gives the mean frequencies for F1 and F2, which also indicate a mid-low cen-
tral vowel quality for both /a/ and /aː/. Figure 54 shows a similar range of formant 
values for the male and female speakers. The short /a/ tokens with the lowest F1 
frequencies among the females speakers belong to one speaker who uttered the 
word bačakaːn ‘children’ roughly as bač[ɛ]kaːn and baloːč ‘Baloch’ as b[ə]loːč. 
There are also two examples of the long /aː/ in the male plot with lower F1 and 
higher F2 values than the other tokens. The /aː/ vowels in these tokens are pro-
duced approximately as [ɛ] in the word baːndaː ‘tomorrow’, apparently due to V-
to-V effects (Öhman 1966), when it is followed by the word beːgaː ‘afternoon’. 
The tokens with higher F2 values in both plots are slightly fronted, which is ob-
served in the words zaːgaːn ‘children’ (the first [aː]) and bačak ‘child’ (the latter 
[a]). A tendency to articulate /aː/ further back is also observed, for example in 
words such as abdullaː ‘Abdula’, baːndaː ‘tomorrow’, beːgaː ‘afternoon’ (in the 
final /aː/), and bačakaːn ‘children’ (in the /aː/). It is possible that contact effects 
from Persian, which has both a front and back vowel a, contribute to the variation 
observed in KH. However, both /a/ and /aː/ are most aptly described as mid-low 
and central in KH dialect and should be represented phonemically as /a/ and /aː/.   
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Figure 54. F1 and F2 for /a/, /aː/ in KH (/aː/ is indicated as A in the legend) 
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Table 23. Mean formant frequencies and standard deviations (Hz) of /a/, /aː/ in KH 

KH Female Male 

Variable Target N Mean StDev N Mean StDev 

F1 a 17 608 59.2 23 656 42.5 

aː 40 732 46.7 43 706 58.2 

F2 a 17 1773 120.9 23 1552 136.1 

aː 40 1595 153.3 43 1344 256.2 

/i/, /iː/: Some variation in height is observed in the pronunciation of /iː/ and /i/ in 
KH. The /iː/ is produced mainly as a high, front vowel [i] or [ɪ], although an [e]-
like quality is occasionally observed. For example, a quite peripheral vowel, close 
to a cardinal [i], is observed in the production diːwaːl ‘wall’ and duzziː ‘theft’, but 
slightly lower variants are also observed and speakers are not consistent with 
regard to the height of the /iː/ vowel. Impressionistically, the /i/ vowel has the 
characteristics of [e] or [ɪ], for example in the words bil ‘put!’, produced variably 
as b[ɪ]l and b[e]l, and bikan ‘do!’, produced as b[ɪ]kan or b[e]kan. The difference 
between /iː/ and /i/ is reflected in Table 24 and in the F1-F2 plot in Figure 55, in 
that /iː/ generally has lower F1 and higher F2 values than does /i/. The word ǰist 
‘he/she fled’ is consistently uttered as ǰ[eː]st by all speakers, and therefore has 



 125

been categorized as having an /eː/ vowel in the analysis of this dialect. The differ-
ent phonetic variants are seemingly in free variation within and across speakers, 
as one speaker may variably use [e] and [ɪ] for a particular word.  
 
Figure 55. F1 and F2 for /i/, /iː/ in KH (/iː/ is indicated as I in the legend) 
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Table 24. Mean formant frequencies and standard deviations (Hz) of /i/, /iː/ in KH 

KH Female Male 

Variable Target N Mean StDev N Mean StDev 

F1 i 16 479 52.1 16 544 47.2 

iː 16 384 55.7 16 372 26.4 

F2 i 16 2204 148.3 16 2090 161.1 

iː 16 2524 91.6 16 2488 133.1 

 /u/, /uː/: Table 25 gives the mean F1 and F2 values for /u/ and /uː/ in KH. The 
formant values for both vowels are quite similar and consistent with an [ʊ]-like 
quality. The F1-F2 scatterplot in Figure 56 reveals considerable variation in 
height and frontness for both /u/ and /uː/, and both vowels show substantially the 
same range of qualities. The clusters of tokens with higher F2 values in both plots 
are fronted variants that occur in coronal contexts, e.g. in the words zuːt ‘soon’, 
ǰaːduː ‘sorcery’, buzeː ‘it is a goat’, and kuǰẽ ‘where is’. These fronted tokens 
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raise the mean F2, especially for the short /u/ among the female speakers. The 
data show that not all the words in the data where an /u/~/uː/ occurs adjacent to a 
coronal are treated the same with regard to fronting. For example, the /u/~/uː/ in 
ǰaːduː and buzeː are not fronted by all speakers. Instead, only two of the speakers, 
one male and one female, used a fronted [ʉ] vowel, while the other two produced 
vowel qualities much closer to a cardinal [u]. In fact, the two latter speakers gen-
erally did not use fronted variants of /u/ and /uː/, while the two former ones had a 
tendency to do so. This indicates that fronting is not normative in KH dialect, i.e. 
is not an obligatory allophonic rule at present (see also Section 4.1.2 for further 
discussion). The tokens, that have higher F1 frequencies, suggest that /u/ in these 
words is lowered towards [ʊ] or a mid-high [o] quality, e.g. in duz ‘thief’ uttered 
as d[o]z (or d[oː]z), buz ‘goat’ as b[o]z (or b[oː]z), and zuːt ‘soon’ as z[ʊ̞ː]t. This 
is discussed further in Section 4.1.2, where possible reasons for this lowering are 
given. (Note that a number of tokens of these words were excluded in the present 
formant analysis, as explained in Section 2.2, but they are included in the analysis 
in Section 4.1.2). Tokens with a quality closer to a cardinal [u] also occur and are 
found in words such as buːt ‘became’, buzeː ‘it is a goat’, ǰaːduː ‘sorcery’, and 
kabuːl ‘accepted’.       

 
Figure 56. F1 and F2 for /u/, /uː/ in KH (/uː/ is indicated as U in the legend) 
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Table 25. Mean formant frequencies and standard deviations (Hz) of /u/, /uː/ in KH 

KH Female Male 

Variable Target N Mean StDev N Mean StDev 

F1 u 31 434 44.5 34 428 37.3 

uː 48 423 62.6 48 423 45.3 

F2 u 31 1418 277.8 34 1113 180.2 

uː 48 1304 222.5 48 1037 130.2 

/eː/: The formant values for the vowel /eː/ in KH are presented in Figure 57 and 
in Table 26. A great deal of variability in F1-F2 values can be observed, appar-
ently yielding variants in height, such as [ɪː], [eː], and [ɛː]. However, the /eː/ in 
KH is often diphthongized, which affects the F1-F2 measurements. In diphthong-
ization, both F1 and F2 may shift radically during the production of the vowel. 
Since the formant measurements are made at the center of the vowel, they give 
the appearance of a monophthongal articulation even when the vowel is heavily 
diphthongal. Thus, the scatterplots for /eː/ are actually misleading and hide the 
fact that a majority of /eː/ tokens in KH are, to some degree, diphthongal. The KH 
diphthongs are discussed further in the section on diphthongization (see Section 
4.2).  

Typically, diphthongal /eː/ is predominantly produced as [ɪe̠] or, occasionally, 
[ɪɛ]. However, there are also some examples of monophthongal /eː/ in KH, so [iː], 
[ɪː], [eː], and [ɛː] also exist as variants of /eː/. Examples of words, in which these 
variants occurred, include buzeː ‘it is a goat’ which in impressionistic analysis is 
occasionally produced as buz[eː], buz[ɪː], and buz[ɛː], deːbeː ‘a demon’ as d[eː]beː 
and d[ɪe̠]beː, beːgaː ‘afternoon’ produced as b[ɪe̠]gaː and ǰeːst ‘he/she fled’ pro-
duced as ǰ[ɪe̠]st. The tokens with a higher F1 values most often occurred in words 
in which the /eː/ is uttered as [ɛː] or a combination of [ɛj], e.g. seː ‘three’ pro-
duced both as s[ɛː] and s[ɛj] (say is the recognized form in Common Balochi) and 
goːkeː ‘it is a cow’ produced as goːk[ɛː]. Diphthongal /eː/ is sometimes produced 
with a low vowel, as in seːb ‘apple’ which is produced as s[ɪɛ]b. The different 
variants are also observed to occur within the same speakers, so that, for example, 
buzeː is produced, by the same speaker, as buz[ɪː]. The diphthongized forms are 
observed for all speakers, but with different degrees of diphthongization.  
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Figure 57. F1 and F2 for /eː/ in KH (/eː/ is indicated as E in the legend) 
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Table 26. Mean formant frequencies and standard deviations (Hz) of /eː/ in KH 

KH Female Male 

Variable Target N Mean StDev N Mean StDev 

F1 eː 76 462 70.3 71 469 85.6 

F2 eː 76 2311 126.3 71 2189 214.5 

/oː/: The formant frequencies for /oː/ in KH are presented in the F1-F2 scatterplot 
in Figure 58. There is a great deal of variability in F1 and, especially, F2 values. 
Just as for /eː/, above, the scatterplot hides the fact that the /oː/ tends to be diph-
thongal rather than monophthongal. Table 27 shows a fairly high mean F2 value 
for the /oː/ for both males and females, 1320 and 1507 Hz for the male and fe-
male speakers respectively, which is far greater than the F2 values normally asso-
ciated with an [o]-like quality. This great spread of F2 frequencies towards the 
center is most likely caused by diphthongization, which is observed in different 
degrees across words as well as across speakers. Examples include goːk ‘cow’ 
produced as g[ʊe̠]k, doːg ‘buttermilk’ produced as d[ʊe̠]g, goːš ‘ear’ produced as 
g[ʊe̠]š, doːšiː ‘last night’ produced as d[ʊe̠]šiː, and baloːč ‘Baloch’ produced as 
bal[ʊe̠]č.  
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Fronting of /oː/ apparently occurs simultaneously with diphthongization in some 
tokens regardless of particular context, e.g. d[ʊe̠]šiː ‘last night’ produced as 
d[ɵe̠]šiː and guek ‘cow’ produced as g[ɵe̠]k or g[ʉe̠]k.  

Fronting is not obligatory in this dialect since the /oː/, for example in the word 
doːšiː, may occur both with fairly low F2 values, indicating an [ʊ] quality, as well 
as with higher F2 values, indicating a more fronted articulation (see further in 
Section 4.1.1). By contrast, the diphthongization phenomenon is observed across 
all speakers in KH dialect, although variable in degree from simple monophthong 
to very clear diphthong.   

It should be mentioned that diphthongization is not seen in in the monosyllabic 
words do ‘two’ and goː(n) ‘with’ (although an instance of goː(n) with the diph-
thongized form guen is observed in CH). Also, diphthongization is not observed 
in the excluded words b[o]z (also uttered as b[oː]z in KH) ‘goat’ and d[o]z (also 
uttered as d[oː]z in KH) ‘thief’ in which [o] reflects the vowel /u/ but is much, 
most probably because of Persian language influence (see further in Section 
4.1.2). On the whole, it can be stated that, phonemically, KH can be described as 
having a diphthong, /ue/, rather than /oː/, since this vowel surfaces most frequent-
ly in a diphthongized form. 
 

Figure 58. F1 and F2 for /oː/ in KH (/oː/ is indicated as O in the legend) 
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Table 27. Mean formant frequencies and standard deviations (Hz) of /oː/ in KH 

KH Female Male 

Variable Target N Mean StDev N Mean StDev 

F1 oː 96 446 54.0 96 462 43.5 

F2 oː 96 1507 210.6 96 1320 251.9 

Conclusion: Figure 59 presents the formant values for all vowels measured in the 
KH dialect. The vowels /a/ and /aː/ are usually produced as mid-low central vow-
els. Apparent V-to-V effects are observed in some instances, which contribute to 
variations in frontness, but it is also possible that contact with Persian, which has 
both front and back a in its vowel inventory, contributes to this variation in KH.  

Usually, short /i/ is produced with the quality of [e] or [ɪ] and it is generally pro-
duced lower than /iː/ as indicated by the mean formant frequencies shown in Ta-
ble 24. The scatterplot of F1-F2 frequencies in Figure 59 reveals that while the 
majority of long /iː/ tokens are produced with an [i]-like quality, some of the data 
show tendencies towards [ɪ] and [e]. The word ǰist ‘he/she fled’ is mostly uttered 
with an [e] quality, as ǰ[eː]st, and in few repetitions as ǰ[ɪː]st, by all speakers and 
so has been analyzed as having a long /eː/ vowel rather than /i/. It is interesting to 
note that the word ǰist is not only produced as ǰeːst, but is also subject to diph-
thongization, which resulted in the form ǰ[ɪe̠]st in most of the repetitions. The 
word dil ‘heart’, which is mostly uttered as a long form d[eː]l in KH (this word is 
excluded from the analysis, see Section 2.2), is not subject to this process, per-
haps because it also exists as del in Persian, the dominant language. The change 
from /i/ to /eː/ seen in these two words may be an indication of a sound change 
occurring through lexical diffusion in this dialect, as may also be the case in the 
SI and SA dialects mentioned above. Thus, word by word changes in vowel pro-
duction from /i/ to /eː/ might be underway in KH, and lexical diffusion could 
gradually bring about a vowel merger in the system of this dialect. However, the 
lowering may also be related to the instability of short vowels (see Section 2.2 as 
well as the discussion of instability of /u/ in Section 4.1.2).  

The durational distinction between short /i/ and long /iː/  is greater in KH (see 
Section 2.5) than it is in the SI dialect, for example, and thus, it seems that the 
speakers use both quantity (different durations for /i/ and /iː/) and quality (i.e. a 
lower position for the /i/ vowel) to maintain a distinction between /iː/ and /i/. Alt-
hough many of the long /iː/ tokens have the quality of a more peripheral [i] vow-
el, such a peripheral vowel is not observed with all speakers or even in the same 
word in different repetitions. The production of [ɪ] and [e]-like qualities for the 
long /iː/ in some tokens caused some overlap between /iː/ and /i/ (which is modi-
fied to /e/) in this dialect. Despite this partial overlap, the durational difference 
observed between /iː/ and /i/ coupled with the differences in mean F1 and F2 
frequencies, shows that the two should be regarded as separate vowel phonemes. 
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In addition, the lower position of the short vowel justifies representing these 
vowels as /e/ and /iː/ in the KH dialect, rather than /i/ and /iː/.  

The range of frequencies seen for the vowels /u/ and /uː/ in the KH dialect show 
that there is considerable variation in the production of these vowels. The vowel 
qualities observed are mostly [u]- and [ʊ]-like vowels, but tokens of fronted /u/ 
and /uː/ in coronal contexts are also observed in this dialect. This fronting, which 
occurs more actively among the female speakers, is not obligatory, as the speak-
ers do not display fronting activity consistently in the eligible contexts. A lower-
ing towards [o] vowel is also seen for both /u/ and /uː/ in this dialect. Contact 
with the dominant language Persian can be a reason for this lowering, because 
there are cognate words in Persian and the KH dialect which differ only in the 
vowels; i.e. the KH word has an /u/ vowel where Persian has an /o/, e.g. buz and 
boz ‘goat’, respectively. The use of fronted and lowered forms in the data is in 
free variation among the speakers. However, the tendency of the back high vow-
els towards showing lower qualities (i.e. towards an [o] sound), is not consistent 
in KH, as it is for the short /u/ in the SI and SA dialects. Therefore, it seems more 
reasonable to keep these vowels phonemically as /u/ and /uː/ in the vowel inven-
tory of KH.   

The formant values of the vowel /eː/ in KH dialect suggest that the /eː/ tokens are 
very variable with regard to vowel height. However, /eː/ is frequently diphthong-
ized, and as a result the most common variants observed for /eː/ are diphthong-
ized forms such as [ɪe̠] and [ɪɛ]. The degree of diphthongization varies both with-
in and across speakers. The fact that the formant measurements in the F1-F2 plots 
presented here (see Figures 57 and 59) only measure the formant frequencies at 
the center point of the vowel means that the scatterplots cannot capture the diph-
thongal nature of the /eː/ vowel. Thus, the exact values of the formant measure-
ments are liable to vary depending on in which part of the diphthongal formant 
transition the vowel is sampled. For this reason, each individual token in the scat-
terplots gives the impression that the vowel is a monophthong with static formant 
frequencies. This may contribute to the apparent variability in the production of 
/eː/. The data show that the degree, to which diphthongization is applied, is not 
the same for all speakers, but diphthongization is still observed to occur among 
all speakers of this dialect. A more thorough exposition of diphthongization in 
KH, done by analyzing the formant transitions in F2, is given in Section 4.2. De-
spite this frequent diphthongization, some monophthongal variants of /eː/ are also 
observed in KH, yielding variants in height ranging from [ɪː] through [eː] to [ɛː]. 
The lowest variant, [ɛː], is frequently associated with an off-glide articulation [ɛj] 
in the word seː ‘three’. Phonemically, it seems reasonable to introduce the diph-
thong /ie/ instead of the monophthong /eː/ into the vowel inventory of the KH 
dialect.  
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The vowel /oː/ in KH shows mean F1 and F2 values that are much higher than 
those one normally would associate with a cardinal [o] vowel. The high mean 
values apparently indicate a more central position for the /oː/ tokens. However, 
just as with /eː/, diphthongization of /oː/ to [ʊe̠] is actually the main reason for 
this spread towards the center. Diphthongization is seen with all speakers to dif-
fering degrees in most words containing /oː/ (see further in Section 4.2). Some 
cases of fronting are also observed in coronal contexts for /oː/ in some tokens, but 
on the whole, fronting does not occur frequently for any of the speakers.  

Like with /eː/, because /oː/ is so frequently diphthongized, it can be represented 
phonemically as /ue/ in the vowel system of KH. As in the dialects discussed so 
far, the short /i/ has a lower position than /iː/ and can best be described as having 
the quality of a mid-high front vowel [e]. Accordingly, it is best represented pho-
nemically as /e/. Based on the analysis of the KH vowel articulations described in 
this section, the vowel chart in Table 28 summarizes the KH data through a pho-
nemic representation of the KH vowel system. The principal phonetic variants 
observed are described in square brackets. 
 

Figure 59. Formant values for the vowels in KH (long vowels are indicated by capital 
letters in the legend)   
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Table 28. The phonemic representation of vowels in KH (within slashes) with the phonet-
ic variations described in square brackets 

 Front Central Back 
High /iː/  

[from high to high 
mid] 

 /uː/ 
 [from high to high 
mid and to central 
high] 
/u/  
[from high to high 
mid and to central 
high u, ʊ, o, ʉ] 

High-mid /ie/ 
 [from near high to 
low mid] 
/e/  
[from near high to 
high mid]  

 /ue/  
[from high mid to 
central high mid] 

Low-mid    
Low  /a/  

[from central to 
back] 
/aː/  
[from central to 
front and to back]  

 

3.4. The vowels in the Balochi dialect of Iranshahr (IR) 
 
The results for the vowels in IR are as follows: 

/a/, /aː/: Figure 60 shows the formant values of /a/ and /aː/ in IR. While there is 
considerable variation in vowel height for both vowels, evidenced by a large 
spread in F1 frequencies, they are generally produced as a central vowel, in im-
pressionistic analysis. The mean formant frequencies given in Table 29 are also 
consistent with a central vowel. The tokens with the highest F2 values are ob-
served in words in which /aː/ is uttered more towards the front in some repeti-
tions, e.g. zaːgaːn ‘children’ (the first /aː/) and saːg ‘dog’. This tendency of front-
ing is not seen with all speakers or in all repetitions of a word, but it is observed 
among both male and female speakers. A cluster of long /aː/ tokens with low F1 
and F2 values can be observed in the male plot and is indicative of a vowel quali-
ty closer to the back [ɑ] or [ʌ]. These tokens are mostly uttered by one male 
speaker (originally from Lashar) who displayed a tendency to articulate /aː/  to-
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wards the back of the oral cavity when uttering words such as baːz ‘more’, maːs 
‘mother’, beːgaː ‘afternoon’, čukkaːn ‘children’, ǰaːduː ‘sorcery’, and abdullaː 
‘Abdula’ (the final a). Still, not all his repetitions of these words have such a back 
vowel. Apparently, phonetic context cannot be the only reason for this backing 
tendency, as it can occur in various different environments. Possibly, contact with 
Persian, which has a back [ɒ] in its inventory and many speakers which live in the 
region, has caused the appearance of more back [ɑ]-like articulations in these 
words. One can note, in this regard, that Yousefian (1383) includes an â, seem-
ingly to show a low back vowel in the inventory of the Lashari dialect he has 
investigated. As in the dialects previously discussed, indications of V-to-V coar-
ticulation effects are noted. For example the final /a/ in the word baːnda ‘tomor-
row’ is sometimes fronted, apparently because of the /eː/ vowel in the word 
beːgaː ‘afternoon’ which follows it in the phrase baːnda beːgaː ‘tomorrow after-
noon’. The fronted /a/ in this word is evident in most of the repetitions. Another 
example of such V-to-V effects can be observed in the word baloːčeː ‘he/she is a 
Baloch’ in which [a] tends to be produced as [ə] (with almost the same level of 
openness as the [o] vowel). The observed V-to-V effect in this word is not seen 
with all speakers, nor is it seen in all repetitions of this word.  
 
