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Introduction

This chapter looks at the phonetic and phonological character of Gaddi. This module
covers topics regarding the phonetic and phonemic character of the vowels; the syllable
structure of the phonemes and their consequent combinatorial constraints; the different
phonological processes underwent by Gaddi phonemes; the morpho-phonological
processes; and the foot structure.

Section 1 introduces the phonemic inventory of Gaddi. In vowels, Gaddi has eight
monophthongs, thirteen diphthongs and three lexical nasals. The section describes the
distinctive features of each vowel and their acoustic formants as projected on the vowel
space. Gaddi phonemes identify vowel length as a distinctive but not contrastive feature
in their phonemic inventory. The acoustic character of the vowels informed significant
findings about the articulation of the vowel [a]. F2, which corresponds to the frontness/
backness of vowels showed that [a] is between [s] and [u], indicating that it is distinctly
[+back].

Section 2 illustrates the phonotactic constraints of the phonemes. This section shows the
distributional restrictions of the phonemes, which define the occurrence of individual
segments in different positions.

The syllable structure of Gaddi, and the combinatorial restrictions governed by said
syllable structure, is discussed in Section 3. Gaddi is an onset maximal language that
disallows sonorants in coda final position.

Section 4 describes the various phonological processes that are undergone by Gaddi
phonemes such as nasalization, germination, retroflexion, schwa epenthesis, glide
formation.

Section 5 is about the various morpho-phonological processes. It was found that certain
word formation processes such as derivation triggers resyllabification. Other
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phonological processes such as schwa epenthesis may be attributed to vowel final nouns
when taking suffixes that are vowel initial. This indicated that there was hiatus in Gaddi.

The final section, Section 6, looks at the foot structure of Gaddi. After analysing the foot
structure on the basis of four parameters- Boundedness, Weight, Headedness and
Directionality- it was concluded that Gaddi is a bounded, quantity sensitive iamb with
right to left direction of stress.

1. Gaddi Vowels

The vowel inventory was arrived at by collecting minimal and near minimal pairs for all
vowels. Segments that were found to be contrastive constitute the phonemic inventory.
However, Gaddi also made non-contrastive distinctions between vowels. Except schwa
all the vowels have a long counterpart, as is evident from the words in (1).

(1) Vowel length distinction

[ptula] “flower’; [lu:na] ‘salt’

sina] ‘wet’; [siina] ‘to sew’

kala] ‘black’; [ba:li] ‘earring’
be:na] ‘sister’; [bega] ‘morning’
sere] ‘their’; [he:|a] ‘slate on roof’

e a0 o

prone] ‘guests’; [ko:1] ‘big bow!’

v e B s B s BN oy B s |

g. [tona] ‘deaf’; [to:la] ‘hammer’

There are 8 distinctive oral monophthong vowels, 3 lexically nasal vowels and 13

diphthongs. out of 13 diphthongs, 7 are oral and 6 are nasal. Gaddi, therefore, belongs to
the category of large vowel inventory (7-14 vowels) languages.

1.1. Monophthongs

Gaddi has 8 contrastive oral monophthong vowels.

Front Central Back
Close i u
Close-Mid e 0
Mid 3
Open-Mid £
Open a

Table 1: Gaddi Vowel Chart

The following sections describe the distinctive features of each monophthong and the
environments of their respective distributions.
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111 [ii]

Gaddi has a high front unrounded vowel /i/. The Distinctive features of [i] are [+high, -
back]. It occurs in word initial, medial and final positions. Examples (2), (3) and (4) show
their occurrence in word initial, medial and final positions respectively.

(2) (@) [ii"] ‘tomorrow’
(b) [ija:] ‘snow’

(3) (@) [ginti] ‘counting’
(b) [binna] ‘mattress’
(c) [sikari] ‘sikari’
(d) [hi:ts] ‘cold’

(4) (@) [tfiri] ‘bird’
(b)  [hatti] ‘stick’
() [kangi] ‘comb’

11.2. [ee]

Gaddi has a front close-mid vowel /e/. The Distinctive features of [e] are [e] = [-high, -
low, -back]. This vowel occurs word initially, medially and finally as in examples (5), (6)

and (7)

(5) (a) [ernd] ‘to see’

(6) (@) [efhi] ‘here’
(b) [besormi]  ‘shamelessness’
() [kela] ‘banana’

(7) (@) [buddre]  ‘old’
(b) [opne] ‘own’
(c) [helke] ‘young’

113 [ee]

Gaddi has a front open-mid vowel /¢/. The distinctive features of [¢] are [-high, -low, -
back]. This vowel does not occur word initially but occurs word medially and word finally,
as evident from (8) and (9).

(8) (@) [hatena] ‘smell’
(b) [barenda]  ‘porch’
() [bema] ‘sister’

) (@) [tfEnte] ‘clothes’
(b) [opone] ‘own’
(o) [tfe:] ‘root’
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114 [o]

Gaddi has a central vowel /a/. The Distinctive features of [a] are [-high, -low, -front, -
back]. This vowel occurs word initially, word medially and word finally.

(10) (a) [omba]

(b) [od3a]
(c) [enga]
(d) [pni]
(11) (@) [barenda]
(b) [pankha]
(©)  [poni]
(d) [besarmi]
(12) (@) [a:ga]
(b) [bema]
(c) [basova:ra]

115 [uu]

‘mango’
‘today’
‘part’
‘own’

‘porch’
‘feather’
‘fodder’
‘shamelessness’
“fire’

‘sister’
‘turmeric’

Gaddi has a high back rounded vowel /u/. This vowel occurs word initially, word medially
and word finally as shown in (13), (14) and (15). The Distinctive features of [u] are [+high,

+back, +round].

(13) (@) [untfai]

(14) (a) [susta]
(b) [hukka]
(c) [phuls]
(d) [dhunda]
(e) [luna]
® [dhare]

(15) (@) [topu]
(b) [debbu]
(c) [khinnu]
(d) [hadzu]
(e) [dri]

1.16. [foo:]

‘height’
‘dull’

‘dry’

‘flower’
‘find’

‘salt’
‘dirt’
‘hat’
boy’
‘ball’
‘now
‘dirt’

b

Gaddi has a distinctive back close-mid vowel /o/. The Distinctive features of [o] are [-
high, -low, +back, +round]. It occurs word initially, medially and finally as in (16), (17) and

(18) respectively.
(16) (@) [o]

‘that’



(17)

(18)

(a)
(b)
(c)
(d)
(e)

(a)
(b)

117 foo]
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‘language’
‘round’
‘cap’
‘guest’
‘scratch’

‘kitchen’
"spade’

Gaddi has a distinctive back open-mid vowel /o/. The Distinctive features of [o] are [-
high, -low, +back, +round]. This vowel occurs only word-medially as in (19) and not word
initially and word finally.

(19) (a)
(b)
(c)
(d)
118 [aa]

[
[
[
[

longa]
tole]
sogi]
b3:kbri]

‘small nose pin’
‘rice’

‘with’

‘broom’

Gaddi has a distinctive low back open vowel /a/. It is not exactly [+back] like /u/ or /o/
but occurs somewhere between the centre and back position. The Distinctive features of
[a] are [-high, +low, +back, -round]. This vowel occurs word initially, medially and finally
as in (20), (21) and (22).

