
1 . INTRODUCT ION 

1 . 1 Background 

D I AR I  SEGMENTAL PHONOLOGY 

D .  Tre fry 

Diari 1 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 2 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 like 
the following . (See map . ) 

Yaluyandi 

t Mitaka 

Karanguru t 

t Yawarawarka 

Ngamini t 

t + Yandruwanta 

Tirari + Diari 

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 communicat ion 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 :  Geograph i ca l  l ocat i on of the fi ve Di ari d i al ects 

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 j udgement 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 an d  fifty years later i t  required considerable effort to locate five 
fluent male speakers able to be subj ects 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 3 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 . In 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 importan t ,  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  El i c i ting  the materi a l  

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 o f  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 o f  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 thi s ;  not only would the frame be varied but o ften a close 
synonym would be substituted for the target word . In the end it proved satis
factory to have Alec say each of the words on the list three time s .  This 
established a ' shopping list ' type of rhythm which gave a fair degree of con
stancy . The l ist was then shortened to 200 words and the four other available 
male speakers4 of Diari were asked to record the words in a similar fashion . 

1 . 3 The ana lys i s  

The analysis i s  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 
phoneme s , 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 SEGMENTAT ION OF DIARI  SPEECH 

The segmentation of Diari speech is  possible because words are divided into 
syllables .  Syl lables are considered to be breath pulses s , 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 
af fecting 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 . 6 

2 . 1  The bas i c  Di ari syl l ab l e  

Within the syllable each energy peak i s  called the nucleus , and the trough 
between peaks is called the coda/onse t .  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 7 typically occur as nucleii of syllables , and contoids 7 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 . In 
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 . In Figure 1 ,  mingo grams 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 o f  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 [ f)  J ,  L n J ,  [ p  J ,  [ k  J ,  [ t  J ,  [ i  J ,  [ A  J 
[ u J and [ u J  can be extracted . 

Other contoids can also be segmented in this way . For instance , the 
mingograms shown in Figure 2 enable [ 1 J ,  [ t ] ,  e m ] ,  [ � J ,  [ l J , [ 1  J and [ r J  to be 
isolated . 

� 1\ P p "  K t.L 

F igure 1 

Mingograms of three Diari words , [ t Ap i ] aalm� 
[ PAku J purposeless and [ f)UnA ] arm, illustrating 
the syllable structure of onset , nucleus and coda . 
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-p " tt- l\. 

, ,�,'. " . ', 

Fi gure 2 

Mingograrns of [ puru ] dew, [ �A�A ]  her, [ kAlu ] liver, 
[ kAt A ]  louse, [ �umu ] good, and [ !u l A ]  stranger, 
illustrating syllable structure and j ustification 
for segmenting [ r ] [ � ]  [ 1 ]  [ t ]  [ m ]  [ 1 ]  and [ ! ] 
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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 language . 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 . 

I.(. 
cannot 

� II " ; ill 
1 

gypsum 

F i g ure 3 

\oJ l. "'" 1\ 
song 

Mingograms of words containing medial resonant contoids not 
occupying trough positions of the ' ideal ' syllable type . 
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2 . 3  Conto i d  cl u ste rs and the D iari syl l abl e 

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 ONCs 

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 . 

j fjl;;l.'9II"illl!!IIP�q l! iI!IlIiil1\!111 . ' . .'" , 
" ,d:: I h" " I : Ii 

• 

1> 1\ I , � V ':;l  I\. 
forehead shrimp 

ho U01J sound 

F i gure 4 

!II I L 

.1,' I ! :11:;III'i; : ' 

r V ..... -') 1\ 
lungs 

i i d 1 %11 1 
A �Ll lL ., K � 

aross-wise 

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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In Figure 2 the alveolar flap [ r ]  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 . In 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 significan t .  

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 f lap occurs in sequence with 
other contoids and no more than two non-suspect contoids occur in sequence . 
Therefore , it i s  unlikely that sequential flap can be considered to be anything 
but a single complex segment . I O  

It is therefore interpreted as the alveolar trill [ r ] . 

F igure 5 

Mingograms of [ Y ArA ] away from here� [ w L r A ]  wat tle type� 
[ �urA ] aontinuoU8� [ puru ] exalamation� illustrating 
sequences of alveolar flaps produced rapidly . 



180 D. TREFRY 

o \,, "\ 

. , '  .,., 
',J.,.--

the entirety 
(of a plant) 

-y v. ", ;: u. 
you (ergative) ' human voices ' 

Fi gure 6 

Alveolar trill [ ? J  occurring as an onset when it 
follows a contoid in word medial coda position . 

2 . 5  Non-syl l ab i c  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 
syll abic 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 J , the high back rounded vocoid is 
interpreted as the labio-velar consonant [ w J ,  and the central retroflexed 
vocoid is  interpreted as the retroflexed resonant consonant [ r J .  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 initial position . In 
this position they are interpreted as the consonants [ w J  and [ V ] .  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 L J or [wu J . 

�' ' . . 

"" '\f.. 'f '" 
dry, withered 

, I�il'l"' 

L�)' 11 y 
lazy 

1\, r A ,  
heart 

i I\. \oJ " 
grass onion 

Fi gure 7 

\ 
-.A i. \J I 

flower 

. ' .,' 

� 1\ ,  "" t.4 
echo 

Vocoids occupying consonantal positions in the syllable structure 
and therefore interpreted as the consonants [ y J ,  [ w J  and [ r J .  
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I 

I 
-"" " M A . 

:III!I;I!II Ililllli'lIlilil!IIII!li!I!II!li!!lIllliI!! 

plant type snake twigs 
"1 � r ,, " 

this way 

F i gure 8 

High vocoids occurring as word initial onsets . 

I 
I tt �· 1 � i 
dis tant crying 

-'I- I. n \< " 
bush 

F i gure 9 

Word initial high vocoids interpreted 
as consonant vowel sequences [ Y L J and [ wu J .  

u,.,. 

pole-like 
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2 . 6 The i n terpretat ion of voco i d  sequences 
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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 syl lables .  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 : 
[ A L ] ,  [ AU ] ,  [ L  A ] ,  [ i  i ] ,  [ uu ] , [ 1\  L A ] ,  and [ L  1\ L ] .  Figure 10 displays oscillograms 
with intensity and pitch readings of words containing these sequences .  Of the 
two-vocoid sequences , [ L A ]  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 ignored l 1 the 
only possibility is to interpret [ L I\ ]  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 . [ A L ]  as in [ pAd A L J to ho ld is 
interpreted as vocalic for the same reasons . [ A ]  is not suspe�t 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 [ A L ] and [ AU ] .  They will , in fact be 
interpreted as single complex segments , from evidence to be found in the analysis 
o f  the two three-vocoid sequences .  

The two three-vocoid sequences [ A L A ]  and [ L A L ] both contain within them the 
combination [ A L ] , e . g .  [ QA L An A ]  we ( inclusive ) , [ t L A L ] hits , but the interpret
ation possibilities are different because of the difference in the sequential 
arrangement of the segments . 

The CV (consonant-vowe l )  word pattern of Diari allows two pos sible interpret
ations for [ L A L ] ,  but three for [ A L A ] .  [ L A L ]  can be interpreted as consisting of 
the diphthong [ L A ]  followed by a vowel [ L ] ,  or as consisting of the vowel [ L J 
followed by the glide [ A L ] . [ A L A ]  can be interpreted as consisting of the glide 
[ A L ] followed by [ A ] ,  or as consisting of the vowel [ A ]  followed by the diphthong 
[ L A J .  It can also be interpreted as containing three simple segments ; [ A ] ,  
followed by [ y ] ,  followed by [ A ] .  
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1\ 

' I , 

9 '/\ (. 1\' " 1\ 
we 

h 1\ u .  '"') 
he 

F i gure 1 0  

Diari vocoid sequences . 

P 1\ g 1\, l 

to hold 

" 

.J,,'''. f I ,  

:fiiJ.R. U 
breath 
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The last interpretation i s  rej ected for the same reasons given for the two 
vocoid nuclei . 

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

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

3 )  A f inal [ L ] must be vocalic . 1 2  

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

In order to f ind 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 impres s ions , 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 I I I  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 [ L ] steady-state to the steady-state o f  the second 
[ A ] . 

4 .  The duration from the second [ A ] steady-state to the end of the coda 
transition . 
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Fi gure 1 1  

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



F igure 
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Sonagrams of [ 8� L �n i  J* we (exclusive ) .  The third sonagram has vertical 
lines added to indicate the commencement of vocoid transition , and the 
centres for [ � J  target , [ L J  target , and second [ � J  target , and finally , 
the end of final vocoid transition . 

* 
The second low vowel is often heard as [ re J  under the influence of the 
preceding [ L J . The reasons for this are discussed in section 4 .  
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Fi gure 1 2  ( cont)  

Sonagrams of [ �A L An A J  we ( inclusive) 



Word 

1 1)11 L lln i  

2 1) 11  L lin i 
3 1)11 L lin i 

1 1)11 L llnll  

2 1)11 L llnll  

3 1) 11  L lin II 

1 1) 11  L II I II 

2 1)11 L II I II 

3 1)11 L II I II 
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Tabl e 2 :  Durati on i n  centi - seconds o f  measurements 
connected wi th three-vocoid  sequences 

Beginning - Centre of Centre of Centre of 
of [ II J target [ L J  target [ II J target 

transition to centre to centre to end of 
to centre of [ L  J of second transition 
of first target 

. 
[ II  J target 

[ II  J target 

9 . 9  9 . 9  9 . 9  5 . 7  

6 . 8  6 . 3  10 . 7  6 . 0  

6 . 3  7 . 4  10 . 5  6 . 3  

3 . 3  5 . 7  9 . 1  5 . 3  

9 . 3  5 . 3  10 . 7  4 . 5  

6 . 3  5 . 7  7 . 7  3 . 0  

5 . 3  7 . 7  8 . 0  3 . 0  

4 . 5  8 . 0  11 . 0  10 . 7  

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 f irst [ II J  and [ L J , and between [ L J  and 
the target of the 2nd [ II J .  In terms of duration , [ L J is shown to be consistently 
more closely related to 1st II than 2nd II ,  there being a time elapsed mean of 
7 . 1  centi-seconds between 1st II and L but of 9 . 6  centi-seconds between L and 2nd 
II .  Diagrammatically the difference in time relationship is  easily seen . 

Centi-seconds 

o 10 20 
• •  , • , , I I I • • • •  , , , , , I , I 

Targets II II 
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�A LAn i 

�A L An i 

�A L An i 

F i gure 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 a s  the relationship based upon duration differences another 
significant relationship between 1st A and L can be observed on the acoustical 
displays . Figure 13 reveals that characteristical ly 1st A and L are associated 
with the same intensity peak , usually approximating the target of 1st A . 1 3 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 1st A and L 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 1st A and L 
as the glide [ A L J , and the 2nd A as a j uxtaposed vowel [ A J .  Also , based on 
these findings the sequence L A L  is interpreted as the vowel [ L J followed by 
the glide [ A L J . 

The sequence [ AU J  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 . In this study it is taken · to be a vowel glide based on the fact that 
AU is analogous with A L , 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 [ i i ]  and [ uu ] . Each of 
these has only been detected as occurring once , [ i i ]  in [ n i i ]  brother, and [ uu ]  in 
[ ku u ]  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 [ A L ]  and [ AU ] ,  do , e . g .  [ nAu ] he (nom . ) 
and [ nA L ] see . Thus it is concluded that mono-syllabic word final m;nophthongs 
are l;ngthened , with the result that the vocoid sequences [ uu ]  and [ i i ]  are 
interpreted as [ u : ] and [ i : ] . 

2 . 7  I n terpretat i on of sequences contai n i ng both conto i ds and voco ids  

Sequences involving contoids and vocoids are of two types i n  Diari . The 
first type consists of a contoid with a high front vocalic release , which can be 
interpreted as one of the palatal consonants [ � ] ,  [ r ]  and [ ! ] ,  or as a consonant 
followed by the high front vowel [ i ] . Figures 14-16 indicate with sonaqrams the 
three complex sequences in contrast with similar words which do not have the 
vocalic release . Apart from [ p L � i ]  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 [ p L � i ]  tree bark shows there is no appreciable variation of the transi
tion as it leaves the contoid locus , and moves towards the vowel target . 1 4  In 
other words , the locus of the second formant for Diari palatal contoids 
approximates that for the vocoid [ L J . 

The interpretation of these contoid , vocoid sequences is relatively straight _ 
forward . As [ � ] and [ r ]  occur word initially and consonant clusters are not 
permitted word initiall y ,  they cannot be considered to be the sequence [ ty ]  and 
[ ny ] .  Laterals do not occur word initially , but [ � ] does occur medially pre
ceding [ � ] ,  and as Diari does not have medial clusters of three , the sequence 
[ � � ] cannot be interpreted as [ l y ty ] .  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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r t p , 

Fi gure 1 4  

Sonagrams o f  [ p L t i  J buttocks and [ p L � i  J tree bark, 
illustrating the contrast between [ t J and [ 5 J .  
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t ; '  

------ ---. ---it-<-------.-

. ' . i l l ! j I 
---<I IIIIIHHHi!a�HliIi\lIiIiIfIIlllI/Illll·I-j.H�WtlfHhnr��.-_ 

I u. 
'"\ 

Fi gure 1 5  

Sonagrams o f  [ ka1u J liver and [ ka l u J acacia type 
illustrating the contrast between [ l J and [ l J . 
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h r 

Fi gure 1 6  

Sonagrarns of [ manu J soul and [ maru J sprightly 
illustrating the contrast between [ n J  and [ r J .  

u 



F i gure 1 7  
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Sonagrarns of [ � AQkA J 80ft and [ pAQ i ] bZunt with 
[ � J and [ P J  in positions which determine they 

must be single complex segments . 
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F i gure 1 8  

A sonagram of [ QA � � A J  saliva with [ � J and [ � J 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 i i  is  
explained by the fact that [ 5 J and [ ! J occur word medially before I i 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 [ Q J preceding [ i  J but because of the analogous structure of 
[ Q J with the other two palatals it is assumed it will function similarly to 
the other two and thus not be interpreted as an alveolar followed by a high 
vowel . 1 5 

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 J ,  [ P J  and [ ! J .  Figures 19-20 illustrate 
the differences of formant structure between words containing a palatal followed 
by [ i J  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 .  

l 

F igure 1 9  

Sonagrams of [ Q L l i  J needle and [ Q L ! i J egg white illustrating 
the influence [ I J and [ ! J have upon vowel transitions . 
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p t I 
Fi gure 20 

Sonagrams of [ p L t i  J buttocks and [ p L S i J tree bark illustrating 
the influence [ t J and [ S J 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 J followed by one of  
the alveolar consonants ,  or it can be interpreted as  one of  the single complex 
segments , [ t  J ,  [ 9 J ,  [ I) J or [ 1 J .  

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 . [ 1  J is also contrasted with [ 1  J ,  the third formant being considerably 
lowered f�r [ 1 J . 



half satisfied 

unab le 

F i g ure 21  
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satiated 

Sonagrams of words containing laterals in order to illustrate [ 1 ]  occurring 
in a consonant cluster , and contrasting it with [ 1 ]  and [ 1 ]  bet�een vowels . 
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P 1\ h d 
Fi gure 22 

i 

It!!' 

n t u 

Sonagrams of [ p�nd u )  lake and [ p�Q t u ) blunt illustrating [ Q )  occurring 
in a consonantal cluster and differentiating it from E n ) .  

2 . 8  Latera l 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 . 1 6  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 . 1 7  Also , as noted by Austin , 1 8  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 Figure 23  examples are given of words where there is complete or partial 
pre-stopping . The first example , /pula/ [ pud l � J 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 . 



p d P 1\ n 

F i g ure 23 
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spectrograms of [ pU� l A ] they two, [ m L 1 A ]  thigh bone, 
and [ pAn i ] none , showing differing degrees of air-flow 

obstruction preceding lateral or nasal consonants . 
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2 . 9  Summary of phoneti c segments 

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

Tab l e  3 :  Chart of consonantal segments 

...-t 
...-t '0 <1l 
<1l (lJ .j.J 
.j.J X <1l 

...-t I'! H (lJ ...-t 
<1l (lJ <1l ...-t <1l 

·ri '0 ...-t 4-l P. {l H 0 0 0 � (lJ (lJ H (lJ 
...-t .j.J :> .j.J > ...-t 
·ri I'! ...-t (lJ ...-t (lJ 
.Q ·ri <1l H <1l > 

voiceless p ! t � � k 
stops 

voiced d d 

m Q n I) f1 I) 
Nasals 

pre-stopped �Q dn  

1 1 
Laterals 

1 � 
pre-stopped �l d 1 

Flap v 
r 

Trill r 

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 > U L L U 

mid e: a 

low C!l II '0 

F i gure 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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DIARI SEGMENTAL PHONOLOGY 203 

I 

F2 
, 1690Hz 
� 

Sonagrams of [ k L r A J  boomerang and [ p tt i J buttocks 
illustrating Fl x F2 formant structures for [ L J 
and [ t J .  Horizontal lines with Herz readings 
indicate measurements of Fl and F2 at target . 
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1\ l 

F2-
1590Hz 

F1J-. 
.620Hz 

. 
L 

Fi gure 26 

t L a 

" I 

Sonagrams of [ QA Lffin i J we and [ t L a� A J  boomeranged 
illustrating Fl x F2 formant structures for [ ffi J  
and [ a J .  Horizontal lines with Herz readings 
indicate measurements of Fl and F2 at target . 