Figure 60. F1 and F2 for /a/, /aː/ in IR (/aː/ is indicated as A in the legend) 
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Table 29. Mean formant frequencies and standard deviations (Hz) of /a/, /aː/ in IR 

IR Female Male 

Variable Target N Mean StDev N Mean StDev 

F1 a 38 651 93.1 38 627 128.0 

aː 30 768 61.0 28 695 147.7 

F2 a 38 1642 160.1 38 1407 157.2 

aː 30 1503 126.8 28 1269 136.6 

 
/i/, /iː/: The mean formant values of /i/ and /iː/ in IR given in Table 30 indicate a 
difference in quality between the two vowels, although this difference is not very 
large. As shown in Figure 61, in IR /i/ and /iː/ have a degree of overlap with re-
gard to F1-F2, which is quite considerable in the male plot. Both are quite varia-
ble in height, ranging from a high front [i] position to mid-high [e] or [ɪ]. The 
tokens with the higher F1 values are articulated with an [e] sound rather than [i] 
in most of the repetitions, e.g. dil ‘heart’ produced as d[e]l, gipt ‘he/she got’ as 
g[e]pt, and gir ‘take!’ as g[ɪː]r and g[eː]r. There are also examples of words pro-
duced variably with [ɪ] or [e], e.g. kučik ‘dog’ produced as kuč[ɪ]k and kuč[e]k. 
The word ǰist is consistently uttered as ǰ[eː]st in this dialect, and hence has been 
categorized as having an /eː/ vowel in the analysis of this dialect. The word ǰist is 
also uttered as ǰ[eː]st by all speakers in SI, SA, and KH, described above. The 
tokens with low F1 and high F2 in Figure 61 have a quality closer to an [i] and [ɪ] 
vowels and occurred in words such as diːwaːl ‘wall’, duzziː ‘theft’, dil ‘heart’, and 
ǰihiː ‘he flees’.  
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Figure 61. F1 and F2 for /i/, /iː/ in IR (/iː/ is indicated as I in the legend) 
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Table 30. Mean formant frequencies and standard deviations (Hz) of /i/, /iː/ in IR 

IR Female Male 

Variable Target N Mean StDev N Mean StDev 

F1 i 14 506 16.3 30 457 85.4 

iː 20 406 83.7 14 370 48.7 

F2 i 14 2140 173.6 30 1892 120.4 

iː 20 2344 203.3 14 2156 90.0 

/u/, /uː/: Figure 62 presents the formant frequencies for the vowels /u/ and /uː/ in 
the IR dialect. These two vowels have a similar quality in impressionistic analysis 
and show considerable overlap in the scatterplots. As can be seen in the figure, 
the F1-F2 frequencies indicate a great deal of variation in both vowel height and 
frontness. This spread of the frequencies is caused in part by fronting towards the 
center in coronal contexts, but also by a seemingly unconditioned variability in 
height yielding both high back [u] variants as well as lower [ʊ] and even [o]-like 
articulations. The mean formant values for /u/ and /uː/ given in Table 31 are af-
fected by this variability, causing mean F1 and mean F2 to have higher values 
than one would associate with [u]-like articulations. Fronting of both /u/ and /uː/ 
is seen in some words but not with the same degrees of fronting for all speakers. 
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Examples include zuːt ‘soon’, buz ‘goat’, buzeː ‘it is a goat’, ǰaːduː ‘sorcery’, and 
kuǰẽ ‘where is’. There are some cases in which the /u/ and /uː/ are not fronted in 
some repetitions, e.g. buz (or b[oː]z) ‘goat’ and kuǰẽ ‘where is’ (fronting of /u/ 
and /uː/ is discussed further in Section 4.1.2). Variability in height could not be 
associated with phonetic context, and so the phonetic variants [u], [ʊ], and [o] are 
observed to occur in the same words. For example buːt ‘he/she became’ is pro-
duced as b[uː]t and b[ʊː]t, zuːt ‘soon’ as z[uː]t and z[ʊː]t, kabuːl ‘accepted’ as 
kab[uː]l and kab[ʊː]l ‘accepted’, daːnkuː ‘wheat’ as daːnk[uː] and daːnk[ʊː]. The 
[u] variant is not observed in guṭ ‘throat’, which is produced as g[ʊ]ṭ and g[o]ṭ, 
buz ‘goat’ produced as b[ʊ]z and b[o]z and kuǰẽ ‘where is’ produced as k[ʊ]ǰẽ. 
Unlike the dialects discussed so far, the lower articulations are not specifically 
associated with words that have cognates in Persian.   

 
Figure 62. F1 and F2 for /u/, /uː/ in IR (/uː/ is indicated as U in the legend) 
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Table 31. Mean formant frequencies and standard deviations (Hz) of /u/, /uː/ in IR 

IR Female Male 

Variable Target N Mean StDev N Mean StDev 

F1 u 42 420 50.3 57 390 52.2 

uː 44 369 36.0 32 397 64.2 

F2 u 42 1291 210.4 57 1229 222.7 

uː 44 1137 234.6 32 1119 124.9 

/eː/: The formant frequencies measured for the vowel [eː] in IR are presented in 
Figure 63 and Table 32. Some variability in height is apparent. Since diphthongi-
zation of /eː/ is often observed in IR (see Section 4.2), this variability in height 
may to some extent be an artifact of the sampling of formant frequencies, as ex-
plained in the discussion of /eː/ in the KH data above. However, diphthongization 
in the IR dialect is seen to occur much less than in the KH data, and speakers may 
diphthongize some repetitions of a specific word but not others. The tokens with 
highest F1 frequencies are ones where /eː/ is produced as a mid-low [ɛ] vowel, as 
observed in words such as seː ‘three’ produced as sey [sɛj] (say is the recognized 
form in Common Balochi) and buzeː ‘it is a goat’ produced as buz[ɛː].  

The low-mid quality is also observed when /eː/ is produced as a diphthong, e.g. in 
beːgaː ‘afternoon’ produced as b[ɪɛ]gaː. An [ɛ]-like vowel is not seen in all repe-
titions of these words, nor across all speakers. For example, the speakers pro-
duced seː ‘three’ variably as s[eː], s[ej] and s[ɛj]. Some instances of a higher front 
quality, [i]- and [ɪ]-like, are also observed, yielding tokens which in the plot in 
Figure 63 have the lowest F1 and highest F2 frequencies. Some of these instances 
could be traced to diphthongal articulations with a high, front onset that is main-
tained through more than half the vowel duration, e.g. seːb ‘apple’ produced as 
s[ɪe̠]b. High front tokens are also obtained in, e.g., buzeː ‘it is a goat’ produced as 
buz[ɪː] (in the phrase yišiː buzeː ‘this is a goat’), goːkeː ‘it is a cow’ produced as 
goːk[ɪː] (in the phrase yiː goːkeː ‘this is a cow), and deːbeː ‘a demon’ produced as 
d[ɪː]jeː.          
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Figure 63. F1 and F2 for /eː/ in IR (/eː/ is indicated as E in the legend) 
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Table 32. Mean formant frequencies and standard deviations (Hz) of /eː/ in IR 

IR Female Male 

Variable Target N Mean StDev N Mean StDev 

F1 eː 80 475 78.5 71 403 84.9 

F2 eː  80 2164 187.9 71 2045 143.3 

/oː/: As seen in Figure 64, which shows the formant values for the vowel /oː/ in 
IR, the F1-F2 frequencies are in most cases consistent with the production of an 
[o]-like vowel. However, some variation in both height and frontness is observed, 
due in part to fronting in coronal contexts a well as to the production of a lower 
[ɔ]-like variant in some cases. Fronting is observed mainly with the two male 
speakers and served to increase their mean F2 value, as is seen in Table 33, which 
shows the mean formant frequencies of /oː/. Thus, while one would expect the 
males to have a lower mean F2 than the females, this fronting by the male speak-
ers explains why the male speakers actually have a higher mean F2 than the fe-
males. Examples of words with tendencies towards fronting include do ‘two’, 
doːst ‘friend, doːšiː ‘last night’, and baloːč ‘Baloch’ (for a further discussion of 
fronting of /oː/, see Section 4.1.1). A back quality close to a cardinal [o] vowel is 
also seen in a number of tokens including those which occur in a coronal context 
and are fronted in some repetitions. Examples include do ‘tow’, goː(n) ‘with’, 
doːst ‘friend’, doːšiː ‘last night’, doːg ‘buttermilk’, goːš ‘ear’, and goːk ‘cow’. The 
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lower [ɔ]-like variants are seen in words such as goː(n) ‘with’, doːg ‘buttermilk’, 
goːš ‘ear’, and goːk ‘cow’. Furthermore, diphthongization of /oː/, which yields a 
diphthong [ʊe̠], is sometimes observed in IR. Thus, for example, goːkeː is pro-
duced as g[ʊe̠]keː ‘it is a cow’, doːst is produced as d[ʊe̠]st ‘friend’, and roːšin as 
r[ʊe̠]šin ‘bright’. It is observed that the fronting process, which occurs in coronal 
contexts, also happens simultaneously with the diphthongization, and in some 
cases fronted diphthongization is observed to occur in non-coronal contexts. Ex-
amples of fronted diphthongization include d[ɵe̠]šiː ‘last night’, g[ɵe̠]š ‘ear’, 
g[ɵe̠]k ‘cow’, and bal[ɵe̠]čeː ‘he/she is a Baloch’. 

Fronting is not obligatory in IR as it is not seen in all eligible contexts, nor is a 
word which shows fronting in one token necessarily fronted in all repetitions by 
the speakers. Thus, for example, the words doːšiː ‘last night’ and doːst ‘friends’ 
are not fronted in all repetitions. In addition, diphthongization does not occur to 
the same degree in the speech of all speakers or even in the productions of one 
speaker. Furthermore, none of the speakers shows diphthongization in the mono-
syllabic words do ‘two’ and goː(n) ‘with’. Also, it should be noted that, in the 
data, no diphthongization is observed in the words with vowels lowered to [o] 
such as boz/boːz ‘goat’, doz/doːz ‘thief’, goṭ/goːṭ ‘throat’, and abdol ‘Abdol’ in 
which the [o] is originally an /u/ vowel.   

 
Figure 64. F1 and F2 for /oː/ in IR (/oː/ is indicated as O in the legend)    
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Table 33. Mean formant frequencies and standard deviations (Hz) of /oː/ in IR 

IR Female Male 

Variable Target N Mean StDev N Mean StDev 

F1 oː 100 454 44.7 94 417 61.2 

F2 oː 100 1268 129.4 94 1329 177.2 

Conclusion: Figure 65 presents the formant values for all vowels measured in the 
IR dialect. As seen in the figure, the tokens representing the /a/ and /aː/ vowels 
are quite central in the plots with a fairly limited spread in F2, but have a large 
range of F1 frequencies, which indicates considerable variability in vowel height. 
Still, tendencies towards a front [a] as well as a back [ɑ] are observed in some 
tokens. These tendencies are probably the result of contact with Persian, which 
has a front and back rounded a in its vowel system. Tendencies toward a back [ɑ] 
are observed in different place and manner contexts (nasal, stop, fricative, bilabi-
al, coronal, velar, etc.), e.g. in maːs/maːt ‘mother’, baːz ‘more’, beːgaː ‘after-
noon’, and  abdullaː ‘Abdulla’. The fact, that the tendency toward [ɑ] is not con-
text specific, rules out context-induced variation, and makes it more reasonable to 
assume that it is due to outside influence. Being the dominant language and hav-
ing many speakers in the Iranshahr region, Persian is the most likely source of 
such an influence. In phonemic analysis, however, these vowels are central and 
are best represented as /a/ and /aː/ in the IR dialect.  

The vowels /i/ and /iː/ in IR have a similar range of variation and are not as sharp-
ly separated in quality, especially in the case of female speakers, as they are in, 
e.g., the SA and SI dialects. Impressionistically both /i/ and /iː/ are produced vari-
ably as [i], [ɪ], and [e]. It should be noted that production of the different phonetic 
forms, [i], [ɪ], and [e], cannot be associated with specific contexts, but are in free 
variation both within and across speakers. As in the other dialects considered, 
contact with the dominant language Persian, may be a reason for the appearance 
of the lower [e]-like articulations in this dialect, which has many Persian speakers 
surrounding it. There are word cognates in Persian and Balochi which differ only 
with regard to the vowel, with Persian having an [e]-like quality and Balochi an 
[i]-like quality, e.g. del ‘heart’ in Persian and dil ‘heart’ in Balochi. In the four 
Balochi dialects considered so far, the production of an [e] quality for /i/ has been 
particularly noticeable in these cognates. Perhaps under the influence of Persian 
and/or for intrinsic reasons, a process of change through lexical diffusion is un-
derway in these dialects.  

Although more data is needed to make more reliable claims, it seems that the 
change of /i/ to /eː/ in the word ǰist ‘fled’ is complete among the IR speakers, as 
they uttered it as ǰ[eː]st in all repetitions. This word has been analyzed as having 
the target vowel /eː/ in IR. It is interesting to note that the word ǰist has also 
changed to ǰeːst for all speakers of the SI, SA, and KH dialects. Also, the word 
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ǰeːst is apparently not subject to diphthongization in IR, which shows the second 
highest level of diphthongization across the dialects under study. By contrast, in 
the KH dialect, which shows the heaviest diphthongization among the dialects, 
the speakers have mostly uttered it this word as ǰ[ɪe̠]st, which can be seen as evi-
dence of a phonemic shift from ǰist to ǰeːst.  

Because the durational distinction between /i/ and /iː/ is almost on par with the 
durational distinction between /a/ vs. /aː/ and /u/ vs. /u/, it can be argued that the 
speakers use both the quantity (i.e. length) and the quality to maintain the distinc-
tion between the vowels /i/ and /iː/. At the present time, it can be suggested that 
the vowels /i/, /iː/ should be categorized phonemically as /e/, /iː/ in the IR dialect 
with the different phonetic forms as free variations.      

The formant frequencies observed for the vowels /u/ and /uː/ in the IR dialect are 
slightly higher than those associated with a cardinal [u] vowel. The data for both 
/u/ and /uː/ reveal the occurrence of fronting in coronal contexts as well as a ten-
dency to produce lower [ʊ]- and [o]-like variants. The occurrence of these pro-
cesses serves to increase the mean formant values for both /u/ and /uː/ in this dia-
lect. The phonetic variants observed, [u], [ʊ], and [o], do not seem to be condi-
tioned by context or word, and speakers also vary their production. Fronting, 
which does not occur to the same degree for all speakers, is not obligatory in IR 
(see further in Section 4.1.2). Fronting is also observed in Sistani and Birjandi 
Persian dialects (see Okati et al. 2009), so, contact with Persian, the dominant 
language, and its neighboring Sistani and Birjandi dialects, which have many 
speakers in Iranshahr region, is a possible source for the fronting and lowering 
processes in the IR dialect. There exist some cognate words that have an [o] vow-
el in Persian, but an /u/ vowel in IR (as well as the other Balochi dialects), which 
may increase the likelihood of contact effects. Alternatively, the occurrence low-
ered variants may be conditioned by syllable structure, which also can be traced 
to Persian influence (see Section 4.1.2). Despite the variation observed, /u/ and 
/uː/ are best represented phonemically as /u/ and /uː/ in the vowel system of the 
IR dialect.       

Considerable variability in the production of /eː/ is observed. This variation is 
partly due to a tendency toward diphthongization of /eː/. Diphthongization of /eː/ 
is not as common in IR as in the KH data and does not occur to the same extent 
with all IR speakers. In addition to diphthongized variants, there are monoph-
thongal variants of /eː/ that differ in height, from high front [i]-like vowels to [ɪ], 
[e], and [ɛ]. The occurrence of these different variants cannot be attributed to 
specific speakers, words, or phonetic contexts, and thus, they seem to occur in 
free variation in IR. 

The /oː/ in IR is usually produced with an [o]-like quality. However, fronting of 
/oː/ to a central vowel occurs fairly often, as does the tendency for the IR speak-
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ers to produce a lower [ɔ]-like vowel. Fronting of /oː/ is not obligatory in IR, as it 
is not seen in all eligible cases or with all speakers. Diphthongization of /oː/ is 
also observed to occur in this dialect, but not to the same degree with all speakers. 
Moreover, it is not seen to occur in all open monosyllabic words, or in words that 
are common to this dialect and Persian. Based on the preceding analysis, the 
vowel chart in Table 34 has been prepared for the Balochi dialect of Iranshahr 
(IR) with the phonetic variations explained in square brackets. 
 
Figure 65. Formant values for the vowels in IR (long vowels are indicated by capital 
letters in the legend) 

30002500200015001000

1000

900

800

700

600

500

400

300

200

30002500200015001000

Female

F2t2

F1
t2

Male
a
A
E
i
I
O
u
U

Target_label

Dialect = IR
Formant values

 

 
  

 

 
 
 
 
 

 



 144

Table 34. The phonemic representation of vowels in IR (within slashes) with the phonetic 
variations described in square brackets 

 Front Central Back 
High  /iː/ 

[from high to high 
mid] 

 /uː/  
[from high to high 
mid and to central 
high, central near 
high and central high 
mid] 
/u/  
[from high to high 
mid and to central 
high, central near 
high and central high 
mid] 

High-mid /eː/  
[from near high to 
low mid, and diph-
thong ɪe] 
/e/  
[from near high to 
high mid] 

 /oː/  
[from high mid to 
low mid and to cen-
tral high mid, and 
diphthong ʊe̠] 

Low-mid    
Low   /a/  

[from central to 
back] 
/aː/  
[from central to 
front and to back] 
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3.5. The vowels in the Balochi dialect of Chabahar (CH) 
 
The results for the vowels in CH are as follows:      

/a/, /aː/: Figure 66 and Table 35 display the formant values measured for the 
vowels /a/ and /aː/ in CH. As seen in the figure, /a/ and /aː/ both have a similar 
range of formant values which, by and large, is characteristic of a central vowel. 
Factoring in that females, in general, have 15–20% higher formant frequencies 
than males, the male speakers seem to have slightly more centralized productions 
for both /a/ and /aː/, and the females have slightly more fronted productions, but 
this is not prominent in impressionistic analysis. The outlier tokens of short /a/ 
that show a high F2 coupled with a low F1 in both plots are tokens from the word 
baːnda ‘tomorrow’, which is produced as [ɛ], probably because of a V-to-V effect 
due to the vowel in the following word beːgaː ‘afternoon’ in the phrase baːnda 
beːgaː ‘tomorrow afternoon’, as well as tokens of the word bačakaːn ‘children’, 
in which the middle /a/ vowel is articulated bač[ɛ]kaːn in some repetitions by 
some of the speakers. The long /aː/ vowels with the highest F1 values among 
female speakers are articulated closer to a front [a] vowel in impressionistic anal-
ysis and are observed in the words abdullaː ‘Abdula’ and beːgaː ‘afternoon’. The 
CH speakers tend to produce a more back, [ɑ]-like sound in words such as kaːr 
‘work’ or maːt ‘mother’. This may be an effect of language contact with Persian, 
which has a back rounded /ɒ/ in its vowel inventory. The observed variability in 
height and frontness appears to be in free variation among the speakers.  
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Figure 66. F1 and F2 for /a/, /aː/ in CH (/aː/ is indicated as A in the legend) 
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Table 35. Mean formant frequencies and standard deviations (Hz) of /a/, /aː/ in CH 

CH Female Male 

Variable Target N Mean StDev N Mean StDev 

F1 a 40 703 76.2 46 582 68.7 

aː 24 751 61.7 24 592 68.7 

F2 a 40 1753 185.9 46 1367 183.9 

aː 24 1700 96.8 24 1271 70.2 

/i/, /iː/: The formant values of the vowels /i/ and /iː/ in CH are presented in Figure 
67. The figure shows that almost all short /i/ tokens for both female and male 
speakers have higher F1 values and lower F2 values than those for /iː/. This im-
plies that /i/ is consistently lower than /iː/ and has the quality of [e], and in few 
tokens, the quality of [ɪ], in impressionistic analysis. In fact, almost all the male 
tokens of /i/ are produced as [e] impressionistically. Examples of these variants 
include bil ‘put!’, produced as both b[ɪ]l and b[e]l, and ǰigrit ‘he/she fled’, pro-
duced as ǰ[ɪ]grit and ǰ[e]grit, both of which are observed in the speech of the 
same female speaker. The mean formant values for /i/ and /iː/ given in Table 36 
are consistent with a mid to mid-high quality for /i/ and a higher quality, closer to 
cardinal [i], for /iː/. Examples of /iː/ with a quality close to a cardinal [i] include 
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ziːt ‘soon’, biːt ‘he/she becomes’, and diːwaːl ‘wall’. However, instances of these 
words with a lower [ɪ]- and [e]-like quality are also attested in the words biːt 
‘he/she becomes’ and ziːt ‘soon’, observed in one speaker, yielding b[ɪː]t and 
b[eː]t, and z[ɪː]t and z[eː]t. 

 
Figure 67. F1 and F2 for /i/, /iː/ in CH (/iː/ is indicated as I in the legend) 
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Table 36. Mean formant frequencies and standard deviations (Hz) of /i/, /iː/ in CH 

CH Female Male 

Variable Target N Mean StDev N Mean StDev 

F1 i 38 604 51.8 34 441 27.1 

iː 25 483 59.5 29 360 46.1 

F2 i 38 2036 192.6 34 1798 126.0 

iː 25 2490 235.9 29 2095 92.1 

/u/, /uː/: Figure 68 shows the formant values measured for /u/ and /uː/ in the CH 
dialect. The F1-F2 values for the male /u/ and /uː/ have less spread than the fe-
males, and they generally, especially for the long /uː/, have a quality fairly close 
to a cardinal [u] in impressionistic analysis. The female values are more spread, 
especially with regard to F1, which primarily reflects variability in vowel height. 
Factoring in a 20% larger vocal tract size for males, the mean frequencies for /u/ 
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and /uː/ in Table 37 indicate that the female values reflect a lower quality of /u/ 
and /uː/ than do the male values. Similarly, the female F2 values for /u/ are also 
slightly higher than the male values, but for /uː/ the male and female F2 values 
are approximately equal. As the F1 frequencies get higher, which is seen particu-
larly in the females, the auditory impression is that vowel height lowers. This 
means that, particularly for the females, /u/ and /uː/ are sometimes produced as 
[ʊ] or [o] , as well as with a concomitant fronting to [ɵ].  

The usage of  [ʊ] or [o] does not seem to be conditioned by phonetic contexts and 
appears to be in free variation, as one speaker may use both forms for one word in 
different repetitions of a word. There are also examples which are uttered with a 
more back [u]-like quality as well. Examples with these different variants include 
kabuːl ‘accepted’ produced as kab[uː]l, buze ‘it is a goat’ as b[u]ze, buz ‘goat’ as 
both b[ʊ]z and b[o]z, daːnkuː ‘wheat’ as both daːnk[uː] and daːnk[ʊː], duz ‘thief’ 
as d[ʊ]z and d[o]z, and guṭ ‘throat’ as g[o]ṭ. The tokens with the highest F2, ob-
served more frequently for /u/ than /uː/, are due to fronting with concomitant 
lowering, in words such as abdul ‘Abdul’, duz ‘thief’ and kučik ‘dog’, which  
occurs much more frequently among the females than the males.  
 

Figure 68. F1 and F2 for /u/, /uː/ in CH (/uː/ is indicated as U in the legend) 
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Table 37. Mean formant frequencies and standard deviations (Hz) of /u/, /uː/in CH 

CH Female Male 

Variable Target N Mean StDev N Mean StDev 

F1 u 58 536 64.4 64 427 31.0 

uː 16 499 45.7 16 399 26.2 

F2 u 58 1287 194.7 64 1060 105.4 

uː 16 1104 114.2 16 896 87.6 

/eː/: An F1-F2 scatterplot of the formant data for the vowel /eː/ in CH is presented 
in Figure 69. The mean formant values for F1 and F2 in /eː/ are also shown in 
Table 38. From Figure 69 it is evident that the females have a much wider range 
of frequencies than the males, even though the mean durations in Table 38 do not 
indicate any large difference for male and female /eː/. The larger range of F1 
values raises the F1 mean value in the female speakers slightly, but for male and 
females the F2 does not differ much when male-female differences in vocal tract 
size are factored in. The word seː ‘three’ is sometimes articulated as sey [sɛj], 
especially by the female speakers (say is the recognized form in Common Balo-
chi), and has a lower quality at the vowel onset than is normally the case for /eː/. 
There are also tokens of seː with a lower quality among the male speakers but not 
to the same degree as among the females.  