(20)

(21)

(22)

(a)
(b)

(@
(b)
(c)
(a)
(b)
(c)

[
[
[
[ra:ng]
[
[g"
[
[

andra:]
a:ga]
kataba]

kanna]
al
dre:da]

sinna]

‘intestines’
‘fire’
‘book’
‘garlic’
‘ear’
‘grass’
&dayi

[3 ?

wet

The distinctive features of the vowels have been drawn on three parameters: Frontness/
backness, tongue height, and roundedness, each giving a binary value to the vowel
segments. A summary of this can be seen in the table below.

high

lTow

front

back

round

+

+

+

+

Q™| |~

+

+

+
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+

+

+

+

VIQ|Q|O

Table 2: Distinctive feature chart for vowels in Gaddi

1.2. Lexically nasal vowels

Gaddi has 3 lexically nasal vowels. All three vowels show length distinction but they are
not contrastive with their oral counterparts. (23), (24) and (25) are examples of the three
lexical nasal vowels and their long counterparts.

(23) (a) [kju] ‘fava beans’
(b) [ijal ‘snow’
(c) [drii:] ‘smoke’
(24) (@) [bd] ‘pond’
(b) [gra:] ‘village’
(25) (@) [petali] “forty-five’
(b) [te] ‘root’

1.3. Diphthongs

There are 6 distinctive oral diphthongs, [au, ei, ai, au, eo, oa], and 6 distinctive nasal
diphthongs, [al , ud , €, ii , all , ug]. The examples can be seen in (26) and (27)
respectively.

(26) (a) badau ‘to cut’

(b) peinna ‘sharp’

(c) bbai ‘brother’

(d) tfours ‘four’

(e) keola ‘coal’

(f)  bhonoa ‘brother-in-law’
(27) (@) baiikhri ‘broom’

(b)  lud:tfii ‘female wedding dress’

(c) def: ‘curd’

(d) pitila ‘yellow’

(e) ail T

(f)  usre ‘their’

As can be seen from (27c), there occurs a diphthong with a nasal vowel /i/ in Gaddi but
we do not have enough data to show that there is a monophthong lexical nasal vowel /i/
also. According to the Pattern Congruity Principle there should be one but this needs to
be further explored.
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1.4. Vowel Space

A formant is a concentration of acoustic energy that reflects the way air vibrates in the
vocal tract. As the vocal tract produces sound, air vibrates at many frequencies at the
same time. Peaks in the spectra reflect basic frequencies of the vibrations of air in the
vocal tract. Areas within the spectrum with relatively high energy frequency
components (i.e; areas around these peaks) are termed formants.

In vowels the frequency of formants, generally the first and second formant (F1, F2) can
be used to categorise vowels. The higher the tongue in the mouth when producing the
vowel, the lower F1. The further forward the tongue in the mouth when producing the
vowel, the higher F2. It is possible to plot the F1 value against the F2 value of different
vowels (See Tables 3 & 4 below).

This two-dimensional space can be referred to as the vowel space. The vowel space is of
interest because it has been argued that F1/F2 differences play a major role in vowel
perception.

1.4.1. FI1 formant charts

F1 corresponds to vowel height and there is an inverse relation between the two. From
Tables 3 and 4 we can see that F1 is low for high vowels and it is high for low vowels.

Another important observation in this language is regarding the vowels [u] and [o0]. As
can be seen from their F1 values, there is not much height difference between them. That
is, they are located close to each other in the vowel space. And for this reason, many
times we hear [u] in place of [o] or vice-versa.

VOWELS Approx range(Hz) F1(Hz)
i 350-420 383.36
u 320-430 393.37
e 400-530 450
0 400-550 473.89
d 450-700 623.38
b} 520-730 663.65
€ 620-740 691.12
a 700-890 796.17

Table 3: F1 formant chart for female speaker

VOWELS Approx range(Hz) F1(Hz)
i 340-390 375.58
u 340-400 381.38
e 400-520 444,77
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o 420-500 458.75
) 450-560 557.34
9 520-640 566.41
€ 530-650 582.37
a 530-670 613.38

Table 4: F1 formant chart for male speaker

1.4.2. F2formant charts

F2 corresponds to the frontness/backness of vowels. Frontness is directly proportional
to F2. We can see that the vowels to the front of the vowel space have a higher F2 as
compared to others.

Another important observation is regarding the vowel [a]. From the F2 values of [a], [2]
and [u] we can see that [a] is between [a] and [u] which means that it is [+back] but not

as back as [u].

VOWELS Approx range(Hz) F2(Hz)
i 2100-2600 2416.18

e 2160-2300 2244.62

€ 1820-2100 2020.96

] 1600-2100 1843.21

a 1530-1780 1631.66

u 1080-1500 1209.86

] 1010-1280 1117.32
960-1190 1060.66

Table 5: F2 formant chart for female speaker

VOWELS Approx range(Hz) F2(Hz)
i 1850-2120 2019.55
e 1830-2290 1981.8
€ 1710-1810 1759.50
d 1300-1630 1457.6
a 1180-1520 1288.56
b} 1000-1170 1163.56
u 860-1230 1055.34
o) 960-1090 1031.75

Table 6: F2 formant chart for male speaker
1.4.3. F3formant charts

F3 corresponds to roundedness of vowels. It is inversely proportional to F3. The lower
the F3, the more rounded the vowel. Thus, from Tables 7 and 8, we can see that [u] and
[0] have the lowest values for F3 and they are rounder than the other vowels.

8
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As for the gender difference, we can see that all three formants (F1, F2, F3) are higher for
the female speaker as compared to the male speaker in compliance with the universal
physiological factor that women have smaller larynx and thus high-pitched voice as
compared to men.

VOWELS Approx range(Hz) F3(Hz)
i 2780-3130 2949.51
e 2820-2950 3010.56
€ 2970-3170 3053.65
d 2950-3240 3082.14
a 3000-3200 3067.45
b) 2830-3020 2969.16
u 2660-3000 2886.22
0 2820-2960 2900.95

Table 7: F3 formant chart for female speaker

VOWELS Approx range(Hz) F3(Hz)
i 2660-2970 2737
e 2600-2770 2704.15
€ 2430-2750 2646.82
2 2130-2760 2587.47
a 2520-2850 2671.11
b} 2480-2610 2554.52
u 2090-2440 2373.16
0 1950-2710 2441.5

Table 8: F3 Formant chart for male speaker

1.5. Vowel Space Plot

Below is the plot of the vowel space for the female as well as the male speaker. It has been
plotted in accordance with the Bark scale, in which perceptually equal intervals of pitch
as perceived by listeners are represented by equal distances on the scale.



2. Phonotactics

Phonotactic constraints define the restrictions of the phonemes with respect to (i) their
distribution in word initial, medial and final positions and (ii) their occurrence with
respect to other adjacent segments. The following section describes the selectional and
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Figure 2: For male speakers

combinatorial constraints of consonants and vowels respectively.

2.1. Distribution of consonants

Distributional constraints define the occurrence of individual segments in different

positions.

10
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211 Word-final consonants

The distribution of word final consonants depends on whether we consider the
epenthetic schwa after every consonant ending word or not.

Hall (2006) talks about vowels that are phonetically weaker than other vowels and terms
them ‘excrescent’ vowels. According to this proposal, excrescent vowels are short in
duration and centralized in quality. Excrescent vowels are systematically ignored by
other phonological processes. The commonly expressed notion is that excrescent vowels
are a kind of phonetic effect, likely a transition between consonant articulations.

However, since Hall’s claim was primarily directed at word medial epenthetic schwas in
Gaddi, we may refrain from generalising this claim to word final epenthesis. Therefore,
the list of word final consonants after considering the occurrence of epenthetic schwa is
as follows [see example (28)].