F2 
; 1 -

1 51dHz 

F1 
530Hz 

1\ 



'I 

F i gure 27 
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Sonagrams of [ y£n l A ]  like this and [ womA ] carpet snake, 
illustrating Fl x F2 formant structures for [ £ ]  and 
[ U ] .  Horizontal lines with Herz readings indicate 
measurements of Fl and F2 at target . 
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P "  

F2 _ : 1270Hz 

F1 
680lIi 

,t V 

F igure 28 

Sonagrams of [ pApA ] father 's sister and [ turu ] hard 
ground, illustrating FI x F2 formant structures for 
[ A ] ,  [ u ]  and [ u J .  Horizontal lines with Herz 
readings indicate measurements of FI and F2 at 
target.  

F2 
10Hz 

-v:- v  I t . � F2 . � \.\. I gifun5 . ,� 
v 
u. 
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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 
� 
0 
0 
0 
N 

N N N N N N 
� � � � � � 
0 0 0 0 0 0 
0 0 0 0 0 0 
ro � � N 0 ro 
� � � � � 

F i gure 29 

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

3 .  THE CONSONANT PHONEMES 

300 Hz 

400 Hz 

500 Hz 

600 Hz 

700 Hz 

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 . I f  
i t  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 investigator at that time . 

Though it has been stated that phonetic symbols  have been used to represent 
the articulatory sounds , there are some exceptions . Digraphs are used , instead 
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of the Pike 1 9  or I . P . A .  symbol , for interdentals , alveo-palatals ,  and the 
alveolar trill . The digraphs representing alveo-palatals are those usually 
adopted by linguists when recording Australian Aboriginal languages .  Those 
representing inter-dentals are also occasionally used . The digraph e r r ]  is 
used to represent the alveolar trill because of the unusual situation which 
exists in Diari where three ' r '  type. sounds are contrastive . The laterally 
released affricate [ �l J is represented as [ d l h ]  to keep it analogous with the 
other inter-dentals . The modified chart of consonants in Table 4 indicates 
the symbols that will now be used to describe the Diari consonants . 

In order to arrive at a decision on the phonemic status of the segments 
four major sets of comparisons are made . 

1 .  Apical and laminal stops are compared . 
2 .  Nasals , with the exception of e m ] ,  are compared . 
3 .  Laterals are compared . 
4 .  Flap ,  trill , voiced stop and retroflexed semivowel are compared . 

3 . 1  T he compari son of api cal and l ami nal  stops 

Included with the apical and laminal stops is alveolar flap ,  which , as 
will be shown , is often realised as a stop of short duration . In all there 
are eight segments which are compared . This required twenty-eight comparisons , 
though within the set , the likelihood of some pairs of sounds being united as 
allophones ,  [ tj ]  and [ 9 ]  for example , is rather remote . 

Tab l e  4 :  Chart of consonantal segments 
with a mod i fi ed set of symbol s  

....; 
....; 'Cl III 
III QJ .j..l 
.j..l X III 

....; C 10-1 QJ ....; 
III QJ III ....; III 

·rl 'Cl ....; 'H 0., � 10-1 0 0 0 10-1 
QJ QJ 10-1 QJ III 

....; .j..l :> .j..l :> ....; 
·rl C ....; QJ ....; QJ 
,.Q ·rl III 10-1 III :> 

voiceless p t h  t ! t j  k 
Stops 

voiced d d 

m nh n I] nj I) 
Nasals 

pre-stopped dnh  dn  

1 h 1 ! l j  
Laterals 

pre-stopped d l h  d l  

Flap " r 

Trill rr 

Semi-vowel w r y 
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The chart below indicates the result of the comparison s .  If  a pair of 
words are in minimal contrast , the words which indicate this contrast have been 
written in the comparative box for the two segments .  If analogous contrast only 
has been found , then a three word set has been put in the box . When segments 
do not contrast ,  the reasons for uniting them has been indicated, whether this 
be fluctuation or complementary distribution . 

Comparati ve chart for stop segments 2 0  

v 
r t d tj d l  d d l h  t h  t 



210 D .  TREFRY 

The chart shows that all segments contrast with each other unless the 
comparison is with C d ] .  [ d ]  contrasts unambiguously with all segments except 
[ t ]  and [ f ] . It contrasts with [ t ]  between vowels but fluctuates with it word 
initially . 2 1 [ d ]  is complementary in its distribution with [ r ]  in all positions 
except between vowels when it fluctuates with i t .  Due to the partial overlap 
of the two phonemes , the I t  I phoneme is sometimes realised as [ d ]  word initially 
when the voicing for the following vowel intrudes into the It I occlusion , and 
the occlusion for the Irl  phoneme between vowels is sometimes prolonged so that 
it is realised as C d ] . The fluctuation with [ t ]  is shown in Figure 30 , and the 
variation of occlusion time between vowels is shown in Figure 31 . 

The contrast that exists between the segments is depicted by use of sona
grams in the following figures . Unfortunately , the minimal contrast between 
[ th ]  and [ t ]  which is demonstrated on the comparative chart by the words 
[ ku th i ] out of sight and [ ku t i ] b lack swan , cannot be shown since [ ku th i ] was 
not discovered till after the recordings were finished and the informants were 
unavailable . A word-initial contrast is shown in the form of [ th A 1 A ]  name 
contrasting with [ t A ! A ]/[ d A ! A ]  skin . [ t h A ! A ]  also contrasts with [ tj A ! A ]  piece . 
The three examples are given in Figure 3 2 . 

i. { 

-1-i" H--
- .. - I---------.--F�!-·--···-

.. .. . 1 ' 1111 1 , . ' 

t 1\ 

F igure 30 

Sonagrams of Ita l al skin showing [ d ]  
fluctuating with [ t ]  in the initial phoneme . 



p 

F igure 31 
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1\ 1\ 
1-s.r'.ht'- sttS. 

Sonagrams of [ QurA ] camp site, [ pArA ] hair and [ puru ] 
dew , illustrating differences in length of duration 

for the segment [ r ] . 
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name 

�. , u 

, . : 1 - · "1 

" 1 1 

i ; . . 
;� i ' � i J1 l1 : \ 

. ' 1 I I ' . ' 

tj A 

skin 

piece 

Fi gure 32 

Sonagrams showing the contrast between [ th ] , [ t id ] ,  and [ t j ] . 
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The contrasts between [ t ] , [ t ] , and [ d ]  are evidenced by the words [ WAt A ]  
not, [ WA� A ]  tree butt and [ WAq A ]  head piece , in Figure 3 3 .  

F i gure 33 

Sonagrams illustrating the contrast between [ t ] ,  [ � ] and [ g ] .  
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Figure 34 demonstrates the contrast between [ t h J  [ t J , and l � J , with sona
grams of [ kAth i  J clothing, [ kAt i J raw and [ kA� i J wife 's brother. Similarly , 
Figure 35  demonstrates the contrast between [ tj J , [ t J  and [ d/r J ,  Figure 36 the 
contrast between [ t h J ,  [ d l h J  and [ d J ,  and Figure 37  the contrast between [ d l h J , 
[ t j J , and [ d/r J .  Figures 38-41 iliustrate the contrasts between [ tj J and [ 9 J ,  
[ t J  and [ d/r ] ,  [ 9 J  and [ d/ r J ,  and [ t J  and [ d l h J .  

clothing raw 

wife 's brother 

Fi gure 34 

Sonagrams indicating the contrast between [ th J .  [ t J  and [ � J .  
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blind dew 

possessions 

F i gure 35 

Sonagrams depicting the contrast between [ t ] , [ tj ] , and [ rid ] .  
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them (dual) numbeY' of times 

unripe 

Fi gure 36 

Sonagrams depicting the contrast between [ th J  [ d l h J ,  and [ 9 J .  



I .  
i .  

vY\ U 

face 

I'Y) u r " 
legend 

Fi gure 37 
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: 1  1 

tree type 

Sonagrams depicting the contrast between [ d l h ] , [ tj ]  and [ �/d ] .  
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aZready 

F igure 38 

.-----L. ____________ _ 

m 1\ 

stone 

. I 
. I 

Sonagrams depicting the contrast between [ t j J and [ 9 J .  



� 1�1l 
1 , �. , 
r : � 

, ; 

+h l t 
tea 

" , "  ,., . � .  ! .... -

. 
, 

Sonagrams depicting 

F i g ure 39 

the contrast 
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th y .  l V'" 

malcontent 

between [ � J and [ rId J .  
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"'1 0  d \A 

short 

Sonagrams depicting 

F igure 40 

the contrast 

\J t) � "'t 
long ago 

between [ <;I ] and [ r  / d ] . 



series 

Fi gure 4 1  
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c.. '" 

'. ' < 1f t'. ' , , 1 , " -. - - .. 
! �� • I ;., . T�, . ?  

). , ' }' . 

woman 

Sonagrams depicting the contrast between [ d l h ]  and [ t ] .  
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As no words were found which show the contrast between [ t j ]  and [ t ] ,  or 
for [ d l h ]  and [ t ] ,  in identical environments , the contrast is depicted

'
by use 

of subminimal sets . Figures 42 and 43 display such sets . 

stick tree bark 

�h l t . 

I 
tea 

Fi gure 42 

Sonagrams depicting the sub-minimal contrast between [ tj ]  and [ t ] .  



W 1\ t 
tree butt 

w l J 
woman 

F i gure 43 

DIARI SEGMENTAL PHONOLOGY 223  

check 

1\ 

- ' r 
' . ,  ! 1 ; - I I . d P ' l I i1 In � 
" ." . t, 

Sonagrarns depicting the subminimal contrast between [ d l h ]  and [ t ] .  
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3 . 2  The phoneti c segment [ d ]  

Further comment is required on the segment C d ] . It has already been shown 
that [ d ]  is involved in forming prestopped complex phonetic segments [ dn ]  and 
[ d ! ]  and is involved in allophonic free variation with [ t ]  in word initial 
position , and with [ f ]  between vowels . [ d ]  also occurs apart from free 
variation . In sequence with a preceding [ n ]  and a following vowel [ d ]  is in 
complementary distribution with [ t ] ,  i . e .  [ t ]  never occurs in this context but 
[ d ]  does . z z  Figure 44 gives instances o f  [ d ]  occurring between [ n ]  and a vowel , 
whilst Figure 45 shows [ d ]  occurring in conjunction with [ n ]  to form the 
previously mentioned pre-stopped segment [ dn J . 

lake animal hide 

F i gure 44 

Sonagrarns of words which contain [ d J  fol lowing [ n J . 



IIHIIWlIJ f-

: 
. 

I 1',' 'fllll" ltl ; 11 , 1 ' :h, il 
. .. ... .. -. -.. ___ . ___________ 1tu.�_.!.. __ · ----. 

i:h l cl I) 

foot 

F igure 45 
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lizard 

Sonagrams of words containing [ d ]  preceding e n ] .  
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3 . 3  [ rid ] contrasted wi th [ r ] and e rr ]  

Before concluding the analysis if apico/laminal stops three more compari
sons need to be made . [ rid ] ,  e r r ]  and [ r ] have yet to be compared.  In Diari 
the comparison is straightforward as there is a three-way contrast between the 
segments . This is demonstrated in Figure 46 with sonagrams of [ pu ru ] end, 
[ pu ru ] dew and [ pu r ru ] excZamation of surprise . 

P "U' r '" 
end dew 

excZamation of surprise 

Fi g ure 46 

Sonagrams of words indicating the contrast between [ r ] ,  [ r ]  and e r r ] .  
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3 . 4  Concl u s i on for stops , al veol ar tri l l  and  retrofl exed semi -vowel 

From the preceding comparisons certain phonemic conclusions can be made . 
Of the eleven Diari stop consonants , two , [ P J and [ k J  did not require 
comparisons , and [ d J  proved to be allophonic with [ t J  and [ r J .  The remainder ,  
with the exception of [ d l h J  and [ d l  J ,  were found to be contrastive with each 
other . The two pre-stopped latera l s ' have yet to be compared with other 
laterals .  At this stage , then , the constituency of eight stop phonemes has 
been determined and two are held over for further comparison . Also , the two 
other segments compared in this section , [ r J and [ r r J  do not require further 
comparison and they too may be added to the phoneme list . 

Of the phonemes so far compared, one needs further comment . This is the 
phoneme represented by the retroflexed voiced stop [ 9 J .  [ 9 J  differs from the 
other stop phonemes in two significant ways . The most obvious of these is the 
voicing component . It is the only stop phoneme that is voiced between vowels . 
For the others voicing may partially intrude into the occlusion , but not very 
far , and certainly not to half-way . With [ 9 J  however ,  the segment is voiced 
throughout its entire duration . 

The other significant difference is concerned with duration . As can be 
seen in Table 5 the length of [ 9 J  is only half that of other similar stops . 

Tabl e 5 : Compari son of dura ti on times for [ t J ,  [ 5 J 
and [ 9  J i n  word s used i n  the sonagram experiment* 

[ t J [ � J [ 9 J  

Word Duration Duration Duration Duration 
Word in Word in Word in Word in 

centi-secs . centi-secs . centi-secs . centi-secs . 

Wl\t l\ 16 . 1  t L � i 1 5 . 2  pU9 1\  3 . 8  kl\d i 1 1 .  7 

p L t i 17 . 7  kl\� 1\ 1 5 . 3  ml\du 10 . 0  p L d l\  5 . 2  

P L t l\  15 . 6  WO�I\ 14 . 7  1)1\9u 12 . 1  ml\9 i 4 . 2  

W L  t l\  13 . 2  kl\t i 18 . 8  kud u 7 . 1  PI\9 i 6 . 3  

kl\t l\ 16 . 8  p l\� i 16 . 9  WI\9 u  6 . 4  ml\9 i l3 . 5  

kut i 17 . 2  WI\� I\ 14 . 7  t l\d i 8 . 9  kudu 9 . 0  

wot i 1 7 . 7  tud l\ 9 . 7  ml\� 1\ 1 1 . 0  

P L 9 1\  7 . 3  ml\9u 8 . 6  

Pl\9 1\ L  7 . 7  1)1\9u 7 . 0  

pU9 1\ 4 . 3  kl\d i 1 1 . 5  

wo9 1\  9 . 6  kud l\ 4 . 1 

pl\� i 4 . 5  

[ t J mean - [ � J mean - [ 9 J mean -
16 . 3  centi-secs . 1 5 . 9  centi-secs . 8 . 0  centi-secs . 

* 
See p . 260 ff . for a description of the word list used in the experiment . 
Also for the English meanings of the words . 
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Phonetically , it is still not a flap ,  for as Table 6 shows , it is about two 
and a half times longer than I �/ .  Nevertheless , the evidence suggests that 
[ � ]  has more in common with I�I  than it does with the stop phonemes . They are 
both relatively short in duration , and they are both voiced throughout their 
length . Should , then , [ � ]  be interpreted as the phoneme I�I rather than I�/? 

Other evidence for considering [ d ]  as a flap instead of a stop is found 
in the distributional pattern of phon�mes . A phoneme I�I does not fit the 
pattern at all .  There are six other stop phonemes , all distinguished by their 
place of articulation . [ � ]  is different , for it is differentiated from the 
other stops by its manner of articulation . However , if [ d ]  is considered to 
be I�I  it will help fill out an already existing pattern .

' 
It will be one of a 

set of retroflexed consonants which contrast with their alveolar counterparts . 

Words 

Tab l e  6 :  Durat ion  t i mes for I�I i n  words 
u sed i n  sonagram experi ment 

containing Ifl Duration of 10 in centi-secs . 

y 3 . 9  Y A ru 
Y .  5 . 5  m L  r I 

ku� i  1 . 3  

! L � i  2 . 5 

pu ru  2 . 0  
v .  4 . 3  r:!flr l 

kA� fir i 2 . 3  
v 3 . 8 YA r A 

t "r A  2 . 9 
v 2 . 0  l) u r A  
v .  

r:!" r  I 3 . 0  

kUr A  2 . 9 

k L � "  3 . 0  

kur i  2 . 9  

k L � "  4 . 9 

Mean average duration - 3 . 2  centi-seconds . 

It is concluded therefore that for phonetic and phonemic reasons [ � J  
functions in Diari as a retroflexed flap and should be symbolised as I r/ . 
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3 . 5  ' d '  - 1  i ke sounds 

As ' d ' -like sounds have been involved in a number of the discussions to 
date but will not be seen in the identifying symbols of any of the phonemes a 
brief summary will be given outlining the situation in which ' d ' s may be ' heard ' 
by non-Diari speakers . 

The phoneme I t  I will be heard as ' d '  by English speakers when it occurs at 
the beginning of words . In this position it may , or may not be , voiced , j ust 
as is  the case for English Idl ( see p . 2l0) . This phoneme will also be heard 
as ' d '  when it follows In/ , for just as is the case for English Id/ , Diari 
I t  I is voiced in this position (p . 224) . 

The phoneme Irl  will be heard as ' d '  when it occurs between vowels if  the 
duration of the occlusion is extended beyond 4 . 0  centi-secs (p . 2l0 and 228) . 

The phoneme I f  I will  be heard as ' rd '  as the duration of the occlusion 
during the production of this phoneme is usually above the perceptive threshold 
for English stop phonemes (p . 227 ) . 

The nasal phonemes Inhl and Inl and the lateral phonemes 1 1 hl and I I I  
occurring between vowel s  will often be heard as having a ' short ' d preceding 
them due to the pre-stopping of these phonemes , a feature that has been 
developed as a regional characteristic (p . 200) . 

The phoneme I?I when following I I I  or Inl is often heard as a sequence of 
d followed by a trilled r .  This is apparently due to the fact that in English 
the duration of the occlusion of Idl following I I I  and Inl is greatly reduced , 
giving it similar characteristics to the first ooclusion of [ ? ]  ( see note p . 3l8) . 

