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The realisation of consonant clusters in te rHR 0ƗRUL loanwords 
 

CRAIG W. J. S. STANSFIELD1 
Te Herenga Waka 

 
 
Abstract 
 
When foreign νʃ[K]o9[ʻo3ʃ[[ʃνʻKoCŋχʃoχʻo[ʻʃojƗʃ[Coand are made to conform to its phonemic 
inventory and phonotactics, speakers must often make choices as to how to deal with the 
loanwords¶ …ʃŋ]ʃŋ9ŋχo …”ħ]χʻ[]co 19Vo k9[”ʃν¶]o ɾʃħŋK9χCʃŋ9”o …x9θχʻ[o µBorrowing and its 
9”χʻ[ŋ9χCωʻ]o Cŋo jƗʃ[C¶ (Harlow, 2004) sets out the basic choice between anaptyxis and 
consonant loss, but which strategies are used for which te reo jƗʃ[Coloanwords; why; which 
vowels are inserted when anaptyxis is involved; and which consonants are lost in which 
environments when cluster reduction occurs has been little studied. This paper summarises the 
conclusions in the literature and extends them by a study of the loanword appendix in Herbert 
5C””C9—o5C””C9—]¶]o …”9]]C…oA Dictionary of the Maori Language (Williams, 1844/1971) to 
propose a fuller set of conclusions regarding the phonological adaptation of loanwords in te 
[ʻʃojƗʃ[Cc 
 
Keywords 
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1 Introduction 

In acquiring a loanword, speakers of a language need to make a choice between retaining the 
source language¶] phonemic inventory and phonotactics (wholly or in part) or adapting it 
(wholly or in part) to the phonemic inventory and phonotactics of their own language. A formal 
distinction can be made between the former type of loanwords, known as Fremdwörter 
(German, µforeign words¶), and the latter type, known as Lehnwörter (German, µloanwords¶). 
The degree of adaptation is not necessarily binary, but rather is often a point on a spectrum, 
and the adaptation may occur independently of orthography (where this is relevant). For 
example, the word garage has been borrowed from French into many languages, including 
English, without (in English) any change in spelling, but with variable realisations in English 
pronunciation. The French pronunciation is /ga.ݓaݤ/; New Zealand English pronunciation 
ranges from a modified /gݤޝܣ݋ޖܫlo χʃo 9o —ħ…xo —ʃ[ʻo ɾħ””Vo ɹŋ⁓”CɾCʻKo lܫ݋.ܭ⁓ޖdݤ/. The former 
pronunciation can be described as a Fremwort, the latter as a Lehnwort. 

Some of the factors that can influence this choice between Fremdwörter and Lehnwörter 
are the degrees to which the source and recipient languages have (i) common phonemic 
inventories; (ii) similar phonotactic constraints such as allowable syllable structures; and (iii) 
similar word stress patterns. This study investigates χʻo [ʻʃo jƗʃ[C Lehnwörter taken from 
English as well as a small number of tokens from other contact languages. ɹ]ojƗʃ[Co 9ŋKo

 
1 I wish to thank two anonymous reviewers for their constructive and careful feedback on this paper, which has 

greatly improved it. Any errors of course remain my responsibility. 
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English possess differing phonemic inventories, allowable syllable structures, and stress 
patternsāo9o…”ʃ]ʻ[oCŋωʻ]χC⁓9χCʃŋoʃɾojƗʃ[CoLehnwörter is informative for our understanding of 
xʃνo]θʻ9“ʻ[]oʃɾoχʻo[ʻʃojƗʃ[Coθʻ[…ʻCωʻo9ŋKo…xʃʃ]ʻoχʃo—ʃKCɾVoAŋ⁓”C]xo]ʃħ[…ʻoνʃ[K]o9ŋKoxʃνo
χxC]o…ʃŋχ[9]χ]oνCχxo χxʻo9θθ[ʃ9…xoʃɾo]θʻ9“ʻ[]oʃɾoʃχxʻ[o ”9ŋ⁓ħ9⁓ʻ]o Cŋo…[ʻ9χCŋ⁓o χxʻC[o ”9ŋ⁓ħ9⁓ʻ]¶o
Lehnwörter. 

6ʻo[ʻʃojƗʃ[CoC]o9oparticularly useful case study in this regard because of: 
(i) 6xʻo ”ʃŋ⁓o xC]χʃ[Vo ʃɾo …ʃŋχ9…χo 3ʻχνʻʻŋojƗʃ[Co 9ŋKoAŋ⁓”C]xāo Cŋo 9o θʃ”CχC…9”o ʻŋωC[ʃŋ—ʻŋχo ʃɾo

colonisation and a linguistic environment where English moved from being the language 
ʃɾo9o]—9””oθ[ʃθʃ[χCʃŋoʃɾo2ʻνoPʻ9”9ŋK¶]oθʃθħ”9χCʃŋoχʃoCχ]o—9Iʃ[CχVo”9ŋ⁓ħ9⁓ʻoνCχxCŋoRuoyears 
iɐʻŋŋʻχχāo.‘h.mo…ʃ—θ9[ʻoχxʻo…ʻŋ]ħ]oʃɾojƗʃ[Coʃɾo8ʻθχʻ—3ʻ[o.‘fp௅8ʻθχʻ—3ʻ[o.‘f‘o9ŋKoχxʻo
Second census of the Colony of New Zealand i(Ɨ“ʻxƗlAħ[ʃθʻ9ŋo…ʻŋ]ħ]noʃɾoRHo/ʻ…ʻ—3ʻ[o
.‘f‘no9ŋKoνxʻ[ʻo—ʃ]χojƗʃ[Co3ʻ…9—ʻo3C”Cŋ⁓ħ9”c 

(ii) Txʻoωʻ[Vo]χ[ʃŋ⁓oθ[ʻɾʻ[ʻŋ…ʻoʃɾojƗʃ[Co]θʻ9“ʻ[]oɾʃ[oZʻxŋν|[χʻ[oʃωʻ[og[ʻ—Kν|[χʻ[ (Bauer et 
al., 1993, p. 354). 

(iii) The restricted phonemic inventory ʃɾoχʻo[ʻʃojƗʃ[Cāoʃŋʻoʃɾoχxʻoνʃ[”K¶]o]—9””ʻ]χ (Bauer et 
al., 1993, pp. fRv௅fyp). 

(iv) The strict (C)V(V) syllable structure ʃɾo χʻo [ʻʃojƗʃ[C, with both consonant clusters and 
codas prohibited (Bauer et al., 1993, pp. fHy௅fHH; Warren & Bauer, 2004, pp. 615, Bauer 
& Warren, 2004, p. 581). 
These factors [ʻ]ħ”χoCŋo9o”9[⁓ʻoŋħ—3ʻ[oʃɾo”ʃ9ŋνʃ[K]oCŋoχxʻojƗʃ[Coωʃ…93ħ”9[V (at least prior 

χʃo χxʻojƗʃ[Co 1ʻŋ9C]]9ŋ…ʻo ʃɾo χxʻo early 1970s onwards) and a requirement for a very high 
proportion of loanwords to be modified in the process of being borrowed. 

Looking specifically at the interesting approaches taken by jƗʃ[Co ]θʻ9“ʻ[]o χʃo Aŋ⁓”C]xo
source word consonant clusters, these considerations give rise to the basic research question of 
this paper: How are source word consonant clusters made to conform to the required 
e&t9e9t)V\OODEOH)VWUXFWXUH)RI)WH)UHR)0ƗRUL" This in turn gives rise to the detailed research 
questions of: (a) how is the consonant cluster of the source word modified?; (b) if one or more 
consonants are deleted, which one(s) are they?; (c) if an anaptyctic vowel is inserted, how is it 
determined?; and (d) what are the likely phonetic and/or other motivations for all of these 
choices? 

This paper is organised as follows. Section 1 is an introduction to the research area and 
why it is of interest. Section 2 sets out the background, including an overview of loanwords, 
an overview of the consonant phonology of New Zealand Aŋ⁓”C]xo9ŋKoχʻo[ʻʃojƗʃ[Cāo9ŋKoχxʻo
research questions. Section 3 sets out the methodology, including the data source and the 
excluded tokens. Section 4 sets out the results, firstly for the phonemic correspondences and 
then the main findings relating to consonant clusters and to anaptyxis (epenthesis of a vowel). 
Section 5 outlines the conclusions that can be drawn from the results. 
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2 Background 

2.1 Loanwords and systematicity: An overview 

There is a substantial body of literature on loanwords. A central question that has been 
discussed by several recent works concerns the degree of systematicity in loanwords attested 
in various cases of language contact. Schütz (1985, p. 24), for example, observes that 
borrowing may be µa process that consists of ordered rules¶. In relation to anaptyxis (epenthesis 
of a vowel), a key area of research with loanwords, Uffman (2006, p. 1080) comments that: 

Aθʻŋχxʻ]C]o«o]9χC]ɾCʻ]o…ʃŋ]χ[9Cŋχ]oʃŋoŋ9χCωʻo]V””93”ʻo]χ[ħ…χħ[ʻāo—ʃ]χoŋʃχ93”Vo39ŋ]oʃŋo…ʃK9]o
and on complex onsets. While such generalizations have been firmly established in the 
”Cχʻ[9χħ[ʻo 9χo ”ʻ9]χo ]Cŋ…ʻo jʻCŋxʃɾ¶] (1910:14) observations on vowel epenthesis in 
loanwords in Bantu languages, there still is comparatively little empirical work regarding 
the question which vowel exactly is inserted, both within a language, in a given context, 
and crosslinguistically. 
However, as noted by these researchers, these analyses are unlikely to be comprehensive, 

given the known variability in loanwords deriving from a single source word, which means 
that the attested variation cannot be fully accounted for. For example, N99ދCoand Moorfield 
(2009, p. 19) record as deriving from µBritain¶ lܫ݋3ޖt.ܫn/ the five jƗʃ[CoZʻxŋν|[χʻ[ Piritini 
/piݐitini/, Piriteni /piݐiteni/, Piritene /piݐitene/, Piritani /piݐitani/, and Piritana /piݐitana/: no 
single rule can account for the /i/၉/e/၉/a/ variation in the realisation of the unstressed /ܫ/ vowel 
of the second syllable, nor for the similar /i/၉/e/၉/a/ variation in the paragogic (final) vowel of 
these Lehnwörter. 