(28) /c/ [ghar] “house”
/m/ [narom] “soft”
/n/ [ben] “sister”
/s/ [khus] “happy”

2.1.2. Word-initial consonants

All consonants except j, / and 5 occur in word initial positions.

(29) /p/ [pa:ds] “mountain”
/p"/ [ptuki] “burn”
/b/ [billi] “cat”
/b"/ [brainde]  “vessel”
/t/ [terna] “to swim”
/th/ [thadi] “case marker”
/d/ [dutte] “yesterday”
/dh/ [dhoi] “to wash”
/t/ [tunal “magic”
/t/ [thella] “trunk of a tree”
/d/ [da:la] “tree”
/dv/ drida “stomach”
/k/ [komre] “room”
/kh/ [khi:de] “snake”
/a/ [gola] “round”
/q"/ [ghara] “house”
/tf7 [tfarna] “to graze”
/th/ [tfhori] “lass”
/dz/ [d30:ra] “strength”
/dzh/ [d3ho:]a] “alcoholic beverage”

11
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/t/ [ranga] “colour”

/1/ [lombe] “long”

/m/ [mota] “fat”

/n/ [nerama]  “soft”

/s/ [sere] (3S.GEN) his/her
/h/ [hara:|s] “hair”

2.13. Word initial vowels

All monophthongs occur in word initial positions. Diphthongs were never found to occur
in word initial positions.

(30) /i/ [ija] “snow”
/e/ [ernd] “to see”
/o/ [odi] “there”
fu/ [uddemma]  “clothes”
e/ [etina] “to climb”
/a/ [odzkena]  “today”
/a/ [amba] “mango”

2.1.4. Word final vowels

Word finally, you have both monophthongs and diphthongs. All monophthongs except
/o/ is found to occur in word final positions.

1) /i/ [kuli] “girl”
e/ [ulte] “left”
o/ [kedzd30]  “because”
fu/ [tfarotiu]  “alum”
/e/ [tuse] 2S.ERG
/a/ [gola] “round”
/a/ [tfarna] “to graze”

The diphthongs of Gaddi are still a matter of debate since some of them may be just a case
of colocation of two monophthongs. However, two of the recognised diphthongs
occurring in word final positions are listed below.
(32) /oi/ [soi karda] “sleeping”
/ai/ [padilei]  “have read”

2.2. Distribution of consonant clusters

Combinatory constraints state the restriction of occurrence of the phonemes with
respect to their neighbouring segments. The following section describes the combinatory
constraints of consonants.

12
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2.2.1. Word initial clusters

Word initial clusters always comprise of obstruents as C1 and liquids or glides as C2.
Examples below illustrate all the possible word initial clusters.

(33) /br/ [brag] “tiger”
/dr/ [drubada] ~ “trash”
/qr/ [gra] “village”
/kr/ [kra:r] “promise”
/ql/ [gleds] “window”
/pi/ [pjar] “love”
/sv/ [sva:d] “taste”

2.2.2. Word final clusters

The word final epenthetic schwa to applies to all consonant ending words except /c m n_
s/ and incidentally, these segments do not occur as C2 in complex codas. Therefore, no
word final clusters were found in Gaddi.

3. Syllable Structure

3.1. Possible syllable types

Given the phonotactic restrictions that govern the constituent structure of the syllable
in Gaddi, we can break down the canonical syllable to a number of types, based on their
occurrence as monosyllables.

The following syllable types were found in monosyllables.

(34) @ Vv [e] “this”

[o] “that”
[adi] “7

(b) cv [ha] “breath”,
[gha]  “grass’
[bi] “seed”

(c) ccv [grd:] “village”
[dre] “river”

(d cvc [gol] “round”
[ghar] “house”

One of the main ideas behind understanding what constitutes a well-formed syllable in a
language is its compliance to the sonority hierarchy. The idea is that the nucleus of each
syllable constitutes a sonority peak, while the other segments belonging to the same
syllable are arranged according to a falling sonority profile from the nucleus outwards
(Wiebke Brockhaus, 1999).

13
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The sonority hierarchy is as follows in its increasing order of sonority.
Plosives>> Fricatives >> Nasals >> Laterals >> Flaps >> Vowels

It can be clearly seen that examples in (34) conform to the sonority hierarchy. Thus, we
understand (34) to be legitimate syllables in Gaddi.

3.2. Syllable division

For the sake of simplicity of description, we are going to follow the method adopted by
Asher & Kumari (1997) to divide word medial segments:

‘What is therefore proposed here is that we take consonant classes rather than actual segments in

the consonant system. Three major types of consonants are needed: ‘i’ stops, oral and nasal ‘P’; ‘ii
fricatives ‘F’; and ‘iii’ liquids and glides ‘L. This makes it possible to show that the onset of all
syllables has the same structure as that allowable for word-initial consonants, and that the coda
of any syllable has the same structure as the possibilities for word-final consonants.” (Asher &

Kumari, 1997, p.429).’

Since Gaddi lacks word final consonants, we also consider here, the speaker intuitions of
syllable division. These judgements, in addition to the word initial consonants, may give
us a clearer picture of the permissible coda and onset consonants respectively.

Thus, we understand the syllable division in Gaddi with respect to medial segments
according to the above method followed.

All intervocalic single consonants are assigned to the following syllable
(35) (@) bena>  bena sit.INF
(b) hatti >  ha.thi “elephant”

Word medial geminate consonants behave like single phonological units and are
therefore assigned to the following syllable.

36) () ftella> tella “trunk of a tree”
(b) suttura> suttura  “asleep”

Sequences of two homorganic oral plosives where the first is unaspirated and the second
aspirated are treated in the same way as geminate consonants.

(37)  tfitthi > i “letter”

Sequences of two consonant clusters that are not geminates have each assigned to the
onset and coda of the first and second syllable respectively.

(38)  pakkadni > pakkadni  “to catch”

Sequences of three consonant clusters where no two segments are geminates, they split
up according to the permissible clusters in the word initial positions:

(39) dzondra >  dzen.dra “lock”

Sequences of three consonant clusters where the second and third are geminates, the
first consonant goes as the coda of syllable 1 and the geminates as onsets of syllable 2.

14
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(37)  barkkha > bor.kkha “rain”

321 Syllabification

Syllables in every language either tend to maximise their onset or maximise their coda.
With an example from Gaddi and given its phonotactic constraints, we arrive at a
conclusion on whether it is onset maximal or Coda maximal. In any case, the nuclear
material has to be identified first which must be followed by the onset or coda, depending
on which gets maximised in the respective language.

Consider Gaddi to be Coda maximal. The next step would be to identify the codas and
then finally associate the onset to the rhyme. However the phonotactics of Gaddi
disallows sonorants in coda final position, making ga:n an ill formed syllable. Now,
consider Gaddi to be Onset maximal. The steps then would be to identify the nucleus,
then onset and then finally associate the coda (if any) to make it a full syllable.

Now, consider Gaddi to be Onset maximal. The steps then would be to identify the
nucleus, then onset and then finally associate the coda (if any) to make it a full syllable.

The below syllables perfectly comply the phonotactic constraints of the language and are
therefore well-formed syllables. Thus, we understand the constituent structure of Gaddi
to follow the Onset Maximisation Principle, which is defined as intervocalic consonants
being maximally assigned to the onsets of syllables in conformity with universal and
language-specific conditions (Kahn, 1976).