There are other examples in which a higher [i]-like vowel is produced rather than 
[e], which causes F1 to be lower and F2 to be higher. This is especially evident in 
the female plot. For example, goːkeː ‘it is a cow’ is sometimes produced as 
goːk[iː] and buzeː ‘it is a goat’ is produced as yi buz[iː] ‘this is a goat’. The raising 
in the latter example may be caused by coarticulation with the yi ‘this’ that is 
uttered before buzeː. The data also show that diphthongization of /eː/ to [ɪe̠] oc-
curs in CH, for example in seːb ‘apple’, which is attested as s[ɪe̠]b, and beːgaː 
‘afternoon’ as b[ɪe̠]gaː. Diphthongization does not occur as frequently in CH as in 
KH or IR, and is mostly seen with the female speakers. The fact that female 
speaker have more of a tendency to diphthongize /eː/ than male speaker may part-
ly explain the greater spread of the F2 frequencies in the female plot.    
 
 

 

 

 

 



 150

Figure 69. F1 and F2 for /eː/ in CH (/eː/ is indicated as E in the legend) 
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Table 38. Mean formant frequencies and standard deviations (Hz) of /eː/ in CH 

CH Female Male 

Variable Target N Mean StDev N Mean StDev 

F1 eː 76 528 91.1 72 407 61.3 

F2 eː 76 2355 273.4 72 1949 142.6 

/oː/: Figure 70 displays the F1-F2 values for /oː/ in CH. Most tokens are produced 
with an [o]-like quality, but some variability in height, towards [ɔ], and frontness, 
towards more central articulations, can still be observed. Fronting occurs more 
actively with the female speakers. Table 39 gives the mean F1 and F2 values for 
male and female speakers of CH. These values are consistent with the production 
of an [o] vowel, though the effect of the lowering and fronting process in coronal 
contexts somewhat increased the mean formant values for the females. Some of 
the data with higher F2 values are vowels in coronal contexts which have a ten-
dency to be fronted, e.g. in do ‘two’, doːšiː ‘last night’, and doːg ‘buttermilk’. 
Fronting is not observed in all eligible words or in the speech of all speakers. 
Tokens with higher F1 frequencies, indicative of a lower position, occur in the 
words do ‘two’ produced as d[ɔ] and goːk ‘cow’ produced as g[ɔː]k. Diphthongi-
zation of /oː/ to [ʊe̠], is observed to occur in this dialect, for example in goːk pro-
duced as g[ʊe̠]k, goːš ‘ear’ produced as g[ʊe̠]š, and roːšin ‘bright’ produced as 
r[ʊe̠]šin. Still, diphthongization occurs far less in CH than in the KH and IR dia-
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lects. It is probable that diphthongization has had the effect of raising F2 values 
(see also discussion of this effect in the KH data above).    

 
Figure 70. F1 and F2 for /oː/ in CH (/oː/ is indicated as O in the legend) 
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Table 39. Mean formant frequencies and standard deviations (Hz) of /oː/ in CH 

CH Female Male 

Variable Target N Mean StDev N Mean StDev 

F1 oː 88 514 48.0 96 406 46.5 

F2 oː 88 1209 211.1 96 941 105.7 

Conclusion: Figure 71 shows the F1-F2 values of all vowels measured for the 
CH dialect. The data reveal that in terms of their frequency range, the vowels /a/ 
and /aː/ overlap to a great extent. Impressionistically they both tend to have a 
central quality in the CH dialect, although a slight tendency toward more front 
and back articulations is also observed. Contact with Persian may be affecting the 
production of these vowels, as Persian has both a front /æ/ and a back /ɒ/ in its 
vowel system.    

The vowels /i/ and /iː/ are almost entirely separated in F1-F2 space, which in im-
pressionistic analysis leads to different vowel qualities. The durational difference 
between /i/ and /iː/ is very small, as /iː/ is, on average, only 1.14 times longer than 
/i/. It can therefore be stated that the primary phonetic correlate of the /i/ vs. /iː/ 
distinction in CH is quality rather than quantity. Thus, in accordance with the 
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present data, the vowels /i/ and /iː/ can be represented phonemically as /e/ and /iː/ 
in the inventory of the CH dialect. 

The /iː/ tokens are chiefly produced with a quality close to a cardinal [i] both by 
male and female speakers while the /i/ tokens generally have an [e]- or [ɪ]-like 
quality. The vowel in the word ziːt ‘soon’ sometimes shows a tendency for a low-
er quality, and at the same time, it tends to have a short duration, similar to other 
/iː/ vowels in CH. This lowering and shortening of /iː/ may indicate a categorical 
change underway from /iː/ to /e/ in this word. Similar lowering of /i/ is seen to 
occur more actively in the other four dialects, where specific words, for example 
dil ‘heart’ (in KH) and ǰist ‘fled’, have apparently changed to deːl (only in KH) 
and ǰeːst, respectively, in the speech of all speakers of those dialects.     

Both /u/ and /uː/ in CH are generally produced as an [ʊ]-like vowel, although 
many cases of lower [o]-like vowels are also attested, as well as a few cases of 
[u]-like vowels. Fronting with concomitant lowering is also observed, more often 
for /u/ than /uː/. Fronting is not obligatory in this dialect as it occurs infrequently 
among the male speakers and not in all eligible contexts with the female speakers. 
Figure 71 shows that the range of F1-F2 values for the vowels /u/, /uː/, and /oː/ 
overlap to a great extent in CH. The durational analysis presented in Section 2.7 
shows that the long /uː/, on average, is 1.15 times longer than the short /u/, which 
means that the only phonetic correlate that distinguishes long /uː/ and short /u/ is 
a quite weak durational distinction. For long /uː/ and long /oː/, however, the dif-
ference is slightly larger (/oː/ is, on average, 1.31 times longer than /uː/) which 
perhaps helps to distinguish between the two in perception. In any case, it is at 
present unclear how listeners can differentiate between /u/, /uː/, and /oː/ in per-
ception. Possibly, there are aspects in the production of these vowels that are not 
revealed by the data analysis at hand. For example, /oː/ might have inherently 
different vowel dynamics than /uː/, which a formant measurement that samples 
the central vowel formant frequencies cannot capture. However, an analysis of 
the formant transitions in CH vowels is outside the scope of this thesis. An alter-
native suggestion might be made for /u/, vs. /uː/ in CH, namely that /u/ and /uː/ 
are merging into /o/, leading to a contrast between short /o/ and long /oː/ with a 
small durational distinction. Yet another alternative is that the merger of /u/ and 
/uː/ has not yet been completed, and that CH speakers still distinguish short /u/ 
and long /uː/ phonemically. The small phonetic separation between the two would 
then indicate a case of near-merger (Labov et al. 1972). However, the case of /u/, 
/uː/, and /oː/ in CH is a complicated one and requires further investigation. 

The vowel /eː/ is observed to be produced with a range of height variants. The 
most usual production is close to a cardinal [e] vowel, but [i] and [ɛ] qualities also 
occur, apparently without being conditioned by context or other factors. For the 
word seː ‘three’, the productions s[ej] and s[ɛj] are observed to occur more among 
the females than the males, who mostly use s[eː]. The fact that males work out-
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side the home and are in closer contact with Persian, which has a cognate word se 
‘three’, may contribute to the low frequency of occurrence of an off-glide produc-
tion among the male speakers. Diphthongization of /eː/ to [ɪe̠] is also attested in 
CH, but to a far lesser degree than in KH and IR. Diphthongization is observed to 
occur more frequently among the females than the males. A great deal of appar-
ent overlap in F1-F2 values between /iː/ and /eː/ is evident in Figure 71. The dura-
tional analysis (see Section 2.7) shows that, on average, /eː/ is 1.40 times longer 
than /iː/. It is unclear whether this durational difference is sufficient to uphold 
perceptual distinctiveness between /iː/ and /eː/ or whether other factors also play a 
role. For example, there may be differences in formant transitions between /eː/ 
and /iː/ that the present analysis fails to capture and which may serve as a phonet-
ic correlate of the /eː/~/iː/ distinction. 

The vowel /oː/ has a great deal of variation in its production, which is evident in 
the spread of F1-F2 values in Figure 71. While a quality close to a cardinal [o] is 
predominant, there are a number of cases in which /o/ is produced as a lower, [ɔ]-
like vowel, and fronting in coronal contexts yielded more fronted variants. Also, 
diphthongization of /oː/ to [ʊe̠] is observed to some degree in CH, but the speak-
ers differ in how frequently they produce diphthongized variants.  

Based on the present analysis of the vowel articulations in the CH dialect, a pho-
nemic vowel chart, with the phonetic variations in square brackets, can be drawn 
up for the Balochi dialect of Chabahar (CH) in Table 40. A great deal of uncer-
tainty surrounds the phonemic analysis of the back high vowels, /u/, /uː/ and /oː/. 
The suggestion made here is tentative, as indicated by the question marks in the 
table. Clearly, the CH vowel system requires a more comprehensive study. 
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Figure 71. Formant values for the vowels in CH (long vowels are indicated by capital 
letters in the legend) 
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Table 40. The phonemic representation of vowels in CH (within slashes) with the phonet-
ic variations described in square brackets 

 Front Central Back 
High  /iː/  

[from high to high 
mid] 

 /uː/?  
[near high to high 
mid] 

High-mid /eː/  
[from near high to 
low mid, and diph-
thong ɪe] 
 
/e/  
[from near high to 
high mid] 

 /oː/  
[from high mid to 
low mid and to cen-
tral high mid, and 
diphthong ʊe̠] 
/o/?  
[from high to near 
high and to high mid 
and to central high 
mid] 

Low-mid    
Low   /a/  

[from central to 
back] 
/aː/  
[from central to 
front and to back] 
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4. Phonological processes 

In this section the possibility that some phonological processes such as fronting, 
diphthongization, and nasalization are occurring is studied.  

4.1. Fronting 
 
Fronting of back vowels is a commonly occurring phonological process that has 
been observed in many languages. It is usually an assimilatory process condi-
tioned by the segmental environment. In the assimilation process, vowels may 
condition other vowels (such as in vowel harmony) or consonants (for example in 
the fronting of velar stops) and, usually, these fronting processes are conditioned 
by front vowels (Burquest, 2006: 122–124). Likewise, consonants articulated in 
the front of the oral cavity, i.e. coronal and palatal consonants, may trigger the 
fronting of vowels or other consonants. The phonetic basis for these phonological 
processes is well documented. For example, the assimilatory effects of a vowel 
on an adjacent vowel (V-to-V coarticulation) are demonstrated by Öhman (1966). 
Also, Ohala (1981) shows how phonetic variability in vowel production caused 
by consonantal context can result in phonologically regulated fronting, an account 
which Harrington (2012) has extended using data from German and English.  

It is common for vowels to assimilate one or more features such as height, front-
ness, or rounding from the other vowels involved in the assimilation process. 
Umlaut, which is regressive vowel assimilation, can be illustrated by the German-
ic i-umlaut which shows a process of fronting (Lass, 1988: 171–172). In this pro-
cess, back vowels, such as [u] and [o], become fronted to [y] and [ø] before front 
high vowels and palatal approximants. 

The fronting of vowels due to consonantal context is also extensively document-
ed. The descriptions range from demonstrations of clearly conditioned, regular 
phonological change to accounts of fronting processes that are more phonetic 
than phonological in nature. Fronting of back high and mid-high vowels in Eng-
lish is one example of regular phonological change. For example, Jansen (2012) 
remarks that fronting of the /u/ and /o/ in the lexical set GOOSE and GOAT is a 
major issue in northern and southern hemisphere varieties of English. She contin-
ues that the vowel in the GOOSE-fronting phenomenon is generally centralized. 
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Harrington et al. (2007: 1473–1475), investigating /u/-fronting in Southern Brit-
ish English Received Pronunciation (RP), show that /u/ has become fronted dur-
ing the last 50 years in Southern British English RP. In addition, Harrington et al. 
(2011) comment that the fronting of /u/ and its lax counterpart /ʊ/ (lexical sets 
GOOSE and FOOT)35 “have been shown to be sound changes in progress” in the 
last 50 years in Standard Southern British English, in Australian English, and in 
many varieties of North American English. Although the fronting of /u/ and /ʊ/ in 
English dialects has occurred in all contexts (i.e., both in fronting contexts, such 
as soot, and in non-fronting contexts, such as swoop), Harrington (2012) consid-
ers the trigger for the change to be fronting induced by coronal contexts and pro-
vides an account of how this might have taken place.  

According to Flemming (2003: 335), investigating Cantonese, “coronals can con-
dition fronting of vowels”, for example, the back rounded vowels [u] and [o] 
cannot appear between the coronal consonants in Cantonese: “/tyt/ */tut/, /tøn/ 
*/ton/”. The distributional restriction shown by these words illustrates the front-
ing of back vowels between coronals. Maclagan et al. (2009, 2004), who investi-
gated fronting in Maori and New Zealand English, point out that alveolar conso-
nants (a subset of the coronal group of sounds) facilitate fronting of high back 
vowels, as the back vowels [u, uː] “were much fronter following /t/ than follow-
ing other consonants”. They also cite Stevens and House’s (1963) statement that 
the coronal consonants (i.e. dentals, alveolars and palatoalveolars) before /u/ 
“produced greater raising of F2 than any other consonant-vowel combination”.  

The Russian linguist Gryunberg has worked on a number of Iranian languages. In 
his article “Seistanskiy dialect v Serakhse” (1963), in which he studied the Sistani 
Persian dialects spoken in Sarakhs, Turkmenistan, he posits three phonemes, /u/, 
/ü/, and /ŭ/ in the vowel series of this dialect. It is clear from his account that /ü/ 
is a front high rounded vowel, and a phoneme independent of the back /u/ vowel. 
The process of /u/ fronting is also observed in the Sistani Persian dialect spoken 
in the Sistan region of Iran. Okati et al. (2009) claim that in the Iranian Sistani 
dialect (Persian Sistani) a fronting of /u/ towards a central /ʉ/ has taken place. 
They also point out that the coronal consonants cause further fronting of the cen-
tral /ʉ/ towards the front rounded vowel [ʏ]. Considering other Iranian languages 
and dialects, it seems that fronting is a common phenomenon in the area where 
the Sistani Persian is spoken. Abbasi (1386: 65, 68, 85) investigates vowel 
changes in the dialects spoken in the Birjand region (e.g. Nehbandani), which is 
located in the south of Khorasan and the north of Sistan. His study shows fronting 

                                         
35 The Standard Lexical Sets for English were introduced by John C. Wells (1982) in “Accents of 
English”. Wells defined each lexical set on the basis of the pronunciation of words in two reference 
accents, which he calls RP (Received Pronunciation, British English) and GenAm (General Ameri-
can), e.g., fronting of /u/ in the GOOSE lexical set: goose, few, group, who; and in the FOOT lexi-
cal set: foot, full, look, could; fronting of /o/ in the GOAT lexical set: goat, home, soul, soap (John 
Wells’s Phonetic blog 2010, http://phonetic-blog.blogspot.se/2010/02/lexical-sets.html, retrieved 
April 2012). 
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and unrounding of Middle Persian /u/ towards the vowels /i/ and /e/ as well as 
fronting and unrounding of the sequence /ow/ to /ej/ in these dialects, e.g. 
/budam/ > /bidam, bedam/ ‘I was’, /pul/ > /pil/ ‘money’, and /dowlat/ > /dejlat/ 
‘government’. 

Fronting has been observed in various other Iranian languages, such as Mazanda-
rani, Semnani, and Sorkhei (Lecoq 1989: 250). It has also been reported for the 
Delvari dialect spoken in Delvar, Bushehr province, in the southwest of Iran. 
Kambuzia and Mamasani (1385: 88) give evidence of the fronting of /u/ to /i/ in 
this dialect, e.g. /suzan/ > /sizan/ ‘needle’, /dur/ > /dir/ ‘far’, /rasu/ > /rusi/ ‘wea-
sel’. This kind of change is also attested in other dialects spoken in southern Iran, 
e.g. in the Dashtestani and Liravi dialects, which are neighbors of Delvari (Ak-
barzadeh 1381 cited in Kord Zafaranlu Kambuzia and Mamasani, 1385: 88), as 
well as in Lari.36 It is also attested in Dezfuli and Shushtari, two closely related 
Persian dialects spoken in Dezful and Shushtar in southwest Iran. The vowels /oː/ 
and /uː/ of early New Persian are fronted to /iː/ in Dezfuli-Shushtari in words 
such as “biːd ‘was’, riː ‘face’, and kiː ‘blood’” (MacKinnon 1974). The fronting 
occurs mostly before dentals in these dialects (ibid). Like in many languages, the 
fronting of consonants, such as velar plosives (/k/ in /kiːf/ → [kʰʲiːf] ‘bag’), has 
been observed in Modern Persian (Jahani and Paul 2008) but no vowel fronting 
has yet been reported to occur in this language. Perry (2005: 18) describes a pro-
cess of /u/ being fronted to a central or front articulation in the Tajiki variety of 
Persian under the influence of the Uzbek language.   

The occurrence of fronting has also been reported for various dialects of Balochi. 
In several different studies on the Balochi language, it has been claimed that, in 
cognate words a Persian uː is often changed to iː in Balochi, e.g. “diːr for duːr 
‘far’, biːta for buːda ‘become’, diːt for duːd ‘smoke’”37 (Dames 1891: 6, Grierson 
1921: 336). This mostly applies in the Eastern and Southern Balochi dialects 
(Dames 1891, Grierson 1921, Elfenbein 1966, 1990, Jahani and Korn 2009), 
some of which are also spoken in the southeast of Iran. 

Similar examples of fronting, zuːt > ziːt ‘soon’ and buːt > biːt ‘he/she be-
comes/became’, are observed in the present data in the CH dialect, which is spo-
ken in the southern linguistic area of Balochi. In addition, Elfenbein (1990: II: 
XII) points out that in Saravani dialect the long “ū is fronted to ǖ (but mostly 
written ū in the texts)”. Spooner (1967: 58), in his study of Balochi varieties spo-
ken in the Saravan region, claims that in general Saravani “keeps long u while 
most other dialects have changed it to i”. Fronting of the long /uː/ is also observed 
in the Saravani dialect, as well as the other dialects under investigation (see the 
following sections).  

                                         
36 Field observation by Carina Jahani, March 2009. See also Kamioka and Yamada (1979: xii).  
37 These examples, taken from Dames (1891: 6) and Grierson (1921: 336), are written as they are 
referred to by the authors in the sources.  
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To study fronting in the five Iranian Balochi dialects under investigation, a subset 
of the vowel data, comprising the formant measurements for the back vowels /u/, 
/uː/, and /oː/ is used. As described in Section 3, these formant data are obtained 
by measuring the first two formant frequencies at the center of each vowel. For 
the present analysis, the data for the back vowels /uː/, /u/, and /oː/ have been di-
vided into three groups. The first group comprises vowels that occur between two 
coronal consonants. In the case of Balochi, the coronals encompass the conso-
nants /d/, /t/, /s/, /š/, /r/, /l/, /n/, /č/, and /ǰ/; so this first group contains vowels that 
are flanked on both sides by such consonants. The second group comprises vow-
els that are flanked on both sides by non-coronal consonants. The third group 
comprises vowels that are flanked by a coronal consonant on one side and a non-
coronal on the other.   

The investigation shows that the fronting of /u/, /uː/, and /oː/ is variable both with 
regard to the extent of the fronting as well as its frequency of occurrence. Front-
ing is mostly observed in coronal contexts and it is more evident in the environ-
ments where the coronals č and ǰ are present. The following sections describe the 
fronting process taking place in these dialects, both in terms of impressionistic 
analysis and with reference to the formant measurements, which are presented in 
Figures 72–84 (the figures showing fronting in the different words are also pre-
sented there). As in the section on the vowel systems (Section 3), the first formant 
frequencies of the tokens are presented (in Hz) in the y-axis and the second for-
mant frequencies on the x-axis in each figure. Thus fronting will reveal itself as a 
tendency for tokens to be shifted rightwards, towards higher F2 frequencies, in 
the scatterplots.  

4.1.1. Fronting of /oː/  

The scatterplots in Figures 72 and 74 show F1 and F2 frequencies measured for 
the vowel /oː/ (shown with capital O in the legends of the figures) in each dialect. 
The data for male speakers are given in Figure 72 and for female speakers in Fig-
ure 74. In each scatterplot, the data for the three context groups, coronal, half-
coronal, and non-coronal, are given different symbols. Vowels produced with a 
quality similar to a cardinal [o] will appear in the bottom left corner of the plots, 
while vowels with an [ʏ]-like quality (fronted) will appear in the bottom right 
corner of the plots. This means that the more fronted an /oː/ vowel is, the further 
to the right in the plot its F2 value will be. Although gender differences are not 
accounted for to any great extent in this work, one can note at a glance that there 
appears to be a consistent difference between the males and females in the fig-
ures, such that in all dialects, with the exception of IR, the female speakers show 
a greater tendency for fronting than do the male speakers.  
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As seen in Figures 72 and 74, there is no evidence of /oː/ fronting in the non-
coronal context in the SI, SA, and CH dialects, neither for the male nor the fe-
male speakers. However, it seems that in both the half- and full-coronal environ-
ments there is generally a modest degree of fronting. In most cases this fronting 
can be seen as a coarticulatory function of context, rather than an active phono-
logical process. By contrast, the formant values for /oː/ in the KH and IR dialects 
show an overlapping in all three contexts of non-, half-, and full-coronal, i.e.; 
coronal contexts do not cause more fronting than non-coronal contexts. Instead, at 
first glance, KH and IR generally seem to shift their /oː/ tokens further to the right 
in the plots relative to CH, SA, and SI. The main reason for this is the diphthong-
ization phenomenon which often accompanies the fronting process in these dia-
lects (see Section 4.2). Diphthongization of /oː/ implies that it is produced as a 
diphthong such as [ʊe̠], [ɵe̠], or [ʏe̠], and this is the dominant production of /oː/ in 
KH and a very frequent one in IR. It also occurs, but to a much lesser degree, in 
CH, specifically in the speech of the two female speakers.  