The ten phonemes so far determined are symbolised as : 

Ip/ , I th/ , I t / ,  I t j / ,  I �/ ,  Ik/ , I?I , I r r/ , I rl and If  I .  

3 . 6  Latera l s 

There are six lateral segments in Diari . The two pre-stopped laterals  
[ d l h J  and [ d l ] only occur in  free fluctuation with their non-prestopped variants 
[ l h ]  and [ l J  and so do not need to be compared with the other segments . 

A comparative chart of the laterals i s  as follows ; 

d l h  1 h l j  d 1 

Comparati ve chart for l ateral s 
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Apart from the fluctuation of the pre-stopped laterals with [ I h ]  and [ I ]  
all the segments contrast with each other . Minimal contrast occurs with them 
all , but between [ I h ]  and [ I ]  the contrast involves loan words , [ nh L l i  J needle 
with [ nh L l h i ] rat, and [ m i l i ]  one who works with [ m L l h i J mail .  

The following figures depict the contrasts ,  but in order to avoid loan 
words Figure 52 uses a subminimal set . Figure 2 3  illustrates the fluctuation 
between [ I h ]  and [ d l h ] .  

The comparison of the laterals has enabled four more phonemes to be added 
to the list . These are : 

L 

I l h/ ,  I l l ,  I l j / ,  and I I I . 

\h 
mouse 

/ '  � 
egg white 

F igure 47 

h� l 
needle 

Sonagrams indicating the contrast between [ I h ] ,  [ I ] , and [ I j J .  



""' Ii , 1 
. ... . 

\q l .�r ' � . 
j}.! I i' U �\' i " 

f i 

bone hook 

Fi gure 48 
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i � " 1 

fasUng 

Sonagrams indicating the contrast between [ I ] and [ l j J . 
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, ' 1 1' 1 11 ; ! J I 

1 
' ,l 

11'----- .--_.- -.-.- ... - - - .,-.--

" Ih 
oheek 

A 

but 

Fi gure 49 

Sonagrarns depicting the contrast between [ l h J  and [ 1  J .  



K " 

acacia tree type 

F i gure 50 
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!�mf 
" I 

k 1\ 
testicle 

Sonagrams depicting the contrast between [ l j J  and [ l J . 
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p v  l 
white cannot 

Fi gure 5 1  

Sonagrams depicting the contrast between [ 1  J and [ 1  J .  



i i  ' ! 
llil� ; !' 1 � : 
-If 1 . .; l 

cannot 

I .  

P "\J lh 
. them (dual ) 

F i gure 52 
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strange 

1\ 

Sonagrams depicting the contrast between [ 1 ]  and [ 1 h ] 
by means of a subminimal set . 
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3 . 7  Nasa l s 

There are 
[ � ] , and [ � ] .  
nasals but all 

eight nasal segments in Diari , e m ] ,  [ n h J ,  [ dn h ] ,  E n ] ,  [ dn ] ,  [ nj ] ,  
[ m ]  i s  usually not considered suspect of joining with the other 
the rest need to be compared .  The chart below shows the results 

of these comparisons . 

Comparati ve chart for nasal s 

Apart from the pre-stopped nasals  [ dn h ]  and [ dn ]  which fluctuate with the 
non-prestopped varieties [ nh ]  and [ n ]  all of the segments contrast with each 
other . However , it should be noted that phoneme alternation exists between 
[ nh J  and [ nj J  in word initial position . For example ,  /nj u9u/ body hair 
alternates with /nhu9u( , and /nj i l pa/ egg white alternates with /nh i  l pa/ . 2 4 

Figures 53-58 depict the contrasts between the phonemes .  The minimal 
contrast between [ n ]  and [ � J  cannot be shown as [ man i ] getting, was not dis
covered till after the word l ists were recorded . A subminimal set will be 
given instead . 

The completed comparison of nasals results in a further six phonemes 
added to the lis t ,  /m/ , /nh/ , /n/ , /nj / ,  /�/ and / Q/ .  



\'Y\ " 
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i/ ' 
, 

h------... -.. - - . .  -.----.-.--.. --.. -- -----.-.- 0< . 

� . 

g lOlJ)ing part 

; , , 

. j 
! H { 

i i ' I ; , 

tft.-i'--_...:..._-_._-

Fi gure 53 

me 

spectrograms depicting the contrast between [ nh J  and [ nj J .  
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.. --·�� IL " ' 1 '  

mouth 

, !Ij l� �\ 

" r ! .. _.L __ _ _ _  _ 

j J��-'.i-.----

Ji 

. 
t !l� I�� . 

! ! 

· I t-:--
L · 

P L Y"\ . 
". 

big 

Fi gure 54 

. 
! 

: 1 \ 11 1 1'1 . ; , 

/ , , tJ 

what 

Spectrograms depicting the contrast between [ n h J  and [ � J .  



her (obj ect) 
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' 1' 1 ' 

me 

; 1 . ft!� :.� _____ ____ .. 

� fi l l · 
interest marker 

F i gure 55 

spectrograms depicting the contrast between [ nh ]  with [ Q ] and e n ] .  
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I� . '  

"['I 
, 

j . .  
" .  

III I-flilr----.. ·-·-·....-·-- ---.. ----

\<. 1\ h 1\ 
person 

l. c. 

camp fire site 

F i gure 56 

Sonagrarns depicting the contrast between [ � J  and [ nj J .  



I
!" 

. 
, ' ! It : 

i \�III� i Jr ' II" --'-- .----.-.-.. . . 11. ,_._ ---.- -.- --- . --"-

: i l i i IIO"'.!--· - ... -----------. ... --.----- - -

K f\ 
sweat 
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1< A 1\ 
fireplace site 

healthy 

F i gure 57 

Spectrograms depicting the contrast between [ nj J  and [ Q J .  
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--------------,...-----

healthy 

Fi gure 58 

1 ' 1 ', \ ; 11 r l ll U , ; ,dl·l! I ' l l  , ' I i 
, " 

,� • ! , I ' 
" J I · �' �': I t.iI'�---· -- ' ---" ·---- -"-�'-· . +Tl - �- ---.. -.. 

h 

soul 

Spectrograms depicting the contrast between [ nj J  and [ n J .  



I- . 1  'nf ' 1 '  ; 1 i 'i ii I I • I , 

persistent 

F i gure 59 
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k f\ 

wrong direction 

Sonagrams depicting the contrast between [ � J and [ Q J . 
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P 1\ 
nothing 

\ i � l I�'" Hi U :  II I . , , " I t • . ; 

liiil:'ill'ili'!l- ' I � 
� f\ n lA 

soul. 

F i gure 60 

fat 

Sonagrams depicting the contrast between [ n ]  and 
[ � J  using a subminimal word set . 



, ! . I I I ! . 1 
. I 

j 
: \ I I ! \ 

h I I,n I ·  , .  
: "

. 

111---·-- -------·-- -· 

i 
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· i 

- - . . ..
.
.

. 
_._._ .. \--_ . .. __ . .  _ .. ---_ . .  _ -- - . - - -.. -.

. .
. 

1I1II;/-l.-l .... ··"-1 tfl ttl \-1-1 UtHHn P 1\ k 
happy side 

F i gure 6 1  

Sonagrams depicting the contrast between [ n J  and [ o J .  
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3 . 8  Semi - vowel s 

The three Diari semi-vowels are not sufficiently alike for them to be sus
pect of being submembers of the same phonemes . Therefore Iwl and Iyl can be 
added to the list without further discussion . [ r ] has already been compared 
with those sounds with which it is s�metimes in submembership . with the 
addition of these phonemes , the list of Diari consonants is increased to 
twenty-two . 

3 . 9  I nventory of consonants 

Phoneme symbol 

Ipl 

Ithl  

It  I 

I t j l 

I � I  

Ikl 

Iml 

Inhl 

Inl  

Inj l 

/rJI 

1 r)1 

Phonetic symbol 

[ p ]  

[ t h ] 

[ t ]  

[ d ]  

[ t j  ] 

[ � J 

[ k ]  

[ m ]  

[ dn h ]  

[ n h ]  

[ dn ]  

[ n ]  

[ nj ]  

[ rJ ] 

[ r) ] 

Technical description and allophonic 
distribution 

Voiceless unaspirated bilabial stop . 

Voiceless unaspirated inter-dental stop . 

Voice less unaspirated alveolar stop , 
occurring word medially between vowels 
and in fluctuation with [ d ]  word 
initially . 

Voiced unaspirated alveolar stop 
occurring word medially following e n ] , 
and word initially in fluctuation with 
[ t ] .  
voiceless unaspirated alveo-palatal 
stop . 

Voiceless unaspirated retroflexed stop . 

Voiceless unaspirated velar stop . 

Voiced bilabial nasal . 

Pre-stopped interdental nasal occurring 
in fluctuation with [ nh ]  as coda of non
nasal stressed syllable . It only occurs 
intervocalically . 

Voiced interdental nasal occurring in all 
positions . 

Pre-stopped voiced alveolar nasal occur
ring in fluctuation with [ n ]  as coda of 
non-nasal stressed syllable . It  only 
occurs intervocalical ly . 

Voiced alveolar nasal occurring in all 
positions . 

Voiced alveo-palatal nasal . 

Voiced retroflexed nasal . 

Voiced velar nasal . 



1 1  hi 

I I I  

I l j l  

I I I  

!'rl  

IU 

I r rl  

Iwl 

Iyl 

Irl  

4 .  THE  VOWEL PHONEMES 

[ d l h ]  

[ 1 h ]  

[ d  1 ] 

[ 1 ] 

[ 1 j ] 

[ 1 ] 
C d ]  

[ r ] 

[ 9 ]  

[ r r ] 

[ w ]  

[ V ] 

[ r ]  
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Pre-stopped voiced interdental lateral 
occurring in fluctuation with [ l h ]  
intervocalically as coda of stressed 
syllable . 

Voiced interdental lateral occurring in 
all positions . 

Pre-stopped voiced alveolar lateral 
occurring in f luctuation with [ 1 ]  
intervocalically as coda of stressed 
syllable . 

Voiced alveolar lateral occurring in all 
positions . 

Voiced alveo-palatal lateral . 

Voiced retroflexed lateral . 

Voiced alveolar stop occurring inter
vocalically in f luctuation with [ r ] .  

Vo�ced alveolar flap occurring in all 
positions . 

Voiced retroflexed stop . 

Voiced alveolar trill . 

Voiced labio-velar semivowel .  

Voiced palatal semi-vowel .  

Voiced retroflexed semi-vowel .  

In the study of Diari consonants the use of articulatory methods proved 
sufficient for describing most of the phonetic segments needing phonemic 
analysis .  In the study of the vowels it will be seen that these same methods 
are not adequate . However , they can be used to establish the fact that there 
are three simple vowel phonemes and two vowel glides . All but the complex 
entity [ AU ]  show minimal contrast with each other in word final position ( see 
Figures 62-65 ) where spectrograms depict words showing the contrast between 
[ L ] ,  [ A ] ,  [ u ]  and [ A L ] .  [ AU ]  has been recorded minimally contrasting with [ A L ]  
in word final position ( see Figure 66) but not with its two phonetically similar 
non-gliding vowels  [ A ] and [ u ] .  For the contrast with these , attention needs 
to be turned to word medial vowels  where minimal pairs between [ AU ]  and [ A ]  
(Figure 6 7 ) , and between [ AU ]  and [ U ]  (Figure 68)  occur . The following 
comparative chart indi.cates by means of minimal pairs or analogous sets , the 
contrasts between those vowel s  which occur word finally . 
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'fil" ' , ' 

� � 
" 

snake bite puncture 

k 1\ 

bitter 

voices 

F igure 62 

Sonagrams depicting the contrast between [ L J ,  [ A J ,  and [ u J . 



grub 

Fi gure 63 
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hold 

Sonagrarns depicting the contrast between [ L ]  and [ A L ] . 
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breast live 

F i �ure 64 

Sonagrams depictin.g the contrast between [ A ] and [ A � ] . 



-l " 

---.-.. ---.-. ·I-·-"-I·TJ:; 

u 

sandhi7:/, 

F i gure 65 
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. 

l l
l
l
�

-
--
' -
- " 

- - -1--':'i :---'-:':'-��" - -" -.-- --��-:-:-... -.-" . 

-t f\  k f\ L  

impale 

Sonagrams depicting the contrast between [ u J  and [ A L J . 
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Comparat i ve chart for word final vowel s 2 5 

The contrast between the various varieties of non-gliding medial stressed 
vowels is not so readily depicted , as they do not exemplify the same degree of 
consistency as word final vowels do . Apart from the fact that all vowels 
occurring between nasals are nasalised and the vowels preceding retroflexed 
consonants obtain a rhotic quality , the three non-glided vowels of the final 
open syl lable expand into nine auditorially different sounds , [ t J , [ t J ,  [ £ J ,  
[ re J ,  [ a J ,  [ A J ,  [ D J ,  [ u J ,  and [ u J ,  and of these , if the previously mentioned 
contrasting vowels are excluded , there are very few contrasts . [ D J  contrasts 
with [ u J  as illustrated by the set : 

[ wD l r r A J  hot 
[ wu 1 r r u  J narrow 
[ wD l u  J indistinguishab Ze, 

and [ t  J contrasts with [ £ J , as is shown by : 

[ y£nku J father 's father 
[ y t nkA J string . 

As for the rest , they are either mutually exclusive in their distribution , or 
they fluctuate , or they do both . 
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A chart for comparing the relevant medial segments , based upon auditory 
impressions looks like the following : 

med 
fluct -
cont 

mutually exclusive distribution 
fluctuation 
contrast 

Comparat i ve chart for phonet i cal l y  s imi l ar med i al vowe l s  

Actually , the contrasts between [ L ]  and [ e ] , and [ u ]  and [ u J ,  together 
with the contrasts already established , are sufficient to enable phoneme 
groupings to be made . In a three vowel system2 6 it is to be expected that 
allophonic variation will be considerable , as there is l ittle need for control 
over environmental influences or idiosyncratic fancies . A look at the vowel 
quadrilateral with lines of contrast drawn upon it makes it readily apparent 
how the segments are l ikely to group into phonemes . Perhaps it is possible 
to claim that there is some ambiguity regarding the relationship of [ t ] ,  [ e ]  
and [ a ] ,  as the three of them are mutually exclusive in their distribution . 

� contrast between segments 

F i g ure 66 

u 

Diari vowel quadrilateral including lines of contrast where applicable . 
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However , [ e ] and [ a ]  are also in complementary distribution with [ A ] ,  whereas 
[ t ] is in contrast with that segment .  Also , [ t ] is in complementary distribution 
with [ L ] , a segment with which both [ e ]  and [ a ]  contrast . Diagramatical ly , the 
situation appears as , 

� Segments which are complementary in their 
distribution with the focal segment .  

The focal segment 

From this it can be seen that the simplest solution is to unite [ t ] with 
[ L J  to form the I i i  phoneme , and to unite [ e J and [ a J ,  together with [ re J  and 
L u J ,  to form the lal phoneme . This leaves [ u J  and [ u J . These unite in the 
lui phoneme . 

The above conclusions resolve the apparent discrepancy between the number 
of phonemes occurring word medially and those occurring word finally . It  now 
transpires that the same three non-gliding phonemes occur in the medial 
positions , as those that occur in word final position , though at times they 
undergo a fair amount of phonetic variation when they occur word medially . 

4 . 1  An acoust i c ana l ys i s  of vowe l s  

From the foregoing it is apparent that Diari vowels undergo considerable 
variation when they occur word medially . In fact , the variation is such that 
articulatory methods do not do j ustice to the degree or to the subtlety of the 
vowel changes .  From one instance to another the variation may be so slight 
that it is impossible to discriminate between the segments , and at times the 
vowel quality in a word does not adequately equate with any of the phonetic 
symbols .  The problem is due to the fact that the variation is along a two 
dimensional continuum with the change from one possibility to the next being 
much smaller than the human ear can detect . In order to combat this deficiency 
j udgements can be made based upon the use of acoustic equipment which gives 
visual recordings of speech sound . 

4 . 2  V i s ua l  recordi ngs of D i ari  speech 

In order to get visual recordings of Diari medial vowels  from which 
accurate measurements could be taken , a list of two-syllable words was pre
pared . 2 7 The list contained a total of 430 entries , 2 H and of these 355  were of 
different forms . 2 9 The list was familiarised by Alec Edwards , and then each 
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word was spoken by him deliberately and distinctly , three times . These utter
ances were recorded on magnetic tape using a Nagra I I I  tape recorder , and an 
AKG D . 24 microphone . A shorter list of approximately 190 words 3 0  was extracted 
from the longer list , and with the help of Edwards the four other known male 
speakers of Diari were recorded. 3 1  One of the recordings was rejected because 
of the insistence of the speaker to sing the words rather than speak them . 

The recordings were taken to the Speech and Language Research Centre at 
Macquarie University , and using the Kay Sonagraph 6061A Spectrum analyser , 
spectrograms were made of each utterance . At this stage a second informant ' s  
recordings were discarded because the fundamental pitch of his vocal tract 
was too high for accurate measurements of his voice to be readily made . 3 2 

Of the three-word sonagrams produced the second word was chosen for 
measurement . Each word was spoken three times by the informants in order to 
establish a constant intonation pattern . This had the effect of creating a 
series type intonation , with each set spoken in a similar deliberate rhythmic 
manner .  The second word was chosen for measuring for three reasons . In case 
the intonation pattern affected vowel quality , it was considered wise to be 
consistent in the choice of which of the three words should be measured . The 
third word was unsuitable , for frequently it became indistinct,  due to utter
ance final intensity decay . The first word was usually suitable but occasionally 
there was some hesitancy during its pronunciation , particularly when the speaker 
was looking for assurance that he was saying the correct word . The second word 
was free of both these influences and was therefore chosen for measurement . 