Figure 3: Identifying the nucleus

3.3.  Grid like summary of combinatory segments

The vertical list are the segments that occur in C1 position of onset and the horizontal
list shows consonants that occur in C2 position in the onset. The bracketed consonants
in the vertical list are those that are disallowed in the word initial position.

15
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= oo 7o g
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The canonical syllable type in Gaddi, in which no distinction is made between vowel
length, is (C)(C)(V)(C).

4. Phonological Processes

4,1, Nasalization

In phonetics, nasalization (or nasalisation) is the production of a sound while the velum
is lowered, so that some air escapes through the nose during the production of the sound
by the mouth.

16
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4.1.1. Nasal consonants

On close auditory and acoustic analysis it is established that Gaddi has 3 nasal stops /m/,
/n/, /n/ and one allophone /1/. A few examples of words with nasal stops are:

(41) (a) [mindso]  1SG.DAT
(b)  [ktinnu] “ball”
(c)  [gdna] “song”
(d) [naroms] “soft”
(e) [omma] “mother”
(f)  [bdndsrs]  “monkey”
(g) [ointi] “counting”
(h)  [na:hs] “nail”

As we mentioned earlier that /y/ is an allophone as it occurs in complementary
distribution with a nasal consonant N. /n/ always occurs before homorganic consonants
(i.e) it always occurs preceding a velar plosive. Let us take a few examples.

(42) (@) [lsng] “nose ring”
(b)  [phang] “feather”
()  [kdngi] “comb”
(d)  [sipkha] “meat”

4.1.2. Nasal vowels and diphthongs

Nasal vowels are found in many languages but unlike the nasal consonants these are not
so common. It is not necessary that if a language has nasal consonants it would have nasal
vowels. The most common nasal vowel across all languages is the low vowel [d]. The
maximum number of nasal vowels in a language can be the corresponding number of oral
vowels in that language and typically the number is from 3 to 7 (Ferguson, 1963). The
position of maximal contrast of nasal vowel is word finally after a non-nasal consonant
and the position of minimum contrast are next to a nasal consonant or another nasal
vowel.

Gaddi has 3 lexically nasal vowels [{i: @: €]. Given below are a few examples.
(43) (@  dr: “smoke”
(b) grd: “village”
(©) petali “forty five”
Gaddi has 6 nasalized diphthongs (a(i ud €f iti ati u€’). Let us look at some examples. In
Gaddi, the second vowel in the diphthong always tends to gets nasalized.

(44) (@ [lua: tfii]  “traditional attire”

(b)  [pifia] “yellow”
() [ad] “r’
(d)  [uére] “his/her”

I call it ‘lexically nasal’ as in these given words we see that there is no nasal consonant
present, so it is quite evident that there is no nasal assimilation and that the vowels must
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be underlyingly nasal in this case. It would be also too abstract to suggest that there may
be a nasal segment present in the UR which got elided after assimilation. Therefore, such
complexity and abstractness is avoided. The other reason I call it lexically nasal is because
there is no evidence for proving them to be phonemic as I was unable to see any contrast
and find any minimal pairs.

4.1.3. Contextual Nasalization

Vowels assimilate to surrounding nasal consonants in many languages creating nasal
vowel allophones. Some languages exhibit a nasalization of segments adjacent to
phonemic or allophonic nasal vowels also. This could also be referred to as nasal
assimilation where two or more segments in a form agree in their value for some
phonological features or feature classes.

V-——>V/ ____ [+nasal]

In Gaddi, we see that there is local assimilation that takes place, i.e. it takes place between
adjacent segments. The vowel takes up the feature [+nasal] from the following nasal
consonant and therefore gets nasalize(d) Let’s look at some examples from Gaddi:

(45) (a) [nijindar] “invitation”
(b) [r3hgin] “colourful”
(c) [lihna] “tail”
(d) [tlintlin] “bell”
(e) [Ismbal] “long”
) [binna] “mattress”

In these examples, we saw that there is local assimilation that takes place i.e.; it takes
place between adjacent segments, the vowel preceding the nasal consonant assimilates
into it and takes its feature [nasal] and therefore, gets nasalized. Nasal assimilation is
discreetly predominant in Gaddi.

4.1.4. Spread of Nasality

The spread of nasality from one segment to another is a universal phenomenon found
across many languages. This is apparent in vowels becoming nasalized preceding a nasal
consonant. The spread of nasality can be regressive or progressive from a nasal
consonant to a neighbouring vowel but regressive spread is more common. Nasal
spreading from a consonant to the neighbouring vowel can stop part way through the
vowel or can all the way to the next syllable unless blocked by another consonant.
‘Consonants differ in the amount of resistance they offer to nasal spread: glottal
consonants (h or ?) offers least resistance, liquids and semivowels somewhat more, and
voiced fricatives still more; only rarely does nasality spread across voiceless obstruent.’
(Ferguson, 1975).

(a) logg +N 2> 13yg
(b) tfente N > tfente
(c) kaggi: +N > kdngi:
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(d) mand3 +N > mands

Let’s consider the case of Gaddi:

As we saw from the examples above that in Gaddi, local assimilation takes place (i.e, the
vowel preceding the nasal consonant takes up the feature [nasal] from the nasal
consonant and thereby becomes nasalized. Therefore, the spread of nasality in Gaddi
takes place in the direction from right to left. This is also known as Regressive
Assimilation.

4.1.5. Prenasalization

Pre-nasalized consonants are phonetic sequences of nasals and obstruents. Gaddi also
displays pre-nasalization in some contexts. Perceptually, pre-nasalization was not
evident at first, but, after a close auditory and acoustic analysis we could clearly find pre-
nasalization taking place. The effect of pre-nasalization is quite interesting in Gaddi. In
Gaddi, the process of pre-nasalization takes place word initially before voiced plosives.
Let us look at look at some examples.

(46) (@  ["binna] “mattress”
(b)  [mbasonds] “summer”
()  ["ba:lds] “bull”
(d)  [mbarkha] “rain”
(e)  [dekka] “push”
() [*da:ra] “door”
(g) Dgattal “big flower”
(h)  Dbgirka] “heavy”

In the above examples we saw that the voiced plosives /b/, /d/, /g/ and their aspirated
counterparts become pre-nasalized in word initial position. Whereas, voiceless plosives

dirt

0.6264 1.665
Time (s)

Figure 4
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do not undergo such change such as in words like ptulla (flower), psla (fruit), kads (male
traditional dress), khinnu (ball), tala:ba (pond). Figures 4 and 5 illustrate the acoustic

evidence for prenasalization in Gaddi.

3.39547546 myfinal_chl 3.8975024
n g a
village
3.144 4.149
Time (s)
Figure 5

Therefore, prenasalization in Gaddi takes place when a nasal segment is inserted before
a homo-organic voiced plosive word initially. One of the reasons for prenasalization to
occur only before voiced plosives may be due to the ease of articulation as both the nasal
segment [N] and the plosive agree in voicing and place of articulation. I would call it
rather a phonetic process as there is no contrast between a prenasalized consonant "C
and normal consonant C as NC neutralizes to C word initially.