Given that this diphthongization of /oː/ is a historical change whereby a back 
mid-high rounded vowel [o] becomes a diphthong, it can be viewed partly as 
fronting, since it introduces a mid-high, near front vocalic element into the vowel. 
The rightward shift of the /oː/ tokens in the scatterplots, towards higher F2 values, 
should be interpreted in light of this diphthongization. The shift is partly a func-
tion of the measurement method; since the formant values are measured at the 
center of the vowel, a diphthongal vowel, such as [ʊe̠], will appear to have a 
higher F2 value than a non-diphthongal one, such as [ʊ], simply because the body 
of the tongue has moved forward considerably at the center of the diphthong, 
causing F2 to rise. However, impressionistically it is clear that diphthongization 
can occur with simultaneous fronting, resulting in articulations such as [ɵe̠] and 
[ʏe̠]. This is supported by the scatterplots for KH (and to a lesser degree for IR), 
which show a considerable spread in F2 towards higher frequencies. From this, 
one can infer that the diphthongal /oː/ tokens in KH (and less clearly in IR) do 
occur with fronting of the initial back, high vocalic element, but this fronting is 
not conditioned by the consonantal context. Instead, this fronting may be due to 
the presence of the final mid-high near-front vocalic element in the diphthong. 

Examples of fronting with simultaneous diphthongization in KH and IR include 
words with the vowel in a coronal context, such as doːšiː, which in some cases is 
uttered as d[ʉe̠]šiː, Other examples of diphthongization which also showed front-
ing in some tokens are goːk as g[ʉe̠]k or g[ʏ̠e̠]k ‘cow’, doːst as d[ʉe̠]st or d[ʏ̠e̠]st 
‘friend’, and baloːč as bal[ʉe̠]č or bal[ʏ̠e̠]č ‘Baloch’. As seen in the word goːk, 
there is no coronal context, but the fronted form still occurs when it is diphthong-
ized to g[ʉe̠]k or g[ʏ̠e̠]k. This is a strong indication that fronting is not condi-
tioned by consonantal context in KH and IR, and that the front vowel [e̠], which 
forms the second part of the diphthong, may be causing the first part of the diph-
thong to be fronted to [ʉ].     
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A further corroboration of this can be found in the word do ‘two’ (also uttered as 
doː), which in the data occurs in the phrase do braːs ‘two brothers’. The analysis 
of diphthongization (see Section 4.2) showed that the [o] vowel in do braːs is 
never diphthongized in KH and IR (even in the long form doː uttered by some 
speakers). Given that a coronal context does not cause any significant degree of 
coarticulatory fronting in KH and IR, and that the [o] in do braːs is exempt from 
diphthongization, one would expect the [o] tokens of do for KH and IR to be 
further back than /oː/ in most other words. In the scatterplots in Figures 73 and 75 
this can be deduced from the absence of fronted tokens for do in KH and IR. This 
prediction holds true mainly for the KH and IR male speakers, for which these 
tokens are produced quite far back. The cognate word do ‘two’ in Persian, which 
is neither fronted nor diphthongized, can be a factor contributing to the status of 
do (also doː) in KH and IR.  

Contextual effects of fronting are more evident in CH, SI, and SA. In these dia-
lects, /oː/ vowels in a non-coronal context are generally further back than those in 
half- and full-coronal contexts. For example, goːk ‘cow’ and goːkeː ‘it is a cow’ 
tend to have an /oː/ vowel that is further back than the one in doːst ‘friend’ and 
doːšiː ‘last night’. The difference is generally small, and can be explained in 
terms of coarticulation rather than phonologically conditioned fronting. However, 
one should note that in SA, the /oː/ vowel in doːšiː ‘last night’ has a quality that is 
considerably higher, and for the female speakers is much more front than other 
/oː/ vowels, such as the vowel in doːst ‘friend’, which also occurs in a full-
coronal context but is produced considerably further back and lower. In SI and 
CH some fronting is also evident in doːšiː, but in SA the /oː/ vowel in this word 
seems to be spectrally entirely separate from the remainder of the /oː/ tokens, 
indicating a separate vowel quality in this particular word. This may indicate that 
in SA, fronting is more than just a coarticulatory effect and has, in fact, resulted 
in a sound change, but such a radical finding would need further corroboration.  

The parameter of open vs. closed syllables does not seem relevant for fronting. 
For example, the closed syllable /oː/ in doːst does not consistently differ from the 
open syllable /oː/ in doːšiː in terms of frontness in any of the dialects (with the 
exception of SA; see previous paragraph). For the CH males and SI females, for 
example, it is evident that the /oː/ in doːšiː is higher, but not more fronted than the 
/oː/ in doːst. In the IR male data the vowel in doːst tends to be more front than in 
doːšiː. In the remainder of the data, doːšiː seems to have a more front vowel than 
does doːst, but this difference is more likely a V-to-V coarticulation effect due to 
the high front vowel that follows in doːšiː rather than a function of syllable struc-
ture. Further examples of /oː/ fronting include the words do braːs ‘two brothers’ 
and baloːč ‘Baloch’. Figures 73 and 75 show fronting of /oː/ in the different 
words in the data.  
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Figure 72. Fronting of /oː/ in different contexts among the male speakers of all dialects 
(/oː/ is indicated as O in the legend) 
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Figure 73. Fronting of /oː/ in different words among the male speakers of all dialects 
means š, C means č) 
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Figure 74. Fronting of /oː/ in different contexts among the female speakers of all dialects 
(/oː/ is indicated as O in the legend) 
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Figure 75. Fronting of /oː/ in different words among the female speakers of all dialects (x 
means š, C means č) 
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For the sake of comparison, the scatterplot in Figure 76 shows all the F1-F2 to-
kens for /oː/ in all five dialects in the same plot. The different colors represent 
different dialect (as indicated in the legend) in the figure. The males speaking the 
SI and CH dialects show the least degree of /oː/ fronting, as they are not spread 
towards the center of the plot but are instead fairly well contained in the lower 
left section of the plot. The females speaking SI and CH show more of a tendency 
for fronting than their male counterparts. The largest spread of tokens towards 
higher F2 values is found in the KH and IR dialects, in which alongside fronting, 
the diphthongization of /oː/, contributes to the variability of the tokens. The outli-
er tokens in SA (the tokens that have the lowest F1 values), also mentioned 
above, are instances of the word doːšiː ‘last night’ uttered as d[ʉː]šiː or d[ʏ̠ː]šiː. 
The overall picture that emerges is that fronting is not a regular phonological 
process in any dialect. The CH and SI data only indicate a moderate degree of 
fronting that is largely context dependent, i.e., fronting induced by an adjacent 
coronal consonant. This is also the case in SA, although the production of doːšiː 
‘last night’ as d[ʉː]šiː and d[ʏ̠ː]šiː does seem more like a case of phonologically 
determined variability than of coarticulation due to context. Lastly, the IR and 
KH data suggest that fronting occurs frequently in these dialects, resulting in a 
large spread in the F2 domain. Thus, although fronting of /oː/ is frequently ob-
served in these dialects, the only case that can be made for viewing this fronting 
as a regular phonological process or a phonological change is the production of 
doːšiː in SA. In all other cases, fronting should rather be seen as a trend that 
might, in time, give rise to regular phonological processes or changes in the vow-
el systems of these dialects.   
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Figure 76. Fronting of /oː/ in all dialects (/oː/ is indicated as O in the legend)  
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4.1.2. Fronting of /u/ and /uː/ 

Figures 77 and 78 present scatterplots of F1 and F2 values for /u/ in all target 
words for the male speakers (Figure 77) and female speakers (Figure 78) in each 
dialect. Note that words tokens excluded from the analysis in Sections 2 and 3 
(for the purposes of cross-dialectal comparison, see Section 2.2) have been in-
cluded in the present analysis of intra-dialectal fronting. As there are no tokens 
for short /u/ in non-coronal contexts in the data, scatterplots for different contexts 
are not presented. Figures 79–82 present scatterplots of F1 and F2 values for /uː/. 
Figures 79 and 80 show tokens for three context groups, full-coronal, half-
coronal, and non-coronal, for males and females respectively (see the preceding 
discussion of /oː/ for further details on this grouping). In Figures 81 and 82, the 
data for each target word are indicated separately. The number of /u/ and /uː/ 
tokens for different words may differ in different dialects, because some words 
are not uttered in some dialects or because the speaker replaced the intended tar-
get word with a synonym.  

Vowels that are produced with a quality similar to a cardinal [u] will appear in the 
bottom left corner of the plots, while vowels with a more fronted [ʏ]-like quality 
will appear in the bottom right corner of the plots. This means that the more 
fronted an /u/ or /uː/ vowel is, the further to the right in the plot its F2 value will 
be. Since the vowels /u/ and /uː/ are often produced with an [ʊ]- or [o]-like quali-
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ty in the Balochi dialects (see Section 3), they often exhibit higher frequencies for 
F1 and F2 than those normally associated with vowels with a cardinal [u] quality. 
The further to the front of the oral cavity the body of the tongue moves in articu-
lating a vowel, the higher the F2 value becomes. Therefore, the rightward spread 
of the /u/ and /uː/ tokens in the scatterplots indicates the range of fronting ob-
served in each dialect. The scatterplots show that fronting does not occur to the 
same degree across the dialects and among the speakers, and it is apparent that 
the females in general show a greater tendency for fronting than the male speak-
ers.   

The available contexts for /u/ in the data are full- and half-coronal environments; 
there are no data for /u/ in a non-coronal context. For the short /u/ in the full-
coronal context, the data come from the words abdul ‘Abdul’, duz ‘thief’ and zurt 
‘he/she took’. For the half coronal contexts, the data come from the words guṭ 
‘throat’, kučak ‘dog’, kučik ‘dog’, kuǰẽ ‘where is’, buz ‘goat’, and buzeː ‘it is a 
goat’.    

The male speakers of CH and SI have a similar range in F1-F2 frequencies for the 
short /u/, with an F2 ranging from approximately 900 to 1400 Hz. The male /u/ in 
SA has slightly higher F2, ranging from approximately 1000 to 1500 Hz. This 
indicates that fronting of /u/ does not occur to any great extent in the speech of 
the males in these three dialects. The female speakers of CH, SI, and SA appear 
to have a greater spread of F2 frequencies than the male speakers.   

In the words kučak, kuǰẽ, and buzeː, the female SA speakers produce F2 values 
for /u/ ranging from approximately 1500 to 1900 Hz, with F1 in the region of 450 
to 550 Hz, indicating a central or near-front quality rather than a back quality for 
the /u/. By contrast, the /u/ in buz, duz, guṭ, and abdul generally has a considera-
bly higher F1 (above 600 Hz) and a lower F2 (below 1500 Hz), indicating a mid, 
back or near-back quality. In fact, the female SA speakers show an almost com-
plete separation in the F1-F2 domain in these two groups of words. For the male 
speakers, this pattern is also observable to some degree, but the two groups of 
words are not clearly separated in the F1-F2 domain.  

The female SI speakers, having F2 values ranging from 1100 to 1700 Hz, gener-
ally produce a fairly central mid-high quality for /u/, although somewhat further 
back (with lower F2) in most tokens of the words guṭ, buz, and buzeː and slightly 
more front (higher F2) in the words kuǰẽ, kučak, and abdul. Thus the SI females 
produce slightly more fronted instances of /u/ than do the males, but there are still 
few, if any, tokens that can be considered near-front. The males speaking SI show 
a similar pattern; the /u/ vowels in guṭ, buz, and buzeː are generally more back 
than in kuǰẽ kučak and abdul, but are also generally slightly lower, as indicated by 
higher F1 values for /u/ in the former group of words.   
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The female CH data exhibit a different pattern from SA and SI in that the /u/ is 
usually produced with a much lower quality. Thus all the /u/ tokens in kučik, kuǰẽ, 
guṭ, abdul, duz, and zurt have F1 values above 500 Hz. An exception to this is /u/ 
in buzeː, which has almost always an F1 below 500 Hz. The result is that while 
the male speakers generally have a near-back [ʊ]-like quality for /u/, the female 
speakers produce a more central [ɵ̠]- or [ɵ̞]-like quality in all of the target words 
except buzeː, which tends to have more of an [ʊ] quality. The female CH data 
therefore suggest a centralization tendency for /u/, although one can also interpret 
the data as indicating a lowering to [o] and a fronting towards [ɵ].  

In IR, many of the /u/ tokens tend to be produced with a higher quality than in the 
other dialects. For the words kučik (or kučak) ‘dog’, kuǰẽ ‘where is’, and buzeː ‘it 
is a goat’, the male speakers mostly tend to produce a high, central [ʉ]-like quali-
ty, while the female speakers vary more in degree of frontness, from near-back 
[ʊ] to near-front [ʉ̟]. However, in the words buz, duz, guṭ, and abdul, both the IR 
females and one of the males show higher F1 and lower F2 values, indicating a 
lower, more back quality (towards [o̞]) for the /u/ vowel, and the remaining IR 
male also has a more back quality for these words, though higher (towards [ʊ] 
and [u]). For both male and female KH speakers, the /u/ vowel in the words buz, 
duz, and guṭ tends to be lower and further back than the /u/ vowel in kučak, kuǰẽ, 
and buzeː. Thus the male speakers variably produce [ʊ]- and [ʉ]-like vowels for 
/u/, but do not produce more fronted variants. The female KH speakers, however, 
often produce near-front [ʏ]-like vowels for /u/ in their utterances. 

On the whole, the formant data for /u/ appear to give a rather contradictory pic-
ture with regard to fronting. Two points in particular serve to illustrate this. First, 
the /u/ tokens for duz, a full-coronal context that one would expect to cause some 
fronting, generally seem to have lower, more back variants than those in words 
like kuǰẽ, kučak, and buzeː, with the /u/ in half-coronal contexts. Second, the qual-
ity of the /u/ vowel in the word buz ‘goat’, with no clitic attached, is often quite 
different from that in buzeː ‘it is a goat’, a difference so large that it cannot be 
explained solely with reference to V-to-V coarticulation.  

At the same time, the observed variation in phonetic expression of the /u/ vowel 
in the present data seems to word-dependent. In fact, disregarding context (full-
coronal vs. half-coronal), the general pattern emerges that the words buz, duz, and 
guṭ, in which /u/ occurs in a closed syllable, are uttered lower and more towards 
the back, showing the quality of an [o̞] vowel. (The CH data are an exception, 
which is discussed further below). At the same time, /u/ in the words buzeː, 
kučak, and kuǰẽ, in which /u/ occurs in an open syllable, is produced with a higher 
and more front vowel. Because of this it may be possible to establish an allophon-
ic rule for /u/ that results in two distinct realizations, approximately [o̞] and [ʊ̟], in 
closed and open syllables respectively. This variability is not present for /uː/ (see 
below), and so the /u/ vowel can be described as an unstable vowel which varies 
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in quality depending on syllable structure, while /uː/ can be described as a stable 
vowel that does not vary in such a way.  

This pattern can most clearly be seen in the data for the female SA and KH 
speakers (Figure 78). For the SA females, there is an almost complete spectral 
separation between “closed syllable /u/” (in buz, duz, guṭ and abdul) and “open 
syllable /u/” (kučak, kuǰẽ and buzeː). Some individual data points are at odds with 
this description, but, on the whole, there does seem to be a clear differentiation in 
quality between /u/ in closed vs. open syllables. The exact same pattern can be 
seen in the female KH data; i.e. /u/ in closed syllables is further back and lower 
than /u/ in open syllables. For the IR females, there is more back-to-front variabil-
ity in the open syllable /u/, but there is still, by and large, a clear spectral separa-
tion between instances of /u/ in closed and open syllables.  

While the female data for SA, KH, and IR more or less conform to the notion of 
an allophonic split of /u/ in closed and open syllables, the male data for these 
dialects are not as conclusive since they show more of an overlap in the F1-F2 
domain between closed- and open-syllable /u/. Despite this, it is still clear also in 
the male data that closed-syllable /u/ tends to have lower, more back variants than 
open-syllable /u/. The fact that the males generally have less fronting than fe-
males, not only for /u/, but for /oː/ and /uː/ as well, may have the effect of attenu-
ating the open vs. closed quality difference in /u/. In other words, the male speak-
ers’ general “reluctance” to produce as strongly fronted variants as the females 
may have the effect of reducing the distance between the two variants of /u/ in 
male speech.  

At first glance, the SI data do not seem to follow the pattern of possessing differ-
ent variants depending on syllable structure. It is certain that the /u/ vowels in 
buz, duz, and guṭ are those that are furthest back, while the ones in kučak and kuǰẽ 
are more front. However, for both males and females, the open syllable /u/ in 
buzeː is further back and is similar in quality to the /u/ in closed syllable buz and 
guṭ, an obvious violation of the closed vs. open syllable rule. It is possible, 
though, that in SI the word buz does not have an unstable /u/ vowel but should 
instead be described as having a stable /uː/ vowel. The strongest indication of this 
is that the duration of the /u/ in buz and buzeː in SI is more similar to the duration 
of the stable /uː/ vowels in zuːt and buːt than the unstable duz and guṭ. More data 
are needed to verify if this is a correct description, but if it is, the /u/ in buzeː does 
not violate the instability rule of the /u/ vowel in SI.   

A second violation of the instability rule in SI is the name abdul ‘Abdul’, which 
is uttered with a more front /u/ vowel, despite being located in a closed syllable. 
As the SI speakers, especially the females, seem to show lesser tendencies for 
lowering in abdul, one might postulate that they retain the traditional /u/ in this 
word, while the vowels in buz, buzeː, and guṭ have a lowered /u/ vowel due to 
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influence from the Persian Sistani dialect. In any case, the more fronted vowel in 
abdul in SI is very unlikely to be due to influence from the Persian Sistani dialect 
(which is spoken in the same area of SI Balochi and has an /ʉ/ vowel in its inven-
tory), since, similar to Persian, the cognate word in Sistani Persian is uttered as 
abdol.    

Note, also, that in SI the /u/ in the word duz ‘thief’ is not produced as low and far 
back as it is in the other four dialects. Instead, especially among the females, it is 
slightly higher and more front. Again, this is compatible with the notion that 
speakers of SI have been influenced by the Persian Sistani dialect (rather, than 
Standard Persian), which is spoken in the same areas as SI Balochi, since the 
cognate word dʉz ‘thief’ in Persian Sistani is produced with a more front vowel 
(see Okati et al. 2009) and may have affected duz in SI.  

The CH data do not exhibit syllable-dependent instability. First, the male and 
female speakers behave very differently. The females show more variable quali-
ties for /u/; i.e. they have a greater number of lowered and fronted variants. Re-
gardless of the strength of the tendency for lowering, both among the male and 
female speakers, the words buz and guṭ, and to some degree duz and buzeː, show 
more back qualities than the other words. Although in CH buzeː shows somewhat 
similar qualities to those in SI, it is not generally uttered with a duration associat-
ed with long vowels, as it is in SI. Thus CH does not show the same tendencies 
for fronting that are seen in the other dialects. Some fronting effects are seen in 
tokens of abdul, both in the lowered (female) and non-lowered (male) forms. It 
seems that in CH, variability in vowel height and fronting cannot be associated 
with syllable structure.     

The unstable /u/ observed in the Iranian Balochi dialects is likely to be a novelty 
introduced through influence from Persian, since such effects are otherwise un-
known in Balochi. For Persian, it has been posited that there is a durational and 
qualitative instability in what are traditionally described as short vowels (Lazard 
1992: 17). This instability means that when unstable (short) vowels occur in 
closed syllables, they are produced with a duration equal to the so-called stable 
(long) vowels, but when they occur in open syllables they are much shorter 
(Toosarvandani 2004). While some such durational effects may occur in the Ba-
lochi dialects under study, a strict durational dichotomy in open vs. closed sylla-
bles could not be established for any of the dialects in the durational analysis (see 
Section 2). However, the formant data do suggest that for SA, IR, KH, and (pos-
sibly) SI, there is a fairly consistent quality difference between /u/ vowels in 
closed vs. open syllables. It can be suggested, then, that the syllable-dependent 
allophony found in Persian has been transferred to Iranian Balochi, but that this 
transfer has not extended to phonetic content. In other words, Iranian Balochi has 
copied the idea of using syllable structure to control allophone distribution, but 
does not apply this allophony to duration.  
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The occurrence of this proposed allophony may also be rooted in other factors 
than the syllable structure, with further Persian influence, via cognate words, 
perhaps contributing to it. The cognate words boz ‘goat’ and dozd ‘thief’ in Per-
sian, which are produced with a mid-low back vowel, may have caused the pro-
duction of buz ‘goat’ and duz ‘thief’ in Balochi to be more back and lowered to-
wards an [o] or [ɔ] sound; this influence may also have spread to the non-cognate 
word guṭ ‘throat’, which is also uttered with a lower vowel. Furthermore, as men-
tioned in Section 2.2, there are many tokens (in all five dialects) of the words buz, 
duz, and guṭ that are uttered with a duration resembling long /uː/; i.e. the listening 
impression is that of a long vowel rather than a short one. However, this dura-
tional pattern is not at all consistent and cannot be described as a rule. The phe-
nomenon of instability is common in Iranian languages, so, similar to Persian, 
this phenomenon can be interpreted as instability of the short vowels in Balochi, 
which in closed syllables show inconsistent tendencies towards the longer dura-
tion of the stable long vowels. Therefore, the /u/ in the words buz and duz some-
times appear to behave durationally like the stable vowels, while in terms of qual-
ity they are lower and more back, similar to stable [o] in Persian.  

In other words, the lowered forms of buz (boz) and duz (doz) in the data, which 
also show less tendencies for fronting, can be attributed to a lexical code-copying 
from Persian, the dominant language in contact. Rzehak (2009: 115) takes Persian 
“as the model code which provides elements for being copied into Balochi as the 
basic code.” He (ibid) claims that “code-copying affects most readily the lexicon” 
and that the lexical copies “serve as an intermediary for copying phonic and mor-
phological-syntactical features of the model code.” 
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Figure 77. Fronting of short /u/ in different words among the male speakers of all dialects 
(C means č and J means ǰ) 

200015001000

200015001000

700

600

500

400

300

200015001000

700

600

500

400

300

CH

F2t2

F1
t2

IR KH

SA SI

abdul
buz
buzE
duz
gut
KuCak
kuCik
kuJE
zurt

Word

Sex = Male
Fronting of short /u/ in different words

 
 
Figure 78. Fronting of short /u/ in different words among the female speakers of all dia-
lects (C means č and J means ǰ) 
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As for the long /uː/, it seems that there is generally a lesser tendency for fronting 
than for /u/. Figures 79 and 80 present the F1-F2 measurements for /uː/ for males 
and females respectively, grouped according to context: full-coronal, half-
coronal, and non-coronal. Figures 81 and 82 present the F1-F2 data for each tar-
get word separately. The scatterplots show that there is less of a tendency for 
fronting in /uː/ than for /oː/ and /u/. Also, the females tend to use more fronted 
variants for the long /uː/ than the males. The data for /uː/ are mostly from half-
coronal contexts, i.e. where either the consonant preceding the vowel or the one 
following is coronal. The full-coronal context is represented by the word zuːt 
‘soon’, and since this word could not be successfully elicited for any of the CH 
consultants and the female SA consultants, these data sets have no tokens for /uː/ 
in a full-coronal context. The non-coronal context is represented only by the word 
daːnkuː ‘wheat’, in the phrase daːnkuː bgir ‘buy wheat’.  

