DIARI SEGMENTAL PHONOLOGY

D. Trefry

1. INTRODUCTION
1.1 Background

Diari! is a dialect of an unnamed language belonging to the Karna group of
languages extending north and east from the east coast of Lake Eyre, South
Australia. The actual number of linguistic communities which existed in the
region prior to European contact is uncertain, as is the degree of relationship
between each of the groups. J.G. Breen and P. Austin? have both done preliminary
work in sorting out the relationships, and on the basis of their work, together
with my field notes, it seems that in terms of cognates a diagram indicating the
degree of relationship between Diari and other Karna communities will look 1like
the following. (See map.)

Yaluyandi ]

+ Mitaka
Karanguru +

+ Yawarawarka
Ngamini 45

4 ? <+  Yandruwanta

Tirari <+ Diari J

This probably means that there are two languages each containing various
dialects, but see Breen and Austin.

In 1861, it was in Jandruwanta country that the explorers Burke and Wills
perished during their return from a south-north crossing of Australia. A few
years later, (1867), the Lutheran Church established a mission station at
Killalpaninna, a lake along the course of Cooper's Creek. The lake was in land
occupied by people who spoke the Diari dialect, and as the mission adopted this
speech form for communication with the Aborigines, it soon became the best-
known one in the area.

The fortunes of the mission varied over the years, largely according to the
weather pattern of the region. Years of rainfall were good years for the mission,
years of drought were bad years. Unfortunately, years of drought were more
frequent than years of plenty so the Lutheran Church soon felt the need for a
more favourable site. Such a site was found at Hermannsberg, west of Alice
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Map 1: Geographical location of the five Diari dialects

Springs, and the development of this new site meant the eventual abandonment of
the work among the Diari.

Though missionary endeavour among the Diari was destined for extinction, it
did persist for fifty years, and was quite successful as far as climatic con-
ditions would allow. Compared with other places the Killalpaninna/Kopperamanna
mission showed good judgement in its method of communicating with the local
population. Schooling and religious instruction was conducted in Diari. The
missionaries learnt Diari rather than expecting the Aborigines to learn English.
Fifty years after the demise of the mission it was possible to converse with
Mrs Mary Dixon, a Diari, a Christian, literate in Diari, in English, and
relatively fluent in German.

The work in Diari was largely sponsored by churches in Germany. At the
outbreak of World War I, the mission has to contend with lean finances as well
as inclement weather and soon went into debt, but the final blow was dealt by the
South Australian government, which for reasons of patriotism closed the German-
run mission in 1917. The property was sold to graziers. The Diari people
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dispersed and fifty years later it required considerable effort to locate five
fluent male speakers able to be subjects for the spectrographic study included
in this monograph.

Of the five adult male speakers, Mr Alec Edwards was exceedingly helpful,
and he became the main language consultant. His father, an itinerant helper to
an Afghan camel driver, left Alec at Killalpaninna on the death of his wife.
According to Alec he was about 'knee-high' when he arrived. Information gleaned
from Mary Dixon and the two younger Murray brothers® makes it seem probable that
he was about three years of age. When the mission closed he was a young man
working as a drover. 1In 1968 he was a fluent reader of English and also of the
Diari religious writings.

The Lutherans published several religious writings in Diari, the chief of
which was the New Testament. The most linguistically important, however, is the
Reuther manuscripts, held at the Museum of South Australia, which contain an
extensive dictionary, and accounts of the mura mura, or dreamtime ancestors.
Though the dictionary is important, Reuther sometimes failed to differentiate
between Diari vocabulary and the vocabulary of neighbouring languages, with the
result that occasionally the information is misleading.

1.2 Eliciting the material

Diari language material was initially elicited for three reasons, to gain
access into the language, to check previous work, and to be the corpus for a
phonological study.

Elicitation in order to gain access into the language was at various levels.
Informants were asked to give Diari equivalents of English words. They were also
asked to translate English sentences, usually in sets of sentence frames, where
each sentence differed in only one aspect from its predecessor. Later, text
material was recorded, the narrator simply being asked to talk on a topic that
interested him. The material was then carefully transcribed in the presence of
the narrator, and with his help. At this stage any performance errors were
corrected and a literal and free translation was taken down. Conversations
were also recorded and dealt with in the same way.

