
Notsi OPD Supplement  
(Submitted by Joe & Jill McCarthy and Phil King) 

Introduction 
Notsi is an Austronesian language of the New Ireland family spoken by around 1750 speakers (2000 census) in 
villages along the central section of the east coast of New Ireland province, in Papua New Guinea.  These 
villages are interspersed with villages speaking the non-Austronesian language Kuot.   
References to the phonetics and phonology of Notsi can be found in Lithgow and Claasen (1968), Erickson and 
Erickson (1990) and King (forthcoming).  
An orthography and spelling guide was developed by Notsi participants (Ezekiel Bekas, Lydia Kariris and 
Soloko Lamis, mentored by Joe McCarthy) at an Orthotech workshop in Ukarumpa in 2000.   
The ‘Organised Phonology Data of the Nochi Language of East Coast Central New Ireland’ (Erickson and 
Erickson, 1990) contains a considerable corpus of phonetic data to explain the phonological processes described 
in it.  This OPD Supplement has thus primarily been written to provide some acoustic support for a refinement 
of the original phonological analysis, and to give some reasoning for changes that have been made to the 
orthography since then. 
The analysis is based on data collected by Lee and Laurinda Erickson, the SIL team for Notsi from 1988 to 
1992, the data and experience of Joe and Jill McCarthy, the SIL team in the Notsi area since 1996, and acoustic 
measurements made by Phil King, a language intern based in Ukarumpa, in 2004. 

Abbreviations 
2SG 2nd Person Singular 
INSTR Instrumental 
POSS Possessive 
SBJ MKR Subject marker 

Phonological Units 

Contrast Sets 

Consonants: 

Labials:  / p b m w / 

/pət/ ‘holy’ 
/bəˈtɛŋi/ ‘make a fence’ 
/mət/ ‘hole’ 
/ˈwətwət/ ‘strong’ 

/ɑˈpɛlmɛt/ ‘he is tired’ 
/ɑˈbɛlbɛl/ ‘he is naked’ 
/ɑˈmɛt/ ‘he died’  
/ɑˈwɛnə/ ‘he wants to’ 

/ɣup/ ‘shout’ 
- -  
/num/ ‘2SG POSS’ 
- - 
 

Alveolars & palatal:  /ts, t, d, l, n, r, s/

/ˈtəmən/ ‘INSTR’ 
/tsəp/ ‘arrive’ 
/dəˈmi/ ‘lick’ 
/ˈləmən/ ‘ocean’ 
/nəˈmɑŋ/ ‘custom’ 
/ˈrərər/ ‘light’ 
/səˈŋəul/ ‘ten’ 

/ˈɑtsəxə/ ‘no good’ 
/ɑˈtət/ ‘near’ 
/ɑdəˈmi/ ‘burn up’ 
/ɑˈləbə/ ‘wedding feast’ 
/ɑnəˈnɑn/ ‘sing’ 
/ɑˈrərər/ ‘it is lit’ 
/ɑsəˈsɔŋ/ ‘it hurts’

/ˈtɑmət/ ‘man’ 
- - 
- - 
/ləl/ ‘tree ant’ 
/ˈtəmən/ ‘exhausted’ 
/ˈrərər/ ‘light’ 
/ɛˈsəs/ ‘fight’ 
 

Velars and palatal:  /k, , , , j/

/koˈko/ ‘cousin’ /ɣɔˈɣɔ/ ‘watch for sorcerer’ /ˈɡoɡopen/ ‘swallow’ 
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/ˈŋɔrŋɔr/ ‘nose' 
/jok/ ‘yes’ 
 

/ləˈkobel/ ‘in the village’ * 
/ˈləɣʊm/ ‘crab’ 
/sɔˈɡoməre/ ‘scorpion’ 
/ˈləŋɪt/ ‘rain’ 
-

/ɑˈtɪk/ ‘to know’ 
- - 
- - 
/ɑˈtiŋ/ ‘swollen’ 
- 

   

Vowels:  /i, , e, , a, , o, , u, /

/ˈibɛ/ ‘bed’ 
/ˈɪtɔl/ ‘hungry’ 
/es/ ‘walk’ 
/ɛˈsəs/ ‘fight’ 
/ɑˈmɛt/ ‘he died’ 
- - 
/ˈolɔl/ ‘surprised’ 
/ɔk/ ‘hole’ 
/ul/ ‘new’ 
/ʊl/ ‘hair’ 

/pis/ ‘flat’ 
/pɪs/ ‘jump’ 
/ɡem/ ‘we(exclusive)’ 
/ɡɛm/ ‘sea shell’ 
/mɑn/ ‘bird’ 
/ˈmənmən/ ‘stay’ 
/lot/ ‘big’ 
/lɔt/ ‘boil’ 
/ˈlutɪ/ ‘strangle’ 
/ˈlʊtɪ/ ‘selfish’

/ˈkiki/ ‘kingfisher’ 
/ˈkɪkɪ/ ‘pitch pipe’ 
/ˈkeke/ ‘spring’ 
/ɣɛ/ ‘net’ 
/mɑ/ ‘tasteless’ 
/mə/ ‘and’ 
/ɣo/ ‘head’ 
/ɣɔ/ ‘fish’ 
/mu/ ‘poison vine’ 
/mʊ/ ‘only’ 
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Vowel Analysis 

Background and Typology 

The treatment of vowels in Notsi has been one of the most difficult areas in both analysing the phonology and 
developing a suitable orthography for the language.  A previous analysis was carried out by Erickson and 
Erickson (1990, for discussion see below), but the spelling rules that were suggested as a result have not met 
with wide acceptance.   