Although the tokens from different contexts show a great degree of overlap, some 
tokens with clear fronting can be seen in the speech of females of most dialects in 
both full-coronal and half-coronal contexts but not in non-coronal contexts. How-
ever, full-coronal contexts do not consistently have the most fronted tokens in all 
dialects and for all speakers. For example, for the KH males and the IR females, 
fronting is seen more often in the half-coronal contexts than in the full-coronal 
ones. The sporadic fronting observed among the speakers of all dialects indicates 
that while fronting is more than just a coarticulatory phenomenon, it is still not a 
normative attribute of /uː/ in these dialects.    
 

As seen in Figures 81 and 82, which separate the data for the different target 
words, the F2 values of the /uː/ tokens are more variable in the female plots than 
in the male plots. The most fronted variants occur for the word ǰaːduː ‘sorcery’ 
and zuːt ‘soon’, with F2 values for female speakers as high as 1800 Hz. Such 
fronting is most commonly seen with SI females and to lesser degree KH fe-
males. While the degree of fronting of /uː/ for a specific word varies considerably 
in most cases, with SA female speakers all tokens of /uː/ in the sequence zuː biaː 
‘come soon’ are uttered with F2 values of approximately 1800 Hz, indicating a 
consistent fronting towards [ʉ̟] or lower (F1 values vary in the region 300–450 
Hz). It is conceivable that a phonological change that introduces a front, rounded 
phoneme /ʏː/ is in progress in SI (or, alternatively, an allophonic rule yielding [ʏ] 
in coronal contexts), and that the change is progressing through lexical diffusion. 
Note that we saw in the discussion of the fronting of /oː/ above, that the word 
doːšiː ‘last night’ in SA is uttered consistently as d[ʉː]šiː or d[ʏ̠ː]šiː indicating the 
possibility of a similar change.  
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 Figure 79. Fronting of long /uː/ in different contexts among the male speakers of all 
dialects (/uː/ is indicated as U in the legend) 
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Figure 80. Fronting of long /uː/ in different contexts among the female speakers of all 
dialects (/uː/ is indicated as U in the legend) 
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Figure 81. Fronting of long /uː/ in different words among the male speakers of all dialects 
(/uː/ is indicated as U in the legend) 
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Figure 82. Fronting of long /uː/ in different words among the female speakers of all dia-
lects (/uː/ is indicated as U in the legend) 
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The F1-F2 data for /u/ and /uː/ in all five dialects SI, SA, KH, IR, and CH are 
presented together in Figures 83 and 84, respectively. A comparison of the plots 
in the figures indicates that the females show more tendencies for fronting than 
the male speakers. Also, there is less fronting in the data for long /uː/ than for 
short /u/, both for the males and the females. Among the dialects, IR shows less 
lowering tendencies for both /u/ and /uː/ and most of its tokens that show tenden-
cies for fronting are found towards the bottom of the plots, indicating higher 
vowel quality, approximately an [ʉ] vowel. By contrast, in the CH dialect, it 
seems that the tokens are lowered and fronted towards a central [ɵ̞].  

On the whole, the data indicate that fronting is not yet obligatory in the Balochi 
dialects spoken in Iran, as none of the speakers in any of the dialects under study 
show consistent fronting of /u/, /uː/, or /oː/ in their utterances. However, a fronted 
variant appears consistently in two words, one with /oː/ (doːšiː ‘last night’) and 
one with /uː/ (zuː ‘soon’, also uttered zuːt, in the phrase zuː biaː ‘come soon’), 
indicating a possible phonological change, which seems to be taking place 
through lexical diffusion.   
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Figure 83. Fronting of the short /u/ in all dialects 
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Figure 84. Fronting of the long /uː/ in all dialects (/uː/ is indicated as U in the legend) 
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4.2.  Diphthongization 
 
From a diachronic perspective, diphthongization is a process in which a monoph-
thong changes to a diphthong. For example, “the monophthongs /e/ and /o/ have 
undergone diphthongization in many varieties of English to become, for example, 
[eɪ] and [ǝu]” (Carr 2008). This section investigates the phenomenon of diph-
thongization in the five Balochi dialects under study.  

The previous studies on Balochi language mention the existence of different se-
quences (called diphthongs by some scholars) in the vowel systems of the Balo-
chi dialects. For example, ai and au are reported in Eastern Balochi by Dames 
(1891) and in Eastern and Western Balochi by Grierson (1921), ay and aw in 
Rakhshani dialect by Barker and Mengal (1969) and in Balochi in general by 
Elfenbein (1989), ay, ey, and aw in Saravani dialect by Spooner (1967) and by 
Baranzehi (2003), ai, ao, and ei in Karachi Balochi by Farrell (1990), and ey, ow, 
ie, and ue in Balochi dialects in Iran by Jahani and Korn  (2009). Jahani and Korn 
(2009) categorize ie and ue under the diphthongs, but they believe that the se-
quences ey and ow are combinations of a vowel plus a glide (V+C).   

Diphthongs are also seen in other Iranian languages, the same family to which 
Balochi belongs. Beekes (1988: 35–38) reports the existence of the diphthongs oːi 
and aːe in Avestan, an Old Iranian language. Persian, which belongs to the South-
Western group of Iranian languages and is the language in the most contact with 
the Balochi dialects spoken in Iran, there are different views about the diph-
thongs. Samareh (1368) presents six diphthongs for Persian language varieties 
spoken in Iran, but points out that they are only diphthongs from a phonetic point 
of view and can be described as sequences of V+C. Ganjavi et al. (2003) believe 
there are no diphthongs in Iranian Persian, while Yaesoubi (2010) points out that 
there are two diphthongs oj and ow in this language. Yaesoubi (ibid) does not 
mention if these diphthongs have phonemic or phonetic status in this language. 
Hakimi (2012: 9), referring to Samareh (1368), remarks that the “digraphs or 
diphthongs” in Iranian Persian, ay, ey, uy, oy, ɑy, ow, do not have phonemic 
value and are the combined sequences of a vowel plus a consonant. Hakimi 
(ibid), who studies Tajiki Persian, points out that Tajiki has “four diphthongs” ay, 
aw, uy, and oːy, which also have phonetic values like the ones in Iranian Persian; 
i.e. they are taken as diphthongs only phonetically and not phonemically. In some 
cases he continues, a diphthong in Iranian Persian is altered to a monophthong in 
Tajiki Persian, e.g. ow to a, o, u, uː, a reverse process of diphthongization.    

Ruini, a dialect of Khorasani Persian, is spoken in Ruyin (north of Esferayen), 
northwest of Mashhad in Iran. Hatami (2011) uses the term diphthongs to refer to 
ɑw, ɑo, oe in this dialect, but declares that the second components in these diph-
thongs are not vowels at all, but are semivowels and change to /v/ and /y/ before 
vowels (e.g. ǰelɑw > ǰe.lɑ.ve). Diphthongs are also reported for some other Per-
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sian dialects in Iran; e.g. the diphthongs /aw, ew, ow, øw, əw, ey/ are reported for 
the Laki, a Persian dialect spoken in Kermanshah, by Mirdehghan and Mo-
radkhani (2010). Apparently, these so-called diphthongs are sequences of V+C in 
this dialect, as Mirdehghan and Moradkhani (ibid: 515) point out that “an extra 
semi-vowel /w/ is observed in the dialect comparatively to Persian”.38 This can 
indicate that the w sound in these so-called diphthongs is a consonant. Aldaghi 
(2011) mentions eight diphthongs, as she calls them, ay, ey, oy, uy, iy, ɑy, aw, 
ow, e.g. in tow ‘fever’ and kawsh ‘shoes’, for the Sabzevari dialect, a Persian 
dialect spoken in Khorasan in Iran, and Ebrahimi (2012) indicates ey, oy, aːy, ow 
for Bayzai dialect, a Persian dialect spoken in Fars in Iran. Although Ebrahimi 
(ibid) refers to these sounds as diphthongs, he describes them as sequences of a 
vowel plus the semi-vowels w and j. 

Urdu, which belongs to the branch of the Indo-Aryan languages of the Indo-
Iranian family, is one of the languages in contact with the Balochi dialects. Pho-
nemically, Urdu has no diphthongs in its vowel inventory. There are many speech 
sounds, such as oe, ia, oi, ua, that are considered as sequences of segments in 
Urdu (Sarwar et al. 2003–2004). Hussain et al. (2011) point out that, unlike Eng-
lish, Urdu lacks diphthongs, but sometimes English diphthongs such as aɪ, which 
has entered Urdu through loanwords, are not modified and therefore are pre-
served as diphthongs in this language.     

 
Diphthongs derived from the long eː and oː are also observed in the five selected 
Iranian Balochi dialects investigated in this study. These diphthongs are in the 
form of ie and ue, and are considered to be phonemic in the KH dialect in the 
present analysis. This section addresses the phenomenon of diphthongization of eː 
to ie and oː to ue, that is occurring in these dialects. 
 
The data analysis shows that the phenomenon of diphthongization, eː to ie and oː 
to ue, does not have the same status in all five dialects. The diphthongization is 
strongly underway in the Khash dialect, but is less noticeable in Iranshahr and the 
weakest in Chabahar. No diphthongization is seen in Sistan and Saravan except 
for a very few cases, with a low degree of diphthongization, in the speech of one 
consultant from the town of Gosht. Gosht is located in the Saravan area close to 
the border of Khash region, where the diphthongization is strongly occurring. A 
very weak trace of diphthongization is also observed in a few repetitions in the 
speech of one speaker of the SI dialect, but it is too feeble to be considered a sign 
that diphthongization is seriously taking place in this dialect. However, these very 
small tendencies toward diphthongization in SA and SI can be a starting point 
from which this phenomenon will grow in these dialects in the future.   

                                         
38 [w] is also observed as allophone of  /v/ in Sistani Persian spoken in Sistan region in the southeast 
of Iran (Okati, The phonology of the Iranian Sistani dialect, forthcoming). 
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The following spectrograms show examples of the diphthongization of oː to ue 
among the females (Figures 85–89) and eː to ie among the males (Figures 90–94), 
in the different dialects. The rise in the frequency of F2, the second line from the 
bottom (the green line) in the spectrograms in Figures 85–89 exemplifies the 
degree of diphthongization of oː to ue in the different dialects under study. A 
back high vowel [o] should have a low F1 and a low F2 throughout its produc-
tion. A rise in F2 indicates that the vowel becomes fronted (and possibly un-
rounded). The greater the rise, the greater the diphthongization tendency in the oː. 
The fall of the frequency of F2 seen in the spectrograms in Figures 90–94 exem-
plifies the degree of diphthongization for eː to ie; a front high vowel [e] should 
have a high F2 throughout its production. A fall in the frequency of F2 indicates 
that the vowel becomes lower and possibly more centralized. The sharper the fall, 
the greater the diphthongization tendency in the eː. 
 

 
Figure 85. goːk ‘cow’- KH- female Figure 86. goːk ‘cow’- IR- female 
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Figure 87. goːk ‘cow’- CH- female Figure 88. goːk ‘cow’- SA- female 

             
 
 

Figure 89. goːk ‘cow’- SI- female 

 
 

 
.  
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Figure 90. seːb ‘apple’- KH- male  Figure 91. seːb ‘apple’- IR- male 

               
 
 

Figure 92. seːb ‘apple’- CH- male Figure 93. seːb ‘apple’- SA- male 
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Figure 94. seːb ‘apple’- SI- male 

 

The data show that the diphthongization does not occur to the same degree among 
the speakers in each dialect. Some of the speakers displayed the diphthongization 
more strongly in their utterances than the others. Of course, generic factors such 
as speech rate or idiolect cause variability in the degree of diphthongization. For 
example, in KH, which shows the strongest tendencies toward this phenomenon, 
the upward movement of the F2 (the green lines, the second from the bottom in 
the spectrograms), which indicates diphthongization of oː to ue, is less for one 
speaker, who had a faster rate of speech, than for the others. A slightly lesser 
tendency toward diphthongization is also observed with another speaker of KH 
who had a slower rate of speech. This can possibly be attributed to idiolect, rather 
than speech rate. Thus the tendency toward diphthongization in this dialect seems 
to be dependent on both speech rate and idiolect. Nonetheless, diphthongization is 
observed in the speech of all speakers of the KH dialect, although it is weak or 
absent in few utterances.  

The speakers do not show the same degree of diphthongization in the IR dialect, 
which has the second highest rate of diphthongization among the dialects investi-
gated. This means that there are eligible words which are not always pronounced 
with a diphthong by the speakers of this dialect. It seems that the females use the 
diphthongs more markedly in their utterances than the male speakers. Generally, 
it can be said that diphthongization is seen in the speech of all speakers in the IR 
dialect.  
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The speakers of the CH dialect neither show diphthongization to the same degree 
as the speakers of KH and IR, nor does diphthongization appear in all eligible 
words. The female speakers show more diphthongization than the males, yet they 
do not utter all target words with a diphthong. It seems that the phenomenon of 
diphthongization is at a preliminary stage in CH.  

Finally, in the SA and SI dialects, there is no strong evidence of a diphthongiza-
tion process being underway. Of course, it should be mentioned that a trace of 
diphthongization is observed in some words, though not all, in the speech of one 
speaker from the Gosht village in Saravan close to the KH region where diph-
thongization has its highest frequency of occurrence. Also, it is observed that one 
speaker in SI, showed a very weak tendency to use diphthongs in some repeti-
tions, though not all, of a few words. In addition, there is a word, beːgaː ‘after-
noon’, in which the [eː] is modified to [ɪe̠] in the KH, IR, and CH dialects, and is 
accordingly uttered as [bɪe̠gaː], but it is uttered as [bɪːgaː] in the speech of some 
speakers in SA and SI. This can be taken as a starting point for a diphthongization 
process in this word.     

In final position, no matter what the environment, the degree of diphthongization 
is weaker and it is less salient in impressionistic analysis, e.g. in boː ‘smell’ as 
bue, naːkoː ‘uncle’ as naːkue, and hančoː ‘that way’ (also uttered as haːnčoː and 
aːnčoː) as hančue. In addition, it seems that in retroflex contexts, the degree of 
diphthongization is lower than in the other contexts, e.g. before the retroflex /ṛ/ in 
the word naːǰoːṛ ‘ill’.    

Furthermore, in the speech of some speakers, there are some monosyllabic cases 
with a final consonant cluster, in which a short /u/ vowel is produced with a mid, 
back [o] quality, such as in the words prošt ‘it broke’, šošt ‘he/she washed’, and 
ǰost ‘question’. In impressionistic analysis, some of these vowels sound fairly 
long and actually resemble the /oː/ vowel. Still, these [o]-like sounds do not show 
tendencies toward diphthongization, which may suggest that they are not the re-
sult of a phonemic change from /u/ to /oː/, but that the lengthening might instead 
connected to the instability of short vowels (see Section 4.1.2). However, more 
data is required to resolve the issues and these questions await further investiga-
tion. 

Syllables with an h consonant in the coda seem to be another context in which 
diphthongization occurs rarely, e.g. in doh.tun, which is usually uttered as 
doː.tun, ‘I sew’. Only one exception is noted in the utterance of one speaker in IR 
who produced doːhtun with diphthongized form, as dueh.tun. Possibly, the /oː/ 
has a shorter duration before h in the same syllable (tautosyllabic), and conse-
quently a lesser tendency toward diphthongization of the /oː/. However, some 
tokens of doːh.tun are, in impressionistic analysis, perceived as relatively long, 
and are still not diphthongized. Note that diphthongization is seen in words such 
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as beːhoːš ‘forget’ uttered as bie.hoːš/bie.hueš, in which the h is not tautosyllabic 
with the [eː] and is located in the onset of the following syllable. 

In the words do (also uttered doː) ‘two’ and goː(n) ‘with’, which are monosyl-
labic, with an open syllable and uttered with a monophthong and not the diph-
thong ue, a shorter duration is usually observed for /oː/; i.e. they are uttered as do 
and go(n) in such examples as do braːs (also doː braːs) ‘two brothers’ and go 
bačakaːn (also go͂ː/goːn bačakaːn) ‘with the children’ in many cases. There are 
still repetitions of doː and goː(n) in which, although the /oː/ has a longer duration, 
it is not diphthongized, though one case is seen in CH in which goː(n) is uttered 
as guen.  

It should be noted that concomitant with the forwards movement of the tongue 
body, diphthongization also involves a decrease of lip rounding. For example, in 
goːk ‘cow’ uttered as guek, the lips move from a rounded to an unrounded shape 
while uttering the /oː/, as indicated by the its phonemic representation in KH, ue. 
In the present data, as seen in Table 41, there is apparently no restriction on the 
diphthongization of /eː/ in different contexts. In KH, for example, which shows 
the heaviest diphthongization, a few cases of /eː/, such as in greːtun and raseːnun 
are very weakly diphthongized in at least some repetitions. The examples of the 
diphthongized vowels in the dialects, which show the phenomenon, are presented 
in Table 41.   

 

Table 41. Examples of words with diphthongization   

/eː/ > [ɪe̠] /oː/ > [ʊe̠] 
keːp > kɪep boː > bʊe 
seːb > seɪb soːǰ >  sʊeǰ 
reːk > rɪek goːš > gʊeš 
ǰeːb > ǰɪeb doːg > dʊeg 
deːr > dɪer goːk > gʊek 
deːm > dɪem doːst > dʊest 
sreːn > srɪen goːšt > gʊest 
čeːraː > čɪeraː čoːne >     čʊene 
beːgaː > bɪegaː bšoːd > bšʊed  
geːštir > gɪeštir loːṭiːn > lʊeṭiːn 
greːtun > grɪetun naːkoː > naːkʊe 
beːhoːš > bɪehʊeš oːštaːt > ʊeštaːt 
raseːnun > rasɪenun baloːč > balʊeč  
neːmroːč > nɪemrʊeč doːčiːn > dʊečiːn  
*oːmeːt/d > oːmɪet/d  *oːmeːt/d > ʊemeːt/d 

* The word oːmeːt/d is also uttered as uemiet/d (or wuemiet/d) in a few repetitions, espe-
cially in the KH dialect.     
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The evidence available shows that factors such as age, gender, and education 
cannot account for the diphthongization in the Balochi dialects spoken in Iran; 
instead this phenomenon could be a phonemic vowel change progressing through 
lexical diffusion. In lexical diffusion theory, first proposed by Wang (1969), the 
word is the basic unit of change; i.e. a phoneme is modified in a subset of the 
lexicon and then gradually spreads to other words with a similar phonological 
structure. Labov (1994: 542) points out that lexical diffusion “is the result of the 
abrupt substitution of one phoneme for another in words that contain that pho-
neme”. Because the various diphthongs have been reported for different Balochi 
dialects in general (see 2.4), the appearance of diphthongs in the Iranian Balochi 
dialects can be attributed to an inherent tendency, for there are no diphthongs in 
the systems of the surrounding languages and dialects that are in contact with 
these Balochi dialects. A similar process of monophthongization, the opposite of 
diphthongization, has already been happening in Standard Persian which is the 
dominant surrounding language of these dialects. In this process ow has been 
shifting to oː.39   

In order to compare the degree of diphthongization of /oː/ and /eː/ in the different 
dialects one can estimate the changes in the frequency of the second vowel for-
mant (F2) during the production of the vowel. For a diphthongized /oː/, F2 rises, 
and the degree of diphthongization is directly correlated with the degree of rise in 
the formant. Conversely, when /eː/ is diphthongized, F2 sinks, and the degree of 
diphthongization is correlated with the degree of lowering. Therefore, formant 
frequency measurements are made at three different time points in the vowel. The 
first time point is determined by multiplying the total vowel duration by 0.1, 
yielding a time point 10% into the vowel duration, i.e. near the onset of the vow-
el. This measurement is henceforth referred to as the initial formant measure-
ment, or ini for short. The second time point is determined by multiplying the 
total vowel duration by 0.5, yielding a time point 50% into the vowel duration, 
i.e. at the center of the vowel. This measurement is henceforth referred to as the 
medial measurement, or mid for short. Lastly, the third time point is determined 
by multiplying the total vowel duration by 0.9, yielding a time point 90% into the 
vowel duration, i.e. near the end of the vowel. This measurement is henceforth 
referred to as the final measurement, or fin for short. 

To be able to use the measured changes in F2 at these three time points to make 
comparisons across dialects and speakers, two obstacles have to be overcome. 
First, for cross-dialect comparisons, the variability in phonetic contexts does not 
allow the pooling of formant measurements for a specific dialect. This is because 
the various places of articulation of consonants before and after the vowel affect 
the formant trajectories in differing ways, which may obscure the F2 differences. 
Pooling formant measurement values obtained near vowel onset and offset from 

                                         
39 An example of this process is xosrow uttered as xosroː ‘Khosro’; of course the form ow is still 
used in poetry, and also exists in some Persian dialects. 



 187

different words would therefore not give representative results. Instead, the ap-
proach adopted here is to select specific words for which several tokens for each 
dialect have been obtained and to compare the degree of diphthongization in the 
target vowel in these words in the different dialects. The second obstacle is that 
the speakers have vocal tracts of different sizes, which results in differences in 
formant frequencies: long vocal tracts yield lower formant frequencies than 
shorter ones. This means that the frequency measurements should be normalized 
for vocal tract size.  

For the present comparison of the degree of diphthongization, normalization is 
achieved by estimating the relative deviation of the initial and final F2 measure-
ments from the medial measurement. First, the initial F2 measurement is divided 
by the medial measurement, which yields a quotient that indicates how much the 
formant has changed from vowel onset to the middle of the vowel. This quotient 
will be referred to here as the initial F2Q. Then the final F2 measurement is divid-
ed by the medial measurement, which yields a quotient that indicates how much 
the formant has changed from the middle of the vowel to the end of the vowel. 
This quotient will be referred to the final F2Q. The medial measurement divided 
by itself always yields the value 1, which therefore can serve as a baseline for F2 
comparisons across speakers and dialects. This constant value will be referred to 
as the baseline value. 

