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ABSTRACT

This article discusses voice assimilation phenomenon in Marathi, an Indo-Aryan language. The
goals of this study are three-fold: i) to provide empirical evidence for regressive assimilation in
Marathi as claimed in previous studies by Junghare (1969), ii) to check whether obstruents and
breathy voice can undergo and/or trigger voice assimilation, iii) to investigate what type of
language Marathi belongs to based on Wetzels and Mascard’s (2001) language typology. The
results show that Marathi exhibits voice assimilation as stipulated by Junghare, and it belongs to
type Il languages that have voice assimilation and no word-medial and word-final devoicing.
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I. Introduction

In their article “The Typology of Voicing and Devoicing”, Wetzels and Mascar6 (2001)
grouped languages into different types according to the presence of word-medial and word-final
devoicing in addition to voice assimilation. The languages were divided into 4 types. Type |
includes German, a language that has word-final and word-medial devoicing, but there is no voice
assimilation. An example of type Il is Yiddish, which does not have word-medial or word-final
devoicing, but voice assimilation occur in its consonant cluster. Dutch is an example of type III.
Type 11 language has devoicing word-medially and word-finally, as well as voice assimilation.
Type IV languages, i.e. Berber, does not have devoicing or voice assimilation.

The focus of this study is Marathi, an Indo-Aryan language that has a four-way stop
contrast based on voicing and aspiration. The distinction between Marathi and the other languages
is that sonorants as well as affricates in this language can also have aspiration. This paper, however,
will focus only on the four-way contrast of stop series. The table below shows the oral stops
existing in Marathi (Berkson 2012: 28)

Table 1. Marathi Oral Stops

BILABIAL p pt b bt
DENTAL t tt d ds
RETROFLEX ( [hh q ¢
- h
VELAR k k g &
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Previous study on Marathi’s phonology was carried out by Junghare (1969: 41-42) who
claimed that there is a regressive voice assimilation in Marathi. The voiced obstruent will
undertake devoicing when it precedes a voiceless obstruent, whereas the voiceless obstruent will
become voiced when it is followed by a voiced obstruent. The followings are examples of voice
assimilation provided by Junghare. We can see that voice assimilation occurs in affricate-stop
cluster (1 and 2), fricative-stop sequence (3), as well as stop-stop cluster (4).

1. Aj + ca = adca - atca ‘of today’

2. Wajota = wajta > wazta - wasta ‘striking’
3. Kac + ghor = kasghor - kazghor ‘glasshouse’
4. Ladoto - ladto - latto ‘(he) loads’

Junghare (1969) also described that the retroflex stop [d] does not assimilate in voicing.
When the retroflex stop is found in a consonant cluster that does not agree in [voice] feature, it
will change into a flap. Junghare’s hypothesis regarding voice assimilation in Marathi raises some
questions. From data 3, we can see that a voiced aspirate triggers the voicing of a preceding
fricative. Vaux’s (1998) claim, based on empirical evidence from different languages, is that
voiced fricatives are specified as [-spread]. Since the specifications of a breathy voiced (voiced
aspirate) are [voice] and [spread glottis], the assimilation of a voiceless fricative into a voiced
fricative is nearly impossible because of the conflict in the feature [spread]. Consequently, the
aims of this study can be formulated as follows:
a. To investigate whether there is regressive voice assimilation in Marathi.
b. To investigate which obstruents undergo voice assimilation. Can voiced aspirates (breathy

voiced) trigger assimilation for the preceding fricative?

c. To determine which type does this language belong to according to Wetzels and Mascar6’s

typology.

In section 2 of this paper, the methods of the experiment and the description of points that will be
analyzed are explained. Section 3 includes the measurement of VOT average of initial stop and
that it is similar to Yiddish in the typology of voicing and devoicing, as well as exemplifying the
findings on voice assimilation in consonant cluster. Conclusion can be found in section 4.