4.1.6. Gemination

It is the process whereby single consonants are pronounced for a distinctly longer period
of time. Some instances from Gaddi are:

(47) (@)  [haddi] “bone”
(b)  [khinnu] “ball”

() Ibgafta] “by flower”
(d) [lomma] “long”

(e)  [phulla] “flower”

63 [tilli] “nose ring”

There can be two types of geminates: derived geminates and underived geminates. Gaddi
has both the kinds. Derived geminates are those that are formed in derived
environments. In Gaddi, the proper nouns such as [ram] or [hanuman] when take up
ergative case tend to form geminates such as [ramme], [hanumanne] etc. Underived
geminates are those that are inherently geminates and are not formed in derived
environments. Gaddi has many underived geminates such as [nikka] ‘child’, [butta] ‘tree’,
[dzannu] ‘knee’, etc.
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Gemination in Gaddi is a morpho-phonological process. As we saw earlier the case of
germinate formation when they occur in derived environment is quite common. When a
proper noun takes up the ergative case, a geminate is formed. For example

(48) (@ ram + ¢ ramme
(b) altap + ¢ alta:ppe
(c) sjam +¢ sjamme

41.7. Degemination

Apart from gemination, there are also cases where we find degemination, for example,
when a geminate root undergoes some morphological process it gets de-geminated. Let
us look at some examples for a clear understanding:

(49) ()  [gotftf] “g0”
(b)  [gatfrura] g0.PERF.M
() [gatfi] go.F
(d)  [gotfra] go.M

In the above-mentioned example, we saw that the monosyllabic geminate verb root
[goctft] ‘go’, undergoes degemination when inflectional affixes are added to it as it
undergoes re-syllabification and the geminate consonant in the root word which
occupies the syllabic position of coda and takes two timing slots becomes the onset of the
following syllable to fulfil the maximal onset principle.

4.2. Schwa epenthesis in borrowed words

Vowel epenthesis has been in the spotlight of theoretical and empirical investigations in
phonology and phonetics. Epenthesis is done basically as a phonotactic repair strategy.

(50) (@  /skul/ [sokul] “school”
(b)  /pars/ [paras] “purse”
(c) /film/ [philom] “film”
(d)  /balb/ [balba] “bulb”

In Gaddi, schwa epenthesis is done as a phonotactic repair strategy schwa in-order-to
break the consonant clusters in the loan words following the maximal onset principle
The loan word undergoes adjustments and adaptations to bring about the surface
representation by the grammar of L1 (recipient language).

4.3, Glide Formation

In glide formation, a glide is inserted between two adjacent vowels. It is one of the major
processes of hiatus resolution. Diphthongs are an exception to this as they are considered
to be a single unit. Gaddi has 5 diphthongs namely:
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(51) (a) [saugi] “with”
(b) [badau] “cut”
(c) [guatfi] “lost”
(d) [leia] bring-IMP
(e) [bhai] “brother”

Clearly, diphthongs are an exception to this. But, when two vowels are collocated, a glide
is inserted to break the VV sequence In Gaddj, it is [j] that is inserted.

Q— []] /Vi_V,
(52) (a) [ija] “snow”
(b) [tf3lija] “come”
(c) [nijlindar] “invitation”
(d) [sejau] “apple”

In all the above-mentioned examples, we saw that the glide [j] is inserted between two
vowels. The same cannot be claimed for the glide [w] as we lack the evidence for it.

The examples shown above depict the formation of glide lexically. One of the interesting
facts observed in Gaddi is that this phenomenon of glide formation is also encountered
post lexically, i.e.; a glide is inserted between two vowels that are present adjacently but
belong to different words.

(53)

(a) seraina dzaruri+a
seraina dzorurija
‘It is important for him to come’

(b) mindzo ginti indi(j) a
‘I know counting’

(c) tfethi badi gandagi(j) a
‘It is very dirty here’

(d) mind3o meri kuli taije kutft pese di de(j) a
‘I need some money for my daughter’

(e) mutti ben helke braidzo sulana lagure(j) a
‘Elder sister is putting her younger brother to bed’

In the above examples, we saw how glide formation also occurs post lexically in Gaddi
This usually occurs only when the first vowel is a front vowel and the second vowel a
back vowel. Hiatus is allowed in Gaddi post lexically but not when this structural
description is met.

4.4, Retroflexion in Gaddi

A retroflex consonant is a coronal consonant where the tongue has a flat, concave, or
even curled shape, and is articulated between the alveolar ridge and the hard palate. The
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four main characteristics of retroflexes (Hamman) are - apicality, posteriority, sublingual
cavity, and retraction.

Cross-linguistically, retroflexes are known to be marked because of their articulatory
complexity and their context dependent perceptibility. Retroflexes occur relatively
infrequently cross-linguistically, for instance only 11% of the languages of the world have
aretroflex stop. This restricted occurrence of the retroflex class can be attributed to their
articulatory complexity as retroflection involves raising and displacement of the tongue
tip towards the post-alveolar region as compared to apical alveolar sounds which involve
only the tongue tip raising.

Gaddi has 7 distinctive retroflex sounds, all of which are CORONAL. These are -
[t d] - retroflex unaspirated plosives
[t d"] - retroflex aspirated plosives
[n] - retroflex nasal
[t] - retroflex flap

[|] - retroflex lateral approximant

Of these 6 are oral [t d {" d" ¢ [] and one nasal [n]. The sounds /{/ and /{"/ are voiceless
and the rest are voiced. Some examples of the retroflex sounds of Gaddi can be seen in
(54) to (57) as retroflexed plosives, aspirates, approximants and nasals respectively.

(54) (a) [tfota] “wound”
(b) [tfrente] “clothes”
(c) [gatta] “big flower”
(d) [betadi] “woman”
(e) [tfhinds] “hole”
() [da:1a] “big tree”
(55) (a) [{hi:ka] “okay”
(b) [pittha] “dough”
(c) [kathi] “where”
(d) [drida] “stomach”
(e) [udana] “cloth”
(56) (a) [dhura] “dirt”
(b) [lagal “husband”
(c) [go:]a] “round”
(d) [drubara] “trash”
(e) [hare:na] “smell”
(57) (a) [khindzanal “pull”
(b) [cana] “garlic”

All of the retroflex sounds except /t/, /1/ and /n/ occur word initially as can be seen from

58(a-d).
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(58) (a) /t/ [topi] “hat”
[tupgura] “hang”
(b) /d/ [da:1a] “branch”
[dakkal] “push”
(c) /t/ [thika] “correct”
(d) /d/ [dhida] “stomach”
All of the retroflex sounds occur word medially but never occur word-finally.
(59)  (a) /t/ [koti] “sweater”
[gattal] “big flower”
(b) /d/ [kida] “snake”
[bada] “big”
(c) / 1/ [kathi] “where”
[pitt"a] “dough”
(d) /d/ [udhana] “cloth”
(e) /t/ [dbura] “dirt”
[sangral “narrow”
69 /1/ [hela] “cold”
[ungali] “finger”
() /n/  [kband] “food”
[sima] “sewing”

Distinctive features of the retroflex sounds are -
[t] = [+cons, -son, -voice, CORONAL, -dist]

[d] = [+cons, -son, +voice, CORONAL, -dist]

[t'] = [+cons, -son, -voice, +spr glottis, CORONAL, -dist]

[d] = [+cons, -son, +voice, +spr glottis, CORONAL, -dist]

[t] = [+cons, +son, +voice, +approx, -ant, -lateral, CORONAL]
[1] = [+cons, +son, +voice, +approx, +lateral, CORONAL]

[

n] = [+cons, +son, +voice, +nasal, CORONAL, -ant]

4.4.1. The retroflexion process

A theory surrounding retroflexes, in literature, is that of occurrence of retroflection via
rhotics, that is, the presence of a rhotic sound (alveolar tap r or the retroflex flap ) in the
underlying form. This rhotic, either along with another apical dental/alveolar sound or
on its own, surfaces as a retroflex. This process has been attested as a diachronic or a
synchronic process in different languages.