Let us illustrate this using a hypothetical example. Suppose that, for a specific 
word and one speaker, the initial, medial, and final F2 measurements for a token 
of /oː/ yield the values 1500 Hz, 2000 Hz, and 2500 Hz respectively. By dividing 
the initial value by the medial value (1500/2000) we get an F2Q of 0.75. Thus we 
have effectively obtained a measure of the relative deviation between the initial 
and the medial measurements; the initial F2 value is 75% of the medial one. By 
dividing the final value by the medial value (2500/2000) we get an F2Q of 1.25; 
the final F2 value is 125% of the medial one. Measuring the deviation of the start 
and end point values from the medial value for every vowel token for a word 
allows us to compare all tokens of a particular word in a way that is effectively 
normalized for vocal tract length. 

Suppose now that, for an /oː/ vowel token from the same word as the previous 
example, but for another speaker, we have obtained the values 1200 Hz, 1600 Hz, 
and 2000 Hz. These values may at first seem very different from the first set of 
values but, in fact, the initial F2Q is 0.75 and the final F2Q is 1.25, just as in the 
first example. Thus we have established that these two hypothetical vowels are 
very similar in terms of how F2 changes in the vowel during its production. Last-
ly, we can plot a trajectory for the relative formant changes in the vowel from the 
initial F2Q to the final F2Q. For the medial measurement, a quotient value is ob-
tained by dividing the medial formant frequency by itself. This, of course, always 
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yields 1, a constant that serves as the baseline for comparison across speakers and 
dialects.  

The words that have been chosen for comparing the degree of diphthongization of 
/oː/ and /eː/ in the five dialects are goːk ‘cow’, goːš ‘ear’, baloːč ‘Baloch’, seːb 
‘apple’, beːgaː ‘afternoon’, and čeːraː ‘under’. The graphs in Figures 95 through 
100 show the degree of diphthongization in these words in the different dialects. 
The graphs show the initial F2Q (ini), the baseline for the vowel (mid, which is 
always 1), and final F2Q (fin). The related tables following each figure, show the 
F2Q for the initial and final F2 measurements in the vowel, as well as the differ-
ence between the initial and final F2Q values. 

Figure 95 compares the degree of diphthongization of /oː/ in the word goːk ‘cow’ 
in different dialects. If goːk is produced with little or no diphthongization, one 
would expect the initial and final F2Q values to be similar without much deviation 
from the medial (baseline) value, since the preceding and following velar stops 
are highly compatible with the production of a back, high vowel. However, if the 
/oː/ in goːk is diphthongized and produced as [ʊe̠], one can expect a sharp rise 
from the initial F2Q to the final F2Q; i.e. F2 increases considerably. Table 42 gives 
the initial and final quotients (rows 1 and 3) and the baseline (row 2). In addition, 
Table 42 shows the difference between the initial and final F2Q values (bottom 
row), which can be used as a rough indicator of degree of diphthongization – the 
greater the increase from initial to final F2Q, the more diphthongization there is in 
the /oː/ vowel. 

In Figure 95, the initial and final F2Q values in both SA and SI are similar and do 
not deviate much from the baseline, which means that these dialects have no ten-
dency toward diphthongization in goːk. CH appears to have similar F2Q values as 
SA and SI, but it should be noted that the initial value is below the baseline and 
the fin value is above the baseline which indicates a greater rise in F2 from the 
start to the end of the vowel than found for SA and SI.  

In terms of the difference between the initial and final F2Q, the KH and IR dia-
lects have by far the greatest degree of diphthongization in goːk, with a difference 
in initial and final F2Q of 0.38 and 0.30 respectively. CH shows a slight tendency 
toward diphthongization (0.08), but SA and SI do not show any such tendency at 
all (−0.01 and 0.00 respectively). 
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Figure 95. Comparison of the degree of diphthongization of the /oː/ vowel in goːk ‘cow’ 
in different dialects. The y-axis shows a normalized F2 deviation quotient (F2Q) calculat-
ed at three time points in the vowel: an initial F2Q value (ini) is obtained by measuring the 
F2 frequency near the onset of the vowel and dividing it by the F2 measurement made at 
the center of the vowel; a final F2Q value (fin) is calculated by measuring F2 near the end 
of the vowel and dividing it by the F2 measurement at the center. The mid value is a base-
line value obtained by dividing the measurement at the center of the vowel by itself, 
which always yields the value 1. Further explanation in text. 
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Table 42. The normalized F2 deviation quotient (F2Q) for the word goːk ‘cow’ in differ-
ent dialects. Row one shows the initial F2Q, row two shows the baseline, and row three 
shows the final F2Q. The bottom row shows the difference between the initial and final 
F2Q. 

       Dialect 
F2 

CH IR KH SA SI 

F2Q-ini 0.972253 0.869918 0.76121 1.023486 0.977694 

Baseline  1 1 1 1 1 
F2Q-fin 1.048096 1.165517 1.139368 1.009649 0.979231 
F2Q-ini − F2Q-fin 0,08 0,30 0,38 -0,01 0,00 

 
 
The differences in degree of diphthongization of the word goːš ‘ear’ in the five 
dialects are presented in Figure 96 and Table 43. If goːš ‘ear’ is produced without 
diphthongization, the initial F2Q should not deviate much from the baseline, much 
like in goːk. However, the final F2Q can be expected to be higher than the base-
line because the postalveolar fricative [š] has the effect drawing the body of the 
tongue forward, which raises F2. For a diphthongized variant, [ʊe̠], one can ex-
pect a sharp increase from the initial F2Q to the final F2Q. From Figure 96 it is 
apparent that the smallest changes in F2 occur in SI and SA. The total increases 
from initial to final F2Q are 0.17 and 0.20 respectively (see Table 43, bottom 
row). In contrast, KH, IR, and CH show a much greater change, 0.48, 0.41, and 
0.43 respectively. This indicates that F2 increases much more in KH, IR, and CH 
than in SI and SA, which means that the former clearly have a greater degree of 
diphthongization in goːš than do the latter. 
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Figure 96. Comparison of the degree of diphthongization of goːš ‘ear’ in different dia-
lects. (Further explanation in text as well as in the caption to Figure 95). 

 
 

Table 43. F2Q values for the word goːš ‘ear’ in different dialects: initial F2Q (row 1), 
baseline (row 2), final F2Q (row 3) and the difference between initial and final F2Q (bot-
tom row). 

       Dialect 
F2 

CH IR KH SA SI 

F2Q-ini 0,945372 0,8483 0,747844 1,004403 0,991605 

Baseline  1 1 1 1 1 
F2Q-fin 1,376388 1,258472 1,232341 1,205631 1,165752 

F2Q-ini − F2Q-fin 0,43 0,41 0,48 0,20 0,17 
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Figure 97 and Table 44 compare the degree of diphthongization of the word ba-
loːč ‘Baloch’ across the dialects. Since the /oː/ in this word is fronted by the ef-
fects of the coronals l and č (see 2.4), one can expect both the initial F2Q and the 
final F2Q to be higher than the baseline if the vowel is produced without diph-
thongization, i.e. as a monophthongal, [o]-like sound. With diphthongization, one 
can expect a larger difference between the initial and final F2Q, with the initial 
F2Q lowered and the final F2Q raised relative to a monophthongal [o]. As seen in 
Figure 99, the data for SI, SA, and CH indicate a monophthongal production of 
the /oː/ in baloːč, with both initial and final F2Q elevated relative to the baseline. 
Table 44 also shows that there is little or no rise in F2: 0.01 for CH, 0.07 for SA, 
and −0.01 for SI. For KH and IR, however, the initial F2Q is clearly lower and the 
final F2Q higher than in the remaining three dialects. This translates into a differ-
ence between initial and final F2Q of 0.30 in KH and 0.20 in IR, which indicates a 
considerable rise in F2 due to diphthongization. 
 
Figure 97. Comparison of the degree of diphthongization of baloːč ‘Baloch’ in different 
dialects. (Further explanation in text as well as in the caption to Figure 95).  
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Table 44. F2Q values for the word baloːč ‘Baloch’ in different dialects: initial F2Q is 
given in row one, baseline in row two, final F2Q in row three and the difference between 
initial and final F2Q in the bottom row. 

             Dialect 
F2 

CH IR KH SA SI 

F2Q-ini 

 

1.176346 1.033465 1.003385 1.14781 1.137788 

Baseline  1 1 1 1 1 
F2Q-fin 1.184179 1.244277 1.301157 1.217089 1.123261 

F2Q-ini − F2Q-fin 0,01 0,21 0,30 0,07 -0,01 

We now turn to diphthongization of /eː/ which, in articulatory terms, is different 
from that we have seen for /oː/ in the preceding examples. Primarily, in the diph-
thongization of /eː/, the movement of the tongue is from a front mid-high position 
to a more back and slightly lower position. Acoustically, this movement means 
that F2 is lowered. Thus, for /eː/ one can compare the degree of diphthongization 
in the different dialects by calculating the initial and final F2Q to obtain a normal-
ized estimate of how much F2 is lowered.  

Figure 98 and Table 45 compare the degree of diphthongization of the word seːb 
‘apple’ in the five dialects. If the vowel is produced as a monophthongal [e] vow-
el, neither the coronal /s/ preceding the vowel, nor the bilabial /b/ following it, 
should affect the F2Q values to any great extent; i.e. the initial and final F2Q val-
ues should be similar. However, if the vowel is diphthongized and produced as 
[ɪe̠], one would expect to see a sharp fall from the initial F2Q to the final F2Q.  

A similar pattern emerges for /eː/ in seːb as for /oː/ in the words above. Figure 98 
shows that in KH, IR, and CH there is a fall in F2Q, whereas for SI there is only a 
slight decrease and in SA the initial and final F2Q values are almost equal. Table 
45 shows that the difference between the initial and final F2Q in KH is −0.37, 
indicating a far greater degree of diphthongization than in CH and IR, for which 
the differences are −0.18 and −0.15 respectively. For SI the difference is −0.05 
and for SA it is 0.00, which indicates that these dialects have little or no tendency 
toward diphthongization. 
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Figure 98. Comparison of the degree of diphthongization of seːb ‘apple’ in different 
dialects (Further explanation in text as well as in the caption to Figure 95). 

 
 

Table 45. F2Q values for the word seːb ‘apple’ in different dialects: initial F2Q is given in 
row one, baseline in row two, final F2Q in row three and the difference between initial and 
final F2Q in the bottom row. 

       Dialect 
F2 

CH IR KH SA SI 

F2Q-ini 1,017641 1,011199 1,113282 0,953745 0,967414 

Baseline  1 1 1 1 1 
F2Q-fin 0,836703 0,85938 0,747476 0,951256 0,916288 

F2Q-ini − F2Q-fin -0,18 -0,15 -0,37 0,00 -0,05 
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Figure 99 compares the degree of diphthongization of the word beːgaː ‘afternoon’ 
in the different dialects. If the /eː/ vowel in beːgaː is produced with a monoph-
thongal [e] sound, neither the initial nor the final F2Q values should be much af-
fected. For a diphthongized production of /eː/, however, one can expect the final 
F2Q to be lower than the initial F2Q value. Just as in the case of seːb ‘apple’ 
above, SA and SI show no diphthongization tendencies, as the difference between 
the initial and final F2Q values show that F2 rises slightly rather than falls. The 
strongest diphthongization tendencies are found in KH and IR, which show falls 
in F2Q of −0.20 and −0.18 respectively (see Table 46). The fall in F2Q in CH is 
not as large, −0.12. The fact that F2Q does not fall as sharply in beːgaː as in seːb 
can be attributed to the differences in the consonantal context of the vowel; in 
seːb the context enhances the effects of the diphthongization, but in beːgaː the 
effects of diphthongization are to some degree countered by the context.        
 
Figure 99. Comparison of the degree of diphthongization of beːgaː ‘afternoon’ in differ-
ent dialects (Further explanation in text as well as in the caption to Figure 95). 
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Table 46. F2Q values for the word beːgaː ‘afternoon’ in different dialects: initial F2Q is 
given in row one, baseline in row two, final F2Q in row three and the difference between 
initial and final F2Q in the bottom row. 

             Dialect 
F2 

CH IR KH SA SI 

F2Q-ini 0,998071 1,070196 1,059211 0,971257 0,946547 

Baseline 1 1 1 1 1 

F2Q-fin 0,876443 0,875147 0,875166 1,027594 0,971773 

F2Q-ini − F2Q-fin -0,12 -0,20 -0,18 0,06 0,03 

 

Finally, the differences in degree of diphthongization for the word čeːraː ‘under’ 
in the five dialects are presented in Figure 100 and Table 47. Here, one would 
expect that if the /eː/ vowel is produced with a monophthongal [e] vowel the ini-
tial F2Q would not be much affected by the preceding affricate. However, the 
following apico-alveolar /r/ should lower the final F2Q value. For a diphthongal 
production, one can expect a fall in F2Q from the initial to the final value. As 
before, KH and IR show the greatest degree of diphthongization, with a fall from 
initial to final F2Q of −0.19 and −0.25 respectively. The remaining three dialects 
also show a fall in F2Q, but much smaller. For CH, the difference is 0.09, for SA 
it is 0.07, and for SI it is 0.06 
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Figure 100. Comparison of the degree of diphthongization of čeːraː ‘under’ in different 
dialects (Further explanation in text as well as in the caption to Figure 95). 

 
 

Table 47. F2Q values for the word čeːraː ‘under’ in different dialects: initial F2Q is given 
in row one, baseline in row two, final F2Q in row three and the difference between initial 
and final F2Q in the bottom row. 

       Dialect 
F2 

CH IR KH SA SI 

F2Q-ini 1.028014 1.125688 1.08572 0.993995 1.012405 

Baseline 1 1 1 1 1 

F2Q-fin 0.939069 0.878183 0.890991 0.921402 0.950247 

F2Q-ini − F2Q-fin -0,09 -0,25 -0,19 -0,07 -0,06 
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The general conclusion which can be drawn from the preceding discussion and 
analysis of diphthongization in the five Balochi dialects under consideration is 
that the diphthongization of eː to ie and oː to ue is not yet obligatory in these dia-
lects, except for KH. This is because the speakers differ in the degree of diph-
thongization. At present, the diphthongal variants are used in free variation 
among the speakers of IR, and, to a lesser extent, CH. For example, the forms 
g[eː]stir and g[ɪe̠]štir ‘more’ is in free variation among the speakers. Since pho-
nemics deals with the meaning distinction and not with differences in pronuncia-
tion (as phonetics does), the phonemes /eː/ and /oː/, with their different allophonic 
variations, can still serve to represent the main phonemes in the phonemic inven-
tory of these dialects (except for KH). For the vowel system in the KH dialect, it 
is more reasonable to replace the /eː/ vowel with the diphthong /ie/ (with the allo-
phone [eː] occurring in free variation), since the lexical diffusion of the vowel 
change, /eː/ to /ie/ appears to be in its final stage in this dialect. In the IR dialect, 
which has the second highest rate of diphthongization among the five dialects, the 
lexical diffusion of the change from /eː/ to /ie/ has not reached as far, because the 
diphthongization is not seen in all words or frequently in the speech of all speak-
ers as in the KH dialect.  

4.3. Nasalization 
 
Nasalization is nasal coarticulation which can be defined as “the articulatory and 
acoustic influence of a nasal consonant on a preceding or following vowel” 
(Scarborough 2012: 166). Nasalized vowels are contrastive in some languages 
such as French and Portuguese, but even in languages which do not include nasal-
ized vowels in their phonemic systems, nasalized vowels can still be found in 
nasal consonant contexts (Amino and Osanai 2012: 96). In many accents of 
American English, for example, the vowel /ӕ/ is nasalized when followed by a 
nasal stop as in [mæ̃n] ‘man’, even though nasal vowels are not contrastive. Also, 
as Carr (2008:107) points out, nasality can be utilized both at the segmental and 
at the suprasegmental level. In English, nasality is typically a characteristic of 
segments, as in the word mat. In other languages, such as Terena, nasality can be 
overlaid on a sequence of oral vowels to signal a suprasegmental morpho-
syntactic property; e.g., [ajo] ‘his brother’ vs. [ãjõ] ‘my brother’. Nasality can 
also extend into segments that are not adjacent to the nasal consonant, e.g. in the 
Malay word [mãh̃ãl] ‘expensive’; this is often referred to as “nasal spread” (ibid).   

Being adjacent to nasals does not always result in nasalization. In the Chinese 
dialects of Taiwanese and Mandarin, which are languages with nasalization, the 
basic difference between the two varieties regarding nasalization is that vowel 
nasality is blocked in VN rhymes in Taiwanese (i.e., vowels cannot be nasal be-
fore a nasal coda), while in Mandarin vowel nasality is obligatory, and so only 
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ṼN rhymes are allowed (i.e., the vowel must be nasalized before a nasal coda) 
(Hsiao 2011: 1488). Most vowels in Taiwanese have nasal counterparts.     

Dependent nasalization is a result of adjacent nasals, preceding or following, and 
is treated as a spread of the phonetic features of nasal phonemes. Independent 
nasalization, on the other hand, can be defined as a “spontaneous phenomenon 
which is free from the effect of nasal consonants” (Prasad 2008:136). For exam-
ple, in the Indian language of Magahi,40 in which nasalization is contrastive, inde-
pendent nasalization occurs with long and short vowels and is always accompa-
nied by the sonorous consonants with short vowels, e.g., /dehi/ ‘body’, /dehĩ/ 
‘give’, and /ǝilǝ/̃ ‘have you come’ (see Prasad 2008:133, 136).  

The process of nasalization may be described as anticipatory or carryover nasali-
zation. In anticipatory nasalization, i.e. CVN, the velum lowers in anticipation of 
a nasal consonant; e.g., it is lowered before producing the nasal /n/ in the English 
word ‘freon’. This anticipatory nasalization is an example of pre-nasalization. 
Pre-nasalization as coarticulation has no effect on meaning and only occurs in 
languages with no contrastive nasalization (see Rosenbaum 2010: 344). In car-
ryover nasalization, i.e. NVC, nasality is carried over the segments after the nasal 
consonant, e.g., in French where nasalization is contrastive (see Delvaux et al. 
2008: 578). Carryover nasalization is more extensive than anticipatory nasaliza-
tion. 

Intentional nasality has been proposed to characterize American English nasaliza-
tion. Solé (1992: 42) explains the matter of intentionality in nasalization process 
by investigating nasality in Spanish and American English. She points out that 
vowel nasalization in Spanish has a constant timing interval in relation to the 
onset of the nasal, even across different speech rates. As a result, Spanish vowels 
are phonologically designated as “oral with mechanical nasalization”. In Ameri-
can English, however, nasalization is an “intended effect which adjusts to speech 
rate variations”. Consequently, vowels that are followed by a tautosyllabic nasal 
can be specified as nasalized phonologically and Solé suggests that “vowel nasal-
ization in American English is the result of sound change”. 

As in many language families, nasalization has been observed in the Indo-Iranian 
language family, to which Balochi belongs. For example, in some languages of 
India, such as Magahi (see above), nasalization is contrastive (Prasad 2008:136). 
Nasalization is also reported for the languages Urdu and Punjabi. Hussain et al. 
(2011) point out that in these two languages nasalization depends on the presence 

                                         
40 A language spoken in the following areas of India: the southern districts of Bihar, east-
ern Patna District, northern Chotanagpur Division; West Bengal, Malda District.  
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of an adjacent nasal consonant. All ten vowels in Punjabi have a nasalized allo-
phone when adjacent to a nasal consonant, while Urdu has six nasalized vowels 
out of eleven short and long vowel forms (ibid).  

Kahn et al. (1977) measured the nasal output in informal and formal Persian by 
sampling from a fairly homogeneous population of Iranian speakers. By compar-
ing the nasalization within each speaker’s repertoire of styles, he noticed the sub-
stitution of postvocalic nasalization for a non-nasal alveolar stop, e.g., “the mor-
pheme -iːd → -ĩː”. Kahn (ibid) points out that “oddly enough, this phonological 
change has seemingly evolved in absence of any original motivating nasal conso-
nant”. 

Nasalization can be found in the Zarandi dialect of Persian, which belongs to the 
Iranian languages. Zarandi, which is spoken in the Zarand region of Kerman in 
the southeast of Iran, has phonetically (not phonemically) nasalized vowels such 
as ã, ĩ, ũ, ẽ, which only occur before nasal consonants. Babek (1373: 23) indicates 
that in Zarandi the nasal consonants are omitted when they are preceded by a 
vowel in syllable-final position, e.g. bidan → bidã ‘to be’, ɑdam → ɑdã ‘human’, 
hamtew → hãtew ‘this way’, šum → šũ ‘dinner, evening’, nem → nẽ ‘damp’, 
hamčin → hãčĩ ‘also’. It is interesting to see that in words such as fahm, in which 
h is not articulated in Zarandi (though it is articulated in Persian), the nasalization 
does not happen, e.g. fahm → fam → fa.m ‘understanding’. In this word, Babek 
(ibid) puts a dot between a and m, in the place of the unpronounced h, probably to 
indicate the reason for the absence of a nasalized vowel.   

MacKinnon (1974) reports nasalization in Dezfuli and Shushtari, two similar 
Persian dialects, spoken in the southwest of Iran. In both dialects, the syllable-
final n is deleted and the preceding vowel becomes nasalized, e.g. in the word 
deːaːdun > deːaːdũ ‘tooth’. This means that in these dialects, nasalization is de-
pendent on the presence of a nasal consonant. 

 
For the Balochi language, in general, nasalized vowels have been observed by 
different scholars. Almost all of the studies done on different Balochi dialects 
(e.g. Grierson 1921, Barker and Mengal 1969, Elfenbein 1989, Jahani 1989, Far-
rell 1990, Baranzehi 2003) report the same status for nasalization in these dia-
lects: namely that nasalization is more frequent in the Eastern dialects under the 
influence of the Indian languages, and that it mostly occurs in the final position in 
contexts in which a nasal, specifically an n, is present. Furthermore, it is stated 
that in cases of nasalization when the final n is dropped, e.g. in gwashaːn as 
gwashãː ‘I will say’, the nasal consonant reappears if a suffix beginning with a 
vowel is appended: gwashaːn-iː, ‘I will say to him’ (Grierson 1921: 339). Elfen-
bein (1966: 11) points out that nasalization is strong in the Eastern Hill dialects 
and that the dropping of post-vocalic nasals is common to all dialects spoken in 
Pakistan, especially the Eastern Hill dialects.  
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Nasalization is described in terms of phonetic variation in all the studies on Balo-
chi and no phonemic status has been given to the nasalized vowels by the various 
scholars, with the exception of Bashir (2008) and Farrell (2003). Bashir points 
out that nasalization is phonemic in some Eastern dialects and that it could be due 
to the influence of languages such as Sindhi and Urdu in which nasalization has 
phonemic status. Farrell, too, suggests that giving phonemic status to nasalization 
in Karachi Balochi would be a simple solution as there are extensive contrastive 
environments for nasal and oral vowels in this dialect (see more in Section 1.3). 
No nasalization of vowels has been mentioned in the studies of the Balochi dia-
lects spoken in Afghanistan (Rzehak 2003, Buddruss 1988), Turkmenistan 
(Axenov 2006), Lashar (Yousefian 1383), Granchin (Ahangar 2007), or Sistan 
(Barjasteh Delforooz 2010) (the latter three are located in southeast Iran).   