The analysis in this paper is based primarily on acoustic measurements from a corpus of data elicited by Phil 
King from three mother tongue Notsi speakers in 2004.  These were Katuben Apisai, Penias Paul and Shirley 
Taupis, all of whom are in their twenties or thirties.  The conclusions are also influenced by the intuitions and 
conclusions of the Notsi participants in an Orthotech (orthography design) Workshop in 2000, with Joe 
McCarthy acting as mentor. 

When looking at the vowels in Notsi it is helpful to have an impression of the vowel systems in other New 
Ireland languages.  Table 1 comes from King (forthcoming) and shows the vowel phonemes identified in the 
Austronesian languages of New Ireland for which data is available. 

 
Language Family / Linkage Single Vowels Lengthened 

Vowels 
Source 

Tigak [tgc] Tungag-Nalik f. ɑ e i ɔ u  SIL, n.d. 
Madak [mmx] Madak lk. ɑ e i o u  Lee, 1994 
Barok [bjk] Madak lk. ɑ e i o u ɑ: e: i: o: u: Garrett, 1999a 
Patpatar [gfk] St. George lk. ɑ e i o u ɑ: e: i: o: u: Hemmilä 1998 
Tungag [lcm] Tungag-Nalik f. ɑ ə e i o u  Hemmilä 1998 
Sursurunga [sgz] St. George lk. ɑ ə e i ɔ u  Hutchisson and 

Hutchisson, 1975 
Ramoaaina [rai] St. George lk. ɑ ə e i o u  Davies and Fritzell, 1997 
Lihir [lih] Tabar lk. ɑ ɛ e i ɔ o u  Park and Park, 2003 
Mandara [tbf] Tabar lk. ɑ æ e i ɔ o u  Hong and Hong, 1995 
Tangga [tgg] St. George lk. ɑ ɛ i ɪ o ʊ u ɑ: ɛ: i: o: u: Garrett, 1999b 
Kara [leu] Tungag-Nalik f. ɑ ə e i ɪ o ʊ u  Schlie and Schlie, 1993 
Tiang [tbj] Tungag-Nalik f. ɑ ə ɨ e i ɪ ɔ ʊ u  Kolkka and Kolkka, 2005 

p.c. 

Table 1: Typology of vowels in New Ireland languages 

Data for the Non-Austronesian language Kuot [kto] should be added to this table. A recent treatment of Kuot 
phonology is given in Eva Lindström’s 2002 PhD thesis on Kuot grammar.  Kuot is the closest language 
geographically to Notsi (in fact, the Notsi language area is completely surrounded on the mainland by Kuot 
speaking areas), and may well have influenced the phonologies of the neighbouring Austronesian languages.  
Lindström identifies six vowel phonemes for Kuot, a, ə, e, i, o and u, and also shows some of the phonological 
features of the area shared with Kuot (2002:127-128) – including lenition of voiceless stops in intervocalic 
positions, non-occurrence of voiced stops in final position and a partial phonological opposition between /ə/ and 
/a/.  

This typological overview shows that it would not be surprising to find more than five vowels in Notsi, and in 
particular that it would not be unusual for Notsi to have a phonemically distinct central vowel /ə/, with a distinct 
quality from the other vowels. 

Review of Erickson and Erickson (1990) 

Erickson and Erickson worked as an SIL team for the Notsi language (then Nochi) in the late 1980s and early 
1990s.  Their Organised Phonology Data (1990) contains good phonetic data and an early phonological 
analysis.  They rightly identify ten distinct vowel phones that occur in the language: ɑ, ə, ɛ, e, i, ɪ, ɔ, o, ʊ and u.   
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They describe these phones as allophones of only five vowel phonemes, including the possibility of the 
geminate vowel sequences /ii/, /aa/ and /uu/.  The relevant statement on allophonic variation (p.11) is as 
follows: 

1. The vowels /i, e, a, o, u/ are realized as allophones [ɪ, ɛ, ə, ɔ, ʊ] in closed syllables or unstressed open 
syllables: 

 /i, e, a, o, u/   [ɪ, ɛ, ə, ɔ, ʊ] / CVC 

    [i, e, a, o, u] ~ [ɪ, ɛ, ə, ɔ, ʊ] / CV unstressed 

    [i, e, a, o, u] / CV or V 

2. The sequences /ei/ and /ou/ are realized by the simple close vocoid [e] and [o] in closed syllables: 

 /ei/, /ou/   [e, o] / CVC 

    [ei, ou] / CV 

3. Geminate vowel sequences /ii/, /aa, and /uu/ are realized by the simple close vocoid [i], [a] and [u] in closed 
syllables. 

 

These rules explain a good proportion of the phonetic data.  For example, the minimal pairs [ɣət] ‘cane’ and  
[ɣat] ‘stone’ are explained as coming from the underlying forms /xat/ and /xaat/.   

However, these rules cannot explain a simple word like [ˈtələ] ‘this’,1 as they do not allow for the vowel [ə] to 
occur as the nucleus of a stressed CV syllable. This is the main flaw in their phonemic analysis. 