Two possible phonetic explanations for the change of nonretroflex to retroflex caused by
a rhotic (¢stands for an apical dental/alveolar, and f for a retroflex).

ct>t>(> or te>tr>{r>t : articulatory explanation
t or tr>t : perceptual explanation
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In Gaddi, this theory could hold true but since we do not have sufficient data to prove it
here, this process needs to be explored further.

However, some observations made from the data. From the examples cited above, we can
see that there are only two kinds of consonant clusters involving retroflexes in Gaddi:

i.  geminates which are formed by the unaspirated plosives [t, d] only.
ii.  clusters of alveolar nasals [n] and the retroflex sounds [t, d, |]

Geminate Retroflex clusters
(60) (a) [gatta] “big flower”
(b) [pharguddi] “butterfly”

These could be underived geminates (inherently present in the language) or if the above
hypothesis holds true and retroflexion is via the alveolar rhotic sound in this language,
then there could be a complete place of articulation assimilation taking place.

Clusters of alveolar nasal [n] and the retroflex sounds [t {[]

These retroflexes /t d |/ have an alveolar nasal in their environment, leading to
consonant clusters as seen in (61).

(61) (a) [tfhente] “clothes”
(b) [d3zongu] “small axe”
(c) [barenda] “veranda”
(d) [tfhinds] “hole”
(e) [bandg] “utensils”
(f) [ghundu] “scarf”

From the examples cited so far, it is clear that all of the retroflexes appear inter-
vocalically.

Points 1 and 2 can be summarised in the following table 9.

Context | n | t |d[t"|d" ||l
V V * * * £ * £ *
n V * *
V_n *
C_V X | sk
V_C k| ok

Table 9

In Gaddi, the infinitive of verbs is marked by two allomorphs -na and -na. These two
allomorphs seem to be phonologically conditioned as the allomorph with the retroflex [-
na] always appears inter-vocalically whereas the one with the alveolar nasal [-na]
appears between liquids (r, |) and the vowel [a]. (62) and (63) show the distribution of [-
na] and [-na] respectively.

(62) (a) [erna] “to see”
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(b) [marna] “to kill”
(c) [malna] “to rub”
(d) [khe[na] “to play”
(63) (@) [ktana] “to eat”
(b) [pi:na] “to drink”
(c) [hingena] “to smell”
(d) [lenal “to take”

There are words in Gaddi which consist of geminate retroflex consonant clusters, with
the first segment of the cluster unaspirated and the second segment being aspirated
Some examples are given below in (64).

(64) (@)  [pitpi] “back”
(b) [pitthal “dough”
(c) [mitthe] “sweet”

It can be argued that these underived words follow Layman‘s Law which can be
formalized as a general phonotactic restriction, the OCP(aspiration)’, which prohibits
two aspirated retroflex consonants within the same morpheme’ Thus, to respect the OCP,
a dissimilation process takes place and the first member of the cluster becomes non-
aspirated. This explanation also has phonetic grounding in that the articulation of a
geminate aspirated retroflex is not feasible as it is impossible to articulate two aspirated
sounds consecutively and thus the dissimilation occurs where the release of the first
retroflex consonant in the cluster overlaps with close and hold phase of the second

The process of Retroflection in Gaddi seems to involve lot more than is visible at the
surface An in-depth study is needed to prove if there is retroflection in rhotic context or
if there is any patterning of retroflexes with back vowels ( which can be the case as both
retroflexes and back vowels have low F3) or if there is any local/non-local assimilation
of retroflection taking place Also, the phonetic grounding of retroflection should be
looked into and provided for any hypothesis regarding this class of sounds.

5. Morphophonological Processes

Morphophonological processes are born out of word-margin interactions. Upon addition
of morphemes to a stem, the syllable make up is altered at the edge of the word to which
the respective morpheme is added In such a situation, the word resyllabifies in order to
restore its syllable design. Resyllabification can result in a variety of phonological
phenomena. Since these processes occur due to the interaction of multiple morphemes,
we will study them all under the basket term of Morphophonology.

! OCP(aspiration) is a modified version of OCP(voice) proposed by Ito and Mester, 1986. The phonology
of voicing in Japanese: Theoretical consequences.

2 Layman’s law and OCP can be used interchangeably here.
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5.1. Processes caused by derivation

Resyllabification may be triggered by word formation processes like derivation. The
following kinds of derivational processes were observed in Gaddi.

(65)
Category of  Category of  Stem Derived Word
the stem the derived
word
NOUN NOUN pdes pde.hi ‘neighbow’
‘neighbourhood’
NOUN NOUN sand3 ‘evening’ san.d3el.lu ‘evening snack’
NOUN NOUN skar “hunt’ ska.ri “hunter’
ADVERB NOUN dzin.da ‘alive’ dzin.da.di “life’
NOUN ADJECTIVE pad, ‘padi’ pa.di ‘mountain’
NOUN ADJECTIVE na.sa ‘addiction’ na.se.di.ja ‘addict’

In examples [pdes], [sand3] and [skar], the stems that’re closed syllables before
derivation undergo resyllabification and become open syllables after derivation. [sands]
is an example of a stem with a complex coda turning into a simple coda in its resultant
word.

5.2. Processes caused by inflection
521 Case marking inflection

Nominal declensions of case morphology can be seen on subject noun phrases in Gaddi
In this section, we restrict our observations to those morphemic interactions that give
rise to some phonological phenomenon.

The ergative case marker /¢/ occurs in Gaddi subject Noun phrase, which triggers a host
of other phonological phenomena as can be seen in examples 66(a-h) below.

(66) (a) sjom.me sab mithai kbai  tfoddi
shyam.ERG  all sweet eat  AUX

(b)  pudze sab mithai khai  tfoddi
puj(a)ERG  all sweet eat  AUX

(©) an.dza.l(i)je  sab mithai kbai  tfoddi
anjal(i)ERG  all sweet eat  AUX
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(d)  alt(a)pe sab mithai kbai  tfaddi
altap.ERG all sweet eat  AUX
(e)  use sab mithai khai  tfoddi
us(a)ERG all sweet eat  AUX
(f) b(i)sal.le sab mithai  kbai  tfoddi
bisal.ERG all sweet eat  AUX
(g0 kart(ike sab mithai kbai  tfoddi
karti(k)ERG  all sweet eat  AUX
(h)  ridz.vanne  sab mithai kbai  tfoddi
rijwan.ERG  all sweet eat  AUX

It can be observed in 66 (a), (f), (h) in the above paradigm that words ending in [m], [n]
and [l] are geminated prior to affixation of the ergative case. We understand from the
paradigm illustrated above that this is applicable only to noun phrases ending in
sonorants. The presence of exceptions to this rule suggest that gemination here may be
a lexical rule.

Moreover, this process of duplication of consonants may be motivated by
ambisyllabicity. Fallows (1981) conducted experiments on syllable boundaries. In her
experiments, the subjects repeated the first syllable of two syllable words based on their
intuition. The results of her experiments revealed that the subjects tended to consider
that consonants after stressed vowels take part of previous syllable if the preceding
vowels are lax. In her definition, the vowels before ambisyllabic consonants are lax.
Therefore, it could be possible that 66(a), (f) and (h) are a result of stressed syllables with
monomoraic lax vowels requiring a coda consonant to become bimoraic, which is a
typologically more general requirement for stressed syllables.