At first, vocabularies by previous investigators were checked to get cues
to help in interpreting their orthographies, but it proved to be more a measure
of the credibility of their material. The work of four people was checked; that
of S. Gason, C.A. Meier, Rev. J.G. Reuther, and T. Vogelsang. Vogelsang's work
was essentially that of editing the earlier material of Meier. Gason was a
police trooper stationed among the Diari during the 1860s and 1870s. Meier
was a lay missionary from 1878 till sometime in the mid 1880s. Reuther was a
missionary from 1888 till 1906, and Vogelsang was the son of one of the original
missionaries to Killalpaninna. He was born at the mission and spoke Diari as a
child. His alteration of Meier's work was done in the early 40s.

In order to obtain suitable material for acoustic analysis, words of two
syllables were elicited. These were of the pattern CNCN, where C equals one or
more consonants, and N (nucleus) equals one or more vowels. The pattern was
chosen because of the relative frequency of its occurrence, and the relative
ease of analysis of this type of word. To get sufficient number of words of
this pattern, Reuther's dictionary was culled and those of this type, together
with a few others located previously, were brought to the attention of Alec
Edwards for his comments. These reduced an original list of 484 words to 462.
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The words deleted were either meaningless to Alec or were words belonging to
other dialects or languages. Initially it was intended to record the informants
saying each word in a sentence frame, but it proved difficult for some of the
informants to do this; not only would the frame be varied but often a close
synonym would be substituted for the target word. 1In the end it proved satis-
factory to have Alec say each of the words on the list three times. This
established a 'shopping list' type of rhythm which gave a fair degree of con-
stancy. The list was then shortened to 200 words and the four other available
male speakers" of Diari were asked to record the words in a similar fashion.

1.3 The analysis

The analysis is essentially concerned with the phoneme structure of Diari.
The first part involves the segmentation of the speech stream. Non-ambiguous
vowels and consonants are isolated, and then, on the basis of the pattern set by
them, the other contoids or vocoids are specified as consonants or vowels. Other
elements are examined to determine whether they should be interpreted as single
segments or as sequences of segments.

Part two is concerned with establishing the contrasting set of consonant
phonemes, including allophonic variations when applicable.

Part three determines the set of vowel phonemes, then with the use of data
obtained from acoustic equipment, decides the limit of variation allowed for each
phoneme, and the degree to which the variation is conditioned by the linguistic
environment.

2. THE SEGMENTATION OF DIARI SPEECH

The segmentation of Diari speech is possible because words are divided into
syllables. Syllables are considered to be breath pulsess, which are normally
characterised by sequences of increasing and decreasing amounts of energy caused
by the control of the flow of air from the lungs during speech.

Though syllables, or breath pulses, are based upon physiological conditions
affecting the air-flow from the lungs, once a pattern is established in phoneme
sequences, these sequences can exert structural pressure upon the physiological
syllable so that another identity which Gimson refers to as a 'linguistic
syllable' may become functional within a language.G

2.1 The basic Diari syllable

Within the syllable each energy peak is called the nucleus, and the trough
between peaks is called the coda/onset. That part of the trough which leads
into the nucleus is the onset, and that which occurs during energy decay is the
coda. Therefore, each syllable will consist of an onset, a nucleus, and a coda.
Vocoids’ typically occur as nucleii of syllables, and contoids’ as the onset or
codas. As vocoids are defined as central resonant orals, it is easy to under-
stand why they should typically occupy the nucleus position in the syllable. 1In
their production there is no impediment to the air-flow once it is past the
larynx, so it may readily increase in volume with a consequent increase of
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energy. Contoids on the other hand restrict the air-flow and therefore reduce
the energy, unless extra force is exerted at some point along the way, or the
air can readily escape through another channel. 1In Figure 1, mingograms of
three Diari words demonstrate the ideal syllabic structure. Each mingogram
gives three tracings. The top tracing indicates the relative intensity of the
speech wave during the time interval of the word. The second gives an oscillo-
graph reading during the same time interval, and the third indicates the
fundamental frequency of the speech wave during the period the vocal folds are
vibrating.