The phonemic orthography based on this analysis also proved hard to write, because it ends up with both more 
than one symbol being used for the same phonetic sound, and more than one sound being represented by the 
same symbol.  For example, a single <a> could represent phonetic [a] or [ə].  So, in the Erickson’s orthography, 
the written form <tala> would correspond to the phonetic realization [təˈla] ‘there (distal)’, where the two 
vowels have different acoustic qualities, rather than to the more natural [ˈtələ] ‘this’, with the same vowel 
quality in each syllable.  However, when the sound [a] occurs in a closed syllable, it needs to be written with a 
double grapheme, as in <baal> ‘dove’. 

These difficulties in the Erickson’s analysis and proposed orthography necessitated a more detailed acoustic 
investigation into the vowels of Notsi, and an attempt at a more satisfactory analysis. 

 Acoustic Analysis 

In order to make an informed statement about the phonology of Notsi, a substantial corpus of acoustic data was 
collected from which to make reliable statements.  Around 270 words were elicited from two Notsi speakers 
(Katuben Apisai and Penias Paul) and each word was recorded three times from each speaker, both in isolation 
and in a short context.  These words included a selection of inalienably possessed body parts, a large number of 
fish identified in the book ‘Reef Fishes of New Guinea’ and a collection of mainly monosyllabic words that 
exhibited the different vowels.  Later, an edited selection of these words was read by Shirley Taupis.  The list 
was read three times, giving three tokens of each word.  The analysis below is based on this combined set of 
data. 

One important question raised by the Ericksons’ analysis relates to the interaction of vowel quality and length, 
so this was investigated first.  Tokens of monosyllabic, monomorphemic CVCvl words where the vowel 
preceded a voiceless consonant (Cvl, to minimise the affect of the consonant on the preceding vowel) were used 
to measure vowel length and quality.  These measurements were made using PRAAT software.  Vowel quality 
                                                           
1 A possible solution under their phonemic interpretation could be that the stress has been heard incorrectly (so 
that the first schwa is in an unstressed syllable) and there is actually a glottal stop at the end to make this a 
closed syllable.  In situations like this, Erickson and Erickson recommend writing the final glottal stop in the 
orthography to make it easier to read.  However, this aspect of the orthography has not been accepted by the 
language group, nor have we been able to find acoustic evidence of a glottal stop closing this word (see next 
section). 
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was measured at the midpoint of the vowel segment and the first three formants were recorded.  Vowel length 
was measured from the end of any preceding plosive burst as far as the end of voicing. 

To represent vowel quality, Figure 1 below shows a plot of the first and second formants for the vowels in the 
words recorded by Shirley.  The plot was created using the software JPLOTFORMANTS. 

 
Figure 1: F1 vs. F2 for Notsi Vowels (Female Speaker) 

This formant chart shows ten different ellipses corresponding to the ten different perceived vowel qualities in 
Notsi.  This chart shows fairly distinct ellipses for the vowels[ɑ], [ɛ], [ə] and [ɔ]. At the front high region of the 
vocal space, the ellipses for [i] and [e] are fairly distinct from each other, but there is considerable overlap 
between [e] and [ɪ].  In the close back region all three perceptually distinguished vowels, [u], [o] and [ʊ], 
produced ellipses with considerable overlap. 

Regarding the durations within the CVCvl environment, the average durations, number of tokens and standard 
deviations for these vowels are given in Table 2. 

 

Vowel Number of 
tokens 

Average 
Duration (s) 

Standard 
Deviation 

Vowel Number of 
tokens 

Average 
Duration (s) 

Standard 
Deviation 

i 9 0.216 0.014 ɪ 15 0.127 0.019 

e 11 0.238 0.040 ɛ 8 0.165 0.012 

ɑ 15 0.238 0.023 ə 14 0.144 0.017 

o 9 0.195 0.017 ɔ 9 0.148 0.0139 

u 9 0.193 0.025 ʊ 12 0.122 0.016 

Table 2: Duration Measurements for Notsi Vowels 

These figures show a noticeable difference between the durations of the set that we will henceforth distinguish 
as ‘tense’ vowels, on the left of the table, and the ‘lax’ vowels on the right.  The durations for the tense vowels 
range from 193 to 216 ms, whereas for the lax vowels the range is between 122 and 165 ms.  King 
(forthcoming) presents an analysis of the central vowels only, and gives statistical analysis to show that the 
difference in duration between [ɑ] and [ə] is significant at the 99.9% level.  This is in marked contrast to 
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Sursurunga (a related language with six phonemic vowels) where the difference in duration between the 
equivalent vowels is not statistically significant.  This suggests that length is a significant part of the 
phonological system of Notsi vowels. 

King further shows that the difference in quality for these two vowels is also significant at beyond the 99.9% 
level (calculated by comparing the averages for F1 and F2 for these vowels).  This suggests a different 
phonological system to the other nearby languages with phonemic length (such as Madak and Patpatar), for 
which the available data suggests that length is realised by longer vowels which maintain the same quality.   

Hubbard (1998) presents a typological overview of phonological length that distinguishes two types of 
languages:  those where the longer vowels have the same quality as their shorter counterparts and those where 
the longer vowels have a distinct quality.  She found that the first kind of language typically has a duration ratio 
of around 1:2, whereas the latter type have duration ratios around 1:1.5.  The data for Notsi fits well with this 
second kind of system.  If the vowels are divided into long/ short pairs as in the rows of Table 1, the ratios 
between the averages are as given in Table 3.   