This study assumes that loanwords are amenable to analyses founded on known, µnatural¶ 
sound changes, but that the rules resulting from these analyses will not be fully predictive as 
borrowing occurs lexical item by lexical item, at discrete times, rather than proceeding 
systematically across the lexicon over a finite period, as happens with other sound changes. 

The primary assumption underlying attempts to form ordered (if not exceptionless) rules 
for borrowing is that the Lehnwort will resemble the source word as much as the recipient 
”9ŋ⁓ħ9⁓ʻ¶]ophonemic inventory and phonotactics permit. The assumption is, as Schütz (2004, 
p. 285) states, that µwhen two phonological systems meet head-on through borrowing, we 
expect new forms to be as phonetically close to the model as possible¶. In commenting on 
borrowing from English into Fijian Schütz (2004, p. 261) terms this principle one of µphonetic 
similarity¶: 

we can posit a principle for the relationship between the forms: PHONETIC SIMILARITY. That 
is, we assume that a newly coined Fijian word should sound as much like the English 
model [that is, the source word] as possible, but still fit within the Fijian system. 

2.2 IHZe=HDODQGeḳQJOLVKeDQGeWHeUHReūƗRULeSKRQRORJ\DeDQeRYHUYLHZ 

TxʻojƗʃ[Co”9ŋ⁓ħ9⁓ʻ is “ŋʃνŋoCŋojƗʃ[Co9]ote reo (or as te reo ūƗRUL where there is a need to 
avoid ambiguity with other languages). Speakers of te reo have been in sustained contact with 
speakers of other languages since the 1790s, particularly with English speakers from the British 
Isles, Australia, and North America, but also with speakers of French and other languages. This 
contact reached a substantial level from the 1840s onwards, following the commencement of 
systematic and sustained immigration into New Zealand. This relatively massive and sustained 
contact with speakers of other languages, particularly of English, coupled with the 
technological, cultural, religious, and political changes and innovations that this contact 
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entailed, resulted in a large number of loanwords being borrowed into te reo. The massive scale 
of immigration into New Zealand from the 1840s onwards meant that speakers of te reo became 
a minority in New Zealand from the mid-1850s (Bennett, 1861; compare χxʻo…ʻŋ]ħ]oʃɾojƗʃ[Co
ʃɾo8ʻθχʻ—3ʻ[o.‘fp௅8ʻθχʻ—3ʻ[o.‘f‘o9ŋKo χxʻoSecond census of the Colony of New Zealand 
i(Ɨ“ʻxƗlAħ[ʃθʻ9ŋo…ʻŋ]ħ]noʃɾoRHo/ʻ…ʻ—3ʻ[o.‘f‘nc 

Te Aka ūƗRULe ɸLFWLRQDU\ ijƗʃ[Co /C…χCʃŋ9[Vo ([ʃIʻ…χāo ŋcKcno records that it contains a 
historical loanwords collection, which is 

9o …ʃ””ʻ…χCʃŋo ʃɾo ʃωʻ[o .‘āuuuo ”ʃ9ŋνʃ[K]o ɾ[ʃ—o χxʻo jƗʃ[C-language newspapers and the 
Paipera T9θħāoχxʻojƗʃ[CoɐC3”ʻāo9ŋKo9oɾʻνoʃχxʻ[o]ʃħ[…ʻ]co6xʻ]ʻoνʻ[ʻo9””oθħ3”C]xʻKoɾ[ʃ—o
1842 to 1952coɹo]C⁓ŋCɾC…9ŋχoŋħ—3ʻ[oʃɾoχxʻ]ʻo”ʃ9ŋνʃ[K]o9[ʻo]χC””oCŋoħ]ʻoCŋo—ʃKʻ[ŋoj9ʃ[C«. 

Many other historically recorded loanwords, however, have fallen out of use, because of further 
technological changes or because of more recent lexical additions to te reo, particularly through 
χxʻo…[ʻ9χCʃŋoʃɾoŋʻνoχʻ[—]oɾ[ʃ—oʻκC]χCŋ⁓ojƗʃ[Co”Cŋ⁓ħC]χC…o[ʻ]ʃħ[…ʻ]āo9ŋKoθ9[χC…ħ”9[”Vo]Cŋ…ʻoχxʻo
…[ʻ9χCʃŋoʃɾo6ʻo69ħ[9o5xC[CoCo χʻo1ʻʃojƗʃ[C (χxʻojƗʃ[CoZ9ŋ⁓ħ9⁓ʻoːʃ——C]]Cʃŋ) in 1987. For 
example, the lexical extension of waka to include µcar¶ is now much more common than the 
loanwords NƗ, PRWRNƗ, and PRWXNƗe(all Te Aka ūƗRULeɸLFWLRQDU\). Degani (2012, p. 16) notes 
χx9χoµ9χχCχħKʻ]oχʃν9[K]o”ʻκC…9”o3ʃ[[ʃνCŋ⁓o…x9ŋ⁓ʻKo]χ9[χCŋ⁓oɾ[ʃ—oχxʻo.vpu]coEŋoχxC]oθʻ[CʃKāo]ʃ—ʻo
jƗʃ[Coθʻʃθ”ʻāo9ŋKo̒ ]θʻ…C9””Voχxʃ]ʻoCŋωʃ”ωʻKoCŋoχxʻoθ[ʻ]ʻ[ω9χCʃŋoʃɾo³θħ[ʻ´ojƗʃ[Cāoɾ[ʃνŋʻKoħθʃŋo
English loans and avoided [using] χxʻ—o9]o—ħ…xo9]oθʃ]]C3”ʻ¶coThe µWhat we do¶ description of 
the work of Te Taura Whiri Coχʻo[ʻʃojƗʃ[Coon its website includes µAŋ]ħ[ʻoχʻo[ʻʃojƗʃ[Co[ʻ—9Cŋ]o
a living language by developing new words so that it is used effectively in a changing world¶ 
(Te Taura 5xC[CoCoχʻo1ʻʃojƗʃ[CāoŋcKcnc 

6ʻo[ʻʃojƗʃ[Co9ŋKoAŋ⁓”C]xoand most of the other languages from which te reo has acquired 
lexical items²notably French, Hebrew, and Latin (Williams 1844/1971)²have significantly 
different (although substantially overlapping) phonemic inventories; very different allowable 
syllable structures; and frequently different stress patterns. (Williams also lists a loanword from 
Tahitian, which, being another Central-Eastern Polynesian language, differs much less from te 
[ʻʃojƗʃ[CcnojƗʃ[Cospeakers have invariably preferred to adapt loanwords to the phonology of 
te reo, that is, jƗʃ[C has Lehnwörter rather than Fremdwörter; and pronunciations that do not 
…ʃŋɾʃ[—oχʃojƗʃ[Coθxʃŋʃ”ʃ⁓Vo9[ʻotherefore examples of code switching, not loanwords. Code 
]νCχ…xCŋ⁓oC]o…ʃ——ʃŋoCŋo…ʃŋχʻ—θʃ[9[VojƗʃ[Co9]oωC[χħ9””Vo9””opost-adolescent speakers of te reo 
are fully bilingual in te reo and English or are multilingual. 

2.2.1 English and te [ʻʃojƗʃ[Coχranscription 

I have followed Bauer and Warren (2004) and Warren and Bauer (2004) for the transcription 
of the English source words set out in the Williams appendix. This is a system for the phonemic 
transcription of New Zealand English known as PhoNZE. The use of a single and contemporary 
variety of English to transcribe the varieties of English from which the loanwords came is a 
major but necessary simplification, as the reality is that these loanwords were sourced from a 
variety of Englishes, including the American English and Australian English of the early 
whalers and sealers (McNab, 1913; Rickard, 1965) and the Irish, Scottish, Welsh, Australian, 
and Northern England Englishes of settlers throughout the colonial period and up to the present, 
as well as the English of Southern England of the stereotypical New Zealand Company 
immigrant. Nevertheless, the use of New Zealand English as the standard for source word 
transcription seems to me to be a reasonable simplification of the complexity of the loanword 
environment, given that: 
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(i) There is little reliable data about when and from whom any particular loanword was 
borrowed into te reo. 