An examination of the mingogram tracings enable an observer readily to
discern the onset, nucleus and coda pattern, and from this the contoids can be
segmented from the vocoids, and by reduction [n], [n], [p], [k], [t], [i], [a]
[u] and [u] can be extracted.

Other contoids can also be segmented in this way. For instance, the
mingograms shown in Figure 2 enable [t], [t], [m], [n], [1], [1] and [¥] to be
isolated.

JMU\ ] L

e o8 iy

o Al LY e
_“1'/"“"”M;'R“U}_!;*%?”?"I‘!’P?fﬁ"""'"' v
Hh .

ety 4 I LT |t

S y-‘y-}.‘..‘-y-‘.u!w,"‘

|
I o Wikl

| I T

L

u

Figure 1

Mingograms of three Diari words, [ tapi] calm,
[paku] purposeless and [nquna] arm, illustrating
the syllable structure of onset, nucleus and coda.
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Mingograms of [pufu] dew, [nana] her, [kalu] liver,
[kata] Zouse, [ numu] good and [tuIA] stranger
illustrating syllable structure and justification
for segmenting [¥] [n] [1][t] [m] [1] and [t]
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2.2 The basic linguistic syllable

As has already been stated, not all syllables follow the ideal pattern.
Resonant contoids such as nasals and laterals can be produced with a considerable
amount of energy, for, though the air stream is obstructed it still has an easy
escape route. This results in the ideal syllable structure not always being
realised, with

1. The onset/coda no longer appearing as a trough between nucleus peaks.

2. The contoid functioning as the nucleus.

3. The contoid functioning as a combination containing the nucleus and
the onset or coda.

Figure 3 gives examples of Diari words where resonant contoids behave in these
ways.

Provided it is accepted that the linguistic syllable need not be identical
with the phonetic one, a satisfactory explanation can be given for the discrepancy
between them. Phoneticians have shown that there is a linguistic principle in
language which results in non-suspicious syllabic patterns exerting phonemic
pressure upon the rest of the 1anguage.8 In Figure 3 the resonant contoids must
all be interpreted as consonants occupying the medial coda/onset position,
because of the structural pattern already established.
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Mingograms of words containing medial resonant contoids not
occupying trough positions of the 'ideal' syllable type.
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2.3 Contoid clusters and the Diari syllable
It was stated that the Diari phonetic syllable consists of an onset, a
nucleus, and a coda, and when two or more syllables come together in a word, the
medial contoid can function as the coda of one syllable and the onset of the next.
There is another possibility however, for two syllables of the pattern onc?
coming together will make the new pattern ONCONC. So far in the discussion the
medial -CO- combination has consisted of only one contoid. However, often this
is not the case, for the onset of the second syllable may be a different contoid
from that forming the coda of the first syllable. In Figure 4 Diari words of

this type are illustrated.
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Diari words with medial contoid sequences, where the first contoid is the
coda of one syllable and the second is the onset of another.
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2.4 The interpretation of a suspect contoid

In Figure 2 the alveolar flap [F] was presented as a medial coda/onset.
Sometimes, instead of a single flap, a sequence of three or four flaps are
produced rapidly in a word medial position. (See Figure 5) This sequence of
flaps is considered suspicious because it could be interpreted as a single
complex segment, or as a series of segments. 1In this analysis it has been
interpreted as a single segment for three reasons.

1. The number of flaps in the sequence varies, which suggests that providing
there is more than one, the actual number is not significant.

2. The absence of any other supporting evidence of geminate clusters makes
it unlikely that this one sequence should be interpreted as such a cluster.

3. As is displayed in Figure 6, sequential flap occurs in sequence with
other contoids and no more than two non-suspect contoids occur in sequence.
Therefore, it is unlikely that sequential flap can be considered to be anything
but a single complex segment.lo

It is therefore interpreted as the alveolar trill [F].
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Mingograms of [yAFA] away from here, [wi.¥A] wattle type,
[ nuFA] continuous, [puFfu] exclamation, illustrating
sequences of alveolar flaps produced rapidly.
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Alveolar trill [¥] occurring as an onset when it
follows a contoid in word medial coda position.

