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ABSTRACT
This paper postulates a distinction between two types of high
pitch accent in the intonation systems of two Australian
Aboriginal languages. Analyses carried out in this preliminary
study suggest that in both languages there may be two types of
high accent which occur in contrastive distribution in clause-
initial position: a high-rising pitch accent (which peaks after
the onset of the stressed vowel) and a high-onset pitch accent
(in which the F0 peak occurs at the onset of the accented
word). .The acoustic properties of these two high pitch accents
are discussed in attempt to determine whether the data
contains two intonational categories or gradient variations in
the realisations of the same category.

1.  INTRODUCTION
Determining the pitch accent inventory of the intonation

system of a language can be fraught with difficulties,
particularly in cases where there is not scope to carry out
perception experiments. In both Dyirbal and Warlpiri there is
evidence to suggest that, in clause-initial position, high
accents can be phonetically realised in one of two different
ways: (1) with the F0 rising from a low point and peaking
after the onset of the stressed vowel then declining in the
following syllable; and (2) with the F0 peak at the onset of the
accented word and the F0 beginning to decline after the onset
of the stressed vowel. In this paper these accents are called the
A1 accent and the A2 accent, respectively.

The question arises as to whether these two phonetic
realisations are phonemically distinct or merely gradient
variations in the realisation of the same category. Through
acoustic measurements of these phenomena this paper
presents evidence to suggest that there are two distinct groups
in the data rather than gradient variations. Section 2 provides
a brief description of the languages and their intonation
systems. Section 3 outlines the procedure for the study and the
results are discussed in section 4.

2.  THE LANGUAGES
Dyirbal and Warlpiri are both Australian Aboriginal languages
of the Pama-Nyungan group. Dyirbal is a language from the
rain forest region of the north-east coast of Queensland and is
under serious threat of extinction. Warlpiri has around 3000
speakers and is spoken in the Tanami Desert region of Central
Australia.

2.1.  General structure
Both Dyirbal and Warlpiri are highly agglutinating languages.
They each have complex morpho-syntax which is entirely
suffixing. Both languages also have virtually free word order
[1, 2].

         djadabara               ngayuna    bangumangandu    buwanyu
        later-COMP                 1sg           one of many         tell-NF
        ‘A long while later they told me.’

Figure 1.  Dyirbal utterance with three A1 accents.

2.2.  Intonation systems
Both Dyirbal and Warlpiri employ an increase in pitch to
indicate accentuation. In both languages a pitch accent occurs
on the first syllable of an accented word.

2.2.1.  Dyirbal. King's investigation of Dyirbal [3] was the
first acoustic study of the intonation of an Australian
Aboriginal language.1  In Dyirbal the focused (and thus
accented) words of an intonation phrase occur in the initial
and final positions (and sometimes a third in penultimate
position). Pragmatic rules determine which words will occur
in these positions and thus become accented [4]. In other
words, the positions of the accents within an intonation phrase
are fixed and the free word order allows the focused words to
occur in those positions to receive an accent. Figure 1 shows a
declarative utterance with three accents. The accents are in
initial, penultimate and final position. The ordering of the
words has placed djadabara, bangumangandu and buwanyu,
the words in focus, in the right positions to receive accents
(the vertical lines near the beginning of djadabara indicate the
onset and offset of the stressed vowel).

2.2.2.  Warlpiri. Intonation in Warlpiri is phrasal rather than
focal. Each syntactic phrase has an accent on the first word
unless, under pragmatic constraints, the phrase is deaccented
(i.e., dephrased) and is included in the domain of the accent of
the previous phrase [5]. Figure 2 shows a Warlpiri utterance
in which each syntactic phrase has been accented (the vertical
lines near the beginning of nyanunguju indicate the onset and
offset of the stressed vowel).

3. PROCEDURE
3.1.  Data
All accents used in this analysis were in clause-initial position
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and all utterances were syntactically declarative.

      nyanunguju        parnkaja       yangka-jampa      nyanjaku
       he started          running          going across         to look
      ‘He started running across to look.’

Figure 2. Warlpiri utterance with four A1 accents.

     yabunggu     ngayguna  galgan                                       djadja
   mother-ERG      1sg         leave-NF                                  (as a) baby
  ‘My mother left me, as a baby.’

Figure 3. Dyirbal utterance with A2 accent on final word.