Herz measurements were taken of the frequencies of the first and second 
formants of the target area of the stressed vowel . The target area was 
determined by the characteristics of the first three formants ,  particularly of 
F2 ( formant two) . The determining characteristics consisted of a significant 
change of direction of the formant , a steady-state position of the formant , and 
a significant burst of energy in a formant . The first two factors were taken 
as the more important , but occasionally , in the absence of other criteria , the 
latter had to be relied upon . Figures 67-69 illustrate how these determining 
variables appear on sonagrams . 

When the target area had been determined for each stressed vowel ,  the 
central frequency of the first and second formants was noted.  In order to 
facilitate the measuring of the formants , a square wave energy burst with 
harmonics at regular 500 Hz intervals was incorporated into the sonagraph . 
After each three word utterance was recorded onto the magnetic cylinder of  
the sonagraph , the square wave energy burst was also recorded , which meant that 
a 500 Hz scale was calibrated onto each sonagram . 

A calibrated .rectangular piece of clear perspex was used in conj unction 
with the electronic scale . The calibrations on the perspex were made to agree 
with a fixed setting of the sonagraph , which filtered frequencies  from 1 00 Hz 
to 3900 Hz . The sheet of perspex was cut to the identical height of a sonagram 
but a quarter of an inch shorter in length . It was then calibrated with a line 
scored along the length of the perspex to represent each 100 H z .  See Figure 
70 . 



256 D. TREFRY 

, i : "  .; . � I" I � 
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I< ( r C\ 
t boomerang 

vowel 
target 

F i gure 67 

p u. L).. 
t satiated 

vowel 
target 

Sonagrarns with vowel target indicated by a steady-state position 
of the formants followed by a change of direction . 

\1, 

I i  
I : : 

, ____ .. J _: ____ _ _ _ _  ... _ ... _._. __ .... _. , I . 

w 

i ' �1 11i1 
t 

vowel 
target 

woman 

F igure 68 

p 
t 

vowel 
target 

;t: ��-·! tl l i·tllh·ti·ltl� 
n th Co{ 

pith 

Sonagrams with vowel targets indicated by a change in formant 
direction before and after the steady-state position . 



y � � � 
t humpy 

vowel 
target 

F i g ure 69 
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� � � � 
t tegend 

vowel 
target 

Sonagrams with vowel targets indicated by a burst of energy 
of the second formant during the steady-state position . 

A stand was also made . This consisted of a squared length of pineboard , 
a little larger than a sonagram , 3 3  and a squared length of quarter-inch perspex 
screwed at right angles to one of its long edges . 

The measurements were taken from a sonagram by placing it upon the stand 
with the calibrated perspex sheet placed over it . It was then possible to 
accurately read the frequency of the formants at any point along the sonagram. 
Figure 71 illustrates the use of this equipment . 

In order to adjust any tendency of the sonagram to wander from its setting, 
a frequency metre was attached to the sonagraph . When the top setting shifted 
by 10 Hz the sonagraph was readj usted to the original setting . 



Fi gure 70 

I llustrat ' l.on of 
used for meaSUri�g

erspex calibrated 
sonagram 

scale 
frequencies 

N 
111 
CD 



DIARI SEGMENTAL PHONOLOGY 259  

two 

three 

Fi gure 7 1  

An illustration o f  sonagram and perspex 
scale placed on their measuring stand . 

Note : The illustrated scale is calibrated 
for each 5 00 Hz whereas the actual 
scale is calibrated at each 100 Hz . 
( See Figure 70)  

energy-burst 
one 
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4 . 3  The ana lys i s  of the sonagrams 

The measurements of the first two formants of each of the 429 words are 
presented in Table 7 .  The table lists each word in phonemic script , gives its 
nearest Engl ish equivalent,  and then states the estimated central frequency of 
the first two formants during the target for the initial stressed vowel .  Three 
columns of figures are presented . The first and major column represents the 
readings taken from the sonagrams of Alec Edwards , and the next two columns are 
those from the supplementary lists recorded by Ern Murray , and Jack Carrot . 

Tab l e  7 3 4 

Fl and F2 readings of initial vowel targets for 429 
( 355  different forms ) Diari words spoken by three speakers . 

No . Word Meaning 
Fl , F2 Frequencies 
A . E . E . M .  J . C .  

1 papa mother 's brother Fl 640 600 660 
F2 1260 1340 1240 

2 pa! i pa ! i si l ly 620 
1450 

3 paka tobacco 790 
1290 

4 pa ku purpose less 580 590 570 
1200 1270 1240 

5 pan i none 620 850 680 
1 360 1360 1360 

6 pan t u  lake 750 
1180 

7 pan k i  happy 640 
1490 

8 pan rra  cooked 730 
1370 

9 panj t j a  knee 660 
1470 

10 pal) i to sme l l  650 670 
1400 1310 

11  pal) t u  b lunt 650 
1420 

12 pal) t u  b lunt 700 
1300 

13 pa I)Cl caterpil lar 680 860 
1130 1370 

14 pal)k i side 590 
1420 

15  pal)k i side 630 
1430 
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No . Word Meaning A . E .  E . M .  J . e .  

16 pa l h t hu path, traok F1 750 
F2 1250 

17  pa  1 i to die 690 
1240 

18 pa l u  (no meaning) * 630 
1310 

19 pa l ku body 800 
1200 

20 pa 1 r ru saU bush 600 
1250 

21 pa l j t j  i at the hip 640 610 600 
1300 1330 1370 

22 pa ! a sexual arousal 770 
1140 

23  pa ! u  naked 760 660 
1180 1270 

24 pa ! pa some 650 
1200 

25  v pa ra  hair 690 
1400 

26 pa�a i to hold 600 620 560 
1430 1250 1410 

27 v .  grub 570 580 660 pa r I 
1420 1360 1200 

28 v .  grub 720 pa r I 
1450 

29 pa r ru fish type (bony bream) 730 620 720 
1490 1300 1240 

30 pawa seed type 650 600 720 
1130 1230 1240 

31 pawa seed type 660 
1150 

32 paya bird 610 610 680 
1500 1240 1310 

33 pa r i  heavily loaded 620 
1270 

34 pa ru flashing light, glittering 540 600 610 
1370 1270 1170 

* 
Given by Ern Murray instead of pa ! u .  It was not noticed at the time so there 
was no way for checking it for meaning . 
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No . Word Meaning A . E .  E . M.  J . e .  

3 5  par u  Flashing light� F1 700 
glittering F2 1280 

36 p i ta ochre pit 400 420 
1910 1860 

37  p i ta ochre pit 390 
1880 

38 p i  t i buttocks 390 
1830 

39 p i  t j  i tree bark 400 400 460 
1930 1870 1810 

40 p i ta wood 410 
1570 

41  p i n t ha  pith 500 
1700 

42  p i n t h i  report, rwnoUY' 390 
1910 

4 3  p i l)a l.arge 410 410 440 
1840 1750 1780 

44 p i n r r i  grasshopper 400 
1590 

45  p i nja  warrior band 390 370 470 
1920 1680 1840 

46 p i nj a  warrior band 420 
2040 

47 p i  1 i bag 400 460 430 
1750 1680 1790 

48 p i  1 k i  different 410 
1600 

49 p i  1 r ra posswn 370 
1580 

50 p i  l j tj a r ru scattered 410 
1750 

51 • v p l �a r ru drought 500 390 
1610 1860 

52  • v nave l, 410 p l �a 
1810 

53 
• v navel,  420 p l �a 

1500 

54 p i r r a  bowl, 400 
1500 

55  p i  r r  i chisel. 390 420 520 
1530 1750 1540 
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No . Word Meaning A . E .  E . M .  J . e .  

56 p i ra moon Fl 400 430 4 70 
F2 1630 1870 1760 

57 p i  r i  cleared area, 400 400 
open place 1650 1760 

58 putha shallow 490 450 450 
1010 1270 1090 

59 pu t ha nwnber of times 500 
1090 

60 putha  ashes 390 400 490 
1070 1180 1170 

61 pu t h u  personal effects 390 
1080 

62 pu tj u b lind 470 480 470 
1010 1020 1120 

63  puka bread 510 440 460 
910 890 1060 

64 punka flax 490 
1000 

65 punr)a lungs 480 
1110 

66 pUr)a house 400 420 480 
900 950 960 

67 pu l ha them (dual ) 400 
920 

68 p u l ha them 420 420 500 
1110 960 1010 

69 pu l u  unab le 4 70 500 
930 1040 

70 pu l u  unab le 430 
860 

71 pu ! u  white, satiated 450 420 
980 980 

72 pu ! pa a c leared area 410 
1150 

73 pu ! ku half-satisfied 420 
900 

74 v dew 460 450 440 p u ru 
1080 930 1090 

75 pu rka mind, conscience 520 
970 

76 purku small  tree type 430 460 440 
1000 1200 1080 
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No . Word Meaning A . E .  E . M .  J . e .  

7 7  
v unripe� bud Fl 370 370 450 pura  

F2 970 1020 1030 

78 
v unripe� bud 490 p u ra 

1000 

79 pu r r u  exclamation of surprise 480 400 440 
1010 1020 1030 

80 p u ru end 420 450 440 
1050 1020 1040 

81 thath i centre 610 580 740 
1490 1370 1 310 

82 t haka clay 590 
1410 

83 thampal)a to creep up 610 
1470 

84 thana them 670 580 830 
1500 134 0  1 310 

85 than r r a  fruit 670 
1370 

86 thanj u bush type 600 660 600 
1400 1 340 1 340 

87 tha f)ka milk 530 
1440 

88 tha l h t ha crack� split 600 
1400 

89 t h a l pa ear 650 
1420 

90 tha l pa ear 670 
1490 

91 tha l ku straight 650 
1260 

92 tha l a  name 620 620 670 
1320 1410 1380 

93 t ha I  i tongue 600 580 710 
1520 1380 1290 

94 tha I i  tongue 650 590 800 
1370 1400 1340 

95 t ha�a  thigh 630 
1320 

96 tha�a thigh 660 
1380 

97 tha� i thirsty 570 590 650 
1500 1520 1290 
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No . Word Meaning A . E .  E . M .  J . e .  

98 t haral)a  ascending Fl 570 
F2 1300 

99 tharu  wife 's fat,her 570 570 840 
1380 1 300 1340 

100 t h i p i healthy, spri tely 430 410 500 
1800 1790 1550 

101 t h i t i  tea 500 500 
1700 1860 

102 th i t  i * ? 450 
1910 

103 t h i nka night 490 
1810 

104 t h i  l j tj a  sinew 410 
1810 

105 th i r i  threatening, angry for 480 440 530 
fighting 1800 1880 1770 

106 t h i na foot 400 
1750 

107 t h i r r i  fight 420 
1800 

108 t h i w i  flower 410 510 
1980 1790 

109 t hupu smoke 500 400 460 
1010 1150 1250 

110 t huku back 500 440 540 
1110 1250 1080 

111 thuna  gypswn 500 420 510 
970 1350 1350 

112 t h u l)ka rotten 500 
1090 

113 thu l a  foreign, exotic, strange 490 390 460 
1090 980 1240 

114 t hu l a  foreign, exotic, strange 500 
1050 

115 thu l a  foreign, exotic, strange 400 
950 

116 t h u ra midday 490 410 520 
1090 1200 1350 

* 
E .  Murray gave t h i t i  for tea though generally regarded as being t h i t i . As 
the error wasn ' t  detected till field work was completed there was no way of 
checking the form to see if it has some other English gloss . 
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No . Word Meaning A . E .  E . M. J . e .  

117 t h i w i  flower Fl 420 
F2 1320 

118 t h i w i  flower 490 
1350 

119 tapa sore� wound 540 700 690 
1540 1470 1250 

120  tapa  sore� wound 590 
1510 

121 t a p i  aalm� still  550 610 700 
1510 1480 1170 

122 taku sandhil l  620 620 630 
1440 1490 1 300 

123  tanthu  soft 610 
1410 

124 ta l a  fish saales� skin 600 
1440 

1 2 5  t a l a  fish saales� skin 530 
1480 

126 t i t j  i sun 420 460 
2020 1670 

127 t i l ka spZinter� thorn 420 
1700 

128 t i l  ka spZinter� thorn 420 
1720 

129 t i r tj i rough sand 500 400 480 
1690 1920 1140 

130  t un j  t j  i mulga type 380 
1230 

131 t unj tj i mulga type 390 
980 

132 t u r r u  hard ground� hump 420 430 490 
1040 1260 1200 

133 t u rru  hard ground� hump 400 
1050 

134 tj a f)ka soft 650 
1590 

135  tj a !  a a fragment� pieae 590 5 90 690 
1480 1500 1 340 

136  tj  i ka  inaorreat 410 3 80 450 
2060 1850 1600 

137  tj  i I p i  wart� knot� nipp le 390 
1860 
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No . Word Meaning A . E .  E . M .  J . e .  

138 tj i J p i  wart� knot� nipple Pl 370 
P2 1820 

139 tj u t j u  reptiles� spiders� 400 440 510 
stinging insects 1310 1360 1 390 

140 t j u  ru inte Z Zigence� sense 490 430 490 
1240 1190 1 320 

141 kapa waist 580 580 700 
1330 1480 1220 

142 kap i  egg 620 
1480 

14 3 kat h i  clothing 570 
1500 

144 ka t h u  windbreak 590 690 700 
1390 1400 1280 

145 kat h u  windbreak 590 
1 360 

146 kat a  louse 590 570 600 
1530 1590 1 3 70 

147 kata noise 580 650 770 
1410 1560 1290 

148 ka t i raw 620 
1480 

149 kaku e lder sister 580 570 820 
1230 1350 1290 

150 kam i father 's mother 830 650 600 
1490 1310 1230 

151 kan h i n i  mother 's mother 610 
1510 

152 kanpu echo� thumping sound 600 
1440 

153 kanpu  echo� thumping sound 620 
1410 

154  kan h t ha grass type 600 
1510 

155 kan r r  i round sided� boomerang 590 
1520 

156 kan j a  firep lace 610 550 600 
1500 1540 1 380 

157  kanj t j i can 730 
1470 

158 kana person 620 620 750 
1420 1400 1410 
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No . Word Meaning A . E .  E . M. J . e .  

159 ka l) i  fun- lover Fl 640 750 
F2 1390 1340 

160 ka l) i  fun- lover 600 
1480 

161 ka l)u perspiration 580 730 690 
1330 1 360 1 300 

162 kanku boy 640 
1430 

163 ka l hu liver 590 640 
1450 1280 

164 ka l h t h i  spear 590 
1400 

165 ka l k i  creeping plant 590 
1420 

166 ka l r ra  voices 870 
1430 

167 ka l r r i  bitter, salty 580 
1420 

168 ka l r ru snake bite puncture 580 
1320 

169 ka l j u  acacia tree 600 
1460 

170 ka l j u  acacia tree 830 
1450 

171 ka l j u acacia tree 630 
1500 

172 ka l a  empty 610 
1400 

173 ka ! u  testicle 560 
1 310 

174 ka ! ku rushes, reeds 570 
1400 

175 kara r i  today 540 
1480 

176 kan i lizard 590 650 800 
1460 1480 1300 

177  kaC i wife 's brother, sister 's 580 
husband 1440 

178 kaf i  wife 's brother, sister 's 590 
husband 1400 

179 ka ra perhaps, flea 610 550 680 
1460 1420 1380 
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No . Word Meaning A . E .  E . M .  J . e .  

180 kara perhaps� flea Fl 590 640 600 
F2 1510 1350 1350 

181 k i ma twnou.r� swel ling 390 390 480 
1960 1950 1770 

182 k i n i  penis 430 
1890 

183 k i nj tj a  k i nj t j a  dispirited� fed up 410 
1910 

184 k i  1 hth i stew 400 
1830 

185 k i l pa aold 420 
1750 

186 k i  1 i r r i  * ? 4 30 
2070 

187 ki l a  vagina 500 
1770 

188 k i l a  vagina 440 
1760 

189 k i ra boomerang 410 400 510 
1970 1930 1930 

190 k i r i  move aside 400 430 510 
1 820 2010 1860 

191 k i rr i alever� very 420 450 500 
1680 1740 1590 

192 kupa ahild 370 400 500 
790 7 50 970 

193 kuth i l)a hiding 490 
1090 

194 ku t i  blaak swan 450 410 540 
1000 1000 1100 

195 kut j a  feathers 390 410 480 
940 1260 1100 

196 ku t j a  feathers 410 
970 

197 kutj i spirit 380 
1000 

198 kuku hol low� aup 420 440 510 
870 970 1000 

* 
Given by E .  Murray for alever but then corrected to k i r r i . He was not able 
to give the Engli sh equivalent for /k i l i r r i / .  
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No . Word Meaning A . E .  E . M .  J . e .  

199 kuku ho llow3 cup F1 420 
F2 800 

200 kuku hol low3 cup 420 
930 

201 kuma corpse 380 420 460 
790 910 980 

202 kuma corpse 430 
900 

203 kunhtha  crustacean type 450 
1060 

204 kunh t h i  mosquito 470 
990 

205 kunk i doctor 460 
940 

206 kunm i fog 390 
790 

207 kunm i fog 440 
930 

208 kUl)u one3 another 460 380 500 
850 910 1070 

209 kunu 490 
1030 

210 kUl)kakul)kal)a to Ump 400 
890 

211 ku l r ru  back 500 
920 

212 ku l a  sand grass 400 
870 

213  ku l i odour 440 440 490 
890 1060 1090 

214 ku l p i  subincision 390 
830 

215 kura sore throat 4 30 430 470 
1000 1130 1010 

216 kur i  she l l  360 410 480 
940 980 1130 

217 kur i she ll  440 430 470 
1100 970 1240 

218 kuna faeces 430 
1090 

219 kufa new moon 420 
960 
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No . Word Meaning A . E .  E . M .  J .e .  