Il. Methods

Five native speakers of Marathi, three males and two females (ranging in age from 20 to
30), were recorded in a sound-treated room at the University of lowa. The speakers read a list of
words consisted of Marathi’s four stops series (i.e. voiced, voiced aspirate, voiceless, and voiceless
aspirate) available in initial, intervocalic, and final position. Consonant clusters of stops and
fricative-stop were also included in the list (see Appendix). The duration of voice onset to stop
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release is measured for initial stops, whereas the presence of voicing for word-final stops is noted
in order to check for syllable final devoicing. The analysis of the data includes:
a. VOT measurement of each obstruent in initial position
b. The presence of voicing in final position.
c. The presence of voicing in consonant cluster: Is there regressive voice assimilation?
= Voiced stop — voiceless stop
= Voiceless stop — voiced stop
= Affricate — stop cluster
= Affricate — affricate cluster

I11. Findings and Discussion

If we look at the spectrogram of a word in Marathi below (e.g. [dogad]), we can see that
Marathi is a true voiced language because devoicing does not occur in word-medial or word-final
position. The spectrogram below clearly shows the prevoicing of the initial stop [d], the prevoicing
of the middle stop [g] and the voicing of the final stop [d] up until closure. Moreover, if we take
Junghare’s analysis regarding voice assimilation in Marathi into account, it means that Marathi
can be categorized as a type Il language, like Yiddish.
1) Spectogram of subject 1’s production of the word dagaq ‘stone’

Voice Onset Time was used by Lisker and Abramson (1964, in Beckman et.al. 2011) to
differentiate stops in aspirating language like German. The negative VOT indicates voiced stops,
short-lag VOT signifies voiceless stops, and long-lag VOT specifies voiceless aspirated stops. The
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average VOT of initial stops in Marathi and Hindi was measured by Lisker and Abramson (1964,
in Berkson 2012: 29) and the result can be seen below

Table 2. Average VOT of velar stops in Hindi and Marathi (in ms)

/k/ kb /el /gb/
Hindi 18 92 -63 75
Marathi 24 87 -116 -89

(data from Lisker & Abramson 1964: 3982)
If we compare the results of Marathi’s VOT that Lisker and Abramson calculated with the
result of average VOT that | computed in table 3 below, we can see that the difference is not

significant. The hierarchy of VOT from the highest to lowest is T" > T > D"> D.

Table 3. Average VOT of initial stops in Marathi

Place of Voiced Voiced Voiceless Voiceless

Articulation aspirate aspirate
Bilabial -85 -69 16 1
Dental -81 -81 15 51
Retroflex -115 -93 9 72
Velar -90 -82 30 94

77 out of 80 tokens of word initial voiced and breathy voiced shows prevoicing. The three
tokens which do not exhibit voicing were three different words spoken by two different subjects
(see spectrogram 2, 3, and 4 below). Therefore, this devoicing of word initial stop does not have
any significance to the analysis that Marathi is a true voice language.

(2)  Spectogram of subject 5’s production of the word bolne ‘talk-3sn’

1 Bilabial voiceless aspirate /p"/ is not calculated because the subjects pronounce it as a fricative /f/.
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3) Spectogram of subject 5’s production of the word bhat ‘rice’

| A
|‘|‘\ »

0.179745 | 0.068506 0.529617

4) Spectogram of subject 3’s production of the word dar ‘door’

0.188835
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This section looks at whether Junghare’s claim (1969) on regressive voice assimilation in
Marathi can be justified or not. Based on the examples that she provided, it seems that all
obstruents (including stops, fricatives, and affricates) assimilate in voicing depending on the
[voice] feature of the following obstruent, except for voiced retroflex which assimilate into a flap
in a consonant cluster. | divide this section into 5, looking at different combination of consonant
clusters to see whether regressive voice assimilation really occurs in Marathi.

Voiced stop-voiceless stop cluster

The following is the list of words with voiced-voiceless stop cluster.
Nagpur = Nagpur
pudke = a small packet
todte = picks.pres.3sf
khodker = naughty
chidkaa = snappish
adkon = hitch
wadhpyaa = waiter