Also, 66(c) tells us that subject noun phrases ending in high vowels are epenthesised with
a glide before attaching the ergative case marker. This epenthesis may be with the
intention of breaking hiatus between the word final /i/ and the ergative marker /¢/. We
can see that 66(b) and (e), which are also vowel ending noun phrases, get dropped instead
of a glide epenthesis. This can perhaps be justified by inferring that only stem final high
vowels retain their presence in the event of ergativity.

5.2.2. Aspectual marking inflection
The imperfective marker in Gaddi alternated between [da] and [nda] and the data

collected seem to reveal a pattern of syllable typology behind this alternation. Consider
examples 67(a-f).

(67)  (a) kor.da ha “doing”
(b) pad.da ha “studying”
(c) pakkad.da ha “holding”
(d  gendaha “going”
(e) khan.da ha “eating”
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In examples 67(a-c), one can notice that the stem is a closed syllable it takes -da as the
imperfective marker. However, examples 67(d-e) are open syllables and are resyllabified
upon affixation of the imperfective aspect. This can perhaps be attributed to the possible
requirement of the language to allow only closed syllables as stems for affixation of
imperfective aspect.

6. Foot Structure

Stress in Gaddi is not contrastive. Gaddi is a Fixed stress or Predictable stress language.

Based on the stress pattern in the language, the foot structure can be analysed with the
help of following 4 parameters.

6.1. Bounded / Unbounded feet

Gaddi has bounded feet, stress falls on a fixed syllable, which is the first syllable from the
right.

6.1.1.  Monosyllables

(a) 'grd: ‘village’ (b) ' dui ‘two’ (¢ 'al T (d) " tf€: ‘root’

6.1.2. Bisyllables

X X
X X X X
d"e.d'a ( day ) ; hukk'a (dry)
X X
X X X X
an.dr'a ( guts) ; san.gr'a ( narrow )
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takka | dry |

rard
=3 hukda (dry ) 5/16)
0415701 | DO0B1304
4851899 |4581059 \Visible part 0.477006 seconds 5356905 24 950625
Tolal durafion 30.318730 secands
3.veg | cay ||

= d'eda ( day)
0406024
8663189 la.miﬂ. Visibke part 0.514128 seconds
Total dirason 43.029320 secands
6.1.3. Trisyllables
X X
XX X X X X

g"u.lin'a (to fight)

X
X X X
ktin.dze.n'a (topull)

loa.tfo.d’i ( girl's wedding dress ) ;
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£.902432

3

b1 vord
g"ulina ( to fight ) i
0564004 | 0.044200
6338428 6338428 Visible part 0.608204 seconds 0946632, 2337205
Total duration 30 318730 seconds
k\"hind\zn\sw\n.a ( to pull )|
21.710847
007437

-0.006422 " m‘vﬂ ﬂM

A

W\lwwwwwwMUMW“UWWWWUUWUWWUWUUWUUWUWWWWUwuw“v

282 Hz
2032Hz
lsegment
(44)
. | kyllable
2 K°in dza | na 25
1 d
1 O
=3 Ktindzana (to pull ) T
0468313 | 0.036828
21242534 [21 242534 Visible part 0.505142 seconds 21747675 8571055
Total duration 30.318730 seconds

6.1.4. Compound words

Compound words - p"ar.gud.r'i ( butterfly ) ; tfa.rai.tr'ai (uphill - downhill )

X X
X X X X X X
par.gud.r'i ( butterfly )

tfa.rai.tc'ai (uphill - downhill )
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6.1.5. Compound Phrases

Phrase - di.som.brd.man.d3'a ( in December ) ; katf.tfi.hal.da.r's ( raw turmeric )
X X

X X X X X X X X X X
di.som.bra.man.dz'a (in December ) ; kat[.t[i.hal.da.c'a ( raw turmeric)

d\Nvis\swnb\fna\~" m\swnd\zh\sw ( in december )|

42939942

‘ | J“‘ Il" i

il

2744 Hz
. - lsegment
d i s 2 m b] r i m 2 n ds k) ;}Jg)
| kyllable
2 di | sam | bra | man | dz's 28)
t d
. . . Or
= 3 disambra mandza ( in december ) 1415
0917988 |0.034
42021954 (42021954 Visible part 0952320 seconds 42974274 0055046
Total durafion 43.029320 seconds
k\swt\sht\shi h\swld\Nv\sw\fh\sw ( raw turmeric )
24626801
0.3205] ;
A .‘\H\‘\H'IV‘\“\.‘H‘\I‘IJ\\‘Il . il it h A Al 0] HIJ \
00403 s I\ H ‘ ‘” il ‘ ‘ ‘ [l |'l | \f I | ‘M f ‘ ‘ ‘ i H ‘ ‘ I ‘ ‘ i
05353 :
5000 Hz[~ NN P TR :’g_-',"' 111[500 Hz
' | '
Y YR
] b U PR Lo O
W i A “",'«:l.f"‘,_ 0294 Hz
‘;‘ iy - b UL | LG l } —- ."l’*‘n;,lh}
2032 Hzjeet 1 A s : 210 o
lsegment
1 k ) ) £ > )
2 katf i hal d ' piable
: 24)
§ d
“ . O
-3 Kkotftfi haldara ( raw turmeric ) 14/15)
0727986 0047128
23898815 (23898815 Visible part 0.775114 seconds 24673929 10.89049:

Total duration 35.564422 seconds
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6.2. Quality Sensitive/ Quality Insensitive

Gaddi seems to be Quantity Insensitive as even the light syllables carry the primary

stress.

6.2.1. Monosyllables

Monosyllables - gr'a: (village ) ; d'ui (two ); a'Q (1); d3'li: (louse ) ;

grd: ( village )

d™{: (smoke ) ; n'oa: (new )

15.663822

0.1987

0.00568}-

i, AR AR AR ALY
L

M
T

I A A A7 8

WWWWVW fiiaAaan

203.2 Hz )
. lsegment
1 g r a 1)
I Syllable
Vi gra 28)
% d
~ - Or
- N
3 gra: (village ) 8/15)
0421884 | 005719
15241937 [15.241937 Visible part 0.479080 seconds 15721017 19.84340
Total duration 35.564422 seconds
dzd: ( louse |

16.516913

ol
-0.03921

-0.2369)
4889 Hzp

TP Ao 0 A
L A e

1 ds i 24)
f ylabl
I, =]
2 dz T 1)
T d
-~ Oor
=3 dzit: (louse) e
0508030 | 0.085642
16.008885 | 16.008885 Visible part 0.803672 seconds 16612557 18951885
Tatal duration 35.564422 seconds

33



GADDI PHONETICS & PHONOLOGY

6.2.2. Bisyllables

Bisyllables with light final syllable - dok.k'a ( push ) ; bar.k™a (rain);
un.|'i (finger)

X X X
X X X X X X
dokk'a (push) ; bark™a (rain) ; un.|'l (finger)
ugli ( finger )
1442286
0.07855 ‘ ‘ 3
-0.005524/8 'HI,.‘ | ‘H ”‘
B
76.2Hz
W75 He
. lsegment
1 1 25)
. kyllable
Z uy i 13)
i d
. o
<3 ul:'h ( ﬁnger) 2/7)
0432855 | 0.035971
1009431 [1009431 Visible part 0468826 seconds 1478257) 41551063

Total duration 43.029320 seconds

beck®a ( rain )

0.08737|

22264859

0.02675

“"‘l‘h”\“\‘i‘; O s ‘ ' PR
(IR it

1350 Hz

W50 Hz

segment
28)

| syllable
2 bar | k¥a 15)

-3 bork®a (rain ) .