(ii) The majority of loanwords in the Williams appendix will likely have been borrowed in the 
latter stages of the approximately 180 years of the source data period (circa 1790 to circa 
1970), once New Zealand English had become well established, when speakers of New 
Pʻ9”9ŋKoAŋ⁓”C]xoνʻ[ʻoχxʻoAŋ⁓”C]xo]θʻ9“ʻ[]oχx9χojƗʃ[CoCŋχʻ[9…χʻKoνCχxo—ʃ]χoʃɾχʻŋmo9ŋKoonce 
—ʃ]χo]θʻ9“ʻ[]oʃɾoχʻo[ʻʃojƗʃ[Coνʻ[ʻoalso fluent in English, that variety of English being 
New Zealand English. 

(iii) The differences in the varieties of English are most relevant to vowels, not to consonants; 
whereas the present paper is concerned with how consonant clusters are realized in te reo 
loanwords, making the differences in the varieties of English less important for the present 
purpose. This difference in dialectal variation between (principally) vowels (for English 
KC9”ʻ…χ]no 9ŋKo iʃωʻ[νxʻ”—Cŋ⁓”Vno …ʃŋ]ʃŋ9ŋχ]o iɾʃ[o jƗʃ[Co —Cχ9no is one of the interesting 
KCɾɾʻ[ʻŋ…ʻ]o3ʻχνʻʻŋoAŋ⁓”C]xo9ŋKojƗʃ[Cc 
I have included primary and secondary stress and syllabification markings for the New 

Zealand English transcriptions, to ensure that it is clear when any particular consonant cluster 
forms an onset or a coda, which is critical to the analyses; but I have not attempted to do so for 
the transcription of te reo jƗʃ[Cāo9]oχxC]onecessarily involves judgements about the nature of 
diphthongs and non-diphthongal vowel sequences that are best left to native speakers. 

2.2.2 New Zealand English and te reo jƗʃ[Coconsonants 

New Zealand English has a phonemic inventory of 24 consonants and χʻo [ʻʃojƗʃ[Co x9]o 9o
phonemic inventory of 10 consonants. 

The 24 New Zealand English consonants consist of 6 plosives /p/, /b/, /t/, /d/, /k/, and /g/; 
3 nasals /m/, /n/, and /ƾl; 2 affricates /tݕ/ and /d9 ;/ݤ fricatives /f/, /v/, /ș/, /ð/, /s/, /z/, /ݤ/ ,/ݕ/, and 
/h/; 3 approximants /݋/, /j/, and /w/; and 1 lateral approximant /l/ (Bauer & Warren, 2004, pp. 
fvy௅fvp). For simplicity, I do not discuss the allophones of the New Zealand English 
consonants here and only comment on them individually in the results as is needed. 

6xʻo.uojƗʃ[Co…ʃŋ]ʃŋ9ŋχ]o…ʃŋ]C]χoʃɾoyoθ”ʃ]Cωʻ]olθ/, /t/, and /k/; 3 nasals /m/, /n/, and /ƾl; 1 
tap /2 ;/ݐ fricatives /݊/ and /h/; and 1 approximant /w/. There are no affricates or phonemic 
lateral approximants in te reo and the small number of fricatives is especially noteworthy; in 
particular, there are no sibilants (Bauer et al., 1993, pp. fRv௅fyy). This is a phonemic inventory 
ʃɾo χxʻo χʻo [ʻʃo jƗʃ[Co …ʃŋ]ʃŋ9ŋχ]āo 9ŋKo ]ʃo C⁓ŋʃ[ʻ]o 9””ʃθxʃŋʻ]āo νxC…xo …9ŋo 3ʻo ʻκχʻŋ]Cωʻco 6xʻo
allophonic range of the two phonemic fricatives /݊/ and /h/ is large because of the relative lack 
of fricatives and the absence of sibilants. The bilabial fricative /݊/ can be realised as [f] 
(labiodental) and as )șDoiKʻŋχ9”no9]oνʻ””o9]oas [݊] (bilabial); and the glottal fricative /h/ can be 
realised as [ç] (palatal), as [x] (velar), as )ȤDoiħωħ”9[n, and as )ƫDoiθx9[Vŋ⁓ʻ9”no9]oνʻ””o9]oas [h] 
(glottal) (Hohepa, 1965, pp. v௅.uncoThe alveolar tap /ݐ/ can be realised as [݋] (that is, as an 
approximant) and as [l] (that is, as a lateral approximant) as well as as a tap (Harlow, 2007, p. 
77). 

2.2.3 English and te rʻʃojƗʃ[Cosyllable structures 

English allows closed and open syllables, that is, syllables with and without codas 
(respectively). Onsets are permitted and are common but are optional and may consist of one, 
two, or three consonants. Nuclei may consist of a vowel, either a monophthong or a diphthong, 
or a syllabic consonant, which may only be /m/, /n/, or /l/ (or /݋/, in rhotic varieties). Codas are 
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permitted and are common but are optional and may consist of one, two, three, four, or five 
consonants. 

The permissible ]V””93”ʻo]χ[ħ…χħ[ʻo…9ŋo3ʻo[ʻθ[ʻ]ʻŋχʻKo9]oiȦnȞițnāoνxʻ[ʻooȦn represents an 
optional onset, Ȟerepresents the nucleus (a vowel or a syllabic consonant), and oțn represents an 
optional coda. The permissible syllable structure can also be represented (ignoring, for 
simplicity, syllabic consonants) as (C)3V(V)(C)5, where C represents a consonant and V a 
vowel, although no actual English syllable realises the theoretical maximal structure with a 
three-consonant onset and a five-consonant coda. A near-maximal example (being C3VC4) is 
µstrengths¶ (/st݋ʻƾ“ș]l in New Zealand English). 

6ʻo[ʻʃojƗʃ[Co9””ʃν]oʃŋ”Voʃθʻŋo]V””93”ʻ]āothat is, syllables without codas. Closed syllables 
(with codas) are prohibited. Onsets are permitted and are common but are optional and may 
only consist of a single consonant. Therefore, with codas not permitted and onsets only 
permitted to consist of a single consonant, consonant clusters never occur. Nuclei may only 
consist of a vowel, either a monophthong or a diphthong, and there are no syllabic consonants. 

6xʻoθʻ[—C]]C3”ʻo ]V””93”ʻo ]χ[ħ…χħ[ʻo …9ŋo3ʻo [ʻθ[ʻ]ʻŋχʻKo 9]o iȦnȞāoνxʻ[ʻo oȦn represents an 
optional onset and Ȟe represents the nucleus. The permissible syllable structure can also be 
represented as (C)V(V). 

2.3 Research questions 

6xʻo—9Iʃ[o KCɾɾʻ[ʻŋ…ʻ]o 3ʻχνʻʻŋojƗʃ[Co 9ŋKoAŋ⁓”C]xo θxʃŋʃ”ʃ⁓Vomean that the realisation of 
English consonant clusters in jƗʃ[CoZʻxŋν|[χʻ[ is an interesting aspect of borrowing to study. 
This paper looks at how consonant clusters are realisʻKo Cŋo 9o ν9Vo χx9χo …ʃŋɾʃ[—]o χʃojƗʃ[Co
phonotactics and the relatively small phonemic inventory of te reo. 6xʻojƗʃ[CoZʻxŋν|[χʻ[ used 
to investigate this are taken principally from English, but include one token of a source word 
from French, that is, miel µhoney¶. Te reo jƗʃ[Co(i) prohibits syllabic consonants; (ii) prohibits 
consonant clusters; (iii) prohibits codas; and (iv) allows only single-consonant onsets. In other 
νʃ[K]āo χxʻo θʻ[—C]]C3”ʻo jƗʃ[Co ]V””93”ʻo ]χ[ħ…χħ[ʻo C]o iːnSiSnc How then are source word 
consonant clusters made to conform to this required (C)V(V) structure? This overarching 
research question has four aspects to it. Firstly, how is the consonant cluster of the source word 
modified to fit? There are several possibilities, that is, that the consonant cluster is deleted in 
its entirety as part of realising the source word; or that it is simplified through the deletion of 
one or more of its phonemes; or that an anaptyctic vowel is inserted to split the consonant 
phonemes into separate syllables; or that amenable consonant phonemes (that is, semivowels) 
are realised as vowels. Secondly, if one or more consonants are deleted, which one(s) are they? 
Thirdly, if an anaptyctic vowel is inserted, how is it determined, that is, how are its height, 
backness, and length selected when there is no equivalent phoneme in the source word to try 
to match? Fourthly, what are the likely phonetic and/or other motivations for all of these 
choices? 

Research questions. How are source word consonant clusters made to conform to the 
UHTXLUHG)e&t9e9t)V\OODEOH)VWUXFWXUH)RI)WH)UHR)0ƗRUL" 
(a) How is the consonant cluster of the source word modified? 
(b) If one or more consonants are deleted, which one(s) are they? 

(c) If an anaptyctic vowel is inserted, how is it determined? 
(d) What are the likely phonetic and/or other motivations for all of these choices? 
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An assumption made in formulating these research questions is that irregularity will occur 
in how consonant clusters are realised because borrowing is a type of language change that 
does not necessarily conform to the uniformity of other types of language change, as lexical 
items are borrowed (and therefore adapted) one-by-one (or occasionally in small groups) and 
at disparate times, as the lexical need arises, rather than the sound change(s) operating across 
the lexicon over a distinct and finite period; but that regularities will nevertheless still be 
present because adaptations of source νʃ[K]oχʃo—9“ʻoχxʻ—o…ʃŋɾʃ[—oχʃoχxʻo[ʻ…CθCʻŋχo”9ŋ⁓ħ9⁓ʻ¶]o
phonemic inventory and phonotactics are still sound changes, and are still subject to the 
constraints on sound change that are captured by the concept of µnaturalness¶. In short, the 
assumption in the research questions is that borrowing is still amenable to analyses that posit 
natural sound change rules; but that these rules will not be fully predictive in the case of 
borrowing. 