 

Short / lax vowel Long / tense vowel Ratio 

ɪ i 1:1.70 

ɛ e 1:1.44 

ə ɑ 1:1.65 

ɔ o 1:1.32 

ʊ u 1:1.58 

Table 3: Ratios of Vowel Duration 

Returning to the formant plot in Figure 1, these length ratios explain the overlap between [e] and [ɪ] and 
between [o] and [ʊ].  In these cases it is likely that it is the length rather than the vowel quality that gives the 
primary perceptual clue as to which vowel the speaker is aiming at.  The remaining area of overlap in the 
ellipses in Figure 1 is that between [u] and [o].  This reflects a real problem for the phonology and the 
orthography.  There are a number of words which some speakers want to write with an <o> while others prefer 
a <u>. At other times, a word that is initially heard from one speaker as containing a [u] may sound like it 
contains an [o] when heard from another speaker. This might suggest that there is not in fact a phonemic 
contrast here.  However, there are minimal pairs that distinguish between these two vowels, for example [ˈkuku] 
‘dust’ and [ˈkoko] ‘cousin’.  Interestingly, when a recording of Katuben saying the second of these was played 
back to Penias (out of context) he was not immediately sure which it was.  It became clear when played in 
contrast with a token of the other word.  This suggests that - even to mother-tongue speakers - this distinction is 
not always clear out of context.  A set spelling for these words will be decided upon, recorded in the dictionary 
and used in publications in Notsi. 

This acoustic analysis has been based only on monomorphemic CVCvl words, and a full acoustic analysis has 
not yet been carried out on words of more than one syllable.  However, from the data available, it looks like 
members of both short and long vowel categories can form the nucleus of either stressed or unstressed CV and 
CVC syllables.  Table 4 shows the lengths of the vowel nuclei in a selection of two-syllable words recorded by 
Katuben. The middle token of the three isolated tokens was used. Word final open syllables were measured to 
the point at which PRAAT no longer registered a glottal pulse.  S represents a short / lax vowel from the set [ɪ, 
ɛ, ə, ɔ, ʊ] and L represents a long / tense vowel from the set [i, e, a, o, u]. 
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Vowels Syllables Token Gloss Syll. 1 Length (ms) Syll. 2 Length (ms) 

SS CV.CV ˈtələ ‘here’ 55 147 

  ˈlʊtɪ ‘greedy’ 46 119 

  məˈtʃɛ ‘blue-lined 
surgeonfish’ 

55 82 

 CV.CVC məˈnəs ‘warty lipped mullet’ 59 64 

  ˈtəlʊt˺ ‘spotted 
porcupinefish’ 

56 44 

 CVC.CVC pʊtˈpʊt˺ ‘knee’ 39 61 

SL CV.CV nəˈɡɑ ‘mother’ 65 164 

  təˈlɑ ‘there (distal)’ 55 233 

  bəˈlo ‘flathead’ 64 206 

 CV.CVC məˈlus ‘smooth tailed 
trevally’ 

48 113 

  ɣəˈbeŋ ‘sidespot goatfish’ 55 110 

 CVC.CVC ŋʊsˈtok˺ ‘yellow-margined sea 
perch’ 

62 154 

LS CV.CV ˈlutɪ ‘strangle’ 112 80 

  ˈpɑlʊ ‘tripletail maori 
wrasse’ 

114 88 

 CV.CVC ˈtɑmət˺ ‘man’ 95 56 

 CVC.CVC - - - - 

LL CV.CV ˈɣilɑ ‘convict surgeonfish’ 114 151 

 CV.CVC duˈdur ‘owl’ 93 138 

 CVC.CVC rikˈrik˺ ‘cricket’ 90 102 

Table 4: Lengths of Vowel Nuclei in Two–syllable Words 

This table shows a number of important features. 

Firstly, there is evidence of short vowels in word-final CV syllables that are not closed by glottal stops.  
Looking at short vowels occurring in word-final CVC syllables closed by voiceless consonants, the length is 
between 44 ms and 64 ms.  A similar duration would be expected for a word final syllable with a short vowel 
closed by a glottal stop.  However, the data here shows a range from 80 ms (when the first syllable contains a 
long vowel) to 169 ms (when the first syllable contains a short vowel), suggesting there is no final glottal stop 
curtailing the length of the vocoid segment.    

Secondly, the first three entries in the table clearly show short vowels as the nucleus of stressed CV syllables.  
This is not provided for by Erickson’s allophonic variation, and requires revision of his phonological analysis.  

Thirdly, this table gives insight into the interaction between stress and duration in Notsi. Looking at the 
CV.CVC and CVC.CVC examples (the cases where both vowel nuclei in the word are followed by a 
consonant), the stressed syllable is easily identified as the syllable where the vowel nucleus has greatest 
duration.  When both vowels are from the short / lax group, the stressed syllable has a longer nucleus than the 
unstressed one, but it is still shorter than an unstressed long / tense vowel (and much shorter than a stressed long 
/ tense vowel).  As a comparison with a neighbouring language, Lindström and Remusen (2005) provide an 
acoustic analysis of intonation in Kuot.  They show that stress in Kuot is primarily correlated with duration, 



 8

rather than pitch.  This could also be true for Notsi, even though Notsi has phonemes with contrastive length 
whereas Kuot does not. 

This analysis of two-syllable words gives further evidence that the set of short / lax vowels [ɪ, ɛ, ə, ɔ, ʊ] 
contrasts with the set of long / tense vowels [i, e, ɑ, o, u] in both open and closed syllables, and in both stressed 
and unstressed syllables.  We therefore prefer an analysis with ten distinct vowel phonemes.  These could be 
phonologically interpreted as five short vowels and five long counterparts (that also differ in quality), but to 
prove this or investigate further is beyond the scope of this paper.  For the purposes of this analysis, each of the 
ten vowels will be considered as filling a single V slot within the syllable structure. 