2.5 Non-syllabic vocoids

It has been shown that atypical contoids sometimes occur during the energy
peak of a syllable. Vocoids can also be atypical. Instead of occurring as
syllabic peaks they sometimes occur in the troughs between peaks. When this
happens in Diari, the vocoid is interpreted according to the structural pressure
of non-suspect syllable patterns and is assigned a consonantal role.

As in many languages, there are three Diari vocoids that occur in the
consonantal position: a high front unrounded vocoid, a high back rounded vocoid,
and a central mid retroflexed vocoid. Following the generally accepted practice
of linguists, when these vocoids occur in a consonantal position they are given
the consonant symbols usually ascribed to them. The high front vocoid is
interpreted as the palatal consonant [y], the high back rounded vocoid is
interpreted as the labio-velar consonant [w], and the central retroflexed
vocoid is interpreted as the retroflexed resonant consonant [r]. Figure 7 shows
mingograms of words containing these vocoids in medial coda/onset position.

Two of the above vocoids also occur as onsets in word ihitial position. In
this position they are interpreted as the consonants [w] and [y]. Their inter-
pretation in word initial position depends less upon the fact that they are
onsets, than upon the fact that non-suspect vocoids never occur word initially.
The established Diari word pattern always has one, and only one consonant at the
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beginning of every word. Figure 8 and Figure 9 display mingograms of words
beginning with high vocoids. In the figure, the initial vocoid is always differ-
ent from the one in the nucleus, but the words shown in Figure 9 have only one
high vocoid in the initial syllable. In these instances the vocoid is inter-
preted as consisting of a consonant vowel sequence, in order to agree with the
non-suspect CV pattern and will be written [y.] or [wu]. f\
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Vocoids occupying consonantal positions in the syllable structure
and therefore interpreted as the consonants [y], [w] and [r].
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2.6 The interpretation of vocoid sequences

Interpretation procedures so far discussed have included vocoids which occur
in typically consonantal positions, either at the beginning of the word, or in
the troughs between syllables. These have been interpreted as sequences made up
of consonant-vowel (see Figure 8), vowel-consonant-vowel (see Figure 7), or
consonant-vowel-consonant-vowel (yAwA grass onion, Figure 7).

There are other words in Diari with vocoid sequences that do not obviously
fall into this consonant-vowel, or vowel-consonant-vowel pattern. Such sequences
are interpreted differently, but their interpretation depends on a prior statement
of the non-suspect Diari word pattern. All Diari words begin with a consonant
and end with a vowel, and consonant clusters of two can occur word medially, but
not initially. These facts of the language are substantiated by the examples
given so far, and they become the basis for further interpretations involving
vocoid sequences.

In the discussion so far it has been shown that high vocoids occurring in
sequence with the low vocoid [A] are interpreted as [w] or [y] when they occur
at the coda/onset border of syllables. Some vocoid sequences, however, do not
occur across syllable borders but occur within the nucleus of the syllable and
should be considered separately as they may function as vowel sequences or as
vowel glides. The sequences detected in this situation include the following:
[acd, [aud, [eal, [ii], [uu], [AwAl, and [tAL]. Figure 10 displays oscillograms
with intensity and pitch readings of words containing these sequences. Of the
two-vocoid sequences, [LA] must be interpreted as a two-vowel cluster. Should
[L] be interpreted as consonantal [y] it would transgress the Diari CV pattern
of one and only one consonant as onset of a word initial syllable. [A] is never
consonantal so unless the structure of the phonetic syllable is ignored11 the
only possibility is to interpret [LA] occurring in the syllable nucleus as a two
vowel cluster.

The other two-vocoid sequences are also vocalic. [Au] as it occurs in [nau]
he, begins with [A], which is non-suspect, but in any case it occurs following
an initial consonant which would make it vocalic. The other vocoid, [U] is under
the powerful invariant constraint of Diari which causes all words to end in a
vowel. [U] being word final, must be vocalic. [AL] as in [padaL] to hold is
interpreted as vocalic for the same reasons. [A] is not suspect and [L] is word
final.