To investigate nasalization in the Balochi dialects of SI, SA, KH, IR, and CH 
considered in this study, more than thirty target words uttered in verbally elicited 
sentence structures, as well as in free speech, were recorded. The identification of 
nasalized vowels is mainly done through impressionistic analysis, as nasalized 
vowels cannot easily be distinguished from the oral ones in instrumental analysis. 
Nasality causes various effects that may be present in the signal. The nasal cavity 
itself induces resonances, usually in the region of 250−400 Hz (as well higher, 
more variable resonances) which listeners may utilize for perception (Chen 
1997). Ladefoged (1975: 173) refers to the fainter formants at lower frequencies 
as pseudoformants that accompany the main formants in the spectrograms and 
can sometimes be “due to a slight degree of nasalization”.  However, such acous-
tic parameters are difficult to utilize for nasality detection in unscripted speech 
material recorded in the field. Decker and Nycz (2012) point out that nasalization 
can lower the frequency of F1 and raise the frequency of F2 in low vowels, and 
Miller (2011), citing Beddor et al. (1986), claims that in nasalization processes 
high vowels are lowered and low vowels are raised, meaning that “vowel height 
becomes centralized”. Again, such subtle effects on vowel height are difficult to 
detect in unscripted speech recorded in the field. Therefore, since instrumental 
methods were difficult to apply in the present speech material, the following 
analysis is based on the author’s impressionistic analysis. 

In the analysis, an anticipatory dependent nasalization is observed for these dia-
lects. This means that the vowels are nasalized when adjacent to a nasal conso-
nant, mostly n, in the coda position. Nasalization occurs in different degrees and 
frequencies across dialects and speakers. It is observed to have a slightly higher 
frequency of occurrence in CH than in the other dialects. The dialect CH, which 
shows more nasality, belongs to the Southern Balochi dialects, in which nasalized 
vowels are more common (see Jahani and Korn 2009: 649). Chabahar’s location 
on the border (see Map 1) adjacent to other Southern Balochi dialects, such as 
those spoken in the Coastal area and the Arab States in the Persian Gulf, can 
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bring about more linguistic contacts and consequently more tendencies for nasali-
zation.  

The least tendency for nasalization, with the lowest frequency of occurrence is 
found in the SI dialect, which belongs to the Western Balochi dialects, some of 
which do not have nasalized vowels at all. Jahani and Korn (2009: 649) point out 
that nasalization is not as widespread in the Western group as it is in the Eastern 
and Southern dialects. The few examples of nasalization observed in SI are most-
ly observed in the same contexts, between velar stops (/k/ and /g/) and nasals. 
Examples of nasalization in SI are zaːga͂ːn ‘children’, gı͂ːnreːč ‘runny nose’, and 
ka͂na͂ːn ‘we do’. There are many examples that show differentiation across the 
dialects in nasality. The words paːnz(d)a ‘fifteen’ and raweːn ‘we go’ are nasal-
ized as pa͂ːnz(d)a and rawe͂ːn in CH, IR, KH, and SA, but not in SI.  

An interesting aspect of the nasalization process underway in these dialects is 
several cases of spontaneous nasalization. In words with spontaneous nasaliza-
tion, a full epenthetic nasal consonant is occasionally produced after the nasal 
vowel. This phenomenon is observed in both native words and loanwords, for 
example in balke͂ː(n) ‘probably’, põː(n)z ‘nose’, and ča͂ː(n)ku ‘knife’ (Persian 
loanword čɑːɣu). This type of epenthetic change likely occurs due to hypercorrec-
tion (Ohala 1993), whereby the speaker-listener, hearing a spontaneously nasal-
ized vowel, incorrectly inserts a nasal after the vowel on the basis of the more 
prevalent template that vowel nasalization is conditioned by a following nasal. 
Furthermore, it seems that this nasality also spreads onto the adjacent vowels in 
some words, e.g. the sequence čiːeː ‘what is it’ seems to be nasalized as čiːe͂ː in 
KH, and čı͂ːe͂ː in the CH and IR dialects (it is not nasalized in SA and SI anyway); 
the nasality in -e͂ː is apparently spread back onto the iː in this word. This nasal 
spread is also seen in the words čaːku͂ːe͂ː ‘it is a knife’ in IR and ǰaːšu͂ːe͂ː ‘he is a 
sailor’ in CH. Farrell (2003: 174) refers to similar cases of an epenthetic nasal in 
both native words and loanwords in Karachi Balochi as an “additional productive 
source of nasalization” which results in additional nasalized vowels, e.g. in 
dwaːzda as dwa͂ːzda ‘twelve’, šoːk as šo͂ːk ‘desire’, and čãːp ‘chop’ (English 
loanword). 

The degree of nasalization also varies within individual speakers, and thus the 
same speaker is sometimes observed to utter the same word with varying degree 
of nasalization. For example, a speaker of SI utters different forms of zaːgaːn/ 
zaːga͂ː/ zaːga͂ːn ‘children’ in her speech. The same is observed in the KH dialect, 
where a speaker shows both nasalized and non-nasalized variations in her speech. 
In the KH and SA dialects, one speaker in each dialect, a female and a male re-
spectively, show more nasality in their speech than the other speakers. Neverthe-
less, nasality is observed in the speech of all male and female speakers, although 
to different degrees.   
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Nasalization has mostly affected the long vowels /aː/ and /eː/ in the aːn and eːn 
contexts; /oː/ is the next most affected vowel. These contexts are also referred to 
as the contexts most affected by nasalization in the Balochi dialects that show this 
process (Jahani and Korn 2009: 650). Sometimes, the final n is dropped after the 
preceding vowel is nasalized, e.g. go͂ː(n) ‘with’, zaːga͂ː(n)/čukka͂ː(n) ‘children’, 
guž/šnago͂ː(n)/guž/šnagu͂(n) ‘I am hungry’; the forms with and without an n are in 
free variation in these dialects. No dialect exhibits a phonemic distinction be-
tween nasal and oral forms of the vowels, and it is observed that the nasalized 
forms appear to be variants of V + nasal in these dialects. It thus seems that the 
nasalized forms are still used in free variation among the speakers and no phone-
mic status has yet been acquired by these nasalized vowels.  

Table 48 presents a sample of nasalized vowels in the different dialects. Each row 
gives a specific target word (with the exception of the last four rows which list 
various examples in no particular order). For the list of words with glosses used 
for the nasalization analysis, see the Appendix. It should be noted that the degree 
of nasalization shown for the words in SI is much weaker than for those in the 
other four dialects. Furthermore, some of the words with a nasalized vowel pre-
sented for each dialect in the table may not be observed in the speech of all 
speakers or in all repetitions of one speaker in that dialect. However, the table 
gives examples of the occurrence of nasalization, though sometimes with very 
low frequency, in each dialect. The words which never contain a nasalized vowel 
in a particular dialect are shown by a hyphen (-) in the same rows as the nasalized 
forms, while an asterisk (*) is used either for synonyms of the intended words, 
which are uttered by some speakers, or words which are not uttered at all in the 
speech of the speakers of that dialect. The synonyms are added to the table if they 
are nasalized. The n in parenthesis shows probable hypercorrections in spontane-
ous nasalization.   
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Table 48. Sample of nasalized words (for the meaning see the Appendix) 

SI SA KH IR CH 

zaːga͂ːn čukka͂ːn čukka͂ːn zaːga͂ːn bačeka͂ːn 

- burze͂ːn burze͂ːn mazane͂ːn burze͂ːn 

- teː(h)la͂ːnk teː(h)la͂ːnk teː(h)la͂ːnk teː(h)la͂ːnk 

- pa͂ːnz(d)a pa͂ːnz(d)a pa͂ːnz(d)a pa͂ːnz(d)a 

- rawe͂ːn rawe͂ːn brae͂ːn rawe͂ːn 

- - čiːe͂ː čı͂ːe͂ː čı͂ːe͂ː 

- aːde͂ːnk aːde͂ːnk - aːde͂ːnk 

- balke͂ː(n) balke͂ː(n) - balke͂ː(n) 

gı͂ːnreːč* po͂ː(n)z - po͂ː(n)z po͂ː(n)z 

- - da͂ːnkuː da͂ːnkuː da͂ːnkuː 

- guš/žnago͂ː/u͂n guš/žnago͂ː/u͂n - * 

- ku͂ːzag - ku͂ːzag - 

- čo͂ːn - - čo͂ːn 

 - - - čaːku͂ːe͂ ča͂ː(n)ku 

- - - go͂ːn go͂ːn 

- - - dı͂ːn  dı͂ːn 

- - - - za͂ːneː/ẽː 

   neːštaha͂ː wa͂ːneː 

ka͂na͂ːn šoːde͂ːn gere͂ːn yahtago͂ː/u͂n aste͂ːn 

 mo͂n aːwa͂ːn  ǰaːšu͂ːe͂ː 

       naːhoda͂ːe͂ː 

 

As seen in Table 48, nasalization seems to occur in different word categories. For 
example, it occurs in pronouns, mo͂n ‘I’; in number forms, pa͂ːnz(d)a ‘fifteen’; in 
nouns, čukka͂ːn ‘children; in prepositions, go͂ːn ‘with’; in attributives, burze͂ːn 
‘high’; and in verbs, rawe͂ːn ‘we go’ and yahtago͂ː/u͂n ‘I have come’.  

The nasalization in the dialects under study seems to be intentional nasality, par-
ticularly considering the presence of epenthetic nasals. With regard to the dialects 
investigated, the status of nasalization in the Balochi dialects spoken in Iran could 
lead to a sound change resulting in the appearance of distinctive nasal vowels in 
the inventory of these dialects.  



 205

The following spectrograms from females (Figures 101–105) show examples of 
nasalization in the five dialects, though in spectrograms they are not easy to dis-
tinguish from oral ones. It seems that the formants in the non-nasalized vowels 
are clearer than in the nasalized ones.   
 
 

Figure 101. Spectrogram of tai dı͂ːn čı͂ːe͂ː ‘what is your religion’- CH- female 

 
  tai                dı͂ːn                čı͂ːe͂ː  
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Figure 102. Spectrogram of ti diːn čiːeː ‘what is your religion’- SI- female 

 
   ti                diːn                    čiːeː 
 

Figure 103. Spectrogram of ti dı͂ːn čı͂ːe͂ː ‘what is your religion’- IR- female 

 
  ti                dı͂ːn                čı͂ːe͂ː 
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Figure 104. Spectrogram of tai diːn čiːe͂ː ‘what is your religion’- KH- female 

 
   tai                           diːn                     čiːe͂ː 

 

Figure 105. Spectrogram of diːn to čiːo ‘what is your religion’- SA- female  

 
 
         diːn                                   to                   čiːo 
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5. General Conclusion 

5.1. Similarities and differences 
 

The five Balochi dialects investigated in this study, SI, SA, KH, IR, and CH, have 
great similarities with regard to the basic structure of their vowel inventories, but 
differ considerably in how the phonemic contrasts are realized. Regarding the 
traditional Common Balochi vowel system (a, aː, i, iː, u, uː, eː, oː), the data anal-
ysis shows that all the dialects have a vowel quantity contrast, with the short 
vowels /a/, /i/ (modified to /e/ in all dialects), and /u/ (modified to /o/ in SI, SA, 
and CH), and the long vowels /aː/, /iː/, /uː/, /eː/ (modified to /ie/ in KH), and /oː/ 
(modified to /ue/ in KH), even though duration is found to vary across dialects 
due to generic factors such as idiolects, speech rate, and phonological contexts 
(for the modifications see Section 3).  

Table 49 compares the mean durations of the vowels in all the dialects. As seen in 
the table, the mean durations in general, as well as the degree of durational sepa-
ration between the long and short vowels, vary across the dialects. The durational 
distinctions between the short and long forms are smaller in CH than in the other 
dialects. The KH dialect has the largest durational distinctions between the long-
short pairs as well as the longest mean durations for both /eː/ and /oː/ of all the 
dialects.   

Table 49. Comparison of the mean durations of short/long vowels across dialects 

     Vowels 
Dialects 

a i u aː iː uː eː oː 

SI 115 120 108 187 149 153  166 195 
SA 94 110 95 148 133 163  168 167 
KH 112 145 109 195 194 185  199 214 
IR 107 121 106 151 150 140  154 169 
CH 91 104 104 117 119 119  167 156 

 
The investigation also shows that sometimes the phonological length of a vowel 
in a specific word differs between the dialects. The cause of this differing length 
is uncertain, but it may be associated with different syllabic structures (open and 
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closed syllables) and could be interpreted as a correlate of “instability” of the 
short vowels. The short vowels might thus be viewed as unstable vowels, which 
show tendencies towards acquiring the longer durations of the long stable vowels. 
For example, the word buz ‘goat’ is uttered long in many cases; also the word dil 
(uttered as del) ‘heart’ is produced with a long vowel as deːl in KH but a short 
one in all other dialects. However, the inconsistency of these durational effects 
makes it difficult to claim that duration is strictly associated with syllable struc-
ture in any of the five dialects considered. Interestingly, though, the detailed 
analysis of /u/ (see Section 4.1 on fronting) suggests that all dialects except CH 
exhibit a quality distinction for short (unstable) /u/ depending on whether it oc-
curs in an open or a closed syllable, with the closed syllable /u/ generally being 
lower and more back than the open syllable /u/. However, speech materials that 
are more specifically designed to control for syllable structure are needed to in-
vestigate the question of instability in these Balochi dialects further.  

 
Traditionally, the vowel system in Balochi has been presented in the form of the 
short~long pairs /u/~/uː/, /a/~/aː/, and /i/~/iː/, with the additional long vowels /oː/ 
and /eː/. However, the analysis of vowel quality for the five dialects under con-
sideration presented in Section 3 shows that all dialects exhibit a qualitative dis-
tinction between /i/ and /iː/ (although the distinction is smaller in IR than in the 
other dialects). At the same time, all of the dialects have a much weaker duration-
al distinction between /i/ and /iː/ than between the remaining two pairs, /u/ vs. /uː/ 
and /a/ vs. /aː/. Although IR and KH show a slightly greater durational distinction 
between /i/ and /iː/, it is still a small durational difference (see Table 9 in Section 
2.8). If vowels are to be paired into long and short counterparts, the data for SI, 
SA, and CH suggest that /eː/ and /i/ form a long-short pair, because they have a 
greater durational separation than /iː/ vs. /i/ and have very similar vowel quality. 
Thus, for these dialects, the data support a phonemic analysis that treats the tradi-
tional short /i/ as a short /e/ that contrasts quantitatively with a long /eː/.   
 
In the KH data, the long /eː/ shows a strong tendency to diphthongize, which 
makes it less natural to analyze it phonemically as a long counterpart to /i/. Also, 
the durational separation between /eː/ and /i/ in KH is fairly small, though longer 
than in the other dialects, and similar to that between /iː/ and /i/. However, in 
terms of quality, the traditional /i/ can be interpreted phonemically as /e/, just as 
in SI, SA, and CH. The IR data, where diphthongization of /eː/ is fairly frequent, 
can be described in similar terms. In IR it is not natural to see /eː/ and /i/ as a 
quantity pair, partly because the /eː/ tends to diphthongize and partly because 
there is a similar durational separation between /eː/ and /i/, as between /iː/ and /i/ 
in this dialect. Qualitatively, /i/ is generally slightly lower than /iː/ and could be 
represented phonemically as either /i/, /ɪ/, or /e/. Here, the choice is /e/, since this 
points to the similarities that IR shares with the remaining dialects in its vowel 
inventory. 
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One of the main differences among the dialects lies in diphthongization, with the 
long vowels /eː/ and /oː/ diphthongized to [ɪe̠] and [ʊe̠], respectively, occurring in 
three of the dialects. Diphthongization occurs to a high degree in the KH dialect 
and to a lesser degree in IR. Some diphthongization is observed in the CH dialect, 
but to a much lesser degree than in either KH or IR. No diphthongization is ob-
served in SI and SA, except for a very few cases with a weak degree of diph-
thongization, which may be a sign of the beginning of such a process in these 
dialects, but may also represent sporadic tendencies that form part of a stable 
phonetic variation of the vowels in question. The observations suggest that the 
diphthongs [ɪe̠] and [ʊe̠] are free phonetic variants, as one may find both diph-
thongized and non-diphthongized variants in the speech of the same speaker. 
However, for KH it can be suggested that the diphthongs /ie/ and /ue/ should be 
regarded as the standard pronunciation and that the monophthongal articulations 
of long [eː] and [oː] should be seen as phonetic variants in this dialect.  

The data also show that there is a strong tendency toward producing the short /u/ 
as a mid-low back vowel (towards [o̞]) in the SI, SA, and CH dialects. This ten-
dency may reflect a differentiation in quality conditioned by syllable structure 
(open vs. closed syllables). Here, the closed syllable variant can be seen as the 
underlying representation, and thus the vowel can be represented phonemically as 
a short /o/, instead of the short /u/, in these dialects. Still, for CH the analysis of 
the relationship between the traditional /u/, /uː/ and /oː/ is more complicated, and 
it is difficult to present the exact phoneme picture for CH. A tendency towards 
producing short /u/ as [o̞] is also seen in KH and IR, but it is not as strong as it is 
in the other three dialects.   

To compare the similarities and differences among the vowel systems of the dia-
lects under study, Table 50 presents the vowel inventories suggested for the dia-
lects based on the observations made. As seen in the table, along with the similar-
ities, there are differences among the phonemic vowel systems suggested for the 
dialects.  
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Table 50. Comparison of the suggested vowels across the dialects  

 Front-High Front-High 
mid 

Central-
Low 

Back-High 
mid 

Back-High 

SI /iː/  /eː/  

/e/  

/aː/  

/a/  

/oː/ 

/o/   

/uː/  

 

SA /iː/  /eː/  

/e/ 

/aː/  

/a/  

/oː/ 

/o/   

/uː/  

 

KH /iː/  /ie/ 

/e/  

/aː/  

/a/  

/ue/  /uː/  

/u/  

IR /iː/  /eː/  

/e/ 

/aː/  

/a/  

/oː/  /uː/  

/u/  

CH /iː/  /eː/  

/e/ 

/aː/  

/a/  

/oː/ 

/o/ 

/uː/  

Fronting of the back mid-high and high vowels, /oː/ and /u/ and /uː/, is also ob-
served in all dialects but to differing degrees depending on speakers and dialects. 
Fronting, which occurs in coronal contexts and thus, usually seems to be a result 
of coarticulatory effects, occurs more frequently among the females than among 
the male speakers. Fronting is not obligatory in any dialect, since it occurs fairly 
sporadically within and across both speakers and dialects. For example, the ten-
dency for fronting of /oː/ can be estimated from Figure 106 (see Figures 83 and 
84 for /u/ and /uː/ fronting). The /oː/ tokens in Figure 106, which are not fronted, 
have a relatively low F2, and are thus found further to the left in the plots. The 
fronted tokens have higher F2 and are further to the right in the plots. As seen in 
the figures, the degree of fronting is greater in KH and IR than in the other dia-
lects. This is likely due to the effects of diphthongization of eː and oː to ie and ue, 
respectively, which occurs simultaneously with fronting in these dialects. It 
seems that the least tendencies toward fronting are found among the SI and CH 
male speakers.  

 
 

 

 
 



 213

Figure 106. Fronting of /oː/ in all dialects (/oː/ is indicated as O in the legend) 
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Nasalization is observed to have different degrees of occurrence across the dia-
lects. The CH speakers showed more tendencies toward nasalization than speak-
ers of other dialects. The frequency of occurrence of nasalized vowels is lowest in 
the SI dialect. Nasalization does not occur to the same degree and with the same 
frequency occurrence across speakers. The nasalized vowels are usually depend-
ent on nasal contexts; this means that the vowels are nasalized when adjacent to a 
nasal segment, particularly n in the final position. However, several cases of 
spontaneous nasalization are also observed, as well as cases of spontaneous epen-
thetic nasals which can be explained as the result of speaker-listener hypercorrec-
tions (see Section 4.3). Nasalized vowels have not acquired phonemic status in 
any of the dialects under study.  

5.2. Summary 
 

In this investigation, five selected Balochi dialects of Sistan (SI), Saravan (SA), 
Khash (KH), Iranshahr (IR), and Chabahar (CH) have been studied. These dia-
lects are spoken in the province of Sistan and Baluchestan located in the southeast 
of Iran. The research has examined the vowel systems of these dialects to see how 
similar they are to the Common Balochi inventory, i, iː, a, aː, u, uː, eː, oː, first 
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proposed by Morgenstierne (1946–48, see Rossi 1979: 176) as a general vowel 
system for the Balochi language. 

The study reveals that, following the Common Balochi inventory, there are eight 
vowels in the vowel systems of all five Iranian Balochi dialects investigated. It is 
observed that length is distinctive in these dialects, though the durational differ-
ences between the long and short counterparts are very small in some cases, par-
ticularly in the CH dialect. The quantity contrast between the vowel pairs can 
possibly come to be neutralized in some of these dialects, as the durational dis-
tinctions between the long and short vowels seem to be decreasing, although it is 
possible that the durational differences between long and short forms in these 
dialects might originally have been as small as those observed in the present data. 
So far there has not been any acoustical study on the duration of the vowels in 
Balochi that could provide this information.  

A variation in length is also observed in some cognate words across the dialects. 
For example, the word dil ‘heart’ (modified to del) is uttered with a long vowel in 
KH but a short one in other dialects, and that may be interpreted as the pre-
diphthongization stage of this word, as the phenomenon of diphthongization, eː to 
ie, as well as oː to ue is strongly underway in the KH dialect. As a long duration 
is also observed for words such as buz ‘goat’ and duz ‘thief’ (modified to boz and 
doz in SI, SA, and CH) in many cases, these long durations may also be due to 
the effects of different syllabic structures (open or closed), indicating “unstable” 
phonetic characteristics of short vowels in comparison with the long ones which 
are “stable”. This instability may also have a correlate in vowel quality, at least in 
the production of the short /u/ vowel. Thus /u/ produced in closed syllable seems 
generally to be further back and lower than /u/ in open syllables. However, fur-
ther investigation is required to bring light to this subject. 