Implications for orthography 

Although orthographic issues are not within the remit of a normal OPD supplement paper, we want to use this 
opportunity to look at some of the implications of this analysis for the orthography, and in particular the 
revisions that are necessary to the orthography suggested by Erickson and Erickson.  

The main implication for Notsi orthography from this study is the recognition of two central vowels with 
distinct qualities and distinct durations that can occur in vowel nuclei of open and closed, stressed and 
unstressed syllables, and as such need to be distinguished in the orthography.   

Table 5 gives an impression of the frequency of the different phonemes by showing the frequency counts of the 
different graphemes in the Gospel of Luke when written using the spelling system suggested by the Orthotech 
participants in 2000.  In this orthography each lax / short vowel is written with a single grapheme whereas each 
tense / long vowel is written with a double grapheme. 

 

Grapheme Phoneme Frequency 

a ə  19,629 

e ɛ  5,098 

i ɪ  11,145 

o ɔ  5,657 

u ʊ  5,507 

aa ɑ  8,523 

ee e  130 (24 words) 

ii i  246 (50 words) 

oo o  92 ( 9 words) 

uu u  39 (11 words) 

Table 5: Functional Load of Vowels in Luke 

[ə] is the most frequently occuring vowel phoneme, so it should be represented in an intuitive and clear way to 
help reading and spelling.   The long / tense central vowel [ɑ] is the third most frequently occurring phoneme, 
so it is important that it is clearly distinguished from [ə].   

Table 5 suggests that the other members of the long / tense set, [e]. [i], [o] and [u], are much less frequent.  
Thus, it is probably not as important to differentiate these from the short / lax vowels in the orthography. 

Because of this, the current suggested orthography involves underdifferentiation of [i] and [ɪ], of [e] and [ɛ], of 
[u] and [ʊ] and of [o] and [ɔ].  All the minimal pairs we are aware of that this would leave undistinguished 
should be understandable from the context. This leaves six distinct vowels to be represented in the orthography: 
[i / ɪ], [e / ɛ], [ə], [ɑ], [o / ɔ] and [u / ʊ].    

The two orthographic possibilities considered for such a system mirror those of Sursurunga and Ramoaaina 
respectively.  Both of these are in the same language family and some Notsi speakers are aware of these 



  

9 

orthographies.  In Sursurunga, [ə] is written <á> and [ɑ] as <a>.  In Ramoaaina, [ə] is written <a> and [ɑ] as 
<aa>.  The double grapheme has been used in Notsi for several years so people are familiar with this.  The 
accented grapheme has not been tested as much, but some speakers were keen to try it, so a calendar was 
published for 2005 using this method.  The response has been that the double grapheme was preferred. 

Table 6 summarises the proposed orthographic choices for the vowels. 

 

Grapheme Phoneme(s) Represented 

a ə (not word initial) 

ɑ (word initial)2 

e e   ɛ 

i i    ɪ 

o o   ɔ 

u u   ʊ 

aa ɑ 

Table 6: Orthographic choices for vowels 

There is still the possibility of a small number of minimal pairs between the underdifferentiated phonemes that 
Notsi speakers would like to see distinguished in the orthography.  In these cases the long / tense vowel will be 
written with a double grapheme, and the information will be part of the dictionary. 

Phonetic Variants of Contrastive Segments 
There is some allophonic variation of phonemic segments as noted in Erickson (1990).  The data is presented 
again here with some slight changes. 

1. [i] and [u] are realized by /j/ and /w/ in CV and CVC syllable onsets.  (See Erickson, 1990, p. 3, section 
2.1.1, rule #1 with examples.) However, (in contrast to Erickson and Erickson) only /w/ will be written in 
the orthography with a distinct symbol.  <y> was used in a trial orthography, but there was a preference to 
return to <i> as in Tolai. 

2. Voiceless stops are unreleased in syllable coda position.  (See Erickson, 1990, p. 6, Rule #1 with 
examples.) 

3. Voiced plosives vary with pre-nasalized voiced plosives intervocalically (Erickson, 1990, p. 6, rule #5, 
examples augmented to show other points of articulation).  The pre-nasalization is limited to the older 
generation and appears to be dying out. 
 [b] /lubati/ [lu.b.t] ~ [lu.mb.t] ‘untie’ 
  /lupchi/  [lp.ti] ‘remove’ (pick fruit) 
 [d] /adi/  [ɑ.di] ~ [ɑ. ndi] ‘get’ 
  /ati/  [ɑ.ti] ‘know’ 
 [ɡ] /sɑ/  [sɑ] ~ [sɑ] ‘near me’ 

4. /l/ is sometimes realized as [ ] (retroflexed l) following a non-front vowel in the syllable coda position.  
(Modified from Erickson 1990, p. 6, rule #6, extra examples added.) 
 /bul/  [bul] ~ [bu ]  ‘outrigger canoe’ 
 /pal/  [pl] ~ [p ] ‘sun’ 

                                                           
2 [ə] never occurs word initially, so there is no confusion here. This spelling rule has been used for many years 
and has been well received by Notsi speakers.  This is one of the four spelling rules included in the Notsi 
Spelling Guide (2000) developed by Notsi speakers at an Orthotech workshop. 
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5. /n/ is sometimes realized as /l/ following a non-back vowel in the syllable coda position.  While this is in 
actuality variation between full phonemes, the rule is stated here because, like rule #4 above, it also 
involves /l/. (Modified from Erickson 1990, p. 6, rule #6, extra examples added.) 
 /lan uma/  [ln um] ~ [ll um] ‘in the garden’ 
 /pansin/   [p´n»sIn] ~ [p´n»sIl] ‘name of hamlet' 

6. /r/ is pronounced flapped [] intervocalically and trilled [r] word initially and word finally.  This rule does 
not apply to reduplicated words.  (See Erickson, 1990, p. 6, rule #7, with examples.) 