Though it has been established that all of the vocoids in the two sequences
are vocalic, that does not mean that they are necessarily vowel sequences, for
they could be interpreted as the glides [At] and [AVU]. They will, in fact be
interpreted as single complex segments, from evidence to be found in the analysis
of the two three-vocoid sequences.

The two three-vocoid sequences [AtA] and [tAL] both contain within them the
combination [AL], e.g. [nauAnA] we (inclusive), [tiaL] hits, but the interpret-
ation possibilities are different because of the difference in the sequential
arrangement of the segments.

The CV (consonant-vowel) word pattern of Diari allows two possible interpret-
ations for [uaL], but three for [ALA]. [tAL] can be interpreted as consisting of
the diphthong [1A] followed by a vowel [ ], or as consisting of the vowel [t]
followed by the glide [AL]. [AuA] can be interpreted as consisting of the glide
[AL] followed by [A], or as consisting of the vowel [A] followed by the diphthong
[vA]. It can also be interpreted as containing three simple segments; [A],
followed by [y], followed by [A].
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Diari vocoid sequences.
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The last interpretation is rejected for the same reasons given for the two
vocoid nuclei.

1) All three vocoids are contained within the one nucleus preventing the
medial [ ] from being interpreted as a consonantal [y].

2) An initial consonant prevents an immediately following [t] from being
interpreted as consonantal [y].

3) A final [.] must be vocalic.'?

With the exclusion of [y] as one of the possible segment interpretations in
the three-vocoid nucleus sequence, there are still two possibilities, either
[At] or [tA] could be interpreted as the complex segment.

In order to find a satisfactory solution it is necessary to look beyond the
word distribution, and examine the intensity pattern of the vocoid sequences and
the duration of the steadystates and transitions of the vocoids. Unfortunately,
the acoustic evidence is meagre, as the words recorded for acoustic analysis
were taken from a list which was basically of two syllables, usually with a
single vowel in the stressed syllable. A few other words were included for
possible minor comparisons and among these were three which contained three
vocoids in the stressed syllable. Although meagre, the evidence from the
analysis of the three words substantiates auditory impressions, and it is worth-
while to include it here as an illustration of the processes involved in differ-~
entiating a simple vocoid from a complex glide.

The three words under examination were each uttered by the same speaker
three times. They were recorded on a Nagra III tape recorder and subsequently
sonagrams were produced on a Kay Sonagraph at the Speech and Language Research
Centre at Macquarie University. Figures 11 and 12 display these sonagrams.
The table below gives a measurements in centi-seconds for the nine utterances.
Four measurements are given for each word.

1. The duration from the beginning of the onset transition to the
steady-state position of the first [A].

2. The duration from [A] steady-state to the steady-state of [L].
3. The duration from [ 1] steady-state to the steady-state of the second

(A]-

4. The duration from the second [A] steady-state to the end of the coda
transition.
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Figure 11

Sonagrams of [QALA!A] sounds, indicating the structure of
the first three formants. The third sonagram contains a
calibrated energy burst marking off each 500Hz.



DIARI SEGMENTAL PHONOLOGY 187

Figure 12

Sonagrams of [nAtani J* we (exclusive). The third sonagram has vertical
lines added to indicate the commencement of vocoid transition, and the

centres for [A] target, [L] target, and second [A] target, and finally,
the end of final vocoid transition.

*
The second low vowel is often heard as [2] under the influence of the
preceding [t]. The reasons for this are discussed in section 4.
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Table 2: Duration in centi-seconds of measurements
connected with three-vocoid sequences
Word Beginning ‘Centre of Centre of Centre of
of [A] target [.] target [A] target
transition to centre to centre to end of
to centre of [] of second transition
of first target [A] target
[A] target
1 nA uAni 9.9 9.9 9.9 5.7
2 NA LANi 6.8 6.3 10.7 6.0
3 nA LANI 6.3 7.4 10.5 6.3
1 A LANA 3.3 5.7 9.1 5.3
2 NA LANA 9.3 5.3 10.7 4.5
3 NA LANA 6.3 Syl 7.7 3.0
1 nA LAlA 5.3 7.7 8.0 3.0
2 nA LAlA 4.5 8.0 11.0 10.7
3 nA LALA 6.0 7.7 8.7 7.7