0333300 | 0154815
21931560 (21931560 Visible part 0.488115 seconds 22419675 7.899056
Total duration 30.318730 seconds
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6.2.3. Trisyllables

Trisyllables with a light final syllable - si.ka.ri ( hunter ) ; ron.i.l'a ( colorful ) ;
ba.ren.d'a ( porch )

X X X
X X X X X X X X X
sika.ri (hunter) ; vrenila (colorful) ; barenda (porch)

sikari ( hunter )

32.908005

0.001945 iy | e i I M I IR I H\‘I ‘Ui\

i

-0.3012]
5000 Hz,

500 Hz

aisgecte il 2706 Hz

; oyt
. e 1 \ 14 0eb l
ﬂé“.“‘ '""ﬁ‘:'vw* "‘.i'x b f (-

P Y {117 T ,__‘.__M Hz

. lsegment
k 60)

; . lable

2 si | ka | ri )

o)

- 3 sikari ( hunter ) o

8/19)
0622607 | 0033
32285398 [32285398 Visible part 0.655222 seconds 32.940620] 24.089¢
Total duration 57.030249 seconds
|barsnda ( porch )|
5104509
01723/

0.002981

T
lable
2 ba ren 'da 5;'5)
f d
Or
+3 barenda (porch ) 6/15)
0560011 | 0029
4534508 14534508 Visible part 0.509265 seconds 5133864 37805455

Total duration 43.029320 seconds

35



GADDI PHONETICS & PHONOLOGY

6.2.4. Complex Words

Complex words with light final syllable - sika.r'i ( hunter ) ; ron.il'a ( colorful ) ;
be.sar.m'i ( shamelessness )

X X X
X X X X X X X X X
sikari (hunter) ; ranila (colorful) ; bessarm'i (shamelessness)

besecmi ( shamelessoess |

3656141
0.1143 :

i

i i I y il |HH‘ WL J.\_ it HI\ T~
SIEEEE A A A i

lsegment

36)

N kyllable
2 be | ser | mi 19
1 d
. O

- 3 besermi ( shamelessness ) 211

0.741475 | 0083341
2914865 (2914606 Visible part 0.824816 seconds 3.739482) 53.200767

Total duration 57.030249 seconds

6.3. End Rule initial / End Rule final

Gaddi is Right headed as can be seen from the examples that stress always falls on
the first syllable from the right.

6.3.1. Bisyllables

Bisyllables - sm.b's ( mango ) ; s.dz's ( today ) ; da:.|'s (tree ) ; tfik's (dirt);
ra:n's ( garlic)

X X X
X X X X X X
am.b's ( mango ) ; a.dz’s (today ) ; dai]e(tree)
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8 2 TextGrid urmilaji8_ch1_-_monosyllables_n_simple words_half_

=aia

File Edit Query View Select Interval Boundary Tier Spectrum Pitch Intensty Formant Pulses

Help
smba ( mango )|
0.480805
01959
\ \]| \ ‘ [ FITERSR
0.01951) VRN HH MR \“ |‘\‘ \l“ H U"w'y"ww
-0.2906|
4897 Hz
12682 Hz
lsegment
26)
| sylable
2 am | b'a 14)
o
=3 amba (mango ) o
2/9)
0400660 | 0046105
0080145 [0.080145 Visible part 0 446765 seconds 0526910 35037512
Total duraion 35.564422 seconds

6.3.2. Trisyllable

Trisyllables - dzan.va.r's (animal ) ; g™u.]in'a ( to fight); k"n.dzs.n'a ( to pull );

ap.a.q s (my.GEN )

X X
X X X X X X
dzam.va.r's g"ulin'a

(animal ) ; ( to fight)

B

¥

oty MM ot R R
IR

B350 Hz

8103 H;
{

50 Hz
lsegment

P n 41)
| kyllable

2 p | 2 | ne 23)

O

-3 505 ord

WL 4/13)
0425369 | 0.025
3896135 [3896135 Visible part 0.449932 seconds 4346068 38683252

Total duration 43.029320 seconds
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6.3.3. Complex Words

Complex words - un.tfai ( height ) ; k®u.s'i ( happiness ) ; dos.t'i (friendship );
lik™ai (handwriting)

X X
X X X X
un.tfai ( height ) ; k™u.s'i ( happiness )
unt fai
34.552193
0.183] :
-0.0010954

R T e e
e
: “‘”hi 3Hz

75 He
lsegment
60)
. kyllable
2 un tf'ai W
¥ ord
=3 untfai 10/19)
0583709 | 0054489
33.968484 |33.968484 Visible part 0.638198 seconds 34.606683| 22.423567
Total duration 57.030249 seconds
6.3.4. Compounds
Compounds - méd.bu.d'a ( mother - father ) ; dze.nsm.d"z.d'a ( birthday ) ;
mun.de.p'i.ye (headache) ; tfi.tre.mi.tfi.tr'a ( colorful )
X X
X X X X X X X
md.bu.d'a ( mother —father) ; dza.nam.d"e.d'a ( birthday )
dzanamd_»sda ( birthday )|
9.020326
0.169] :

-0.009972}4 il ‘ JHI | delall
L

-0.2481
5000 Hz|l

"
ksegment
d3 L q 11
)
h | yllable
2 dss nam | d' da 6
o
=3 dzanamdteda ( birthday ) o0
3 = y 2/3)
0.760454 ]
8259872 [8250872 Visible part 0770187 seconds 9030059 26395837

Total duration 35.425896 seconds
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6.3.5. Phrases

Phrase - di.sam.braman.dz's ( in December )

X
X X X ¥ X

di.ssm.briman.dz’s (in December )

d\Nvis\swmb\£ha\~" m\swnd\zh\sw ( in december )|

42.939942
0.1848

0.02285},

mh\ ,m‘lll i H\ i ‘ J\n' M
T e

-0.304
5000 Hz[F F

ul!!,{l!l‘h

lsegment
5 eg

50)
2 di bri d=' kyllable

di som ra man 3 28)

i d

. . . Or
-3 disambra mandzp ( in december ) 1415

0917988 |0.034
42021954 |42.021954 Visible part 0952320 seconds 42974274 0055046

Total duration 43.029320 seconds

6.4. LefttoRight / Right to Left

The directionality of foot construction in Gaddi is from Left to Right as stress travels

from Right to Left. This can be seen in the following examples.

Underived word na.'sa ‘range tfo. ' maka
Derivation 1 na.s(i)'la rong. 'ina tfo.ma(k)'da:ra
Derivation 2 rang.(i)'la  tfom.k(i)'la
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38.035133

T

02749
5000 Hz TR
R b v
Ly
SRdvtdnnidied
R
NV
B 75 Hz
1 t
lsegmen
n 60)
| yllable
2 na sa )
o)
+ 3 nasa oo
14/19)
0481298 |0.033044
37553836 |37563836 Visible part 0. 514341 seconds 38068177 18962072

Total duration 57.030249 seconds

39.032587

0.1323)

AMMMM l ‘ HI L S—— j‘“|11‘ i Mihass
UIH! ANt
”th (LI AN Y

S IR

-0.01075

-0.2122]
5000 He| .

288 Hz
lsegment
1 60)
. | kyllable
2 n si Ta )
¢ d
5 0
=
3 nasila 16/19]
0575529 |0.030453/
38457058 |38.457058 Visible part 0.614982 seconds 39072040 17.958209

Total duration 57.030249 seconds

Thus, we understand from the above examples and their respective spectrograms that
Gaddi is a Bounded, Quantity Insensitive IAMB with Right to Left Direction of Stress.
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