From the list, we can see that only the first word has a cluster consisted of voiced velar
stop and voiceless bilabial stop. Three out of five spectrograms of the word Nagpur show that the
voiced velar stop devoiced when it precedes voiceless bilabial stop. The other two showed that
voicing can still be maintained in a voiced-voiceless cluster in a careful speech where the voiced
stop is being released, as shown by spectrogram (5). When the first stop in the consonant cluster
is not released, it is more likely that voice assimilation occurs. Notice the absence of voicing in
spectrogram (6) compared to spectrogram (5).
(5) Spectogram of subject 2’s production of the word Nagpur
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Spectogram of subject 3’s production of the word Nagpur
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The rest of the words in the list were analyzed to prove Junghare’s claim that voiced

retroflex does devoiced in a consonant cluster as it will change into a flap. The result of analysis
shows that this claim is true, as illustrated by spectrogram (7) and (8). Spectogram (7) portray [d]
in word-initial position. If we compare it with spectrogram (8), we can see the difference that
shows voiced retroflex [d] assimilated into a flap, thus devoicing is not possible.

(7)

Spectogram of subject 2’s production of the word ¢oke ‘head’
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(8) Spectogram of subject 3’s production of the word togte ‘pluck.pres.3sf’
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Voiced affricate-voiceless stop/affricate cluster

There is only one example of voiced affricate-voiceless stop cluster in the data, i.e. kudzka ‘rotten’.
Apparently, regressive voice assimilation happens in this sequence (spectrogram 10), although 3
out five speakers maintained the voicing of the first consonant in the cluster, as illustrated by
spectrogram (9). In spectrogram (9), we can see the voicing along with the frication of the affricate
/d3/, while in spectrogram (10) voicing only occurs during closure, but it does not last along with
the frication.

9) Spectogram of subject 1’s production of the word kudzka ‘rotten’
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(10)  Spectogram of subject 5’s production of the word kudska ‘rotten’

Voiced affricate-voiceless affricate cluster

A sequence of voiced affricate and voiceless affricate is included in this study in order to
ascertain the possibility of voice assimilation in clusters other than stops cluster. There is only one
word that has this voiced-voiceless affricates sequence, which is adzca ‘of today’. Out of the five
subjects, three of the outcomes show voice assimilation. It seems that Junghare’s hypothesis (1969)
regarding voice assimilation of voiced-voiceless affricates is correct. If you compare the
spectrograms below, you can clearly see the devoicing of the first affricate in the sequence. From
spectogram (11), we can notice that the voicing of the first affricate in the cluster is maintained by
releasing the affricate, as indicated by the gray bar in the middle of the spectrogram.
(11)  Spectogram of subject 1’s production of the word adsca ‘of today’
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The idea that voicing can be maintained by the release of the affricate or stop is also
supported by the following spectrogram. When the following spectrogram is compared to the
previous one, it is obvious that there is no release of affricate in between the consonant cluster,
thus delinking of [voice] feature occurred as the preceding affricate agrees with the voice feature
of the following consonant.

(12)  Spectogram of subject 3’s production of the word adzca ‘of today’

0.905202

a t C a

Voiceless stop-voiced stop cluster

Below is the list of tokens with voiceless-voiced stops cluster.
topdi = small cap of a baby
taapdayk = annoying
potdar = surname
ekda = once
ophgot = accident
kaapda = cloth
saapdle = find (intr)-past-3sm
tobakdii = flying saucer

Out of 40 tokens, only 27.5% are produced with voice assimilation in the consonant cluster.
Subject 3, 4, and 5 are the ones that usually assimilate the [voice] feature of the initial consonant
depending on the [voice] feature of the following consonant in the consonant cluster. Voice
assimilation never occurs in the speech of subject 1 and 2. From the graph below, we can see that
the consonant cluster in two words, topqi and tabakd/ii, does not undergo voice assimilation,

SQ@ oo o
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whereas for the other words, there are two speakers that assimilate the consonant cluster for each
word in average.