The significant measurements in this table are those indicating the time
which elapses between the target of the first [A] and [L], and between [L] and
the target of the 2nd [A]. 1In terms of duration, [.] is shown to be consistently
more closely related to 1lst A than 2nd A, there being a time elapsed mean of
7.1 centi-seconds between 1lst A and . but of 9.6 centi-seconds between L and 2nd
A. Diagrammatically the difference in time relationship is easily seen.

Centi-seconds

Targets A L A
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NALANT

NALANG

NALANI

NALANA

NALANA

NALANA

NALATA

NALATA

NALATA

SpAT))

Figure 13

Amplitude displays of three sets of Diari words
with intersecting lines where the vocoid target
centres are reached in the formant displays.

As well as the relationship based upon duration differences another
significant relationship between lst A and . can be observed on the acoustical
displays. Figure 13 reveals that characteristically 1lst A and . are associated
with the same intensity peak, usually approximating the target of 1lst A The
2nd A on the other hand is disassociated from that peak by a minor trough, and
instead is associated with a peak of its own.

Thus it can be seen that 1lst A and v are associated through time and
intensity pattern. These two facts together with the auditory impression
gained on hearing the words, give good grounds for interpreting lst A and .
as the glide [AL], and the 2nd A as a juxtaposed vowel (A]. Also, based on
these findings the sequence LAL is interpreted as the vowel [t ] followed by
the glide [At].

The sequence | AU] has been recorded occupying the same nucleus with other
vocoids but unfortunately these recordings were made of fast speech during text
narration and it is uncertain whether or not syllable boundaries would have
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occurred if the words were spoken in isolation. However, as has previously been
mentioned AU does occur sharing the syllable nucleus (Figure 10), which means
the sequence in those situations is vocalic without any consonantal interruption.
Therefore the sequence should be interpreted as a vowel cluster or as a vowel
glide. 1In this study it is taken:to be a vowel glide based on the fact that

AU is analogous with AL, A having a velar off-glide on the one hand and a
palatal off-glide on the other.

The remaining vocoid sequences to be examined are [ii] and [uu]. Each of
these has only been detected as occurring once, [ii] in [nii] brother, and [uu] in
[kuu] don't know. The important point that needs to be noticed here is that
geminate vocoid clusters only occur in monosyllabic words. Another important fact
that needs to be added to this is that non-lengthened [i] and [u] do not occur in
mono-syllabic words but the complex vowels [At] and [Au], do, e.g. [nAu] ke (nom.)
and [nAL] see. Thus it is concluded that mono-syllabic word final monophthongs
are lengthened, with the result that the vocoid sequences [uu] and [ii] are
interpreted as [u:] and [i:].

2.7 Interpretation of sequences containing both contoids and vocoids

Sequences involving contoids and vocoids are of two types in Diari. The
first type consists of a contoid with a high front vocalic release, which can be
interpreted as one of the palatal consonants [5], [p] and [1], or as a consonant
followed by the high front vowel [i]. Figures 14-16 indicate with sonagrams the
three complex sequences in contrast with similar words which do not have the
vocalic release. Apart from [pLgi] it can be noticed that in each pair of sona-
grams the transitions of the second formants to and from the contoid loci are
more angled for the palatal contoid than they are for the others. This explains
the physical basis for the two interpretations of these segments. An examin-
ation of [ptgi] tree bark shows there is no appreciable variation of the transi-
tion as it leaves the contoid locus, and moves towards the vowel target.I“ In
other words, the locus of the second formant for Diari palatal contoids
approximates that for the vocoid [t ].