220 kuru hole Fl 420 
F2 950 

221 kuru hole 410 
950 

222 kuru ho le 380 
720 

223  ku r i sap� plant shoot� 420 430 500 
stealing 880 1100 1320 

224 ku r i sap� plant shoot� 420 410 490 
stealing 980 1050 1000 

225 ku r i  sap, p lant shoot, 400 
stealing 1020 

226 ma t j a  already 600 750 610 
1490 1500 1360 

227  maku  lower half of trunk of 650 910 630 
body 1230 1400 1170 

228 maku lower half of trunk of 630 
body 1250 

229  man u  sou l� mind, idea 590 710 690 
1280 1310 1 3 30 

230 man r ra stomach, messenger 680 
1340 

231 man r r u  two 590 
1240 

2 3 2  manj a glowing part of fire stick 710 
1500 

233  manj u tasty, spritely, healthy 600 
1470 

234 man j u  tasty, sprite ly, healthy 730 
1490 

2 3 5  manj u tasty, sprite ly, healthy 630 
1 300 

2 36 mana mouth 570 
1270 

237 mal) i fat 560 
1100 

238 manka doggedly 580 
1 380 

239 manka doggedly 650 
1550 

240 man ka doggedly 680 
1480 
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No . Word Meaning A . E .  E . M .  J . e .  

241 ma r]ka wrong direction Fl 670 
F2 1320 

242 ma r]ka wrong direction 610 
1150 

243 ma l ka mulga type 770 
1180 

244 ma l j ka trace� marking 650 
1390 

245 ma l a  more 610 
1110 

246 ma l'ka camp out 680 560 
1300 1300 

247 ma r k i  vexed� angry 670 
1490 

248 
v stone 600 ma ra 

1270 

249 
v .  heavy 800 ma r I 

1480 

250 
v .  heavy 700 ma r l  

1400 

251  
v sweet� totem 730 maru  

1320 

252 ma ru  sweet� totem 620 
1250 

253 ma r ra new 610 
1280 

254 ma r ru wide� broad 630 690 640 
1270 1240 1150 

255 ma ra hand 630 710 600 
1270 1290 1300 

256 ma ra hand 630 
1380 

257 maru  black 610 710 670 
1280 1370 1200 

258  mi  tha  earth 410 480 490 
1930 1920 1560 

259  m i  nha what 400 430 500 
2020 1660 1500 

260 m i nh t h i  fish net 430 
2010 

261 m i nka hole� cave 330 
1780 
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No . Word Meaning A . E .  E . M .  J . e .  

262 m i n r r i  plant Fl 380 
F2 1710 

263 mi l a  thigh bone, fish hook 330 410 480 
1580 1 300 1500 

264 mi l a  thigh bone, fish hook 360 
1500 

265 mi  l k i  eye 410 
1610 

266 mi l j a  fasting 380 
1810 

267 
• v .  peak, m l  r I top 440 380 520 

1980 1910 1660 

268 
• v .  peak, m l  r l  top 390 390 500 

2020 1860 1540 

269 mi r t j a  noise of people 440 440 460 
1510 1730 1570 

270 mi r ka ant 410 440 520 
1580 1730 1560 

271 mu t j a cotton, bush 440 370 480 
1060 1020 1030 

272 mut j a cotton, bush 400 
920 

273  mut j a  cotton, bush 470 
1290 

274  muka s leep 430 420 520  
870 870 970 

275  muku bone 450 
840 

276 munh t ha se lf 450 
810 

277 munj i owlet night jar 420 490 480 
870 1050 990 

278  munj t j a  sick 420 
910 

279 munj t j a  sick 530 
1040 

280 munj t j u  fly 470 
870 

281 muna lap 420 510 500 
880 1120 1040 

282 mu l ha face 430 490 520 
890 1000 1090 



274 D .  TREFRY 

No . Word Meaning A . E .  E . M. J . e .  

283  mu l a  p"iacid 390 390 520 
890 1010 1040 

284 
v "iegend, history 430 480 510 mu ra 

900 1100 1030 

285 mu rku  muddy 400 530 480 
1120 1 120 1130 

286 mu r ru crust, sawn 410 440 550 
1010 1060 1120 

287 muya withered, dried out 450 360 490 
960 930 1100 

288 muya withered, dried out 360 
1020 

289 nhaka there 680 590 590 
1330 1420 1400 

290 nhanha her (obj ect) 600 590 590 
1380 1470 1 380 

291 nhan i she (nominative) 610 
1430 

292 nhan r ru she (ergative) 610 
1400 

293 nhan r r u  she (ergative) 710 
1410 

294 nha r i dead 620 690 770 
1500 1440 1370 

295 nhar i dead 660 
1500 

296 nhauwa he (distant) 570 710 690 
1200 1360 1280 

297 n h i n h t ha shy, shame 400 
1930 

298 nh i n t i  skin, hide 410 
2030 

299 nh i n r r i  who"ie of a tree 400 
2000 

300 n h i I h i  mouse 360 
1550 

301 nh i I i  need"ie 3 80 490 
1710 2030 

302 nh i I pa "iouse egg 420 
1690 

303 nh i I j  i egg white 410 
1980 



No . 

304 

305 

306 

307 

308 

309 

310 

311 

312 

313 

314 

315 

316 

317 

318 

319 

320 

321 

322 

323  

324 

325  

Word 

n h i y i  

nhul)ku 

nhu l u  

n h u r ru 

nhuwa 

nhu ra 

n j a r :li  

n j  i 1 pa 

• v nJ u �u 

I)apa 

I)apu 

I)a t h u  

I)aka 

I)ama 

I)am i 

I)ampa 

I)ampa 

I)ampu 

I)ampu 

I)ana 

I)anha 

I)an h i  

DIARI SEGMENTAL PHONOLOGY 275 

Meaning A . E .  E . M .  J . e . 

o lder brother Fl 350 440 540 
F2 1940 2010 1850 

extinguished� damped 440 
860 

he (ergative ) 390 400 470 
890 940 1150 

quick 4 70 440 490 
890 1030 1290 

spouse 430 350 490 
990 1170 990 

taU 410 400 500 
990 1120 1180 

blunt 550 790 
1540 1600 

louse egg 410 
1790 

body hail' 400 460 520 
1070 1390 1290 

water 640 680 
1330 1300 

dumb 660 570 
1310 1160 

I (ergative) 600 780 610 
1 340 1400 1220 

bird 's crop 680 660 580 
1370 1390 1 150 

breast 820 830 580 
1330 1 3 80 1230 

mob� group 590 620 580 
1500 1410 1350 

pubic tasse l� grinding stone 630 
1430 

pubic tassel� grinding stone 600 
1470 

chUdren 's game� almost 590 
1090 

children 's game� almost 620 
1310 

interest marker 680 950 580 
1500 1410 1190 

me 620 
1460 

I 710 
1480 
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No . Word Meaning A . E .  E . M.  J . e .  

326  I)an t h i  animal, meat Fl 640 
F2 1500 

327  I)anka beard 640 
1370 

328 I)anka beard 720 
1390 

329  I)an r ra*  thighs 560 
1480 

330  I)an r r  i mother 7 50 
1490 

331  I)a 1 h a  cheek 650 780 580 
1430 1510 1130 

332  I)a l i we (dual exclusive) 620 780 590 
1480 1430 1360 

3 3 3  I)a 1 k i  joint 620 
1470 

334 I)a 1 r ra we (dual inclusive) 570 
1 100 

335  I)a l k i  little finger, toe 600 
1300 

336 I)a l ku desirous of food 630 
1280 

337 I)a 1 j t j a  spittle 730  
1450 

338  I)a 1 a but, sure ly 730 
1450 

3 39 I)a l pa lap 680 
1360 

340 y edible seed 620 I)a ru 
1490 

341 v edible seed 810 I)aru 
1250 

342 I)ar ru emu feathers 620 720 570 
1 310 1330 1 3 30 

343 I)ara  heart 670 730 600 
1480 1300 1380 

344 I)a ra heart 670 
1320 

* 
It is uncertain whether / I)an r ra/  refers to the upper thighs or the upper thighs 
and the lower torso . 
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No . Word Meaning A . E .  E . M .  J . e .  
l" 

345 I)a ra heart Fl 610 
F2 1500 

346 I)a ru eaho 620 660 590 
1500 l300 l 310 

347 I)a ru eaho 660 
1440 

348 I)uku vomit 530  480  520 
900 1040 950 

349 I)umu good, niae 410 410 470 
760 900 1050 

350  I)una arm 380 430  480 
910 1120 1140 

351 l)unku1: ahewing tobaaao 500 
1000 

352  I)u l ku s Zanderer, tattler 370 
830 

353  I)u l j  i gwn 440 430 480 
940 960 1140 

354 I)u I j i gwn 410 
970 

355  I)u  I j i gwn 520 
1020 

356 v aamp I)ura  420  3 80 520 
1070 810 1150 

357 I)urra  endless, aontinuous 420 370 450 
1060 870 1030 

358 I)u r r t i  husks 340 410 450 
890 1040 1070 

359 I)uya lazy, aategory 4 80 430  470  
1080 910 1060 

360 I)uya lazy, aategory 380 480 
1030 n oo 

361 wa ta  not 610 580 680 
1280 1160 1270 

362 wat i grinding stone 540 
1070 

* 
Austin records /p i tj i r r i /  as tobacco and / I)unku/ as a Wangkanguru loan word . 
I have I)unku mentioned three times in my f ield notes without any comment . 
It was , however , the same person (Alec Edwards )  who used the word . 
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No . Word Meaning A . E .  E . M .  J . e .  

363 wa�a tree butt Fl 550 
F2 860 

364 waka smaH, you� 590 600 620 
1110 1240 1060 

365 waka amaH, young 570 
1070 

366 warna carpet snake 610 630  610 
1040 1020 1080 

367 warn a carpet snake 620 
1020 

368 wanpa hiH 620 
1090 

369 wanhtha  passing by 570 
1 300 

370 wanku snake type 640 
1160 

371 wan r r a  thick 560 
960 

372 wal) k i  sedentary 610 
1310 

373 wanka wilderness, unoccupied 580 
country 1020 

374 wa l u  undistinguishab le 650 710 640 
1350 1270 1190 

3 7 5  wa  1 r ra hot 580 
1110 

376 wa l j a soon 550 620 620 
1120 1490 1120 

377 wa l j tj a  hip 580 
1190 

378 wa l i  who, which person? 580 
(ergative) 1100 

379 
v long ago 600 610 waru  

1240 1120 

380 warku cross wise 550 
1230  

381 warku cross wise 580 
1400 

382 
v corroboree head, piece 490 wa�a 

970 

383 v short 580 wa �u 
1120 
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No . Word Meaning A . E .  E . M. J . e .  

384 war ra half F1 560 
F2 1350 

385 wa r ru white 5 70 650 
1290 1120 

386 war i  war i heat exhaustion 520 680 660 
1270 1170 1200 

387 wa ru  inflated� extended 550 
1210 

388 w i pa vaZZey� land depression 420 4 70 500 
1480 1540 1500 

389 wi ta a row� series 440 430 450 
1530  1810 1580 

390 w i ma song� corroboree 510 450 490 
1600 1360 1630 

391 w i ma song� corroboree 470 
1700 

392 w i nh tha owl species 480 
1820 

393 w i n r r i  only 540 
1530 

394 w i  l ha woman 400 450 440 
1530 1580 1620 

395 w i  l pa narrow hole� narrow opening 390 
1510 

396 wi l pa narrow hole, narrow opening 410 
1470 

397 w i  l h t hu  flower type 450 
1250 

398 wi l h t h i  flower type 390 
1460 

399 • y pubic tassel 470 510 W I  r pa 
1 300 1500 

400 wi  rka crack 480 450 460 
1500 1440 1 390 

401 
• y .  extremities, outside ones 410 440 460 WI  r l  

1540 1590 1480 

402 wi r r a  Acacia type 460 500 490 
1480 1670 1500 

403 wi r ra Acacia type 430 
1480 

404 wu tj u pole- like 400 470 
910 800 
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No . Word Meaning A .E .  E . !"- . J . C .  

405 wu l r r u  narrow Fl 400 
F2 920 

406 yapa timid, frightened 590 
1510 

407 yama net 580 680 610 
1560 1570 1400 

408 yan i a  like this 560 690 560 
1650 1670 1 510 

409 yan i 1 u just like this 530 
1750 

410 yanku father 's father 610 
1540 

411 ya l a  together, jointLy 540 
1490 

412 ya l p i  edge, fLOlJer type 520 
1560 

413  ya ra this way 700 600 670 
1450 1700 1320 

414 yar ra that way 520 510 620 
1480 1710 1330 

415 * yar r u  ? 620 
1580 

416 yaru  hwrrpy 560 580 
1490 1300 

417 yawa grass onion 510 590 570 
1410 1460 1 3 10 

418 y i nka string, bush type 400 420 430  
2160 1980 1880 

419 y i nka string, bush type 350 380 440 
2100 1630 1930 

420 Y i 1 r r  i crying (distant) 300 
1700 

421 y i n i  you ( singular nominative ) 390 
1920 

422 yu t j a  barter 390 420 500 
1440 1590 1 360 

423  yuku  twigs 410 440 460 
870 1610 1350 

* 
Jack Carrot gave /ya r ru/ for hwrrpy instead of /ya r u/ . What /ya rru/  really 
means is uncertain . 
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No . Word Meaning A . E .  E . M.  J . e .  

424 yunka annoying Fl 360 
F2 1130 

425 yun r ru you ( sin�lar ergative ) 370 
1210 

426  Y U l)a skin water-bag 390 440 460 
1000 1 360 1350 

427 yu l ha you (dual nominative) 410 
1430 

4 28 v liza:t'd ' s ho le 360 y u ra 
1190 

429 y u r i  veins, sma l l  snake 370 3 80 520 
1180 1370 1230 

In order to see more clearly the significance of  the variations in the 
frequencies recorded in Table 7 ,  Fl can be plotted against F2 and following 
normal practice the frequency scales can be reversed , so that the vowel plots 
will approximate those arranged on articulatory diagrarns . 3 5  This has been done 
in Figure 7 2 .  For convenience , the logarithmic or mel scale has not been 
adopted , but , following Bernard , 3 6  linear scales are used , with F2 frequencies 
being double the scale of Fl . By plotting the vowels this way the arrangement 
is similar to that of the mel scale , yet the inconvenience of using a scale that 
is not l inearly constant is avoided . Figure 72 shows the results of this plot
ting in the form of a scattergram of each of the vowels and a spectrum envelope 
which outlines the extent of the variation . The mean average plots for each 
vowel are also included . These are the results of the computations shown in 
Table 8 .  

As i s  to be expected the mean averages for the three vowel phonemes which 
are shown in Figure 72 are quite different , and the articulatory assertion that 
they should be classified as high-front , high-back and low-mid is substantiated 
by the acoustic plots . 

Tabl e 8 :  The sum and the mean for F l  and F2 
of each vowel measu red i n  Tabl e 7 

Vowel No . L:Fl Mean Fl L:F2 Mean F2 

I i i  164 70 , 100 427 . 4  Hz 283 , 650 1729 . 6  Hz 

lal 360 229 , 340 637 . 1  Hz 486 , 200 1 3 50 . 6  Hz 

lui 238 105 , 600 443 . 7  Hz 248 , 010 1042 . 1  Hz 

It is  of interest to note j ust how much the three phonemes vary in quality . 
In Figure 73  the mean values of the eleven Australian English vowels 3 7  are 
placed on a grid with the three Diari vowels . 
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Scattergrams and spectrum envelopes for Fl x F2 plots of 
Diari vowels . The mean plot for each vowel is encircled . 
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4 . 4  Vowe l overl ap  

Another surprising fact revealed by the acoustic plots i s  the degree to 
which the vowels overlap . 3 8 The target of lal is sometimes the same as the 
target for I i i ,  and at other times it is the same as the target for lui . Also , 
the target value of I i i  is sometimes the same as the target value for lui . 
This suggests that the intended meanings for the signals in those areas could 
be misunderstood . In fact this is not so . Tape recordings of the words 
containing these extreme Fl x F2 plots played back to Diari speakers , are 
correctly interpreted each time , without hesitation . Therefore , it is con
cluded that there must be some conditioning factor which orientates a hearer to 
correctly interpret vowels which are spoken with frequencies in the overlapping 
section of its spectrum envelope . 

One conditioning factor is to do with individual differences . Vowel 
envelopes differ from speaker to speaker .  The vowel plots are constant in the 
sense that the mean of F2 for a high-front vowel is always greater than that 
for a high-back vowel , and the mean of its Fl wil l always be less than that of 
the low-mid vowel , but they are not constant in the sense that the envelopes 
for different speakers will embrace different frequencies . This means that 
spectrum envelopes of frequencies , for several speakers , may produce an overlap 
that does not occur for any one speaker . 

A second conditioning factor is to do with a sound ' s  linguistic environ
ment . A neighbouring sound can affect the target value of a vowel . If the 
environment which affects one vowel has the same effect upon another vowel ,  
the overlap may occur because o f  the opposing influences o f  two different 
environments . If this is  so , the overlap will not occur when the vowels are 
said in the same environment ,  and it can then be deduced that the environment 
will effect the hearer ' s  expectation of the vowel targets interpretation . 

