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Māori is the indigenous language of New Zealand, brought here from Eastern 

Polynesia some 800 years ago. Its closest relations are the other languages of the 
Eastern Polynesian subgroup, especially Cook Islands Māori and Tahitian. According 
to the most recent census (2006), over 150,000 people (24% of the Māori population 
and 4.1% of the NZ population) claim to be able to conduct a conversation in the 
language. Despite this comparably healthy-looking number, Māori is endangered and 
since the 1980s has been the subject of extensive revitalisation efforts (Benton 2001, 
Harlow 2007). 

Like other Polynesian languages, Māori has relatively simple phonology and 
phonotactics. In most dialects there are ten consonant phonemes (/p, t, k, m, n, ŋ, w, f, 
h, r/), five vowels (/a, e, i, o, u/), and a range of diphthongs, including some long, 
trimoraic diphthongs. Vowel length is phonemic. Syllable structure is similarly 
straightforward: $ = (C)V(V(V)), that is, all syllables are open, consonants occur only 
singly in syllable onsets, and rhymes may consist of short or long monophthongs or 
bimoraic or trimoraic diphthongs. 

The MAONZE project is investigating sound change over time in Māori 
(http://www.ece.auckland.ac.nz/~cwat057/MAONZE/MAONZE.html). We have 
compiled the MAONZE database with three groups of speakers: Historical Elders 
(born mainly in the 1880s), Present-day Elders (born mainly in the mid 1930s) and 
Young speakers (born mainly in the 1980s). The three groups were born 
approximately 50 years apart so that overall they provide a depth of 100 years of 
apparent time. In total, we have investigated the speech of fifty-eight speakers, both 
men and women, with roughly equal numbers in each of the three groups (King et al. 
2011). We have Māori and English recordings for most archival and all present day 
speakers.  

Acoustic analysis shows there has been considerable change in the quality and 
quantity of Māori vowels (e.g. King et al. 2010). In particular, /u/ and /u:/ have 
become markedly fronted, the mid vowels have risen, to the point where for some 
speakers, /i~i:~e~e:/ are scarcely distinguished, and apart from the pair /a~a:/, the 
qualitative and quantitative distinction between the long and short monophthongs has 
been reduced and in some younger speakers virtually lost. Much of the sound change 
has been influenced by English. 

Recently the project has turned its attention to changes in prosodic aspects of 
Māori. Among other things, we have conducted a number of experiments 
investigating the extent to which purely prosodic features of utterances allow listeners 
to distinguish between Māori and English, and to identify the age groups to which 
speakers belong. All these experiments consist in preparing samples of the speech of 
our speakers using a variety of filters, and/or simulations (Watson et al. 2011). 
 The earlier studies were inconclusive on whether any changes in the prosody 
of Māori could really be detected. We found that Māori speaking listeners were able 
to correctly distinguish between low-pass filtered (to 400Hz) Māori and English 
speech 72% of the time (Watson et al. 2011). We also found that the English of the 
Historical Elders (HE) was significantly less well identified than that from the Present 
day Elders (PE) and Young Māori (MY) speakers, and further the Māori of the HE 



speakers was significantly better identified than their English. However low-pass 
filtered speech contains not only the pitch information but also remnants of segmental 
information. In particular the F1 of some of the vowels we know have undergone 
sound shifts would be present in the data (/i/, /u/, /o/). Therefore it is difficult to 
ascertain whether the listeners were responding only to differences in the pitch of HE 
speakers, or whether the pitch cues are being conflated with some segmental cues. 

To this end we created a new set of stimuli from the sum of harmonically 
related sinusoids, with the lowest frequency being defined by the pitch contour of the 
original speech stimuli. The resulting saw-tooth like stimuli sound a lot like muffled 
speech heard through a wall. These new stimuli therefore contain the F0 contours of 
the original speech signal, plus the timing information, since F0 only exists for voiced 
segments of speech. We had two versions of these stimuli, one with flat amplitude, 
and the other with the amplitude modulated by the RMS (root mean square) amplitude 
from the original speech. We called these two conditions P and PRMS respectively. 

In the experiment presented here, we played the stimuli to 30 Māori speaking 
listeners (mean age 24.7 years) who were required to identify the language of the 
speakers. The set of sentences were exactly the same as in the earlier low-pass filtered 
experiment. We found the listeners correctly identify the language of the speech 
segments 59% of the time in the P condition, and 60% of the time for the PRMS 
condition, which is significantly greater than chance. We also found that they could 
not distinguish between speaker groups in the P condition, but for the PRMS 
condition there was a significant difference between the speaker groups for the Māori 
language, where the Māori of the HE group was correctly identified 80% of the time, 
compared to 57% and 54% for the PE and MY groups respectively.  

These results suggest whilst English and Māori can be distinguished on the 
basis of pitch (plus timing) cues, these alone are not sufficient to capture any changes 
in the prosodic cues in Māori. It is necessary to include the amplitude information as 
well. It is also interesting to compare the results from the Māori listeners to a group of 
Pākehā listeners who performed a similar task (Watson et al. 2011), although on a 
subset of the stimuli. In this task the Pākehā listeners were not able to distinguish 
between the speaker groups in any condition, although the smaller number of stimuli 
may be a confounding factor here. 
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