The interpretation of these contoid, vocoid sequences is relatively straight-
forward. As [5] and [n] occur word initially and consonant clusters are not
permitted word initially, they cannot be considered to be the sequence [ty] and
[ny]. Laterals do not occur word initially, but []] does occur medially pre-
ceding [5], and as Diari does not have medial clusters of three, the sequence
[35] cannot be interpreted as [lyty]. Figures 17-18 display sonagrams with
these three segments in positions which would not allow them to be interpreted
as CC.
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Figure 14

3

] tree bark

t] and [5]

E

i ] buttocks and [pL
the contrast between

ing

Sonagrams of [ptt
illustrat
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Figure 15

Sonagrams of [kalu] IZZver and [kalu] acacia type
illustrating the contrast between [1] and []].
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Figure 16

Sonagrams of [manu] soul and [mapu] sprightly
illustrating the contrast between [n] and [p].
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Figure 17

Sonagrams of [§Anka] soft and [pani] blunt with
[t] and [p] in positions which determine they
must be single complex segments.
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IR

Figure 18

A sonagram of [nAl{A] saliva with (1] ana [;] in positions
which determine they must be single complex segments.
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That the segments are not interpreted as a consonant followed by /i/ is
explained by the fact that [5] and [L] occur word medially before /i/ and
geminate clusters (apart from mono-syllabic CV words as mentioned previously)
do not occur in Diari. In the data gathered for this study no words were
discovered with [n] preceding [i] but because of the analogous structure of
[n] with the other two palatals it is assumed it will function similarly to
the ot?gr two and thus not be interpreted as an alveolar followed by a high
vowel.

Since the contoid-vocoid sequences cannot be interpreted as a sequence of
consonants or of a consonant followed by a vowel, it is concluded they are
single complex palatal segments [5], [(p] ana [1]. Figures 19-20 illustrate
the differences of formant structure between words containing a palatal followed
by [i] and words containing an alveolar in the same environment. Again it can
be noticed how the second formant vowel transitions are considerably higher
under the influence of the palatals.

et

il

Figure 19

Sonagrams of [nuli] needle and [ni]i] egg white illustrating
the influence [1] and [1] have upon vowel transitions.
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Figure 20

Sonagrams of [puti] buttocks and [pi§i] tree bark illustrating
the influence [t] and [S] have upon vowel transitions.

Another type of contoid/vocoid sequence which can be interpreted in more
than one way is the retroflexed vocoid followed by a retroflexed contoid. This
can be interpreted as the retroflexed resonant consonant [r] followed by one of
the alveolar consonants, or it can be interpreted as one of the single complex
segments, [t], [d], [n]or [1].

For Diari the second interpretation is the correct one, for the reason that
retroflexed sequences occur preceding other consonants, and as Diari does not
have clusters of more than two consonants, the sequences must be interpreted as
single complex segments. Figures 21-22 show examples of retroflexed consonants
occurring in clusters with other consonants, and these are contrasted with other
words. [[] is also contrasted with [ 1], the third formant being considerably
lowered for [l].
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satiated
Figure 21

Sonagrams of words containing laterals in order to illustrate [1] occurring
in a consonant cluster, and contrasting it with [1] and [1] between vowels.



200 D. TREFRY

Ly o

W

|

Figure 22

Sonagrams of [pandu] lake and [pantu] blunt illustrating [n] occurring
in a consonantal cluster and differentiating it from [n].

2.8 Lateral and nasal pre-stopping

In Diari, together with other languages of the region there is a tendency
for a momentary occlusion to occur preceding laterals and nasals.'® The
occlusion only occurs before dentals and alveolars and often the obstruction of
the air passage is incomplete. Sometimes it is not in evidence at all. If the
occlusion is complete there is a definite 'd'-like sound preceding the lateral
or nasal. Pre-stopping only occurs between vowels. If it occurs following an
initial (i.e. primary stressed) vowel the occlusion may be complete. Otherwise
the obstruction will only be partial.17 Also, as noted by Austin,'® an inter-
vocalic nasal following a word initial nasal will not be preceded by a complete
occlusion. In this situation the velum is not raised after the completion of
the first nasal so it is not possible for a complete occlusion to occur preced-
ing the second nasal.