7. Lax vowels /, , , , / are in free variation word-finally with [, , , , ].  The glottal stop is 
very lenis and is often only audible in slow, careful speech.   
 /tl/ [tl]  ~  [tl] ‘give’ 
 /m/ [m]  ~ [m] ‘just’ 

Syllable Structure, Timing and Co-occurrence Restrictions 

Syllable types  

Simple: V, CV, CVC, VC  
 (See examples in Erickson, March 1991, p. 18) 

Complex:  CVV, CVVC  
 /niu/ [niu] ‘coconut’ 
 /xuen/ [xun] ‘beach’ 

Where syllable breaks are not marked in this paper, they are obvious according to the following conventions: 

1.  A syllable break always occurs between two consonants. 
2.  A syllable break always occurs before a single consonant (e.g.; CV.CV) 
3.  Where there are two vowels together, they are in the same syllable unless marked. 

 [; mu.ɑt˺] ‘python’ 
 [til] ‘conch shell’ 

The status of [i / y] and [u / w] is covered well in Erickson and Erickson (1990:4,9).  The only difference we are 
proposing is orthographic.  Although both [i] and [u] are recognised as semi-vowels in syllable initial position, 
only the [u] will be written as a distinct grapheme /w/.  The proposal to use <y> has been tried for a number of 
years but has not been widely accepted, so the proposed orthography is removing this grapheme from the 
alphabet again.  

Tables 7 and 8 below show observed vowel sequences making one syllable and two syllables.  Table 9 shows 
co-occurrence restrictions involving consonants across syllable boundaries.  There are no monosyllabic 
consonant clusters.  It is noted that observed word-medial consonant clusters can be formed by a number of 
grammatical processes including:  CVC reduplication [ˈamkam], verb compounding [ˈbekli] and affixation 
[atli].  Some consonant clusters are not readily explainable and it is beyond the scope of this paper to 
examine this further.  It is anticipated that further data may fill in gaps in the consonant chart. 
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Table 7: Vowel Sequences making one syllable 
 n  J  j  F  f   ¿  Z  ¬  

n    ☯ o j
b  

‘fire’ 

☯ o F
/ ¼¿
/ b  
‘island’ 

☯ o ɑ
/ ¾J

b  
‘rest’ 

☯ o Àb  
‘liver’ 

☯ ½ n¿ b  
‘shell sp’ 

 ☯ o p
b  

‘yes’ 

☯ o ¬ O
b  

‘yellow’ 

J            

j  ☯ n µj
nb  

‘call out’ 

         

F            

f  [tɪˈŋɑi] 

‘trout’ 

 ☯ g
j b  

‘shark’ 

   ☯ ɑ/ ×

ɑ¿ b  

‘good’ 

   

 ☯ À nµ
b  

‘trumpet’ 

     ☯ µ ¿ 
Àj Ob  
‘in bush’ 

 ☯ i
/ i

b  
‘stone’ 

 

¿  ☯ p ¿ n
/ ¾nb  
‘sandpiper’ 

 ☯ ¾j b  
‘grease’ 

☯ À¿ F ¼
b  

‘bone’ 

 ☯ ¼ /
¾ b  

‘tomorrow’ 

 ☯ ¾Zµb  
‘feather’ 

  

           

¬            
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Table 8: Vowel Sequences making two syllable 
 n  J  j  F  f   ¿   ¬  

n      ☯ µ /

n; ɑÀ
b  

‘daytime’ 

  ☯ ; g
µ/ n
/ b  
‘bread 
fruit’ 

 

J           

j           

F           

f  ☯ g ɑ/
nb  

‘to cover’ 

 ☯ F / ∕

; l ɑ
/ j b  
‘argue’ 

   ☯ À ; µ

ɑ/ ¾ɑb  
‘today’ 

  

 ☯ g
/ nb  

‘overnight
mumu’ 

     ☯ À /

µ ; ¾ɑ
b  

‘here’ 

  

¿    ☯ ; ¿
/ j b  
‘pour’ 

 [; mu.ɑt]
‘python’ 

[; lɑ.mu.
] 

‘first’ 

   

     ☯ ɑ; À

/ ɑb  
‘to heal’ 

    

¬           
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Table 9:  Observed Consonant Clusters 
 

 b t d  k l m n  p r s t  

b               

t               

d               

               

k   [dkdk] 
‘small’ 

  [bekli] 
‘tear down’ 

[mkmer] 
‘magic’ 

  [pɑkpɑk] 
‘handbag’ 

  [bɑtktk] 
‘trouser’ 

 

l [blbl] 
‘rubbish 

heap’ 

[tmpultsi
] 

‘crooked’ 

 [ll] 
‘side’ 

[klkl] 
‘skin’ 

 [plmet] 
‘tired’ 