3 Methodology 

3.1 Data source 

The main data source for this research is Williams (1844/1971). Specifically, χxʻo jƗʃ[Co
Lehnwörter listed in the appendix on pages 501௅5072 of the seventh edition of A Dictionary of 
the Maori Language, which is entitled µSOME OF THE MORE IMPORTANT WORDS ADOPTED FROM 
NON POLYNESIAN SOURCES¶. This important lexicographic work was first compiled by William 
Williams and published in Paihia in 1844. The fifth edition was compiled by his grandson, 
Herbert William Williams, and published in Wellington in 1917. The seventh edition used for 
this research was revised and augmented by the Advisory Committee on the Teaching of the 
Maori Language in the Department of Education and published by A. R. Shearer, the 
Government Printer, in 1971. It contains a preface to the sixth edition of 1957 by J. M. McEwen 
and a preface to the seventh edition of 1971 by G. P. Kelly. For reasons of brevity and because 
of the derived page referencing used for the source I shall refer to this specific resource within 
Williams (1844/1971) as µthe Williams appendix¶ rather than systematically as Williams 
(1844/1971, pp. 501௅507). 

The Lehnwörter in the Williams appendix are overwhelmingly borrowed from English, 
but loans from French, Hebrew, Latin, and Tahitian are also listed (the Tahitian loanword is 
despite the appendix title being µADOPTED FROM NON POLYNESIAN SOURCES¶). The 585 entries 
in the Williams appendix constitute just a small subset of the 18 000 loanwords recorded in Te 
Aka ūƗRULeɸLFWLRQDU\, but they should comprise some of the most commonly used Lehnwörter 
in te reo MƗʃ[CoCŋoχxʻoθʻ[CʃKoC——ʻKC9χʻ”Vo3ʻɾʃ[ʻoχxʻojƗʃ[Co1ʻŋ9C]]9ŋ…ʻoʃɾoχxʻo.vpu]oonwards 
and the deliberate shift as part of that amazing cultural and linguistic revitalisation to filling 
lexical needs primarily from existing lexical resources within te reo (which includes replacing 
loanwords). The choice of a now dated, non-…ʃŋχʻ—θʃ[9[VojƗʃ[CoKC…χCʃŋ9[Voɾ[ʃ—o.vp.²that 
is, Williams (1844/1971)²is therefore a deliberate one, in order to gain access to the lexicon 
ʃɾoχʻo[ʻʃojƗʃ[Co9χoχxʻo”C“ʻ”VoθʃCŋχoʃɾoCχ]o—9κC—9”o[ʻ…ʻθχCωʻŋʻ]]oχʃoborrowing. 

3.2 Excluded tokens 

Six entries from the Williams appendix that contain consonant clusters are excluded from the 
analyses in this paper. These six entries are putiputi, hiko, raiti hiko, NƗZDQDWDQJD, WDLSǀ, and 

 
2 The page numbering of Williams (1844/1971) stops at page 499, after the main dictionary entries, and does not 
…ʃŋχCŋħʻoχx[ʃħ⁓xoχxʻo9KKʻŋK9oʃ[oχxʻo9θθʻŋKCκco(9⁓ʻoŋħ—3ʻ[]ofu.௅fupo9[ʻoχxʻ[ʻɾʃ[ʻoKʻ[CωʻKo[9χxʻ[oχx9ŋoθ[CŋχʻKo
in the volume. 
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7DUDUƗ, said to come from µpretty pretty¶ (but meaning µflower¶), µelectricity¶, µelectric light¶, 
µgovernment¶, µghost¶, and µYugoslav¶, respectively. The Williams appendix lists all of these 
as loanwords, but I consider all of them to be at least questionable, for the reasons set out 
below, and do not want to complicate the analyses by including Lehnwörter that may not in 
fact be so, as the resulting possibly erroneous phonemic correspondences could obscure 
relationships that might otherwise be apparent. 

6xʻo χʻo [ʻʃojƗʃ[Coνʃ[Koputiputi, meaning flower, is said to come from the expression 
µpretty pretty¶, but there are no attestations of that borrowing and there is not full agreement as 
χʃoµθ[ʻχχVoθ[ʻχχV¶o9]oχxʻosource. I have therefore excluded putiputi from the tokens analysed. 

In a comment on a Facebook post on the derivation of putiputi from µpretty pretty¶ Koro 
Wheke (2020) observed that: 

Im not sure if putiputi is actually a loan word rather than a archaic term given new 
meaning. Putik is flower in Malay and in Maori puti refers to a certain type of small bud 

Malay 9ŋKoχʻo[ʻʃojƗʃ[Co9[ʻo3ʃχx Malayo-Polynesian languages. The Malay word putik µɾ”ʃνʻ[o
3ħK¶3 comes from Proto-Western-Malayo-Polynesian (PWMP) *putik2 µχʃoθC…“āoθ”ħ…“oɾ[ħCχ¶; 
as does the Simeulue (Simalur, Simolol) word putiҌ µŋʻν”V-ɾʃ[—ʻKoɾ[ħCχ¶. I have not been able 
to find puti referenced as µbud¶ Cŋo χʻo [ʻʃojƗʃ[C, but te reo has multiple words for µbud¶, 
including NǀSXNX, matikao, nihoniho, UƗSXSXNX, tipu, toroihi, and tupu, so an additional word 
ɾʃ[oµ3ħK¶ does not seem unlikely given this rich botanical lexicon. 

The usual Malay reflex of *p in Proto-Malayo-Polynesian (PMP) is p, but the usual MƗori 
reflex of PMP *p is Ѱcokʃνʻωʻ[āoχxʻ[ʻo9[ʻoʻκ9—θ”ʻ]oʃɾo(j(otθo3ʻCŋ⁓o[ʻɾ”ʻ…χʻKoCŋojƗʃ[Co9]op, 
namely: 

x *kepCχoµθ[ʻ]]oχʃ⁓ʻχxʻ[moθ[ʻ]]ʻKoχʃ⁓ʻχxʻ[mo…9[[VoħŋKʻ[oχxʻo9[—āoθ[ʻ]]o3ʻχνʻʻŋoχxʻo”ʻ⁓]¶oÆ 
kopi µ1. to be shut, closed, doubled together (as anything hinged or jointed); 2. to nip 
between the legs¶o(Te Aka ūƗRULeɸLFWLRQDU\); µKʃħ3”ʻKoχʃ⁓ʻχxʻ[āo9]oʃɾo9ŋVχxCŋ⁓oxCŋ⁓ʻKoʃ[o
IʃCŋχʻKmo]xħχāo…”ʃ]ʻKmo⁓ʃ[⁓ʻoʃɾo9o[Cωʻ[mo⁓9χxʻ[oħθoCŋχʃo]—9””o…ʃ—θ9]]moŋCθo3ʻχνʻʻŋoχxʻo”ʻ⁓]¶ 
(ACD); and 

x *pa(n)tuk2 µχʃo“ŋʃ…“āo]χ[C“ʻo9⁓9Cŋ]χ¶oÆ patu µχʃo]χ[C“ʻāoxCχāo3ʻ9χāo9]]9ħ”χāo“C””āo]ħ3KħʻāoC””-
χ[ʻ9χ¶oiTe Aka ūƗRULeɸLFWLRQDU\); µχʃo]χ[C“ʻāo3ʻ9χāoχx[9]xmo]ħ3Kħʻmo“C””moθʃħŋKoiɾʻ[ŋo[ʃʃχāo
ʻχ…cnmo9”]ʃoħ]ʻKoʃɾoν9]xCŋ⁓o…”ʃχxʻ]¶ (ACD). 

  
On balance therefore, a derivation of putiputi µɾ”ʃνʻ[¶oin te reo from a PMP source for 

PWMP *putik2 µχʃo θC…“āo θ”ħ…“o ɾ[ħCχ¶o ]ʻʻ—]oħŋ”C“ʻ”Vāogiven the change in meaning and the 
rareness of the *p Æ p phonemic correspondence; but not impossible, given the similar 
semantic shifts in Malay and in Simeulue, and the kopi and patu reflexes in te reo that do 
involve this *p Æ p correspondence. 

Hiko is said to come from µelectricity¶ (or more probably from µelectric¶), and the related 
raiti hiko from µelectric light¶. Raiti from µlight¶ is clear, but hiko coming from µelectricity¶ or 
µelectric¶ is very controversial (not to mention difficult to analyse in terms of the relevant 
phonemic correspondences), and a lexical extension from hiko meaning µto flash¶ (as of 
lightning) and µto stimulate¶ seems to me (among many others) to be at least as likely. I have 
therefore excluded hiko and raiti hiko from the tokens analysed. 