4 . 5  Ind i v i dual  di fferences appl i ed to vowe l overl ap 

In order to see the effect of individual differences upon vowel overlap 
the information contained in Table 7 needs to be reviewed . This time the 
computations , scattergrams , and spectrum envelopes are given for each speaker 
instead of giving the collective results for all three speakers . Table 9 
computes the mean average frequencies of Fl and F2 for each Diari speaker ,  
and Figures 74 , 7 5  and 76 display these averages together with scattergrams 
and spectrum envelopes for each of the speakers . All this information is 
superimposed on the combined spectrum envelopes .  
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F igure 74 

Spectrum envelopes for I i i ,  lal , and lui for A .  Edwards , 
superimposed on the combined vowels envelopes . Mean 
average of Fl x F2 for each of Edwards '  vowel targets 
is encircled . 
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Fi gure 75 

Spectrum envelopes of I i i ,  lal , and lui for E.  Murray , 
superimposed on the combined vowels envelopes . Mean 
average for each of Murray ' s  vowel targets is encircled . 
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spectrum envelopes of I i i ,  lal , and lui for J. Carrot , 
superimposed on the combined vowels envelopes .  Mean 
average for each of Carrot ' s  vowel targets are encircled . 
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Tab l e  9 :  The sum of the frequencies  
of Fl  and F2 for each vowel of the 

Alec Edwards 

Vowel No . LFI Mean Fl 

I i i  86 34 , 840 414 . 8  Hz 

lal 211 132 , 070 625 . 9  Hz 

lui 117 51 , 290 431 , 0  Hz 

Ern Murray 

I i i  41 1 7 , 630 4 30 . 0  Hz 

lal 74 4 8 , 400 654 . 1  Hz 

lui 61 2 6 , 040 426 . 9  Hz 

Jack Carrot 

I i i  37 17 , 710 478 . 6  Hz 

lal 75 48 , 990 653 . 2  Hz 

lui 60 29 , 130 485 . 5  Hz 

and the mean averages 
three Di ari s peake rs 

LF2 Mean F2 

149 , 340 1736 . 5  Hz 

288 , 130 1365 . 6  Hz 

115 , 130 984 . 0  Hz 

72 , 890 1777  . 8  Hz 

102 , 610 1386 . 6  Hz 

66 , 070 1083 . 0  Hz 

61 , 530 1663 , 0  Hz 

96 , 220 1282 . 9  Hz 

67 , 270 1121 . 2  Hz 

The information as it is now organised SUbstantiates the first proposition 
made concerning vowel overlap , i . e .  if  individual differences are taken into 
account , the overlap will be reduced . In the sample of speech taken from Jack 
Carrot there is no overlap at all . In that of Ern Murray there is still con
s iderable overlap between I i i  and lui , but there is none between lui and fal , 
and I i i  and la/ .  The larger sample that was taken from Alec Edwards has reduced 
overlap between each of the three vowels . 

It is of interest to note that the mean averages of the vowels for each 
speaker remain fairly close to the collective means . In Figure 77 the means 
are di splayed together with means for the combined results of all speakers .  
The speech of Carrot tends to have a higher Fl reading than the others but 
overall the individual means do not vary greatly from the collective means . 

4 . 6  The i nfl uence of context on vowe l overl ap 

The above discussion confirms that individual differences of Fl x F2 plots 
accounts for some of the overlap that exists between vowels , but after this is  
accounted for , reduced overlap still remains , so some other factor must also be 
involved . It was suggested previously that a vowel ' s  environment can affect 
its target value and so it seems sensible to see if this could account for 
vowel overlap . In order to test this , the data was rearranged again to find 
out what influence a word initial consonant has upon the target of the follow
ing vowel . Tables 10 , 11 and 12 compute the mean averages of Fl x F2 for each 
vowel of each speaker as it occurs following different initial consonants , 
Figures 78-80 show these mean average plots on vowel spectrum envelopes . Table 
13 computes the combined means for all of the speakers and Figure 81 shows the 
plots for these means . 
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Mean averages of Fl x F2 for A . E . , E . M. , J . e . , and the 
combined results of all three , displayed within the 
combined spectrum envelope . Mean of combined total 
written as ' x ' . 
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Tab le  1 0 :  Computat ions of the means for F 1  and F2 of 
Edwards ' vowel targets fol l owi ng di fferent consonan ts 

Consonant/ 
vowel sequence 

/ p i - /  

/ t h i -/ 

/ t i - / 

/ t j i - / 

/k i - /  

/m i - / 

/nh i - / 

/nj i - / 

/w i -/ 

/y i - / 

Total / i /  

/ pa - /  

/ t h a - /  

/ t a - /  

/ t j a-/ 

/ka-/ 

/ma - /  

/nha-/ 

/nj a-/  

/ I)a-/  

/wa -/ 

/ya-/ 

Total /a/ 

/pu - /  

/ t hu-/ 

/ t u - /  

/ t j u - /  

/ku-/ 

/mu -/ 

/nhu-/ 

/nj u -/ 

/I)u-/ 

/wu - /  

/yu -/ 

Total /u/ 

No. 

21 

8 

3 

3 

10 

13 

8 

1 

15 

4 

86 

3 3  

19 

7 

2 

39  

31 

8 

1 

35 

25  

11  

211 

23  

8 

4 

2 

34 

18 

5 

1 

13 

2 

7 

117 

LFI 

8 , 600 

3 , 62 0  

1 , 340 

1 , 170 

4,220 

5 , 140 

3 , 130 

410 

6 , 680 

1 , 440 

35 , 750 

22 , 030 

11 , 620 

4,040 

1 , 240 

24,130 

1 9 , 990 

5 , 060 

550 

22 , 850 

14, 410 

6 , 220 

1 3 2 , 070 

10 , 290 

3 , 380 

1 , 590 

890 

14, 380 

7 , 770 

2 , 140 

400 

5 , 600 

800 

2 , 640 

49 , 880 

Mean Fl 

409. 6 Hz 

455 . 0  Hz 

446. 7 Hz 

390. 0 Hz 

42 2. 0 Hz 

395. 4 Hz 

391 , 6  Hz 

410. 0 Hz 

445. 3 Hz 

360. 0 Hz 

415 . 7  Hz 

667 . 6  Hz 

611 , 6  Hz 

577. 1 Hz 

620 . 0  Hz 

618 . 7  Hz 

644 . 8  Hz 

632. 5 Hz 

550. 0 Hz 

652 . 9  Hz 

576 . 4  Hz 

564. 4 Hz 

625. 9 Hz 

447 . 4  Hz 

485 . 0  Hz 
397. 5 Hz 

445 . 0  Hz 

422 . 9  Hz 

431 , 7  Hz 

428 . 0  Hz 

400. 0 Hz 

430. 8 Hz 
400. 0 Hz 

3 7 7. 1 Hz 

426 . 3  Hz 

LF2 

36 , 460 

13 , 300 

5 , 110 

5 , 740 

1 8 , 340 

2 3 , 190 

14, 830 

1 , 790 

22 , 940 

7 , 880 

149 , 580 

43 , 620 

2 6 , 740 

10 , 330 

3 , 070 

56 , 010 

41 , 300 

11 , 150 

1 , 540 

48 , 770 

2 8 , 710 

1 6 , 890 

288 , 130 

2 3 , 110 

8 , 360 

4 , 3 00 

2 , 550 

31 , 660 

1 7 , 150 

4,620 

1 , 070 

12 , 460 

1 , 830 

8 , 020 

115 , 1 30 

Mean F2 

1 7 36. 2 Hz 

1662 . 5  Hz 

1703 . 3  Hz 

1913. 3 Hz 

1834. 0 Hz 

1783 . 8  Hz 

185 3 . 8  Hz 

1790. 0 Hz 

1529. 3 Hz 

1970. 0 Hz 

1 7 39. 3 Hz 

1321 , 8  Hz 

1407. 4  Hz 

1475. 7 Hz 

1535. 0 Hz 

1436. 2 Hz 

1332 . 3  Hz 

1393. 8 Hz 

1540. 0 Hz 

1393. 4 Hz 

1148. 4 Hz 

1535 . 5  Hz 

1365. 6 Hz 

1004. 8 Hz 

1045. 0 Hz 

107 5 . 0  Hz 

1275. 0 Hz 

931 . 2  Hz 

952. 8 Hz 

924. 0  Hz 

1070. 0 Hz 
958. 5 Hz 
915 . 0  Hz 

1145. 7 Hz 

984. 0 Hz 
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Table  1 1 : Computati ons of the means for Fl and F2 of 
Murray ' s  vowel targets fol l owi ng d i fferent consonants 

Consonant/ 
vowel sequence 

/p i - / 

/ t h i -/ 

/ t i - / 

/ t j i - / 

/k i -/ 

/mi  - /  

/nh i - / 

/w i - /  

/y i - / 

Total / i /  

/pa-/ 

/ t ha-/ 

/ta-/ 

/ t j a - /  

/ka-/ 

/ma-/  

/nha-/ 

/nj a-/  

/ r)a-/  

/wa -/ 

/ya -/ 

Total /a/ 

/pu-/ 

/thu-/  

/ t u-/ 

/ t j u-/  

/ku-/ 

/mu -/ 

/nhu-/ 

/n j u -/ 

/ r)u-/ 

/wu - /  

/yu-/ 

Total /u/ 

No . 

8 

5 

2 

1 

5 

7 

2 

8 

2 

40 

12  

8 

3 

1 

13  

7 

4 

1 

11 

8 

6 

74 

12  

5 

1 

2 

12  

1 0  

4 

1 

8 

1 

5 

61 

LFl 

3 , 310 

2 , 1 30 

860 

380 

2 , 100 

3 , 050 

930 

3 , 660 

800 

17 , 220 

7 , 560 

4, 770 

1 , 9 3 0  

590 

8 , 090 

5 , 160 

2 , 580 

790 

8 , 190 

4,990 

3 , 7 5 0  

48 , 400 

5 , 240 

2 , 060 

430 

870 

5010 

4480 

1590 

460 

3340 

470 

2 090 

2 6 , 040 

Mean Fl 

41 3 . 8  Hz 

426 . 0  Hz 

430 . 0  Hz 

380 . 0  Hz 

420 . 0  Hz 

435 . 7  Hz 

465 . 0  Hz 

457 . 5  Hz 

400 . 0  Hz 

430 . 5  Hz 

630 . 0  Hz 

596 . 2 5 Hz 

643 . 3  Hz 

590 . 0  Hz 

622 . 3  Hz 

7 3 7 . 1  Hz 

645 . 0  Hz 

790 . 0  Hz 

744. 6 Hz 
623 . 8  Hz 

625 . 0  Hz 

654. 1 Hz 

436 . 7  Hz 

412 . 0  Hz 
430 . 0  Hz 

43 5 . 0  Hz 

417 . 5  Hz 

448 . 0  Hz 

397 . 5  Hz 

460 . 0  Hz 

417 . 5  Hz 

470 . 0  Hz 

418 . 0  Hz 

426 . 9  Hz 

LF2 

14,220 

9 , 360 

3 , 940 

1 , 85 0  

9 , 700 

12 , 090 

4, 040 

12 , 290 

3 , 610 

71 , 1 00 

15 , 660 

11 , 060 

4 , 440 

1 , 500 

18 , 5 20 

9 , 41 0  

5 , 690 

1 , 600 

15 , 160 

9 , 880 

9 , 690 

1 02 , 610 

12 , 500 

5 , 9 30 

1 , 260 

2 , 550 

12 , 090 

10 , 280 

4, 260 

1 , 39 0  

7 , 650 

800 

7 , 360 

6 6 , 070 

Mean F2 

1 7 7 7 . 5  Hz 

1872 . 0  Hz 

1970 . 0  Hz 

1850 . 0  Hz 

1940 . 0  Hz 

1727 . 1  Hz 

2020 . 0  Hz 

1536 . 3  Hz 

1805 . 0  Hz 

1 7 7 7 . 5  Hz 

1305 . 0  Hz 

1382 . 5  Hz 

1480 . 0  Hz 

1500 . 0  Hz 

1424. 6 Hz 

1344. 3 Hz 

142 2 . 5  Hz 

1600 . 0  Hz 

1 3 78 . 2  Hz 

1 2 3 5 . 0  Hz 
1615 . 0  Hz 

1386 . 6  Hz 

1041 . 7  Hz 

1186 . 0  Hz 
1260 . 0  Hz 

1 2 7 5 . 0  Hz 

1007 . 5  Hz 

2038 . 0  Hz 

1065 . 0  Hz 

1390 . 0  Hz 

956 . 3  Hz 

800 . 0  Hz 

1472 . 0  Hz 

1083 . 0  Hz 
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Tabl e 1 2 :  Computati ons  of the means for F l  and F2 of 
Carrot ' s  vowel targets fol l owi ng di fferent consonants 

Consonant/ 
vowel sequence 

/ p i -/  

/ th i -/ 

/ t i - / 

/ t j i -/ 

/k i -/ 

/m i  - /  

/nh i - / 

/w i - /  

/y i - / 

Total / i /  

/pa-/ 

/tha-/ 

/ ta-/  

/ tj a-/  

/ka-/ 

/ma-/ 

/nha-/ 

/ r)a-/  

/wa -/ 

/ya- /  

Total /a/ 

/pu-/ 

/ thu-/  

/ tu-/  

/ t j u-/  

/ku-/ 

/mu -/ 

/nhu-/ 

/nj u - /  

/ r)u-/  

/yu-/  

Total /u/ 

No . 

8 

4 

2 

1 

4 

7 

1 

8 

2 

37 

13  

8 

3 

1 

14 

7 

4 

11 

8 

6 

75  

12  

5 

1 

2 

12 

10 

4 

1 

9 

4 

60 

EF2 

3 , 590 

2 , 040 

940 

460 

2 , 000 

3 , 470 

540 

3 , 800 

870 

17 , 710 

8 , 650 

5 , 840 

2 , 020 

690 

9 , 620 

4 , 400 

2 , 640 

6 , 430  

5 , 090 

3 , 610 

4 8 , 990 

5 , 480 

2 , 490 

490 

1 , 000 

5 , 890 

5 , 050 

1 , 950 

520 

4 , 320 

1 , 940 

29 , 130 

Mean Fl 

448 . 8  Hz 

510 . 0  Hz 

470 . 0  Hz 

460 . 0  Hz 

500 . 0  Hz 

495 . 7  Hz 

540 . 0  Hz 

475 . 0  Hz 

435 . 0  Hz 

478 . 6  Hz 

665 . 4  Hz 

730 . 0  Hz 

673 . 3  Hz 

690 . 0  Hz 

687 . 1  Hz 

628 . 6  Hz 

660 . 0  Hz 

584 . 6  Hz 

636 . 3  Hz 

601 . 7 Hz 

653 . 2  Hz 

456 . 7  Hz 

498 . 0  Hz 

490 . 0  Hz 

500 . 0  Hz 

490 . 8  Hz 

505 . 0  Hz 

487 . 5  Hz 

520 . 0  Hz 

480 . 0  Hz 

485 . 0  Hz 

485 . 5  Hz 

EF2 

13 , 950 

6 , 970 

3 , 110 

1 , 600 

7 , 1 50 

10 , 890 

1 , 850 

12 , 200 

3 , 810 

61 , 530 

16 , 730 

10 , 600 

3 , 720 

1 , 340 

1 8 , 450 

8 , 810  

5 , 430 

13 , 810 

9 , 160 

8 , 170 

96 , 220 

12 , 660 

6 , 270 

1 , 200 

2 , 710 

13 , 010 

10 . 540 

4 , 610 

1 , 290 

9 , 690 

5 , 290 

67 , 270 

Mean F2 

1743 . 8  Hz 

1742 . 5  Hz 

1555 . 0  Hz 

1600 . 0  Hz 

1787 . 5  Hz 

1555 . 1  Hz 

1850 . 0  Hz 

1525 . 0  Hz 

1905 . 0  Hz 

1663 . 0  Hz 

1286 . 9  Hz 

1325 . 0  Hz 

1240 . 0  Hz 

1 340 . 0  Hz 

1317 . 9  Hz 

1258 . 6  Hz 

1357 . 5  Hz 

1255 . 5  Hz 

1145 . 0  Hz 

1361 . 7  Hz 

1282 . 9  Hz 

1055 . 0  Hz 

1254 . 0  Hz 

1200 . 0  Hz 

1355 . 0  Hz 

1084 . 2  Hz 

1054 . 0  Hz 

1152 . 5  Hz 

1290 . 0  Hz 

1076 . 7  Hz 

1322 . 5  Hz 

1121 . 2  Hz 
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Fl x F2 mean plots for vowels of A .  Edwards in 
context with different initial consonants .  Means 
are indicated within the combined speakers spectrum 
envelopes , and the overall mean is indicated with 
a circle . 
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Fi gure 79 

Fl x F2 mean plots for vowels of E .  Murray in 
context with different initial consonants . Means 
are indicated within the combined speaker ' s  spectrum 
envelopes ,  and the overal l  mean is indicated with a 
circle . 
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F i gure 80 

Fl x F2 mean plots for vowel s  of J .  Carrot in context 
with different initial consonants . Means are indicated 
within the combined speaker ' s  spectrum envelopes and 
the overall mean is indicated with a circle . 
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Table  1 3 : Computati ons of the means of Fl and F2 for the 
contextual vowel s  of the total s for the three speakers 

Consonant/ 
vowel sequence 

/ p i - / 

/ t h i - / 

/ t i - /  

/ t j i - / 

/ k i - /  

/mi  -/ 

/nh i - / 

/nj i - / 

/w i - /  

/y i -/ 

Total / i /  

/pa - /  

/ t ha-/ 

/ta-/ 

/ t j a-/  

/ka-/ 

/ma-/  

/nha-/ 

/nj a - /  

/r]a-/ 

/wa - /  

/ya-/ 

Total /a/ 

/pu-/ 

/ t h u - /  

/ t u - /  

/ t j u - /  

/ku-/ 

/mu - /  

/nhu-/ 

/nj u-/  

/ u - /  

/wu -/ 

/yu -/ 

Total /u/ 

No . 