The recordings of Dyirbal were taken from the collection
of R.M.W. Dixon due to the difficulty of finding speakers of
an almost extinct language. All of these were recorded in the
1960s, with the exception of one recorded in 1982. The corpus
consisted of four narratives and one conversation recorded
under field conditions. One hundred and eighty-seven
intonation phrases (5 speakers) were selected for an analysis
of the declarative intonation system of Dyirbal; these
contained a total of 327 accents. It was observed that 6%
(n=19) of these accents had a high F0 onset. These were
compared with the A1 accents. Figure 3 shows a Dyirbal
accent with a high onset on the word djadja (the two vertical
lines near the beginning of djadja indicate the onset and offset
of the stressed vowel). The F0 peak of 259 Hz is at the
beginning of the word after which the F0 steadily declines to a
minimum of 186 Hz at the offset of the accented syllable. This
contrasts with the accents in Figure 1 and in the preceding
clause. These accents rise from a low point and peak after the
onset of the stressed vowel.

The data for Warlpiri were taken from a single narrative
recorded by the author during a field trip in 1997. The speaker
is a man in his 70s. High onset accents have been observed in
the data of several other Warlpiri speakers also, although the
analysis of these is not included in this paper preliminary
investigation. Thirty-eight of the A1 accents and 38 of the A2
accents were analysed for this study. Figure 4 shows an
example of a Warlpiri A2 accent on nulparna (the vertical
lines near the beginning of nulparna indicate the onset and
offset of the stressed vowel). The onset of this accent is 3 Hz
lower than the peak which occurs before the onset of the
stressed vowel. The F0 then declines before rising for the
following A1 accent. The A1 accents, on the other hand, rise
from a low point and peak after the onset of the stressed
vowel.

All plosives in Warlpiri are voiceless so only clauses
beginning with a voiced sonorant were included in this
analysis to ensure the F0 trace was evident at the onset of the
clause-initial accented word. This was unnecessary for Dyirbal
as all phonemes are voiced.

3.2.  Analysis
The following measurements were taken for each of the 76
Warlpiri accents and for the Dyirbal accents in order to
determine whether the A1 and A2 accents are two separate
intonational categories or a gradient variation of a single
accent type:

1. the highest absolute F0 point of the accent;
2. the F0 value of the offset of the stressed vowel

subtracted from that of the onset of the same
vowel – this indicates whether the F0 rises,
falls or remains level over the duration of the
stressed vowel;

3. the minimum F0 value of the post-accentual
syllable subtracted from the maximum F0 value
of the accented syllable – this determines in
which syllable the F0 decline from the peak
begins ; and

4. the time point of the F0 peak subtracted from
that of the onset of the stressed vowel – this
indicates whether the F0 peaks before or after
the onset of the stressed vowel.

An ANOVA was applied to the Warlpiri data. However,
as the data for Dyirbal was so skewed, it was deemed
inappropriate for statistical analysis although it was still of
comparative interest.

      nulparna                    milya-punga               lawa

page 2404 ICPhS99          San Francisco



      didn’t know-1sg        didn’t recognise          no
     ‘I didn’t recognise it, no.’

Figure 4. Warlpiri utterance with A2 accent on initial word.
4. RESULTS AND DISCUSSION

4.1.  Dyirbal
The peaks of A1 and A2 in Dyirbal share the same absolute
F0 range. However the timing of the peaks are different. Only
the A2 accents had their peaks occurring earlier than the onset
of the stressed vowel. The difference between the maximum
F0 value of the accented syllable and the minimum of the
following syllable indicates that the F0 of the A2 accents
declines earlier than that of the A1 accents. The F0 of the A2
accents begins to decline straight after the high onset. This can
be seen on djadja in Figure 2 and compared with the decline
of the F0 from the centre of the stressed vowel in the accent
on yabunggu. Although there is insufficient Dyirbal data on
which to do a statistical analysis, the observations that can be
made from the data suggest that A1 and A2 may be different
accents. The fact that A2 accents always occur clause-initially
on after-thought or tag-like constructions, a position
contrastive to A1, also suggests A1 and A2 may not be two
phonetic realisations of the same accent.

4.2. Warlpiri
The following four subsections discuss the results for Warlpiri
of each of the four measurements outlined in section 3.2.

4.2.1.  Highest absolute F0.  A1 and A2 showed no
significant difference in highest absolute F0 point of accent,
F(1,53) = 0.325; n.s. The accent peaks ranged from 102 Hz to
150 Hz with both A1 and A2 peak values being distributed
within this range.

4.2.2.  Difference between F0 of onset and offset of
stressed vowel.  There was a significant difference between
A1 and A2 in the difference between the F0 value for the
onset and that of the offset of the stressed vowel, F(1,74) =
18.93; p >.001. For 33 of the 38 A1 accents the F0 value for
the offset of the stressed vowel was greater than that for the
onset. This indicates that the F0 was rising over the duration
of the vowel in the majority of A1 accents and that it peaked
after the offset of the vowel. The F0 of the remaining 5 A1
accents peaked before the offset of the vowel and was
declining at this point. Thirty-six of the 38 A2 accents had the
F0 value of the onset greater than, or equal to, that of the
offset of the stressed vowel. Thus the F0 in the majority of A2
accents was level or had a slight decline over the duration of
the stressed vowel.