6
5 _
4 .
3 .
H No VA
2 m VA
1 .
O .
X
RN b’b %)
> NG
“0 é"% \éb’b ,_;z»"”Q * B & & L
X

Figure 1. The occurrence of voice assimilation (VA) in the tokens

Voiceless affricate-voiced stop cluster

If we refer to Vaux’s claim (1998) regarding the specification of voiced fricatives which is
[-spread], the fact that a breathy voiced can trigger the voicing of a voiceless fricative seems to be
unfeasible as voiced fricatives and breathy voiced have opposing specification for [spread glottis].
Therefore, it is very interesting to see if voice assimilation does happen in the consonant cluster in
kac+ghar ‘glass house’. From the analysis of the spectrogram, we can see that there is no voicing
of a voiceless fricative that is triggered by a voiced aspirate, as portrayed by (13) below.
(13)  Spectogram of subject 3’s production of the word kac+ghar ‘glass house’
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On the other hand, the spectrogram of the fifth speaker shows an irregularity where there
is no prevoicing for the breathy velar stop. Does this mean that the breathy voiced stop delinked
its [voice] feature as the influence of the preceding voiceless fricative? Further data is needed to
check this assumption.

(14)  Spectogram of subject 5’s production of the word kac+ghar ‘glass house’

IV. Conclusion

The empirical data support Junghare’s claim that regressive voice assimilation occurs in
Marathi. In addition, obstruents can trigger voice assimilation, whereas the breathy voice shows
conflicting results. Moreover, from the result of the data analysis, we can conclude that Marathi is
similar to Yiddish because it does not have word-final devoicing but some consonant clusters
undergo regressive voice assimilation, although the data is not consistent as some speakers did not
seem to have voice assimilation in pronouncing consonant cluster. Therefore, it can be assumed
that Marathi conforms to the same constraints ranking as Yiddish, that is 1oOnsVo, Agree >>
IbVo>>*Vo. However, the fact that retroflex stop is not prone to voice assimilation may or may
not influence this constraints ranking.
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APPENDIX
INITIAL INTERVOCALIC FINAL CONSONANT CLUSTER
bilabial | /p/ 1 pustak 74 kaapus 13 khup 30 Nagpur = Nagpur
51 paats 82 sopa 91 saap 42 pudke = a small packet
Ip" 4 phuphphus 19 sopha 34 Saph 41 todte = picks.pres.3sf
46 phataa 92 nopha 102 Toph 83 khodkar = naughty
b/ 49 bolne 93 kobar 11 Gulab 63 chidkaa = snappish
50 baaraa 12 dhobi 95 Saahib 110 kujka = rotten
/b 56 bhetne 78 ubhe 3 jibh 106 adkon = hitch
45 bhaat 86 abhaaw 73 lobh 60 Aj+ca = of today
Dental 1t/ 52 T1 1 pustak 72 gowat 107 wadhpyaa = waiter
alveolar 18 Tas 2 sontad 33 Sat
] 57 thupkii 14 ithe 79 anaath 94 tobokd(ii = flying saucer
16 thaari 47 shithil 77 saath 31 topdi = small cap of a baby
d/ 89 dogod 85 kudel 39 Nanand 9 Kachghar = glass house
35 dar 76 aadhyo 64 unmaad 62 taapdayk = annoying
/d"/ 70 dhog 103 Adhaar 101 oporadh 40 potdar = surname
17 dhaar 15 aadhi 58 Modh 48 ekda = once
Retroflex | /i/ 100 ol 104 khifi 7 bot 75 kaapda = cloth
84 taats 24 khiti 67 paathpot 59 saapdle = find (intr)-past-
1t 55 thoraw 21 kuthe 71 oth 3sm
38 thaam 44 kaathi 20 kaath 65 ophgat = accident
/d! 5 doke 105 saadii 97 haad’
53 qag 87 chadji 89 dogad’ 96 wadhok = attractive
IqT 108 ¢hol 6 dadhii 25 waadh 61 apgtha = thumb
23 dhaal 88 kaadhne 66 gaadh 69 paadap = plant
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Velar K/ 85 kudel 29 eka 1 pustak
26 kakh 90 kaka 99 taak
KN/ 13 khup 8 Mukh 26 kakh
28 khas 43 aakhaadaa 32 nokh
o/ 72 gowat 98 Saudagoar 70 dhag
54 gaal 89 dogod 80 wig
19" 22 ghor 109 Nighuun 81 ogh
37 ghaar 68 baghaa 36 aagh
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,

[pustok] Y&dd = book
[sonta] Id = saint

[jibh] Y = tongue
[phuphphus] WP H = lung
[doke] SId = head

[dadhii] alel = beard

[bot] qic = finger

[mukh] HY = face
[Kacghor] Td YR = glass
house

[rutuu] s = season
[gulab] T[Tl = rose
[dhobi] ¢lsl = washerman
[khup] U = a lot

[ithe] 3 = here

[aadhi] 31eft = previously
[thaari] YTT = plate / dish
[dhaar] YR = sharpness
[tas] dT¥ = hour

[sofa] T = sofa

[kaath] TS = edge
[kuthe] @ = where
[ghoar] YX = house

23.
24,
25.