37 

17 

7 

5 

19 

2 7  

11 

1 

31 

8 

163 

58 

35  

13  

4 

66 

45 

16 

2 

57  

41  

23  

360 

47 

18 

6 

6 

58 

38 

1 3  

3 

30 

3 

16 

2 38 

EFI 

1 5 , 500 

7 , 790 

3 , 140 

2 , 010 

8 , 320 

1 1 , 660 

4 , 600 

410 

14 , 140 

3 , 110 

7 0 , 680 

3 8 , 240 

2 2 , 23 0  

7 , 990 

2 , 52 0  

41 , 840 

29 , 390 

1 0 , 250 

1 , 340 

3 7 , 470 

24 , 490 

13 , 580 

229 , 340 

21 , 010 

7 , 930 

2 , 510 

2 , 760 

25 , 280 

17 , 350 

5 , 680 

1 , 380 

13 , 260 

1 , 270 

6 , 670 

105 , 100 

Mean Fl 

418 . 9  Hz 

458 . 2  Hz 

448 . 6  Hz 

402 . 0  Hz 

4 3 7 . 9  Hz 

4 3 2 . 2  Hz 

4 18 . 2  Hz 

410 . 0  Hz 

456 . 1  Hz 

388 . 7  Hz 

433 . 6  Hz 

659 . 3  Hz 

635 . 1  Hz 

614 . 6  Hz 

630 . 0  Hz 

6 3 3 . 9  Hz 

653 . 1  Hz 

640 . 6  Hz 

670 . 0  Hz 

657 . 4  Hz 

597 . 3  Hz 

590 . 4  Hz 

637 . 1  Hz 

447 . 0  Hz 

440 . 6  Hz 

4 18 . 3  Hz 

460 . 0  Hz 

435 . 9  Hz 
4 56 . 6  Hz 

436 . 9  Hz 

460 . 0  Hz 
442 . 0  Hz 
423 . 3  Hz 

416 . 9  Hz 

441 , 6  Hz 

EF2 

64 , 630 

29 , 630 

12 , 160 

9 , 1 90 

35 , 190 

46 , 170 

2 0 , 720 

1790 

47 . 4 30 

1 5 , 120 

282 , 03b 

7 6 , 010 

4 8 , 400 

18 , 490 

5 , 910 

92 , 980 

5 9 , 260 

21 , 770 

3 , 140 

7 7 , 750 

47 , 750 

34 . 750 

486 , 200 

48 , 270 

20 , 560 

6 , 760 

7 , 810 

56 , 760 

3 7 , 970 

13  , 490 

3 , 750 

2 0 , 800 

2 , 630 

20 , 670 

248 , 470 

Mean F2 

1 746 . 8  Hz 

1742 . 9  Hz 

1737 . 1  Hz 

1838 . 0  Hz 

1852 . 1  Hz 

1705 . 9  Hz 

1883 . 6  Hz 

1790 . 0  Hz 

1530 . 0  Hz 

1890 . 0  Hz 

1730 . 2  Hz 

1310 . 5  Hz 

1382 . 6  Hz 

1422 . 3  Hz 

1477 . 5  Hz 

1408 . 8  Hz 

1316 . 9  Hz 

1 360 . 6  Hz 

1570 . 0  Hz 

1363 . 9  Hz 

1 164 . 6  Hz 

1510 . 9  Hz 

1350 . 6  Hz 

102 7 . 0  Hz 

114 2 . 2  Hz 

1126 . 7  Hz 

1301 . 7  Hz 

978 . 6  Hz 
999 . 2  Hz 

1037 . 7  Hz 
1250 . 0  Hz 

993 . 3  Hz 

876 . 7  Hz 

1291 . 9  Hz 

1044 . 0  Hz 
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Vowel plots of Fl x F2 for the combined contextual 
means . The means calculated regardless to context 
are included,  and indicated with a circle . 
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The rearrangement of the data in order to include preceding environment in 
the assessment of the target vowel produced some interesting results . It becomes 
obvious that the target is  influenced by a preceding consonant . Though some of 
the samples are not ve� large , the fact that the target value is  assessed under 
two sets of conditions 3 permits positive assertions to be made when the results 
are substantially the same under the different conditions . Simply looking at 
the ' vowel plots is enough to show that alveo-palatals consistently influence 
the vowel so that it has higher F2 frequencies than the mean , and Iwl affects 
it so that is has lower frequencies , but in order to make the evidence measurable , 
a simple ranking device has been instituted . 

The ranking has been done by giving a value to each of the contextual vowels 
from one to twelve , according to the frequency count of Fl and F2 . The ranking 
of Fl gives the value of one to the contextual vowel with the lowest frequency 
count , two to the next lowest contextual vowe l ,  and so one , till they are all 
ranked . F2 is ranked in the opposite direction , the vowel with the highest 
frequency count is given the value of one , the next highest two , and so on . 

The first set of ranking scales indicates the relative degree of influence 
each consonant has upon the target vowel for each of the speakers . It also 
indicates the direction of the influence . The second set indicates the same 
ranking system, but this time the results include the combined influence of the 
three speakers . 

Tabl e 1 4 :  Contextual vowel s for each speaker ranked accord i ng 
to the mean frequency of Fl . Ran k  1 has the l owest frequency . 

1 

A .  Edwards tj i 

E .  Murray t j  i 

J .  Carrot y i  

A .  Edwards nja  

E .  Murray t j a  

J .  Carrot I)a 

A .  Edwards yu 

E .  Murray nhu  

J .  Carrot pu 

ok 

2 3 

n h i  rn i  

y i  

p i  t j  i 

ya wa 

t ha ka 

ya rna 

t u  n j  u 
wu 

thu  I)u 
ku 

I)u yu 

I i i  

Rank order of contextual vowels 

4 

p i  

p i  

t i 

ta  

wa 

wa 

lui  

5 

k i  

w i  

tha 

ya 

lal 

ku 

yu 

nhu  

6 

I i  I'� 

t h i 

I i i  

lal 

ka 

pa 

nha 

lui 

nhu 

lui 

tu 

7 8 9 

k i  w i  t i 

t i 
I i i  rn i  

rn i  k i  t h i  

t j  a lal nha 

ta nha lal 

pa ta  ka  

I)U lui rnu 

t u  t j  u pu 

ku t h u  t j  u 

10 

t h i 

w i  

nh i 

rna 

rna 

t j a  

tj  u 

rnu 

rnu 

11 

nh i 

I)a 

I)a 

t ha 

pu 

n j u  

nj u 

Vowel in phonemic brackets represents the mean average for the vowel without 
regard to context . 

12 

pa 

n j a  

t h u  

wu 

I -
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Tab l e  1 5 :  Contextual vowe l s for each speaker ranked accord i ng 
to the mean frequency of F2 . Rank 1 has the h i g hest  frequency . 

1 

A .  Edwards y i  

E .  Murray 

J .  Carrot 

A .  Edwards 

E .  Murray 

J .  Carrot 

n h i  

y i  

n j a  
ya 

n ja  
ya 

ya 

A .  Edwards tj u 

E .  Murray yu 

J.  Carrot tj u 

2 

t j  i 

t i 

nh i 

nha 

yu 

n j u  

yu  

3 

nh i 

k i  

t h i  
p i  

t j  a 

t j  a 

t j  a 

nj u 
t u  

t j u  

n j  u 

I i i  

Rank order of contextual vowels 

4 

k i  

t h i  

ta  

ta  

tha  

t u  

t h u  

5 
m i  
t h  i 

t j  i 

k i  

ka 

ka 
nha  

ka  

t hu  

t h u  

t u  

6 

y i  

I i i  

lal 

tha 

pa 

lui 

pu 

lui 

nhu  

7 

tj i 

lal 

lui 

nhu  

lui 

8 

I i i  

p i  

t i 

lal 

I)u 

pu  
mu 

ku  

9 

p i  

I i i  

m i  

lal 

tha  

mu  

I)u 

10 

t i 

m i  

w i  

ma 

ma 

ta  

ku  

ku 

mu 

11 12 

w i  

w i  

pa wa 

pa wa 

wa 

nhu  wu 

I)u wu 

pu 

Ranking the contextual vowels to minimise any idiosyncratic factors of the 
speakers , i s  done by adding the rank scores of each speaker for the same con
textual vowel , and dividing by the number of speakers . 

y t j  

1 2 

Tab l e  1 6  

Scales , based on computations of individual vowel 
rankings , measuring degree of influence of preceding 
consonant on Fl of target vowel , and the direction of 
that influence . 

p 

3 4 5 6 

I i i  

l i l t 
m k 

7 

w 
n h  t h  

8 9 10 11 12 
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Table 16 ( cont . )  lal 

k nh  t j  I) 
y w t h  t nj la/m p 

1 2 3 4 5 6 7 8 9 10 11 12 

lui 

I) k t h  
Y nh t lui p w nj tj  m 

1 2 3 4 5 6 7 8 9 10 11 12 
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Conclusions based on the results of  the ranking orders and the ranking 
scales agree with the visual impressions given when observing Figures 72-81 , 
i . e .  some consonants affect the target value of a following vowe l .  Particularly 
noticeable is the fact that alveo-palatals and /w/ strongly influence the target 
value of F2 of the vowel . Alveo-palatals raise the Herz value and /w/ lowers 
it . Alveo-palatals have less influence on / i / ,  presumably because this phoneme 
already has a high Herz value for F2 ; but the ranking of the vowels influenced 
by these consonants are considerably higher than the ranking of the means for 
the vowels when their context is ignored . 

The ranking scale for /a/ reveals that /y/ and /w/ also have a strong 
influence upon its first formant . The rest of the consonants have l ittle effect 
upon the formant but the two semivowels consistently lower its Herz value . 

The influence alveo-palatals and /w/ have upon the vowel target can be seen 
if the vowels containing them are extracted from the data . Figure 82 shows 
scattergrams and envelopes of the vowels  for the three speakers when they follow 
alveo-palatals , and Figure 83 shows them when they follow /w/ . Figures 84 and 
85 show the same information in the form of combined envelopes within the total 
spectrum envelope . Figures 86-88 consist of scattergrams for the vowels  when 
those which occur following /w/ or an alveo-palatal are excluded , and Figure 89 
shows this information in the form of individual envelopes superimposed on each 
othe r .  Figure 90 shows the relationship o f  the combined reduced vowel envelopes 
to that of the complete spectrum envelope . It is to be noted that with this 
exclusion there is no overlap of the envelopes of the three vowels , nor is there 
any overlap for the vowels following /w/ , or the vowels following alveo-palatals . 

The conclusion that can be made from this evidence is that initial conson
ants , particularly /w/ and alveo-palatals , influence the target value of a 
following vowel and this has a conditioning effect upon the speakers and 
hearers of Diari so that considerable variation in the formant structures is 
tolerated provided that the movement is between the consonant locus and the 
mean for the vowel .  Should the variation extend beyond the mean to any 
appreciable degree there would be danger of the contextual vowel phoneme being 
confused with another vowel phoneme in the same context . For instance , if  F2 
of / i /  following /y/ moves beyond the mean of / i /  by 150 Hz in the opposite 
direction of the locus of /y/ ( c2200 Hz) the vowel will be intruding into 
the range of possibilities of /u/ in the context /yu . . .  / .  

4 . 7  The i nfl uence of the fol l owing  context upon the vowe l target 

The fact that a preceding initial consonant influences the target value of 
a following vowel leads one to expect that a following consonant would have a 
similar effect . A detailed examination of this proposition is difficult with 
the limited data available . Instead of eleven consonants being as sociated 
with the vowels  as is the case for word initial consonants any of the twenty
two Diari consonants may follow an initial syllable ' s  vowel 4 0 .  This reduces 
by half the number of times a vowel can be expected to occur with any one 
consonant . Nevertheless , there is enough information to check for any tend
encies . In Figure 81 it can be seen that the mean average plots for vowels  
preceded by /p/  remain close to the means for the vowels when they are 
calculated without regard to context , yet ,  as Figure 91 reveals , plots for all 
instances of / i /  following /p/ for A. Edwards , show a great deal of variation . 
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Fi gure 82 

Scattergrams and spectrum envelopes for I i i ,  lal , 
and lui , in context with preceding alveo-palatals . 

o 



A .  Edwards plots 
E .  Murray plots 
J .  Carrot plots 

o 

1 A .  Edwards env elope 
2 E .  Murray enve lope 
3 J .  Carrot enve lope 

Fi g ure 83 
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Scattergrams and spectrum envelopes for / i / ,  
/a/ , and /u/ , in context with preceding /w/ . 
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F i gure 84 

Spectrum envelopes ,  of the three speakers combined , 
for I i i ,  lal , and lui in context with preceding 
alveo-palatals ,  superimposed on the non-contextual 
spectrum envelope . Mean average plots for con
textual vowels are indicated , together with the 
non-context mean . 
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spectrum envelopes ,  of the three speakers combined , 
for I i i ,  lal , and lui in context with preceding Iw/ , 
superimposed on the non-contextual spectrum envelope . 
Mean average plots for contextual vowels are indi
cated , together with the non-context mean .  
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F i g ure 86 

Reduced scattergram of vowel targets for A .  Edwards . 
Reduction due to removal of vowels following alveo
palatals or /w/ . 



I ·  

- -----r 
- -, 

-f----l-

-

---- �-- -

, I , , 

I .  

+-

" , 

--- I- -.-

DIARI SEGMENTAL PHONOLOGY 307 

, , , 
I 
I I 

, I I . .  ::� � , I  ' r�rt-r--r-a' : i� I I ' nT:" ' ' I � :-:-r:-o ! I !�. � ; _ 
� . I , ' . -t-;'.u � oPr; 1 : . I :-P�_r-._� 

I ��.; 
-- , . 

, . 
, 

I ;  I 

I 
'of: 

I 

�-...L.-.-f-

. -

- -
--
n;-. --'--

- , ; -----,-L -- - - . , -r;=--------!----: - - -=---- --
:-rt- ' ' -..,.-,--- -

t---'- � . ----f-

F i gure 87 

-i-;""',-�-���' �---r-, '  ,- rjjj::: , 1---�t I I r-r-�r;-r- , ' , , r,-,- �� . I .  � � �.:..� . ..... 
1 - - ""--4-.  r--.-i- , 

, 

�-� 

-f---f--f--

---:-i-

'-'--, , 

� - .- �� 
.-1- 1 -:::'... - ---

_ . 

�±' � . :- --,-
' _  . .  � - .-+ - .. ,-c ·- ..... ... _-,;;. 

..... "" 
-;-:-i-f--4 

_1 ___ . --L �_ .---'-

f""'" 

Reduced scattergram of vowel targets for E .  Murray . 
Reduction due to removal of vowels following alveo
palatals or /w/ . 



308 D. TREFRY 

" , 
--,-, 

, I I ! 

;-+ ' 
_ . _ -

• I I : I I 

Fi gure 88 

Reduced scattergram of vowel targets for J .  Carrot.  
Reduction due to  removal of vowels following alveo
palatals or /w/ . 
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F i gure 90 

Reduced spectrum envelopes , of the three speakers 
combined , for I i i ,  lal , and lui , superimposed on 
unreduced ones . 
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The two instances of I p i r r  . .  I ,  Ip i r ral coo Zamin and Ip i r r i l  chiseZ both occur 
with an F2 reading 200 Hz lower than the mean for Edwards ' I i i  phoneme , whereas 
I p i  . . 1 preceding the alveo-palatals Inj l and I t j l  is 200-300 Hz higher than the 
mean . Figures 92 and 93 indicating the plots of these combinations for Murray 
and Carrot , show that they also occur far from the mean . (Means for these 
contextual vowels are calculated in Table 19 . )  Earlier it was seen that initial 
avleo-palatals raise the frequency o� F2 , now it is  seen that a following alveo
palatal has the same effect . 

It is interesting to note that the one occurrence of I l j l  following I p i  . .  1 
does not appear to influence the vowel target in the way the other alveo
palatals do . The reason for this i s  perhaps due to the fact that it is a 
lateral . In Figure 91 it can be seen that I . . .  1 1  has a tendency to lower the 
frequency of F2 , though not as decisively as I . .  r r/ .  The plots shown in Figure 
94 support this observation for it can be seen that the F2 of all speakers for 
I . .  i l l is generally lower than the mean . Thus , it seems that laterality has a 
moderate tendency to lower the F2 reading of the vowel target , and this tends 
to neutralise the effect that alveo-palatalisation has upon it . I l j l  there
fore tends to be less radical than either I t j l  or I I I .  

From this small amount of evidence it seems possible to expect that follow
ing consonants affect the vowel target as effectively as preceding ones do , 
and this results in considerable variation for the vowel target even when the 
initial consonant is kept constant . 