4.2.3.  Difference between maximum F0 in accented
syllable and minimum F0 in postaccentual syllable.  The
difference between the maximum F0 value in the accented
syllable and the minimum value of the following syllable
showed a significant difference between A1 and A2, F(1,72) =
23.34; p = >.001. The difference between the F0 values for the
two syllables for the A1 accents ranged from –6 Hz to 21 Hz,
but only 4 accents had a difference of over 15 Hz. The

difference between the two syllables for the A2 accents ranged
from 0 Hz to 39 Hz, with 50% of the accents having a
difference of over 15 Hz. Thus the F0 of the A2 accents is
declining faster and further over the duration of the accented
and postaccentual syllables than are the A1 accents. In fact, in
the A2 accents the F0 can begin the decline from the peak
before the onset of the stressed vowel (see Figure 4).

4.2.4.  Timing of the F0 peak in relation to the onset of the
stressed vowel.  The A1 and A2 accents also showed a
significant difference in the timing of the F0 peak in relation
to the onset of the stressed vowel, F(1,70 = 58.5; p > .001.
The F0 of 36 of the 38 A1 accents peaked on or after the onset
of the stressed vowel. Thirty-two of the 38 A2 accents had the
F0 peak before the onset of the stressed vowel. The majority
of the A2 accents have their F0 peaks occurring earlier than
those of the A1 accents.

4.3.  General discussion
The data for Dyirbal are insufficient to do more than suggest
that there may be a possibility of two different accents.
However, the case is different for Warlpiri which allows for a
preliminary statistical analysis on one set of data.
The A1 and A2 accents of Warlpiri showed a significant
difference in three of the four factors of analysis described in
section 3.2. These are illustrated in the scatter plot in Figure
5. The Y axis (vertical) shows the difference between the F0
of the onset and the offset of the stressed vowel, the X axis
(left) shows the timing of the F0 peak in relation to the onset
of the stressed syllable, and the Z axis (right) shows the
difference between the maximum F0 of the accented syllable
and the minimum F0 of the postaccentual syllable. The A1
accents are indicated by the black triangles and the A2 accents
by the grey squares. The grouping of the accents on this scatter
plot suggest that A1 and A2 may be two separate accents and
not simply a gradient variation of the same accent. There is
very little overlap between the two groups. If A1 and A2 were
a gradient variation of the same category then a much greater
overlap between the two groups would be expected.
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Figure 5.  Scatter plot of measurements of A1 and A2 accents.

If in fact there are two accents in Warlpiri and Dyirbal,
then we are faced with the problem of determining just what
those accents are. The A2 in Dyirbal has the F0 peak at the
onset of the accented word which has F0 values in the same
range as the peaks of the A1 accents. The F0 in the A2 accent
begins to decline immediately after the onset. The question
then arises as to which part of this accent is the tonal target –
is it the high at the onset or the low at the offset of the
accented syllable? In autosegmental-metrical terms this
question considers whether the Dyirbal A2 is H*, H*+L or
H+L*. If the high at the onset is the tonal target then the
accent would be H* or H*+L but if the tonal target is the low
at the end of the syllable then the accent would be H+L*. The
same question can also be applied to the Warlpiri A2 accent.

If the A2 accent were to be analysed as an H* then the
A1 accent would necessarily have to be L+H* to maintain the
distinction between the two accents. This question of
determining the target of the accent is similar to the question
raised in the ToBI model as to the difference between L+H*
and H* in English. The English accents both have a low onset
which rises to a high peak, the L+H* just rises from a lower
point. Ladd raises “the possibility of treating all H* accents as
L+H*, with different degrees of emphasis affecting the leading
L” [6]. So in the light of this are A1 and A2 simply both H*
with the A1 rising from a lower point due to greater emphasis
or are they two completely separate accent types. This
question is unlikely to be answered for Dyirbal but with some
further investigation and a larger data set, it may be possible
determine this for Warlpiri.

5.  CONCLUSION
This paper has presented some evidence from a preliminary
investigation to suggest the existence of an accent with a high
onset in Dyirbal and Warlpiri. These accents have been shown
to have significant differences from the rising accents in the
languages. Further investigation will be required to determine
whether they represent a separate accent type and, if so, what
function they carry out.
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NOTES
1. In her initial study of Dyirbal intonation, King treated both high
phonetic realisations of accentuation as gradient variations of the same
category. This position has been revised in [4].
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