27.
28.
29.
30.
31.

32.
33.
34.
35.
36.
37.
38.
39.

40.
41.
42.
43.
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[dhaal] @Il = shield

[khiti] BT = thorny
[waadh] dTe = serve him/her!
[kakh] PTd = armpit

[pote] Uid = sack

[khas] WT¥ = special

[eka] Ul = one

[nagpur] YR = Nagpur
[topdi] TS = a small cap/hat of
a baby

[nokh] -9 = nail

[saat] HId = seven

[saph] "% = clean

[dar] &I} = door

[waagh] dTY = tiger

[ghaar] YR = kite

[thaam] STH = firm (mentally)

[nonond] FTUIG = husband’s
sister

[potdar] UIdeR = Potdar
[todte] drsd = she plucks
[pudke] W = a small packet
[aakhaadaa] 3HTdTST = arena
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44,
45.
46.
47.
48.
49.
50.
ol.
52.
53.
54,
55.
56.
S7.
58.
59.
60.
61.
62.

63.

64.

[kaathi] P13 = stick / cane
[bhaat] HTd = rice

[phataa] WTCT = fork (in road)
[shithil] RRIfA = relax
[ekda] Ul = once

[bolne] STEUT = talks
[baaraa] dIRT = twelve
[paats] UTd = five

[ti] <If = she

[dag] ST = stain

[gaal] TTTeT = cheek

[theraw] &XId = decision
[bhetne] VO = meet
[thunkii] YebT = spit

[madh] HY = honey
[saapdle] IS = found

[aj ca] 3TSI T = of today
[apgtha] 3{T3T = thumb
[taapdayk] dTUGIId =
annoying

[chidkaa] fr€ehT = snappish /
grumpy

[unmaad] 3HI& = arrogance




65.
66.
67.
68.
69.
70.
71.
72.
73.
74,
75.
76.
77,
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.

[apghaat] 3UHId = accident
[gaadh] TG = sleep tight
[paathpot] UTaUIe = both sides
[baghaa] &YT = look
[paadop] UTQU = plant

[dhog] T = cloud

[oth] 3713 = lips

[gowat] TTdd = grass

[loobh] @H = greed
[kaapus] PTYH = cotton
[kaapda] UsST = cloth
[aadhyo] 3T<] = primary/first
[saath] H1Y = company
[ubhe] 3Y = stand

[anaath] 314 = orphan
[weg] CUE speed

[ogh] 379 = flow

[sopaa] T = easy
[khodkar] TISH = naughty
[taats] €T = heel

[kudel] P qo = hoe
[abhaaw] 3HHId = absence
[chadii] ®a! = rod / small stick

88.
89.
90.
91.
92.
93.
94.

95.
96.

97.
98.

99.

100.
101.
102.
103.
104.
105.
106.
107.
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[kaadhne] PHTGUl = draw/extract
[dogad] TS = stone

[kaka] @TehT = uncle

[saap] HTU = snake

[nopha] -IWT = profit

[kabar] ddX = tomb
[tobokd(ji] Tl = flying
saucer

[saahib] TTeS = sir
[wadhok] JY® = attractive /
striking

[haad] &TS = bone
[saudagor] TG = trader,

merchant

[tak] dTeh = buttermilk

[tol] TS = grasshopper
[aporadh] 3{URTY = fault / crime
[toph] dI% = cannon

[adhaar] SHTYTR = support

[khiti] R<T = bolt

[saadii] ral = saree

[adken] SHSPU = hitch
[wadhpyaa] dIcW™T = waiter
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108. [dhol] GI = drum
109. [nighuun] ﬁq:[ = depart
110.  [kujkaa] PsIhl = rotten