Tab l e  1 9  

Calculations for determining mean plots 

I . I I . I I d I . tj I of . .  I r r ,  . .  I , an p l . • •  • nJ 

N 
EFl 
Mean Fl 
EF2 
Mean F2 

N 
EFl 
Mean Fl 
EF2 
Mean F2 

N 
EFl 
Mean Fl 
EF2 
Mean F2 

I . .  i I I  

23  
9 , 310 

404 . 8  Hz 
38 , 710 

1683 . 0  Hz 

I . .  i rr I 

12 
5 , 400 

4 50 . 0  Hz 
19 , 260 

1605 . 0  Hz 

I . t j  I p i  . . .  nJ 

7 
2 , 910 

415 . 7  Hz 
13 , 090 

1870 . 0  Hz 
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5 .  CONCLUSION 

Diari , a language of eastern Lake Eyre , has shown itself to be typically 
Australian in its phonological system . Its five vowels contain the three basic 
Austral ian vocalics plus two diphthongs . All of the consonants with the 
possible exception of the variants [ �l J  and [ d l ] are widespread in their 
occurrence over the Australian continent , and the parallel system of stops and 
nasals which is a feature of Diari , is also a feature of Australian languages 
in general . The fact that all six stops and nasals occur in the same language 
is less general but typical of the region . 

One feature of Diari is uncharacteristic of Australian languages . A number 
of languages have the three rhotics [ r ] ,  [ r ] ,  and e r r ]  combining in different 
ways to produce two phonemes . In Diari the segments are each phonemes in their 
own right . 

Another feature of Diari which is not widespread concerns the ev pattern 
of words . It is similar to many Australian languages in that there are strict 
limits to the eve patterns which may occur and within those limits there are 
further constraints on which sequences of consonants may occur in a ee cluster . 
Its difference relates to the word final syllable . In Diari all words must end 
in vowels whereas in the maj ority of Australian languages there 
limitations on which consonants occur word finally but some of them will occur . 

The considerable range in the degree of allophonic variation found in 
Diari vowels is  to be expected in a three-vowel phonological system. Some of 
the variation is free in the sense that it is not controlled by the linguistic 
system but is more to do with the physiological facts of speech , but other 
variation is due to the system and is the result of the effect each segment 
has upon its neighbour . The further an adjacent consonant ' s  loci is from the 
norm for a vowel ' s  target the more likely will the phonetic realisation of 
that vowel be divergent from its norm, the divergence being in the direction 
of the consonant ' s  loci . 
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1 .  There are at least eight other spellings for the name of the dialect , e . g .  
Deerie , Dieyerie , Diyari , Diyeri , Dieyrie , Dij ari , Dyeri and Dieri . See 
W . J .  and L . F .  oates , 1970 , and P . K .  Austin , 197 8 .  Diari is the name 
adopted in this work (al so the name used by J . G .  Reuther in his grammar 
of 1899) , based on perceptual phoneme principles given in Trefry 1974 . 
Austin ( 1981 ) spells the name ' Diyari ' using a different set of principles .  

2 .  Breen 1971 , and Austin 1981 . 

3 .  George Murray , the eldest , and Ern , were Diari speakers , the youngest , a 
half-brother , Ben , had Arabana as his first language and was not used as 
a subj ect in my acoustic study . In the absence of his brothers he 
subsequently became a major informant for Austin and proved to be a fluent 
speaker of Diari . 

4 .  This  only included those who lived between Cooper ' s  Creek and Port Augusta . 
G .  Breen from Monash University has reported two other speakers in the 
Birdsville area . Subsequent to my study , P .  Austin ( 1978)  names four other 
male speakers in the Port Augusta - Maree region . Two of these speakers 
I met ,  another , Mr Alfie Harris ,  was pointed out to me , but not as a 
Diari speaker .  The fourth , Mr Jimmy Russel I had no knowledge of , though , 
as it turns out he is a son of one of my informants . Of the two men I met ,  
Ben Murray I have mentioned (note 3 ) , and Mr Mick Mclean whom I met in 
Port Augusta would not admit to knowing sufficient Diari to act as a 
language consultant in that language . He was , I believe , fully conversant 
in WaQkaQuru . 

There was also a number of female speakers of Diari but unfortunately , the 
400 Hz bandwidth speech spectrograph used for the analysis  was not able to 
display the formant patterns of the relatively high Herz frequencies of 
women ' s  voices . 

5 .  The term ' breath pulse ' is  used instead of ' chest pulse ' in order to avoid 
the physiological implications generated by the use of that term . 

6 .  A . C .  Gimson 1962 , p . 52 .  

7 .  The terms vocoid and contoid are taken from Pike ( 1967 : 372 ) . They are used 
to prevent confusion between physiologically and phonologically based uses 
of the terms vowel and consonant . The latter two terms are only used for 
phonologically interpreted sounds . 
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8 .  See pike , 1947 : 60ff .  

9 .  ' 0 '  stands for ' onset ' , ' N '  stands for ' nucleus ' and ' c '  stands for ' coda ' . 

10 . It is of interest to note that all previous writers on Diari have written 
the sequence [ I f ]  and [ n r ]  as [ I d r ]  and [ nd r ] .  In my field notes I have 
also recorded the sequence as a . three consonant cluster . Phonetically , a 
flap [ ¥ ] ,  or the initial occlusion of a trill [ f ]  will differ from a [ d ]  
only by the differences in the duration of that occlusion . Other factors , 
such as the degree , or the place of intensity of air turbulence at the 
release of the occlusion may give interpretive cues for identifying the 
occlusion as one of several phonemic possibilities . 

A spectrographic spot check on the duration of the first occlusion for 
[ r ] following [ I ]  and [ n ]  in Diari is interesting . Fourteen words repeated 
three times were taken from the Edwards word list . Seven words contained 
the medial sequence L I r ]  and seven words [ n r ] .  The following table indi
cates , in centi-seconds , the duration of the first occlusion of [ f ]  in 
these medial clusters . 

Word Duration in centi-secs of each repetition of 
words containing [ I f ]  

1 2 3 
/ka l ?a/  3 . 1  3 . 1  1 . 8  
/wa l fa/ 2 . 8  1 . 3  2 . 0  
/wu l ru/  2 . 6  1 . 8  1 . 3  
/ka l f i /  3 . 0  4 . 0  4 . 2 
/pa l ru/  2 . 0 3 . 0  3 . 1  
/ka l ru/  5 . 0  3 . 0  3 . 4  
/y i l r i /  1 . 2  3 . 0  3 . 0  

Range of duration 1 . 2  - 5 . 0  
Mean 2 . 7  

Word Duration in centi-secs of each repetition of 
words containing [ n r ]  

1 2 3 
/wanra/  1 . 6  2 . 2  2 . 0  
/w i nf i /  1 . 8  1 . 6  1 . 8 
/yunru/ 1 . 6  2 . 4  2 . 0  
/n i nr i /  2 . 5  3 . 0  4 . 0 
/m i nr i /  2 . 0 1 . 5  3 . 1  
/kan r i /  5 . 0  5 . 1  5 . 0  
/panra/ 2 . 0 2 . 1 1 . 9  

Range of duration 1 . 5  - 5 . 1  
Mean 2 . 6  

I f  these figures are compared with those in Tables 5 and 6 it will be 
seen that the duration of the first occlusion in the sequences [ I r ]  and 
[ n? ]  correlate with [ r ]  not with the stop phoneme . Also , as the intensity 
tracing ( i . e .  the top one ) in Figure 6 reveals ,  there is no significant 
difference between the duration of the first occlusion of the trill and 
the subsequent ones . 

From the evidence above , it can be seen that systematically it i s  vacuous 
to argue for the adoption of the more complex sequences [ I d r ]  and [ nd r ] .  
The inclusion of these expanded clusters has led Austin ( 1981) to postulate 
a phoneme /d/ though it has no unequivocal phonetic reality . 
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The question could be asked why it is that ' d '  i s  usually heard in the 
sequence i f  there is no systematic reason for its inclusion . It seems 
to me that the answer is concerned with interpretation cues of the Idl 
phoneme in English and other similar languages containing an intervocalic 
sequence Ind l or I l d / .  According to Fry ( 1979) English stop consonants 
range between 7 and 14 centi-seconds . There does not seem to have been 
any systematic study of the consonants occurring intervocalically in 
association with I I I  or In/ ,  (M. Haggard 1972 and D. O ' Shaughnessy 1974 
have done studies of clusters word initially and word finally) so I did 
a spot check by prodUCing 10 spectrograms of English words containing 
intervocalic I l dl and Indl and then measured the duration of the occlusion . 
The occlusion ranged from 0 - 4 centi-seconds in duration ( the zero 
reading was for ' kinder ' ,  where the nasal resonance formant extended to 
the point of release of the Id/ ) . In other words , in English we do not 
rely on the stop occlusion for identifying a Idl following Inl or I I I  but 
make the required interpretation from the burst of energy at the release 
of the cluster . It is therefore not surprising that English speakers (or 
speakers of languages with similar clusters) will hear the Diari  sequence 
of [ n r ]  and [ I r ]  as [ ndr ] and [ I d r ] .  

11 . This ,  in fact , is  what Austin ( 1981 : 2 2)  does , claiming that systematic 
generalisations overrule other considerations . In this present study , 
based on the concept of the phoneme being a unit of perception rather 
than a morpho-phonemic unit (Trefry 1974 , part A) every effort is made 
to correlate phonemic description with phonetic reality . 

12 . The interpretation for these words contrasts with other words where there 
is a syllabic trough within the sequence . For example , Ipayal bird has 
a phonetic sequence [ A L A ]  but L occurs across a syllabic trough and is 
therefore interpreted as [ V ] . ( See also Figure 7 where high vocoids have 
been interpreted as [ y ]  and [ w ] . )  

1 3 .  One instance of QA L AnA  has 1st A and L on two minor peaks . In this  
particular utterance the word stress has been placed on  the 2nd A instead 
of on the 1st A - L complex and seems to have effected the displacement 
of intensity between the two phones .  

14 . The upward move of 600 Hz from the first vocoid to the contoid is  
explained in the analysis of the vowel s  in seotion 4 .  The I i i  phoneme 
varies from [ e ]  to [ i ] , and in this instance the high front vowel is  of 
a lower variety . 

15 . [ r ]  does occur preceding I i i  word initially in the word [ r L l p A ]  Louse egg 
but as it occurs in fluctuation with [ n L l pA ]  I hesitate to use it . Austin 
(personal communication) has recorded 

�[ r L r i ] wrinkLed� which would support 
the analysis of this  paper . 

16 . See Hercus 1972 for the first discussion of this in the Lake Eyre region . 
Though I have previously noted the phenomenon (Trefry 1974 : 246 and 277ff)  
I treated the nasals differently from the laterals and so failed to observe 
the generalisation . 
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17 . Listening through tape recordings of eight texts , at two places I heard a 
' d ' -like sound preceding a non-primary stressed intervocalic lateral . On 
no occasion when eliciting words have I recorded a pre-stopped nasal in 
that position . 

18 . Austin 1981 : 18 .  

19 . The use of the phonetic symbols of K . L .  Pike is discussed in Trefry 1974 , 
chapter 2 .  They are the symbols  used in pike , 1947 . 

2 0 .  English glosses for the words i n  the above chart are found i n  Table 7 :  
12 3ff . It needs to be remembered , however , that the representations in 
this chart are phonetic , whereas those found in Table 7 are phonemic . 

21 . Austin ( 1981) , has written initial alveolar stops as though they were 
retroflexed and has then united them with medial retroflexed stops as 
the phoneme /� / .  It seems that the confusion has been caused by the 
manner of production of Diari alveolars . They , in common with some other 
Australian languages ( see Sharpe 1970 : 125-126 , Yallop 197 7 : 22 and Trefry 
1974 : 122 )  produce alveolars with a depressed tongue blade . This had the 
effect of reducing fricative noise at the release of the consonant and 
thus increasing the difference between alveolars and dentals (which have 
a comparatively large amount of fricative noise during the consonantal 
release) , but at the same time , it means that the tongue ' s  configuration 
is similar to that of retroflexed stops . The confusion is more likely 
to happen in word initial position where the rhotic quality of a preceding 
vowel is not available as an additional cue for retroflexion . 

It is interesting to note that Austin ' s  analysis results in a most unusual 
phonemic distribution . In it the alveolar stop only occurs word medially 
whilst the retroflexed stop occurs both initially and medially . The 
analysis in this monograph follows a typical Australian pattern , i . e .  if 
retroflexed and alveolar stops both occur in the language and if  one of 
them does not occur in word initial position , it is the retroflexed stop 
which is absent in that position . 

22 . Austin (personal communication) reports as having recorded Lake as [ pAn t u ] .  
This ,  of course contradicts my statement on the complementary distribution 
of [ t ]  and C d ] . I have seven instances of tape recordings for lake . In 
each instance the alveolar is voiced .  However ,  if  [ t ] does occur in 
fluctuation with [ d ]  between [ n ]  and a vowel ,  the phonemic conclusion wil l  
be the same , i . e .  they are allophones o f  the same phoneme . 

2 3 . I described the phonetic difference between [ nh ]  and [ n ]  in 1974 (Trefry 
1974)  but it was Austin ( 1978) who was able to establish the contrast 
between these segments . 

24 . Austin (1981)  records alternation between initial dental and palatal stop 
phonemes ( though not between nasals ) .  I have no recordings of any stop 
alternations . 

2 5 . Glosses for most of the words in the chart are indicated in Table 7 .  Those 
words not found in the Table have the fol lowing meanings . [ �AmA L ] Live, 
[ t AkAL ] impaLe, [ n hA L ] see, [ nhAu ] he, [ t h Au l A ]  duck type, [ nhAukA ] he 
( se lected) . 
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26 . Technically , Diari has five vowels , but the fact that [ AU ]  and [ A � ]  are 
glides sets them apart from the other three in that a single vowel target 
is not the goal in their production . 

27 . A few three and four syllable words were included by error,  but were left 
in when it was observed that there was no apparent difference in their 
vowel targets . 

28 . The list was formed by extracting 476 words from Reuther ' s  manuscripts 
and then adding to them words which were discovered through consultations 
with A .  Edwards . During these consultations words were discarded if he 
did not recognise them as being Diari . Some words were from Arabana or 
Wangkangurru, or forms from other languages .  Some words Edwards considered 
to be errors . A few more words were added after the recording of Edwards , 
but the list is far from exhaustive . Material collected subsequent to 
this experiment contains a number of other two syllable words . 

29 . Identical forms were sometimes due to hom nyms or meaning variations .  A 
few identical forms were included as checks on the accuracy of the 
recordings . 

30 . The l ist varied slightly from speaker to speaker , due mainly to communi
cation problems , which was one of the reasons for originally shortening 
the list . There were two other inter-related reasons . Informants tended 
to lose concentration if the list became too long, and it would have 
proved difficult to get Lesley Rus sel or Jack Carrot to record more than 
once as both were stockmen in from their cattle station . 

31 . It was thought that one Diari speaker was living at Innaminka and another 
one was in the Birdsville area somewhere , but nobody was really sure . 
(See also note 4 ,  p . 317 . )  

3 2 . It was for this reason that females were not able to be used for the 
experiment . This was unfortunate as there were a number of women Diari 
speakers available between Port Augusta and Marree . 

3 3 .  A sonagram measures 12 . 75 "  x 5 . 7 " . 

34 . This word list i s  an edited version of that found in Trefry 1974 . 
P .  Austin has checked the original list and where he has disputed the 
form or meaning of a word the following four steps have been taken before 
a final choice has been made . 

1 .  My original field notes have been rechecked to make sure an error 
hasn ' t  found its way into the script . 

2 .  A hand-written dictionary from 
by Mr Jack Irrgang , the son of 
Mission station was consulted . 
one of the Diaris and the only 
school . 

English to Diari , which was compiled 
a lay worker at the Ettadunna Lutheran 

As Jack p�t it , he was brought up as 
schooling he had was in the Diari 

3 .  Six texts and two conversations which were taped , transcribed and 
translated under the supervision of Alec Edwards have been computerised 
into a lexicon and were then used as a further check both for form 
and for meaning .  

4 .  The original word lists were rechecked both auditorially and visually 
( through use of spectrograms ) .  
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35 . Delattre , Liberman , Cooper and Gerstman 1953 : 200 . 

36 . J . R . L .  Bernard 1970 : 116 . 

37 . J . R .  Bernard 1970 (b) : 116 . 

38 . cp o previous diagrams based on �rticulatory methods . In these there is 
no suggestion of phoneme overlap . 

Trefry 1970 Austin 1981 

39 . For one set the speaker remains constant , and the words containing the 
target vowel are varied , and in the other , the word remains constant and 
the speakers vary . 

40 . There are , however ,  phonotactic constraints which limit the variety of 
consonants which occur in clusters . Sequences of more than two do not 
occur and only certain consonants occur in the sequences .  The first 
consonant is limited to nasals , lateral s ,  � and r r , and the second 
consonant is limited to stops , peripheral nasals ,  and r r . Within this 
general framework the following combinations occur . 

The most limited class of consonants to occur in clusters is that of the 
intermittants . 

r occurs preceding p ,  tj , and k ,  e . g . r p ,  rtj , r k .  rr  occurs preceding 
t ,  and following the continuants n and 1 ,  e . g .  r r t , n r r ,  l r r .  

The other possible combinations can be categorised in the following way , 

1 .  Stops are preceded by their homorganic continuants , e .g .  mp , n h t h , n t , 
nj t j , r H , I)k , l h t h , I t ,  l j t j , H .  

2 .  Apical continuants precede extremity stops , e . g .  1 p ,  l k ,  np , nk , 
! p. ,  ! � , ryp. , ry� . 

3 .  Alveolar nasal precedes peripheral nasals , e . g .  nm , n l) . 

4 .  Palatal lateral precedes retroflexed stop , e . g .  1 j k .  
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