 [buli] 
‘dig post 

hole’ 

[pɑlpɑl] 
‘wing’ 

 [blsi] 
‘meet’ 

[ɑlt] 
‘bite’ 

 

m  [tsmtsm]
‘peck for 

food’ 

 [mmn]
‘tickle’ 

[ɑmkɑm] 
‘crawl’ 

[lmlm]
‘watch’ 

   [tmpultsi]
‘crooked’ 

 [omsɑ]
‘useless’ 

[ɑtɑmtɑmi] 
‘bother’ 

 

n [mtnbu] 
‘clan’ 

[pɑntsi] 
‘strike’ 

  [xnkn] 
‘sand’ 

[pnli] 
‘brush off’ 

[mnmn] 
‘stay’ 

     [ɑmntei] 
‘kill’ 

 

 [bb] 
‘leaf fence’ 

   [kk] 
‘eagle’ 

[mlen]
‘respect’ 

    [rr]
‘cage’ 

[dsus]
‘breast 
milk’ 

  

p  [luptsi] 
‘pick fruit’ 

  [tpkinɑ] 
‘owner’ 

         

r  [prts]
‘debt’ 

 [irir] 
‘rattle’ 

[krkrwau]
‘split leaf’ 

   [irirk]
‘creak’ 

[prprrek
] 

‘thunder’ 

  [murtin] 
‘very large’ 

 

s [bsbs] 
‘leprosy’ 

   [ɑloskiti] 
 ‘post a fence’ 

[kɑrisli] 

‘undress’ 

[koskosmt]
‘deep sea’ 

 [ɑlosi] 
‘post a 
fence’ 

[psps] 
‘tie, hab.’ 

  [must] 
‘angry’ 

 

t    
 

 [ɑtotki] 
‘properly’ 

[ɑrotli] 
‘pour out’ 

 [wɑtnɑim]
‘grave 
stone’ 

 [ɑputput] 
‘gather’ 
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Co-occurence Restrictions 

1. //  never occurs in a cluster with any other consonant.  (See Table 3.) 

2. /b, d, , t/  never occur syllable finally, and therefore never occur as the first consonant in a consonant 
cluster.  (See Table 3, also Erickson, March 1991, p. 6, Rule #4.)  In cases such as reduplication, where 
grammatical processes would result in unacceptable consonant clusters, allowable consonants are 
substituted: 
 

 [putsai] ‘call’ 
 [putputsai] ‘call (habitually)’ /t/ is replaced by /t/ 
 
 [tbli] ‘feed’ 
 [tmtbli] ‘feed (habitually)’ /b/ is replaced by /m/ 

Stress 
There has been some difficulty in accurately placing stress in Notsi.  Erickson and Erickson (1990) state that 
stress in Notsi is predictable, with the general rule that it occurs on the final or heaviest syllable (with heavy 
syllables identified as those with a complex vowel nucleus, those that are closed or those that begin with the 
postalveolar affricate /ts/).  However, these rules do not appear to cover enough of the data for us to agree that 
stress is totally predictable.  In particular there are a large number of two-syllable words with first syllable stress 
on a non-heavy syllable, conflicting with the conclusion that stress is generally final.  Typologically, the most 
closely related language, Mandara, has consistently penultimate stress in the southern dialect, and a more 
complicated system in the other dialect, including some examples with initial stress (Hong, 2005, personal 
communication).  The closest language geographically, the non-Austronesian language Kuot, has contrastive 
stress that is lexically determined (Lindström, 2002).    
In order to present a better description of stress in Notsi, 80 of the words recorded by Katuben were listened to 
by two different non-native speakers and the stress assignment compared.   
The acoustic record was also consulted (using PRAAT software) to help draw conclusions. Stress is typically 
realised acoustically by some combination of frequency, duration and intensity.  However, ‘measuring stress 
from the acoustic record is difficult because the acoustic correlates of stress interact’ (Ladefoged 2002: 94). 
This process showed that it is difficult for non-native speakers to assign stress in Notsi correctly and 
consistently!  However, there was substantial agreement over the majority of the tokens, and the results suggest 
that the original formulation needs to be revised. 
There were several examples of two-syllable words where both speakers agreed stress was on the first syllable, 
and this was confirmed by that syllable having greater pitch, intensity and duration.3 In many of these cases the 
general rule provided by Erickson and Erickson would have predicted second syllable stress.  Examples are 
given below (with the stress predicted by Erickson and Erickson given in brackets): 
 
 [ˈtələ] ‘this’ (both weak syllables, so should be default stress on final syllable) 
 [ˈɣilɑ] ‘convict surgeonfish’ (both heavy syllables, so should be default stress on final syllable) 
 [ˈkeke] ‘spring on beach’ (both heavy syllables, so should be default stress on final syllable) 
 [ˈtəlʊt˺] ‘spotted porcupinefish’ (final syllable heavy, so should be stressed) 
 [ˈtəmən] ‘INSTR’ (final syllable heavy, so should be stressed) 
 
There were also a number of examples where final syllable stress was observed and confirmed by all three 
acoustic correlates.  For example: 
 [duˈdur ] ‘owl’ 
 [məˈnəs ] ‘warty-lipped mullet’  
 
All of the examples above are two syllable words with either both short / lax vowels or both long / tense 
vowels.  In the majority of cases stress is on the first syllable rather than the final syllable, suggesting 

                                                           
3 Duration was greater when the vowels were in comparable environments. That is, when both were followed by 
a consonant.  In ˈCV.CV words, the final vowel is longer than the first even though it is unstressed.   
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penultimate stress may be the default for two syllable words, rather than final stress.  However, the stress 
contrast between words like [ˈtəmən] and [məˈnəs ] which have very similar phonological constituents suggests 
that stress cannot be totally predicted. 
 