The vowel systems in the dialects investigated are, to some extent, similar to each 
other and to Common Balochi, but the phonetic variations of the vowels are 
slightly different across the dialects. Traditionally, Balochi has been described as 
having a long and a short i sound. The phonetic analysis presented in this study 
makes it clear that all the dialects considered make a qualitative distinction be-
tween the long and the short i vowel; i.e. regarding the Common Balochi vowel 
inventory, i, iː, a, aː, u, uː, eː, oː, the traditional short vowel /i/ is here modified 
into a short /e/ in the phonemic analysis of all dialects investigated, so the long 
vowel [iː] can best be phonemically represented as /iː/ while the short [i] can be 
represented as /e/.                   

The study has also revealed the possibility for the short /u/ to be characterized 
phonemically as a short /o/ in these dialects, especially in SI, SA, and CH, given 
the overlap in formant values of the short /u/ and /oː/ in these dialects (see Section 
3). For SI and SA, this effectively means that the closed syllable allophone is 
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used to represent the vowel phonemically. Also, it should be noted that in these 
dialects, in addition to the tendencies for /u/ to be produced as mid-low back 
vowel, it is, in some cases, articulated more towards [ʊ], which has formant quali-
ties very close to [o]. Short vowels in general show more centralized formant 
values than their long counterparts (Walker 2011: 16). This can be seen in the 
short /u/ tokens in SI, SA, and CH, and especially clearly with the female speak-
ers of SI (Figure 47). In their speech, the female speakers of SI strongly show the 
values of a short /o/ and their pronunciation has become more centralized in com-
parison with the long /oː/. Due to strong tendencies towards the lowering of /u/ to 
/o/ in SI, SA, and CH, a symmetrical vowel inventory is suggested here for these 
dialects but not for the others.      

Among the phonetic variations observed for the vowels in some of the dialects 
studied, the diphthongal variants ie and ue are among the most notable. The diph-
thongization process, in which the long /eː/ and /oː/ are diphthongized into [ɪe̠] 
and [ʊe̠], respectively, is strongest in the KH dialect, occurs to a lesser degree in 
IR, and lesser still in CH. Diphthongization is seldom observed in SA and SI. In 
KH almost all speakers showed diphthongization in their speech, though they 
produced monophthongal forms in some of the word repetitions, which constitut-
ed part of the elicitation procedure. For KH, it is suggested that these diphthongs 
should replace /eː/ and /oː/ in the phonemic description of the dialect, but not in 
IR, which shows a less consistent tendency towards diphthongization. 

 
Processes of fronting and nasalization are also observed to some degree in the 
dialects investigated. Fronting, which occurs with /u/, /uː/ and /oː/, has a similar 
status across the dialects, with speakers using fronted forms in free variation with 
non-fronted forms. Fronting occurs in coronal contexts, which can partly be at-
tributed to the coarticulatory effects of the coronal environment. Fronting of /oː/ 
is also observed in non-coronal environments in some dialects, such as KH and 
IR, in which there is a tendency towards diphthongization of /oː/ into [ʊe̠] (e.g. in 
word goːk ‘cow’). The second vowel in the diphthong, [ʊe̠], which is articulated 
more towards the front of the oral cavity, can also be contributing to the fronting 
seen in these environments. However, there are a few words in which most or all 
tokens of /oː/ are fronted toward a central and near-front position. Fronting can 
most frequently be seen in the word doːšiː ‘last night’, especially in the SA dia-
lect. Also, fronting of /u/ and /uː/is seen in a few words, such as zuːt (also zuː) 
‘soon’ in all dialects, most clearly in SA and SI. Fronting in coronal contexts, 
which can be expected to some extent due to coarticulatory effects, can be a start-
ing point that leads to fronting in other contexts (Harrington 2012).  
 
Like with fronting, nasalization of vowels adjacent to a nasal, particularly an n, is 
observed to occur in all dialects, and some cases of spontaneous nasalization are 
also observed. However, the degree and frequency of occurrence of nasalization 
vary across dialects, across speakers as well as within speakers. Individual words 
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also vary, i.e. words are produced variably with or without a nasalized vowel. 
Such observation of variability in a given phonetic attribute is not something new. 
Elfenbein (1966: 11), referring to the feature of aspiration of pre-vocalic voice-
less stops in the Eastern Hill dialects, points out that tendencies to have or not to 
have this feature “vary greatly…from one place to another, and even from speak-
er to speaker in the same locality.” This varying tendency is also true of other 
features related to the vowel systems, as they have been observed among the 
speakers and across the dialects investigated in this study.           

As expected in a Southern Balochi dialect, a higher degree of nasalization is ob-
served in CH than in the remaining four dialects. Nasalization is heavy in the 
Eastern group and it is more frequent in the Southern dialects than in the Western 
group (Jahani and Korn 2009: 642). The SI dialect, which belongs to the Western 
group, shows almost no nasalization at all, except for a very few cases with a 
weak degree of nasalization. Nasalization does not have phonemic status in the 
Balochi dialects spoken in Iran, since it occurs to differing degrees across and 
within the dialects investigated and is not obligatory among their speakers.   

In general, apart from those dialects in which some vowels are modified to other 
forms (e.g. lowering of /u/ to /o/ in SI, SA, and CH, or modification of the /eː/ 
and /oː/ into the diphthongs /ie/ and /ue/, respectively, in KH), different phonetic 
forms of vowels, e.g. lowered, diphthongized, fronted, or nasalized forms, occur-
ring in the speech of the speakers seem to be free phonetic variations, and no 
allophonic rules can be established. Some possible exceptions to this are identi-
fied, though. First, there may be an allophonic split in the short /u/ vowel that is 
conditioned by syllable structure. Second, there are some words with /u/ and /oː/ 
that have fairly consistently a fronted variant. However, to make any further re-
marks on the allophonic status of vowels in these dialects would require a more 
comprehensive study.   

This study corroborates, to a large extent, previous studies on the different Balo-
chi dialects, including the Eastern, Western, and Southern groups (see Section 
1.3). The vowel inventories for the Iranian Balochi dialects suggested in this 
study are not dissimilar to those presented in the earlier studies, especially the 
studies on the Iranian Balochi dialects done by scholars such as Spooner (1967) 
and Jahani and Korn (2009: 642), who mention the short forms /e/ and /o/ (the 
lowered forms of /i/ and /u/, respectively) in the vowel systems of the Iranian 
Balochi dialects and use them in their transcriptions.  

Elfenbein (1966: 20, 1990: II: XII) writes that in Saravan, the long /uː/ is com-
monly fronted to /ʉː/ but mostly written /uː/ in the texts. However, Spooner 
(1967: 58) does not refer to any fronting in Saravan and points out that the Sara-
vani dialect (SA) “keeps long u while most other dialects have changed it to ī.” 
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As mentioned above, fronting is seen in a few words in SA and this can to some 
extent be seen as a verification of Elfenbein’s claim.  

This study also ascertains the occurrence of diphthongs in some Iranian Balochi 
dialects reported in previous works. Elfenbein (1990: II: XIV), describing the 
phonology of the Iranian Balochi dialect of Lashari, refers to the vowels /oː/ and 
/eː/ which “in stressed position are strongly drawled” as “[uːɔ], [iːɛ]” respectively, 
“as in neighbouring Baškardī”. Jahani and Korn (2009: 642) have also suggested 
including the two diphthongs /ie/ and /ue/ instead of the long /eː/ and /oː/, respec-
tively, in the vowel systems of Balochi dialects in Iran, but they do not mention 
which dialects should acquire these diphthong phonemes.       

Generally speaking, the occurrence of different changes and processes in these 
dialects, as well as the varied geolects observed, might generally be attributed to 
the inherent factors and the innate parts of languages. Apart from inherent rea-
sons, the effects of language contact can also account for changes and varieties in 
languages in general. The vowel system of Persian, the dominant language sur-
rounding these dialects, which lacks contrastive length, may play a role in alter-
ing the durational distinctions between the long-short pairs in these dialects; as-
suming, of course, that these small durational differences are not an original fea-
ture of these dialects. Furthermore, the lowering of /i/ to /e/, and tendencies for /u/ 
to shift toward /o/, as well as the inclination of /a/ towards a back [ɑ] in some 
utterances, can be ascribed to the influence of the Persian language, which seems 
to have been gradually affecting the vowel systems of the Balochi dialects spoken 
in Iran.  

Some interesting issues for further investigation emerge from this study. The 
small durational differences observed between the long-short pairs raise the ques-
tion of how (or, in some cases, if) these contrasts are maintained by speaker-
listeners, as well as whether these small differences are decreasing or not. Also, 
the issue of variability across dialects in vowel length in particular words, which 
may be rooted in the introduction of vowel instability under the influence of Per-
sian, warrants further study. An engaging topic for further survey is the status of 
the vowels /u/, /uː/ and /oː/ in CH, as well as the small durational distinctions 
between the traditional long and short vowels in this dialect. Furthermore, it 
should be noted that although any profound analysis of potential gender differ-
ences in the vowel systems is beyond the scope of this study, it has been observed 
that there are some fairly systematic differences in the pronunciation between the 
male and female speakers. This issue can also be a subject for additional research. 
Finally, studying the Balochi language in relation to the social background of the 
speakers is another interesting issue for further study.  
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Appendix  

List of the words used in the analysis (transcribed in Common Balo-
chi) 
 
 
A: List of the words used for quantity (durational) analysis 

aːda  ‘there’ 

aːdeːnkaː  ‘the mirror’ 

abdul  ‘Abdul’ 

abdullaː  ‘Abdulla’ 

aga  ‘if’ 

amoːdaː  ‘there’ 

ančoː  ‘that way’ 

asteː  ‘is’ 

awaz  ‘change’ 

baːndaː  ‘tomorrow’ 

baːz  ‘much’ 

baːzaːraː  ‘shopping’ 

bačakaːn  ‘children’ 

bad  ‘bad’ 

badal  ‘change’ 

bagayr-e  ‘except’ 

balkeː(n)  ‘maybe’ 

baloːčeː  ‘he/she is a Baloch’ 

baloːčistaːn  ‘Balochistan’ 

bastiː  ‘he/she tied’ 

beː šumaː  ‘without you’ 
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beː  ‘without’ 

beːd  ‘without’ 

beːgaː  ‘afternoon’ 

beːhoːš  ‘unconscious’  

bgir  ‘take, buy’(IMP.2Sg) 

biːt  ‘he/she becomes’ 

bibiːt  ‘he/she may become’ 

bikan  ‘do’(IMP.2Sg)  

bil  ‘put’(IMP.2Sg) 

boː  ‘smell’ 

braːs  ‘brother’ 

bšoːd  ‘wash’(IMP.2Sg) 

btačeːn  ‘let’s escape’ 

buːt  ‘he/she became’ 

burzeːn  ‘high’ 

buz  ‘goat’ 

bzuːr  ‘take’(IMP.2Sg)  

cheːraː  ‘under’ 

čaːkuː  ‘knife’ 

čiːẽː  ‘what is’ 

čoːn  ‘how’ 

čuk  ‘buttermilk’ 

daːnkuː  ‘wheat’ 

daːnoːg  ‘wheat’ 

daːriːn  ‘I have’ 

daːriːt  ‘he/she has’ 

daːzeː  ‘a palm’ 

dant  ‘he/she gives’  

dard  ‘pain’ 

deːbeː  ‘a demon’ 

deːm  ‘face’ 
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deːr  ‘late’  

diːn  ‘religion’ 

diːstun  ‘I saw’ 

diːwaːleː  ‘it is a wall’ 

diga  ‘then’ 

dil   ‘heart’ 

doːg  ‘buttermilk’ 

doːšiː  ‘last night’  

doːst  ‘friend’ 

doːtun  ‘I sewed’ 

drust  ‘all’ 

duz  ‘thief’ 

duzziː  ‘theft’ 

eːšaːn  ‘they’ 

geːštir  ‘more’ 

giːnreːč  ‘runny nose’  

gipt  ‘he/she got’ 

goːk  ‘cow’ 

goːn  ‘with’ 

goːš  ‘ear’ 

goːšt  ‘meat’ 

guṭ  ‘throat’ 

guž/šnagun  ‘I am hungry’ 

ǰaːduː  ‘sorcery’ 

ǰaːlag  ‘down’ 

ǰeːb  ‘pocket’ 

ǰigrit  ‘he/she fled’ 

ǰist  ‘he/she fled’ 

kaːr  ‘work’ 

kabuːl  ‘accepted’   

kap  ‘fall’(IMP.2Sg)  
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keːp  ‘bag’ 

kissa  ‘pocket’ 

kitaːb  ‘book’ 

koːh  ‘mountain’ 

kuːzagaː  ‘the jar’ 

kučak/kučik  ‘dog’ 

kuǰẽ  ‘where is’ 

maːs  ‘mother’ 

mabiːt  ‘not to be’ 

miːz  ‘table’ 

muč  ‘all’ 

murt  ‘he/she/it died’ 

naːǰoːṛ  ‘sick’ 

naːkoː  ‘uncle’  

naːn  ‘bread’ 

neːmroːč  ‘noon’ 

neːst  ‘it is not’ 

nimaːz  ‘prayer’ 

nuː  ‘now’ 

oːda  ‘there’ 

oːštaːt  ‘he/she stood’ 

paš  ‘behind’ 

pas  ‘sheep/goat’ 

prušt  ‘it broke’ 

puččaːn  ‘clothes’ 

pur  ‘full’ 

reːk  ‘sand’ 

roːč  ‘day’ 

roːšin  ‘bright’ 

saːf  ‘clear’ 

saːg  ‘dog’ 
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seː/sey  ‘three’ 

seːb  ‘apple’ 

seːr  ‘sorcery’ 

sell  ‘bad’ 

singaː  ‘the stone’ 

soːčag  ‘burn’ 

soːǰ  ‘asking’ 

soːp  ‘apple’ 

suːčinaː  ‘the needle’ 

šar  ‘good’ 

šumaː  ‘you’ 

šušt  ‘he/she washed’ 

šut  ‘he/she went’ 

šutant  ‘they went’ 

teː(h)laːnk  ‘pushing’ 

tiː  ‘your’ 

waš  ‘good’ 

xub/hub  ‘good’ 

zaːgaːn  ‘children’ 

zaːgeː  ‘a child’ 

zaːneː/zaːnay  ‘you know’ 

ziːt  ‘soon’ 

zoːr  ‘noon’ 

zuːt  ‘soon’ 

zubaːn  ‘tongue’ 

zurt  ‘he/she took’ 

 

 
B: List of the words used for vowel quality analysis  

aːda  ‘there’ 
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aːdeːnkaː  ‘the mirror’ 

ančoː  ‘that way’ 

abdul  ‘Abdul’ 

abdullaː   ‘Abdulla’ 

aga  ‘if’ 

awaz  ‘change’   

baːndaː  ‘tomorrow’ 

baːz  ‘much’ 

baːzaːraː  ‘shopping’ 

bačakaːn  ‘children’ 

bad  ‘bad’ 

badal  ‘change’ 

bagayr-e  ‘except’ 

balkeː(n)  ‘maybe’ 

baloːčeː  ‘he/she is a Baloch’ 

baloːčistaːn  ‘Balochistan’ 

bastiː  ‘he/she tied’ 

beː  ‘without’ 

beːd  ‘without’ 

beːgaː  ‘afternoon’ 

beːhoːš  ‘unconscious’  

beː šumaː  ‘without you’ 

bgir  ‘take, buy’(IMP.2Sg) 

biːt  ‘he/she becomes’ 

bibiːt  ‘he/she may become’ 

bikan  ‘do’(IMP.2Sg)  

bil  ‘put’(IMP.2Sg) 

boː  ‘smell’ 

braːs  ‘brother’ 

btačeːn  ‘let’s escape’  

buːt  ‘he/she became’ 
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burzeːn  ‘high’ 

buz  ‘goat’ 

bzuːr  ‘take’(IMP.2Sg)  

čaːkuː  ‘knife’ 

čuk  ‘buttermilk’ 

čukkaːn  ‘children’ 

daːnkuː  ‘wheat’ 

daːnoːg  ‘wheat’ 

daːriːt  ‘he/she has’ 

daːzeː  ‘a palm’ 

dard  ‘pain’ 

deːbeː  ‘a demon’ 

deːm  ‘face’  

diːn  ‘religion’ 

diːstun  ‘I saw’ 

diːwaːleː  ‘it is a wall’ 

diga  ‘then’ 

dil   ‘heart’ 

du  ‘two’  

doːg  ‘buttermilk’ 

doːšiː  ‘last night’ 

doːst  ‘friend’ 

doːtun  ‘I sew’ 

drust  ‘all’ 

duz  ‘thief’ 

duzziː  ‘theft’ 

eːšaːn  ‘they’ 

geːštir  ‘more’ 

giːnreːč  ‘runny nose’  

gipt  ‘he/she got’ 

gir  ‘take’(IMP.2Sg) 
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goːk  ‘cow’ 

goːn  ‘with’ 

goːš  ‘ear’ 

goːšt  ‘meat’ 

guṭ  ‘throat’ 

jaːlag  ‘down’ 

jeːb  ‘pocket’ 

ǰaːduː  ‘sorcery’ 

ǰigrit  ‘he/she fled’ 

ǰist  ‘he/she fled’ 

kaːr  ‘work’ 

kabuːl  ‘accepted’ 

kap  ‘fall’(IMP.Sg)  

keːp  ‘bag’ 

kissa  ‘pocket’ 

kitaːb  ‘book’ 

kuːzagaː  ‘the jar’ 

kučak/kučik  ‘dog’ 

kuǰẽ  ‘where is’ 

maːs  ‘mother’ 

mabiːt  ‘he/she may not become’ 

miːz  ‘table’ 

muč  ‘all’ 

murt  ‘he/she/it died’ 

naːkoː  ‘uncle’  

naːn  ‘bread’ 

neːmaːz  ‘pray’ 

neːmroːč  ‘noon’ 

nuː  ‘now’ 

oːda  ‘there’ 

oːštaːt  ‘he/she stood’ 
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paš  ‘behind’ 

pas  ‘sheep/goat’ 

prušt  ‘it broke’ 

puččaːn  ‘clothes’ 

reːk  ‘sand’ 

roːč  ‘day’ 

roːšin  ‘bright’ 

saːf  ‘clear’ 

saːg  ‘dog’ 

seː/sey  ‘three’ 

seːb  ‘apple’ 

sell  ‘bad’ 

seːr  ‘sorcery’ 

soːǰ  ‘asking’ 

soːp  ‘apple’ 

suːčinaː  ‘the needle’ 

šar  ‘good’ 

šumaː  ‘you’ 

šušt  ‘he/she washed’ 

šut  ‘he/she went’ 

teːlaːnk  ‘push’ 

tiː  ‘your’ 

waš  ‘good’ 

xub/hub  ‘good’ 

zaːgaːn  ‘children’ 

ziːt  ‘soon’ 

zoːr  ‘noon’ 

zuːt  ‘soon’ 

zubaːn  ‘tongue’ 

zurt  ‘he/she took’ 

 



 238

C: List of the words used for diphthongization analysis 

baloːčeː   ‘he/she is a Baloch’  

beːgaː   ‘afternoon’ 

beːhoːš   ‘unconscious’ 

boː   ‘smell’ 

bšoːd   ‘wash’(IMP.2Sg) 

čeːraː   ‘under’  

čoːneː   ‘how are you’ 

deːbeː   ‘a demon’ 

deːm   ‘face’ 

deːr   ‘late’ 

doːčiːn   ‘I sew’  

doːg   ‘buttermilk’ 

doːr   ‘throw’  

doːšiː   ‘last night’ 

doːst   ‘friend’  

doːtun   ‘I sewed’ 

geːštir   ‘more’ 

goː(n)   ‘with’ 

goːk   ‘cow’ 

goːš   ‘ear’ 

goːšt   ‘meat’ 

greːtun   ‘I cried’ 

hancoː/ancoː   ‘this way’ 

ǰeːb   ‘pocket’ 

ǰust   ‘question’ 

keːp   ‘bag’  

loːṭiːn  ‘I want’  

naːǰoːṛ   ‘sick’ 

naːkoː   ‘uncle’ 
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neːmroːč   ‘noon’ 

oːda   ‘over there’ 

oːmeːt  ‘hope’ 

oːštaːt   ‘stood’ 

preːntun   ‘I threw’ 

prušt   ‘it broke’ 

raseːnun   ‘I take (someone somewhere)’ 

reːk   ‘sand’  

roːč   ‘day’ 

roːšin  ‘bright’  

seːb   ‘apple’  

soːǰ  ‘asking’ 

sreːn  ‘waist’ 

šoːd   ‘wash’(IMP.2Sg)  

šušt  ‘he/she washed’ 

zoːr   ‘power’ 

D: List of the words used for nasalization analysis 

aːda  ‘there’    

aːdeːnkaː  ‘the mirror’ 

ančoː  ‘that way’ 

aːwaːn  ‘they’ 

aga  ‘if’ 

amoːdaː  ‘there’ 

asteː  ‘is’ 

baːndaː  ‘tomorrow’ 

bačakaːn  ‘children’ 

balkeː(n)  ‘maybe’ 

baloːčistaːn  ‘Balochistan’ 

bikan  ‘do’(IMP.Sg) 

braweːn  ‘let’s go’ 
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btačeːn  ‘let’s escape’  

burzeːn  ‘high’ 

čaːkuː  ‘knife’ 

čiːeː  ‘what is’ 

čoːn  ‘how’ 

čukkaːn  ‘children’ 

daːnkuː  ‘wheat’ 

daːriːn  ‘I have’ 

dant  ‘he/she gives’  

diːn  ‘religion’ 

diːstun  ‘I saw’ 

doːtun  ‘I sewed’ 

eːšaːn  ‘they’ 

gireːn  ‘we get’ 

giːnreːč  ‘runny nose’ 

goːn  ‘with’ 

guž/šnagun  ‘I am hungry’ 

greːtun  ‘I cried’ 

ǰaːšuːeː  ‘he/she is a sailor’ 

kanaːn  ‘I do’ 

kuːzagaː  ‘the jar’ 

kurtun  ‘I did’ 

loːṭiːn  ‘I want’ 

mazaneːn  ‘big’ 

mon  ‘I’ 

naːhodaːeː  ‘he is a captain’ 

neːštahaːn  ‘I am sitting’ 

nuː  ‘now’  

paːnzda  ‘fifteen’ 

preːntun  ‘I threw’ 

poː(n)z  ‘nose’ 
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puččaːn  ‘clothes’ 

singaː  ‘the stone’ 

soːčag  ‘burn’ 

sreːn  ‘waist’ 

suːčinaː  ‘the needle’ 

šoːdeːn  ‘we wash’ 

teː(h)laːnk  ‘push’ 

tiː  ‘your’ 

waːneː/waːnay  ‘you read’ 

yahtagun  ‘I have come’ 

zaːgaːn  ‘children’ 

zaːneː/zaːnay  ‘you know’ 

zubaːn  ‘tongue’ 
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