 
3 In the ACD this is putek µ[ħKC—ʻŋχ9[Voɾ[ħCχmoχxʻoɾ[ħCχo9]oCχo9θθʻ9[]oνxʻŋoχxʻo3”ʃ]]ʃ—ox9]oIħ]χo3ʻʻŋo]xʻK¶ and in 

the original of ACD¶]o]ʃħ[…ʻāoi.e., Wilkinson (1901), this is puteۘ or putiۘ µ6xʻoɾ[ħCχo9]oCχo9θθʻ9[]oC——ʻKC9χʻ”Vo
9ɾχʻ[oχxʻoɾ9””Cŋ⁓oʃɾoχxʻo3”ʃ]]ʃ—¶c 
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.ƗZDQDWDQJD is obviously a mixed term. ,ƗZDQD is indeed a Lehnwort, from µgovernor¶, 
but the abstract noun suffix -tanga (Harlow, 2007, p. 122) is a highly productive derivational 
suffix of te reo, meaning that NƗZDQDWDQJD as a whole is not a loan word and I have excluded 
it (as not deriving from µgovernment¶) from the tokens analysed. 

7DLSǀ is said to mean µghost¶ and µtyphoid¶, and while a realisation of µtyphoid¶ as WDLSǀ 
is clear, a realisation of µghost¶ /gݛܣst/ Æ /taipoޝloWDLSǀ is bizarre, and I am not convinced that 
it is a Lehnwort, at least not with µghost¶ as the source word. Te Aka ūƗRULeɸLFWLRQDU\ lists 
WDLSǀ as meaning µgoblin, spook, ghost²unwanted supernatural visitors not of human origin 
that haunt the living¶, but does not reference it as a loanword; but it does list WDLSǀ meaning 
µtyphoid, typhus¶ as a loanword. I have therefore excluded WDLSǀ (as not deriving from µghost¶) 
from the tokens analysed.4 

7DUDUƗ is said to mean µYugoslav¶, but a realisation of µYugoslav¶ lޖIޝݛc⁓ܫ.slޝܣωloÆ 
/taݐaޝ9ݐlo69[9[Ɨ would be bizarre, and I consider that it is much more likely to be a Lehnwort 
from µDalmatian¶ or µDallie¶. I have therefore excluded 7DUDUƗ from the tokens analysed. 

In addition to these six tokens, UƝKLWD and kawenata are excluded from my analyses. These 
two tokens are Lehnwörter, but their analyses are unclear because of the phonemic 
correspondences involved, and I want to avoid possibly erroneous phonemic correspondences 
obscuring relationships that might otherwise be apparent. Specifically, in analysing µregister¶ 
l݋ޖedܫ.ݤ.stܫ/ Æ /ݐeޝxCχ9loUƝKLWD, it is unclear whether the Lehnwort¶] /h/ phoneme realises the 
]ʃħ[…ʻo νʃ[K¶]o lKݤ/ or /s/ phonemes, 9ŋKo χxʻ[ʻɾʃ[ʻo νxʻχxʻ[o χxʻo Zʻxŋνʃ[χ¶]o lClo θxʃŋʻ—ʻo C]o
realisCŋ⁓oχxʻo]ʃħ[…ʻoνʃ[K¶]oɾC[]χolܫ/ phoneme or is an anaptyctic vowel to break the /st/ cluster 
into separate syllables. Similarly, in analysing µcovenant¶ lܣ“ޖv.ܫn.ܫnt/ Æ /kawenata/ 
kawenata, it is unclear whether the Lehnwort¶] /n/ phoneme realises the first or the second /n/ 
phoneme of the source word, 9ŋKo χxʻ[ʻɾʃ[ʻoνxʻχxʻ[o χxʻoZʻxŋνʃ[χ¶]o ]ʻ…ʃŋKo l9lo θxʃŋʻ—ʻo C]o
realisCŋ⁓o χxʻo ]ʃħ[…ʻoνʃ[K¶]o ]ʻ…ʃŋKo lܫ/ phoneme or is an anaptyctic vowel to break the /nt/ 
cluster into separate syllables. I have therefore also excluded UƝKLWD and kawenata from the 
tokens analysed.5 

4 Results 

This section sets out the results of this study. Before entering into the core discussion, I begin 
by presenting a brief overview of the phonemic correspondences within the consonant clusters 
in the Williams appendix (section 4.1). The main results relating to consonant clusters are then 
presented in section 4.2 and those relating to anaptyxis (epenthesis of a vowel) are presented 
in section 4.3. 

4.1 Phonemic correspondences for retained phonemes in consonant clusters 

Unattested phonemes. Within the Williams appendix data /v/, /ð/, /ݤ/, and /h/ never form part 
of a consonant cluster. This is unsurprising, as /v/, /ð/, and /h/ are rare in English consonant 
clusters and /ݤ/ never occurs in a cluster. 

 
4 An anonymous reviewer of this paper has pointed out that phono-semantic matching to WDLSǀ (meaning µghost¶) 

could have eased the acceptance of the loanword for µtyphoid¶. 
5 An anonymous reviewer of this paper has advised that the derivations from /dݤ/ and from the first /n/ are clear 

to them, and I agree that these are the most likely correspondences in both cases, particularly given the greater 
salience crosslinguistically of earlier syllables and phonemes. However, as there is at least some possibility of 
the alternative analyses involving the final syllables, I have excluded these two tokens from the tokens analysed. 
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Retained and deleted phonemes. 0ɾoχxʻo[ʻ—9CŋCŋ⁓oRuoAŋ⁓”C]xo…ʃŋ]ʃŋ9ŋχ]āolș/, /ݕ/, and /w/ 
are always retained and /z/ is always deleted when they occur in consonant clusters in the 
Williams appendix data. However, this is probably a small numbers problem, rather than any 
quality of these consonants that requires them always to be or never to be realised in te reo 
jƗʃ[CoZʻxŋνörter, as they are rare (one token of /ș/, one token of /ݕ/, four tokens of /w/, and 
one token of /z/). 

Unchanged phonemes. If they are not eliminated through a cluster reduction process, of 
the 20 consonants in the consonant clusters attested in the Williams appendix, the three 
voiceless plosives /p/, /t/, and /k/ and two of the three nasals, that is, /m/ and /n/, which are all 
also phonemes in te reo, are always unchanged (29 tokens of /p/, 56 tokens of /t/, 29 tokens of 
/k/, two tokens of /m/, and 30 tokens of /n/). 

Non-coronal voiced plosives. If they are not eliminated through a cluster reduction 
process, of the three voiced plosives in the attested consonant clusters, two, that is, /b/ and /g/, 
are always realised in te reo as /p/ (17 tokens) and /k/ (nine tokens), respectively. These 
phonemes are therefore always devoiced. This is unsurprising as there are no voiced obstruents 
in te reo and this is as reported in Ryan (1972, p. 144), Harlow (2004, p. 160), and Kaދai and 
Moorfield (2009, pp. 19௅20 & 23௅24). 

Voiceless affricate. If it is not eliminated through a cluster reduction process, when /tݕ/ 
occurs in the attested consonant clusters it always realised in te reo as /h/, that is, it is 
debuccalised. There is, however, only one token of /tݕ/ that is not eliminated, namely µinch¶ 
 nihi/ ƯQLKL. This is as reported in Ryan (1972, p. 144), Kearns (1990, p. 68), HarlowޝÆ lC /ݕntܫ/
(2004, p. 160), and Kaދai and Moorfield (2009, p. 22), although Kearns (1990, p. 68) and 
Harlow (2004, p. 160) note that /tݕ/ can also be realised as /ti/ and Kaދai and Moorfield (2009, 
p. 22) note that /tݕ/ can also be realised as /t/ and /ti/. None of these alternative realisations 
occur in the Williams appendix consonant clusters. 

Voiced affricate. If it is not eliminated through a cluster reduction process, when /dݤ/ 
occurs in the attested consonant clusters it is always realised in te reo as /h/, that is, it is 
debuccalised. There is, however, only one token of /dݤ/ that is not eliminated, namely µhinge¶ 
/hܫndݤ/ Æ lCޝŋCxClo ƯQLKLe (identical to the Lehnwort for µinch¶, discussed immediately above 
under µVoiceless affricate¶). This is as reported in Kearns (1990, p. 68), Harlow (2004, p. 160), 
and Kaދai and Moorfield (2009, pp. 23௅24), although Kearns (1990, p. 68) notes that /dݤ/ can 
also be realised as /ti/ or /ݐi/, Harlow (2004, p. 160) notes that /dݤ/ can also be realised as /ti/, 
 ,/can also be realised as /t /ݤai and Moorfield (2009, pp. 23௅24) note that /dދand Ka ,/ݐ/ i/, orݐ/
/ti/, or /ݐi/. None of these alternative realisations occur in the Williams appendix consonant 
clusters. 

Voiceless dental fricative. 5xʻŋolșloʃ……ħ[]oCŋoχxʻoattested consonant clusters it is always 
realised in te reo as /t/, that is, it is strengthened to the corresponding coronal plosive. There is, 
xʃνʻωʻ[āoʃŋ”Voʃŋʻoχʃ“ʻŋoʃɾolșlāonamely µthread¶ lș݋ed/ Æ /taݐete/ tarete. This is as reported in 
Ryan (1972, p. 144) and Kaދai and Moorfield (2009, p. 24) and contrasts with the prediction in 
Lin (2009, p. 9) that manner features for consonants in loanwords are more faithfully retained 
than place features (which would predict a realisation as /݊/ or /h/). 