When words contain a mixture of short / lax and long/ tense vowels, the situation is more complicated. This is 
particularly true for CV.CV syllables where the vowel in the first syllable is short / lax and the second syllable 
contains a long / tense vowel. These are often cases where independent non-native speakers differ in their 
assignment of stress.  Acoustically, one reason for this is that the syllable containing the long / tense vowel has 
greater duration, but often has lower pitch and less intensity than the short / lax one.  For example, the 
waveform for [təlɑ] ‘there (distal)’ is shown in Figure 2 below.  The white line shows the intensity, which peaks 
in the first syllable, and the dark line shows the pitch, falling throughout the word.  
 

 
Figure 2: Acoustic properties for [təlɑ] 

Since the analysis for Kuot (Lindström, 2005) identifies pitch as unrelated to stress, and intensity is ‘not a good  
indicator of stress’ (Ladefoged 2002:92), we prefer to take the analysis that stress in this case (and similar 
examples) is on the second syllable, where the vowel has greater duration. 
Stress assignment for two syllable words in Notsi can thus be summarised as follows: 

• Stress is not totally predicable, but neither have examples been found that differ only in placement of 
stress. 

• The unmarked stress assignment appears to be on the penultimate syllable. 
• Long / tense vowels are stressed in preference to short / lax vowels. 
• Syllables beginning with the postalveolar affricate are stressed in preference to those beginning with 

other consonants. 
• Closed syllables may be stressed in preference to open sylllables. 

For words of three or more syllables, the default position for primary stress appears to be the antepenult.  This is 
evidenced in a number of words where all the syllables contain short / lax vowels.  There are also several 
examples where stress is on the penultimate syllable (or earlier in the word for words of four or more syllables) 
so it is not possible to say that stress is completely predictable.  As in the case of two-syllable words, long / 
tense vowels are stressed in preference to short / lax vowels.  For example, 
 [ˈmɔɣɔdə] ‘parrotfish’ (antepenult) 
 [tɔˈtɔpʊnə] ‘sixspot goby’ (antepenult) 
 [pərˈpərəɣə] ‘white stone’ (antepenult) 
 [ləˈŋulə] ‘trevally’ (penult, tense vowel is stressed) 
 [ˈmələˌbɔrɔ] ‘guinea fowl moray’ (before antepenult) 
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The common prefix [ɑ] ‘SBJ MKR’ is extrametrical and is never stressed.  For example, 
 [tɪl] ‘stand’ [ɑˈtɪl] ‘SBJ MKR.stands’ 
 [məˈdɪl] ‘cold’ [ɑ məˈdɪl] ‘SBJ MKR.cold’ 
 [ˈwətwət] ‘strong’ [ɑˈwətwət] ‘SBJ MKR.strong’ 
 

Morphophonemics 
There are a few other processes which have not yet been discussed or which are mentioned by Erickson (1990), 
but the details are refined here. 
 
Intervocalic fricativization: 

The relationship between velar plosive /k/ and velar fricative // is complex.  Contrast between the two is 
observed in CV reduplicated environments in monomorphemic forms: 
 /kiki/ [kiki] ‘kingfisher’ 
 /xixi/ [ii] ‘mushroom’ 
In forms where there is no CV reduplication, only [] occurs between vowels: 
 /axu/ [a.u] ‘cook’ 

This is also true across word boundaries, where a process of intervocalic fricativization can be observed: 
 [nuu] ‘my’ + [kpun] ‘dog’ = [nuu pun] ‘my dog’ 

The velar fricative never occurs following a consonant: 
 [num] ‘your’ + [kpun] ‘dog’ = [num kpun] ‘your dog’ 

Nor does it occur in contracted forms: 
 [ln] ‘in’ + [kobl] ‘village’ = [lkobl] ‘in the village’ 

A few forms are never affected by the fricativization: 
 /kp/ [kp] ‘sea cucumber’  
 /no kp/ [no kp] ‘sea cucumbers’ (plural) never *[p] 

There is some evidence that the base phoneme psychologically in the intervocalic fricativation process is the 
fricative and not the plosive.  In locally authored and reader-tested translated materials, there is a marked 
preference, though not consistently, to use the fricative utterance initially, for example in the title of the 
Christmas story book: 
 /Xan Tsinap Yesu/ ‘His Arrival Jesus’ 

Finally, there are a few words where the fricative // is in free fluctuation between [x] ~ [], for example:  
 [xua.l] ~ [ua.l] ‘old woman’ 

Lindström (2002) identifies intervocalic lenition of voiceless plosives as an areal phonological feature.  In Kuot 
a similar fricativization occurs for [p] (to [v] or [β], but this has not been observed in Notsi. 

 
Vowel Laxing:  

When the tense vowel /ɑ/ is involved in CV reduplication it has a more lax articulation in the unstressed 
syllable.  Stress is maintained as in the unreduplicated form. 

Example: 

 [ɑ; nɑn] ‘sing’ [ɑ.n; nɑn] ‘song’ 
 [; pɑ.re] ‘talk’ [p; pɑ.re] ‘talking’ 
 - - [k; kɑ.ls] ‘finger’  (monomorphemic form) 
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