In Fiqgure 23 examples are given of words where there is complete or partial
pre-stopping. The first example, /pula/ [pudin] they two, is particularly
interesting. There is an almost complete occlusion of 3.7 centi-secs, followed
by a duration of 4.2 centi-secs of friction, followed by a moment of air
turbulence (seen as a long striation preceding from 1000-4000 Hz) followed by
5.8 centi-secs of 'lateral' sound. The other words in the figure exhibit
various degrees of obstruction preceding the lateral or nasal.
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Figure 23

Spectrograms of [pudia] they two, [miln] thigh bone,
and [pani ] none, showing differing degrees of air-flow
obstruction preceding lateral or nasal consonants.
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2.9 Summary of phonetic segments

The segmentation procedures used have resulted in the formulation of
twenty-seven consonants and five vowels. If the consonants are indicated by
normal articulatory methods, they can be presented by Table 3.

Table 3: Chart of consonantal segments
—~
~ 9 o
o g L
] % o
- =
o ®© ~ ©
5 %3 % 8
CI & ¢ H
-~ P > P > A
- g <4 O 4 O
aQ A g N o >
voiceless p t t t % k
Stops
voiced d d
mijnj|n n n n
Nasals =
pre~-stopped dn [ dn
L]
Laterals
pre-stopped dl | di
Flap v
Trill I
Semi-vowel w r y

The Diari vowels are not so easily described, for as will be shown later
the sum of their instances correspond to a two dimensional continuum of sound
change rather than a series of discrete entities. If however, the vowels are
noted according to auditory impressions gained during field recording, the
following Figure can be devised.

front central back
high L e v d
mid € )
low 2 A 0
Figure 24

Diari vowel plots based upon auditory impressions

The vowels shown on the above chart are illustrated on the next four pages in
the form of sonagrams.
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Figure 25

Sonagrams of [kifa] boomerang and [plti] buttocks
illustrating F1 x F2 formant structures for [L]
and [{]. Horizontal lines with Herz readings
indicate measurements of Fl1 and F2 at target.
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& 1 1

Figure 26

Sonagrams of [nAizni] we and [tisna] boomeranged
illustrating F1 x F2 formant structures for [ae]
and [a]. Horizontal lines with Herz readings
indicate measurements of Fl1 and F2 at target.
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Figure 27

Sonagrams of [yenta] Like this and [woma] carpet snake,
illustrating F1 x F2 formant structures for [e] and
[’o]. Horizontal lines with Herz readings indicate
measurements of F1 and F2 at target.
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Figure 28

Sonagrams of [pApAa] father's sister and [ tuFu] hard
ground, illustrating Fl1 x F2 formant structures for
[A], [u] and [u]. Horizontal lines with Herz
readings indicate measurements of Fl and F2 at
target.
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The vowels indicated on the preceding sonagrams can be plotted on an
acoustic vowel graph, and as can be seen in Figure 29 these plots are in agree-
ment with the auditory impressions. However, as will be explained later, it
would be very easy to find other words where the vowel targets vary considerably

from those given.

N N N N N N
fas} o) fos) = (sl fas}
o o o o o o
o o o o o o
S 2. B S beede
7 i . - ,é.J,LLJJ T 300 Hz
! 1 I
(B 380 5. 5 5 I .
i‘ nEne .400 Hz
= %P!r
: 1500 Hz
4600 Hz
700 Hz
L4800 Hz

Figure 29

Vowel targets indicated in Figures 25-28
plotted on an acoustic vowel graph.

3. THE CONSONANT PHONEMES

The phonemes of Diari have been established on the basis of contrast. If
the substitution in a word of one phonetic segment for another signals a change
in meaning it is concluded the two segments belong to different phonemes. If
it is not possible to find such minimal pairs, but nevertheless there is no
evidence for uniting the segments as allophones, they can be shown to be con-
trastive in sub-minimal sets. Phonetic segments which are auditorily or
articulatorily distinct but not contrastive, are united as allophones of the
same phoneme. Uniting segments may fluctuate within a word, or their occurrence
may depend upon the phonetic environment.

Consonants have been classified according to articulatory field methods.
This means a phonetic symbol is used to represent a segment which has been
identified by the observation of the informant's articulatory processes,
together with the auditory impression gained by the invest