Voiceless postalveolar fricative. When /ݕ/ occurs in the attested consonant clusters it is 
always realised in te reo as /h/, that is, it is debuccalised. There is, however, only one token of 
 ŋCxC/ UǀQLKL. This is as reported in Ryan (1972, p. 144), Kearnsޝoݐ/ Æ /ݕŋޝŋ9—ʻ”Voµlaunch¶ /”ʃ ,/ݕ/
(1990, pp. hp௅h‘), Harlow (2004, p. 160), and Kaދai and Moorfield (2009, pp. 20, 24), although 
Kearns (1990, pp. hp௅h‘) and Kaދai and Moorfield (2009, p. 24) note that /ݕ/ can also be 
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realised as /t/, that is, strengthened to the corresponding coronal plosive. This alternative 
realisation does not occur in the Williams appendix consonant clusters. 

Postalveolar approximant. If it is not eliminated through a cluster reduction process, 
when /݋/ occurs in the attested consonant clusters it is always realised in te reo as /ݐ/ (58 tokens), 
that is, it is tapped. This is unsurprising as there are, phonemically, no coronal approximants in 
te reo and the existence of an approximant [݋] allophone of the alveolar tap phoneme /ݐ/ in te 
reo (Harlow, 2007, p. 77) means that there may have been little or no phonetic difference 
between the source word and the Lehnwort in respect of this phoneme, depending on the 
phonetic context and the rapidity of speech. 

Palatal approximant. If it is not eliminated through a cluster reduction process, when /j/ 
occurs in the attested consonant clusters it is always realised in te reo as /i/ (six tokens), that is, 
it is realised as a close front vowel. This is as reported in Kaދai and Moorfield (2009, p. 24) 
and is noted in Harlow (2004, p. 160), where he observes the realisation of /i/ as [j] before a 
stressed vowel in te reo and notes the utility of this synchronic process for realising /j/ in te reo 
Lehnwörter as /i/. 

Labial-velar approximant. When /w/ occurs in the attested consonant clusters it is always 
realised in te reo as /u/ (four tokens), that is, it is realised as a close back vowel. 

Alveolar lateral approximant. If it is not eliminated through a cluster reduction process, 
when /l/ occurs in the attested consonant clusters it is always realised in te reo as /ݐ/ (36 tokens), 
that is, it is tapped. This is unsurprising as there are, phonemically, no coronal approximants 
or lateral approximants in te reo and is as reported in Ryan (1972, p. 144), Harlow (2004, p. 
160), and Kaދai and Moorfield (2009, pp. 21, 24). In addition, the existence of a lateral 
approximant [l] allophone of the alveolar tap phoneme /ݐ/ in te reo (Harlow, 2007, p. 77; 
Warren & Bauer, 2004, p. 618) means that there may have been little or no phonetic difference 
between the source word and the Lehnwort in respect of this phoneme, depending on the 
dialects of the speakers and the phonetic context. 

This leaves the phonemes /d/, /ƾ/, /f/, and /s/ from the attested consonant clusters. These 
have variable realisations. 

Voiced alveolar plosive. If it is not eliminated through a cluster reduction process, when 
/d/ occurs in the attested consonant clusters it is sometimes realised as /t/ (five tokens), that is, 
it is devoiced, and sometimes as /ݐ/ (one token), that is, it is tapped. The realisation as /t/ is as 
reported in Ryan (1972, p. 144) and the variable realisations as /t/ and as /ݐ/ are as reported in 
Harlow (2004, p. 160) and Kaދai and Moorfield (2009, pp. 20, 22). The preference for 
realisation as /t/ over /ݐ/ conforms to the prediction in Lin (2009, p. 9) that manner features for 
consonants in loanwords are more faithfully retained than place and voicing features. In 
contrast to Lin (2009, p. 9), Hohepa (1965, p. 10) states that µ[in te reo t]he essential contrast 
between members of the oral fricative continuants is the presence or absence of voicing²and 
9o ]ʻ…ʃŋK9[Vo ʃθθʃ]CχCʃŋo C]o χxʻo 9[ʻ9o ʃɾo ɾ[C…χCʃŋco««o )lݐ/] may be interpreted as the voiced 
counterpart of /t/¶. If Hohepa is correct in this regard a realisation of /d/ as /ݐ/ is unsurprising, 
as maintaining the voicing distinction would remain important despite the absence of voiced 
plosives in te reo. 

The one token realising /d/ as /ݐ/ is part of a cluster reduction from /dz/, that is, µ[playing] 
cards¶ /kޝܣK*loÆ l“9ݐޝi/ NƗUL. It seems possible that Williams (1844/1971) is incorrect in 
viewing the plural µcards¶ as the source word, with the singular µcard¶ as the actual source word, 
in which case there is no cluster reduction from /dz/ involved. Te reo speakers exposed to the 
English word µcards¶ for one or more of the many games involving playing cards would also 
have been exposed to the singular µcard¶, and probably at a similar or higher frequency (as the 
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game is played). In addition, nouns for non-human entities are not marked for number on the 
ŋʃħŋoCχ]ʻ”ɾoCŋoχʻo[ʻʃojƗʃ[Coi3ħχo[9χxʻ[oχxʻo[ʻ”ʻω9ŋχoŋʃħŋoθx[9]ʻoC]o—9[“ʻKoɾʃ[oŋħ—3ʻ[oωC9oχxʻo
definite article), so NƗUL, when used in isolation, can mean both µcard¶ and µcards¶. The 
realisation of /d/ as /ݐ/ can therefore possibly be discounted, in which case /d/ conforms to the 
uniform devoicing of the voiced plosives discussed above for /b/ and /g/ under µNon-coronal 
voiced plosives¶. 

Velar nasal. If it is not eliminated through a cluster reduction process, wxʻŋolƾloʃ……ħ[]oCŋo
the attested consonant clusters it is sometimes unchanged (one token, ŋ9—ʻ”Voµink¶ /ܫƾ“loÆ 
lCޝƾC“Clo ƯQJLNL) and is sometimes realised as /n/ (one token, namely µleggings¶ lޖ”ʻ⁓cܫƾ*loÆ 
 ena/ UƝNHQD). As far as I am aware, this variation with dorsal and coronal realisations of“ޝeݐ/
lƾlo has not been addressed in the literature. However, it seems possible that the phonetic 
realisation of µleggings¶ was [ޖleg.ܫnz], given the frequency of an alveolar realisation of the 
nasal in the -ing suffix in English (Hazen, 2006), particularly when followed by an alveolar 
fricative, as here6, in which case there is no variation in the realisation of any of the nasals (/m/, 
lŋlāo9ŋKolƾln when retained. 

Voiceless labiodental fricative. If it is not eliminated through a cluster reduction process, 
when /f/ occurs in the attested consonant clusters it is sometimes realised as /p/ (six tokens), 
that is, it is strengthened to the corresponding labial plosive; sometimes as /݊/ (one token), that 
is, it is labialised; and sometimes as /h/ (one token), that is, it is debuccalised. The single token 
as /݊/ is µgolf¶ /gܥlf/ Æ /koݐo݊a/ korowha. The single token as /h/ is µwolf¶ /wݜlf/ Æ /wuݐuhi/ 
wuruhi. However, Te Aka MƗori Dictionary records /wuݐu݊i/ wuruwhi as well as /wuݐuhi/ 
wuruhi as alternative Lehnwörter for µwolf¶. The far greater realisation as /p/ contrasts with the 
prediction in Lin (2009, p. 9) that manner features for consonants in loanwords are more 
faithfully retained than place features (which the less common /݊/ and /h/ realisations conform 
to), but this three-way variation in the realisation of /f/ does not seem to have been discussed 
in the literature (except for the realisation as /p/ being reported in Ryan, 1972, p. 144). 
However, Kaދai and Moorfield (2009, p. 23) do note µgolf¶ as part of the /g/ Æ /k/ realisation, 
and they note the varying realisations of µwolf¶ as wuruwhi and wuruhi as part of a discussion 
on the four syllables /݊u/, /݊o/, /wu/, and /wo/ ʃŋ”Vo3ʻCŋ⁓oħ]ʻKoCŋoχʻo[ʻʃojƗʃ[Coin Lehnwörter 
(Kaދai & Moorfield, 2009, p. 27). 

Voiceless alveolar fricative. If it is not eliminated through a cluster reduction process, 
when /s/ occurs in the attested consonant clusters it is sometimes realised as /h/ (14 tokens), 
that is, it is debuccalised, and sometimes as /t/ (one token), that is, it is strengthened to the 
corresponding coronal plosive. The single token as /t/ is µslate¶ /slæet/ Æ /teݐeti/ tereti. The 
preference for realisation as /h/ over /t/ conforms to the prediction in Lin (2009, p. 9) that 
manner features for consonants in loanwords are more faithfully retained than place features. 
The realisation as /h/ is as reported in Ryan (1972, p. 144) and Harlow (2004, p. 160) and the 
variable realisations as /h/ and as /t/ are as reported in Kearns (1990, pp. hp௅h‘no9ŋKoN9ދai and 
Moorfield (2009, pp. Ru௅R. & 24). 

Having discussed the phonemic correspondences that occur in the consonant clusters of 
the Williams appendix data, I now set out the principal findings of this study in relation to 
consonant clusters (section 4.2) and to anaptyxis (section 4.3). 

 

 
6 I am grateful to an anonymous reviewer of this paper for reminding me of the possibility of an alveolar realisation 

of the nasal in the -ing suffix of English being the cause of the /n/ token in UƝNHQD. 
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4.2 Consonant clusters 

This section of the paper sets out the results relating to consonant clusters, related to research 
questions (a), (b), and (d). Section 4.2.1 discusses the possible strategies for resolving loanword 
consonant clusters in te reo jƗʃ[C. Section 4.2.2 sets out the principal results of the paper 
relating to consonant clusters. Section 4.2.3 sets out the hierarchy of retention that is manifested 
by the principal results. Section 4.2.4 briefly discusses some phonetic motivations for the 
choices made between consonant cluster strategies, and relates specifically to research question 
(d). Section 4.2.5 discusses some variant realisations of source words that reinforce that 
conclusions in respect of loanwords cannot be definitive. Section 4.2.6 looks briefly at the 
specific circumstances of the resolution of the relatively rare (among the source words in the 
data analysed) three-consonant onsets. Finally, sections 4.2.7 and 4.2.8 look specifically at 
word-initial and word-final consonant clusters, respectively, given the significance that some 
of the literature on loanwords has placed on these phonetic environments for how source word 
consonant clusters are resolved. 

4.2.1 Consonant cluster strategies 

ɹ]oKC]…ħ]]ʻKoCŋo]ʻ…χCʃŋoRāo9o—9Iʃ[oKCɾɾʻ[ʻŋ…ʻo3ʻχνʻʻŋoAŋ⁓”C]xo9ŋKoχʻo[ʻʃojƗʃ[Coθxʃŋʃ”ʃ⁓VoC]o
the prohibitions on consonant clusters and on codas in te reo. With Lehnwörter in languages 
]ħ…xo9]oχʻo[ʻʃojƗʃ[Coχx9χo[ʻɸħC[ʻo9ŋoʃθʻŋoiːnSiSno]V””93”ʻo]χ[ħ…χħ[ʻāoχxʻ[ʻo9[ʻoχx[ʻʻoKCɾɾʻ[ʻŋχo
strategies for dealing with two-phoneme consonant clusters (that is, CC) in source words, two 
of which have two variants. These are retaining both consonants; deleting one consonant; and 
deleting the whole consonant cluster. 

Retain both consonants. Firstly, both consonants can be retained. However, a CC 
structure is not permitted in a language that requires a (C)V(V) syllable structure. There are 
two sub-strategies for resolving this tension between phonetic similarity and the required 
syllable structure. 

The first sub-strategy is to utilise anaptyxis (that is, epenthesis of a vowel), so that an 
anaptyctic vowel is inserted between the two consonants, that is, CC Æ CV.C. This sub-
strategy with anaptyxis necessarily produces an additional syllable in the Lehnwort because of 
the phonotactic requirement to conform to a (C)V(V) syllable structure. 

The other sub-strategy when retaining both consonants, which is only an option when the 
second consonant of the cluster is a semivowel (that is, /j/ or /w/), is to realise the semivowel 
as a vowel, retaining the relevant front or back feature of the semivowel (that is, realisation as 
/i/ or /u/, respectively). A Cj consonant cluster is therefore realised as a Ci full syllable and a 
Cw consonant cluster is therefore realised as a Cu full syllable. This sub-strategy is only 
relevant to onsets as no English coda contains a semivowel. 

Delete one consonant. Secondly, one of the consonants can be deleted and the other 
retained, that is, CC Æ C. This also involves two sub-strategies, one where the first consonant 
is retained and the second is deleted, that is, C1C2 Æ C1; the other where the second consonant 
is retained and the first is deleted, that is, C1C2 Æ C2. This departs from the principle of 
phonetic similarity to the source word compared to the first strategy of retaining both 
consonants, but it can facilitate adherence to the principle in other ways, such as maintaining 
the number of syllables between the source word and the Lehnwort (which anaptyxis can 
disrupt) and maintaining the primary and other lexical stresses on the same syllables (which 
both anaptyxis and semivowel conversion can disrupt, as stress in te reo jƗʃ[Cois predictable 
based on the positions of the long vowels and the diphthongs). 
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Delete the consonant cluster. Thirdly, the entire consonant cluster can be deleted, that is, 
CC Æ ׎. This departs most radically from the principle of phonetic similarity to the source 
word, but again can facilitate adherence to the principle in relation to the number of syllables 
and the positions of the lexical stresses. 

The required (C)V(V) syllable structure also means that the results are usually different 
ɾʃ[o…ʃK9]oițnoχx9ŋoχxʻVo9[ʻoɾʃ[oʃŋ]ʻχ]oiȦnco5Cχxo…ʃK9]āo9]oχxʻVoɾʃ””ʃνoχxʻo]V””93C…oŋħ…”ʻħ]oiȞnāo
the nucleus is not available to provide the vowel of the required (C)V(V) syllable structure, 
and paragogic anaptyxis must therefore occur whenever any coda consonant from the source 
word is retained (that is, in both the first and the second strategies). This means that in the first 
strategy, where both consonants are retained and anaptyxis occurs, anaptyxis must occur twice 
in codas, as inserted vowels are needed after both retained consonants. The results in codas are 
therefore usually longer than those in onsets. In the third strategy, as with onsets, the result in 
codas is still CC Æ ׎, but in the second strategy it is CC Æ CV (not CC Æ C as it is for onsets), 
and in the first strategy it is CC Æ CV.CV (not CC Æ CV.C as it is for onsets). 

Harlow (2004, p. 160) observes that in te reo Lehnwörter µConsonant clusters are either 
split up by means of epenthetic vowels or simplified by the loss of all but one of the 
consonants¶. Degani (2012, p. 20) similarly notes that µSince consonant clusters are not allowed 
CŋojƗʃ[CāoχxʻC[oCŋχʻ⁓[9χCʃŋoCŋχʃojƗʃ[CoCŋωʃ”ωʻ]oʻCχxʻ[oχxʻo[ʻKħ…χCʃŋoʃɾoχxʻo…ʃŋ]ʃŋ9ŋχo…”ħ]χʻ[oχʃo
just one consonant or the insertion of epenthetic vowels¶. The second strategy as applied to the 
semivowel-final onsets retains both phonemes of the cluster, without anaptyxis, but instead 
with conversion of the C2 semivowel to a vowel (/j/ Æ /i/ and /w/ Æ /u/), and is used by 10 
tokens; and the third strategy deletes both consonants of the cluster and is used by two tokens. 
k9[”ʃν¶]o9ŋKo/ʻ⁓9ŋC¶]o]χ9χʻ—ʻŋχ]o9[ʻoχxʻ[ʻɾʃ[ʻo9……ħ[9χʻoCŋo[ʻ]θʻ…χoʃɾo.‘3 of 195 tokens (94% 
of the data), but not of the remaining 12 tokens. Anaptyxis and cluster reduction to a single 
consonant are by far the most commonly used strategies, as Harlow (2004, p. 160) and Degani 
(2012, p. 20) observe, but complete loss of the cluster and retention of the cluster without 
anaptyxis (but instead with conversion of the C2 semivowel to a vowel) do also occur. 

4.2.2 Principal consonant cluster results 

I now turn to the presentation of the principal consonant cluster results. In the analysis of 
the Williams appendix consonant clusters nine groups of consonant clusters have been 
identified. These nine groups involve differing rates of utilisation of the three strategies and 
sub-strategies for conforming source word consonant clusters to the required (C)V(V) syllable 
structure ʃɾoχʻo[ʻʃojƗʃ[Cc 

In the identification of four of these nine groups, those involving sibilants, it is necessary 
to refer to the sonority sequencing principle (SSP). µSonority¶ refers to the loudness of speech 
sounds relative to other speech sounds of the same stress, length, and pitch. The sonority 
sequence (from most to least sonorous phonemes) is vowels > semivowels > liquids > nasals > 
voiced fricatives > voiceless fricatives > voiced affricates > voiceless affricates > voiced 
plosives > voiceless plosives. 

The SSP is the principle that the sonority of phonemes is at a peak in the syllabic nucleus 
iȞno9ŋKoχx9χo]ʃŋʃ[CχVoɾ9””]o9ν9Vāoθ[ʃ⁓[ʻ]]Cωʻ”Vāoɾ[ʃ—oχxʻoŋħ…”ʻħ]oχx[ʃħ⁓xoχxʻoθxʃŋʻ—ʻ]oʃɾo3ʃχxo
χxʻoʃŋ]ʻχoiȦno9ŋKoχxʻo…ʃK9oițnāoνCχxoχxʻo”ʻ9]χo]ʃŋʃ[ʃħ]oθxʃŋʻ—ʻ]otherefore being those furthest 
away from the nucleus, that is, the first phoneme of the onset and the last phoneme of the coda 
(Carlisle, 2001, pp. H௅f; François, 2010, pp. Huf௅Huh). Coda consonant clusters that conform 
to the SSP therefore have their phonemes arranged in the sonority sequence set out above 
(becoming less sonorous as they increase in distance from the nucleus), whereas onset 
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consonant clusters that conform to the SSP have their phonemes arranged in the opposite order 
(so as to similarly become less sonorous as they increase in distance from the nucleus). 

The sonority sequence of phonemes from most to least sonorous is, however, somewhat 
language dependent (Carlisle, 2001, pp. H௅fmog[9ŋ?ʃC]āoRu.uāoθθc 406, 413). English consonant 
clusters always conform to the SSP, except for (i) in some clusters formed from the addition of 
a derivational or inflectional morpheme, such as the plural marker, for example, CARD + 
{plural} Æ /kޝܣdz/, where the voiced fricative /z/ is more distant from the nucleus /ޝܣloχx9ŋoχxʻo
voiced plosive /d/ is, contrary to the SSP; and (ii) clusters of /s/ and a plosive, for example, 
µschool¶ /skޝݛ”/ and µtax¶ /tܭks/, where the /s/ voiceless fricatives are more distant from the 
vowel nuclei than the /k/ voiceless plosives are, again contrary to the SSP. This compliance 
with the SSP except for /s/ + plosive clusters C]o9oɾʻ9χħ[ʻoʃɾoAŋ⁓”C]x¶]oCŋxʻ[Cχ9ŋ…ʻoɾ[ʃ—o([ʃχʃ-
Indo-European, and is common to many Indo-European languages (François, 2010, p. 413; 
Carlisle, 2001, pp. H௅f). 

The nine identified groups of consonant clusters in the Williams appendix data are: 

x liquid-final onsets, for example, µpriest¶ /p݋Cޝ]χ/ (table 1); 
x semivowel-final onsets, for example, µɸħC”χ¶ /kwܫlt/ (table 2); 
x lateral approximant-led codas, for example, µ—C”“¶olmܫlk/ (table 3); 
x nasal-led codas, for example, µ39ŋ“¶olbܭƾN/ (table 4); 
x two voiceless plosive codas, for example, µ…ʃŋχ[9…χ¶o/ޖkܥn.tܭ݋kt/ (table 5); 
x SSP-ordered sibilant onsets, for example, µ]”9χʻ¶o/slæet/ (table 6); 
x SSP-ordered sibilant codas, for example, µ…9]“¶o/kޝܣsk/ (table 7); 
x non-SSP-ordered sibilant onsets, for example, µ]…xʃʃ”¶o/skޝݛ”/ (table 8); and 
x non-SSP-ordered sibilant codas, for example, µχ9κ¶o/tܭks/ (table 9). 
  

The results of the nine consonant cluster groups are then compared and contrasted in table 
10. 

The nine groups are not necessarily mutually exclusive, and there are 14 consonant clusters 
that are common to liquid-final onsets and to SSP-ordered sibilant onsets, that is, /sl/ (one 
token); to liquid-final onsets and to non-SSP-ordered sibilant onsets, that is, /st݋/ (two tokens); 
to semivowel-final onsets and to non-SSP-ordered sibilant onsets, that is, /stj/ (one token); and 
to nasal-led codas and to SSP-ordered sibilant codas, that is, /ntݕ/ (one token), /nݕ/ (one token), 
/ns/ (three tokens), /ndݤ/ (three tokens), /nz/ (one token), 9ŋKolƾ*loione token). 

6xʻo ɾCŋ9”o [ʃνo Cŋo ʻ9…xo ʃɾo χ93”ʻ]o .௅9 presents (i) a generalisation of the realisations 
according to the relevant consonant cluster strategy utilised by the tokens in the relevant 
column; (ii) the totals of the tokens in the relevant column (the sums of the µʋ¶ (number) 
columns); and (iii) the proportions (as percentages) of the total tokens that utilise the relevant 
strategy of their column compared to all of the tokens of the relevant consonant cluster group. 
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Table 1. Liquid-final onsets 
English te reo ʋ % te reo ʋ % 

p݋ pV100 14 ݐ%    
bl pV100 7 ݐ%    
kl kV100 7 ݐ%    
pl pV100 6 ݐ%    
g݋ kV100 5 ݐ%    
k݋ kV100 3 ݐ%    
fl pV100 2 ݐ%    
ș݋ tV100 1 ݐ%    
sl tV100 1 ݐ%    
b݋ pV10 1 ݐ %90 9 ݐ% 
t݋ tV14 2 ݐ %86 12 ݐ% 
f݋ pV20 1 ݐ %80 4 ݐ% 
d݋ tV25 1 ݐ %75 3 ݐ% 
gl kV33 2 ݐ %67 4 ݐ% 
st݋ tV50 1 ݐ %50 1 ݐ% 
ࡢ)  V9 8 ݐ %91 79 ݐ% 

V = vowel; (ࡢ  = voiceless plosive 
 

The liquid-final onset cluster /sl/ (one token) is also represented in table 6 (SSP-ordered 
sibilant onsets) and /st݋/ (two tokens) is also represented in table 8 (non-SSP-ordered sibilant 
onsets). 

The liquid-final onsets demonstrate a strong preference for phonetic similarity using 
anaptyxis (79 of 87 tokens, that is, 91%). This is as noted by Kang (2011, p. 15). 

The loss of the obstruent in obstruent + liquid clusters is noted by Ryan (1972, p. 143), 
who specifically references µfrying pan¶ Æ raupani and µtrousers¶ Æ rautete. 

The loss of the obstruent in obstruent + liquid clusters is congruent with the frequent loss 
of the plosive in plosive-continuant clusters (that is, plosive + continuant clusters and 
continuant + plosive clusters) set out by Schütz (2004, p. 268) for Fijian Lehnwörter. Fijian is 
9oːʻŋχ[9”o0…ʻ9ŋC…o”9ŋ⁓ħ9⁓ʻāo9]oC]oχʻo[ʻʃojƗʃ[Cc 
 

Table 2. Semivowel-final onsets 
English te reo ʋ % te reo ʋ % te reo ʋ % 

dj ti 2 100%       
mj —C100 1 ޝ%       
tw tu 1 100%       
kw ku 3 75% k 1 25%    
nj ni 2 50% n 2 50%    
bj pi 1 50%    50% 1 ׎ 
tj    t 2 100%    
stj    t 1 100%    
 CG Æ CV 10 59% occlusive 6 35% 6% 1 ׎ 

V = vowel; C = consonant; G = semivowel 
 

The semivowel-final onset cluster /stj/ (one token) is also represented in table 8 (non-SSP-
ordered sibilant onsets). 



7KHeUHDOLVDWLRQeRIeFRQVRQDQWeFOXVWHUVeLQeWHeUHRe0œRULeORDQZRUGV 

 
©Te Reo ² The Journal of the Linguistic Society of New Zealand 

158 

The semivowel-final onsets demonstrate a moderate preference for phonetic similarity via 
semivowels becoming syllabic (10 of 17 tokens, that is, 59%). 
 

Table 3. Lateral approximant-led codas 
English te reo ʋ % te reo ʋ % te reo ʋ % 

lk ݐVkV 2 100%       
lf ݐVFV 2 100%       
lt    ݐV 1 50% tV 1 50% 
ld    ݐV 1 100%    
 V 2 29% tV 1 14%ݐ V௡V 4 57%ݐ 

V = vowel; ௡ = obstruent; F = fricative 
 

The lateral approximant-led codas demonstrate a moderate preference for phonetic 
similarity using anaptyxis (four of seven tokens, that is, 57%). 

Bauer and Warren (2004, p. 595) note in respect of the lateral approximant in New Zealand 
English that µIn coda position there is variation between a ³darker´ lateral, perhap [l௧], and a 
vowel of variable quality¶. As a result, it is possible that l]ʃޝ”χloC]oŋʃχoχxʻoθ[ʃŋħŋ…C9χCʃŋoʃɾoµsalt¶ 
that was realised as the Lehnwort tote /tote/, but rather a pronunciation without an /l/, meaning 
there was no /lt/ coda consonant cluster for the /l/ to be lost from. If this is correct, all lateral 
approximant-led codas are realised either through anaptyxis or through cluster reduction to the 
liquid, as expected. 

The loss of the obstruent in lateral approximant-led clusters is noted by Ryan (1972, p. 
142), who specifically references µgold¶ Æ koura and µquilt¶ Æ kuira. 

The loss of the obstruent in obstruent + liquid clusters is congruent with the frequent loss 
of the plosive in plosive-continuant clusters (that is, plosive + continuant clusters and 
continuant + plosive clusters) set out by Schütz (2004, p. 268) for Fijian Lehnwörter. Fijian is 
9oːʻŋχ[9”o0…ʻ9ŋC…o”9ŋ⁓ħ9⁓ʻāo9]oC]oχʻo[ʻʃojƗʃ[Cc 
 

Table 4. Nasal-led codas 

English te reo ʋ % te reo ʋ % te reo ʋ % 
ntݕ nVhV 1 100%       
nݕ nVhV 1 100%       
ns nVhV 2 67% nV 1 33%    

ndݤ nVhV 1 33% nV 2 67%    
ƾ“ ƾS“S 1 33%    kV 2 67% 
nt nVtV 5 29% nV 5 29% tV 7 41% 
nd    nV 6 100%    
nz    nV 1 100%    
ƾ*    nV 1 100%    
mp       100% 1 ׎ 

 NV௡V 11 30% nV 16 43% PV or 27% 10 ׎ 
V = vowel; N = nasal; ௡ = obstruent; P = plosive 

 
The nasal-led coda clusters /ntݕ/ (one token), /nݕ/ (one token), /ns/ (three tokens), /ndݤ/ 

(three tokens), /nz/ (one token), 9ŋKo lƾ*lo iʃŋʻo χʃ“ʻŋno 9[ʻo 9”]ʃo [ʻθ[ʻ]ʻŋχʻKo Cŋo χ93”ʻo 7 (SSP-
ordered sibilant codas). 
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The nasal-led codas demonstrate a moderate preference for cluster reduction (26 of 37 
tokens, that is, 70%), usually via deletion of the obstruent (16 of 37 tokens, that is, 43%). 
 

Table 5. Two voiceless plosive codas 
English te reo ʋ % 

kt kV 1 100% 
pt pV 1 100% 
 P1V 2 100% 

V = vowel; P = plosive 
 

The two voiceless plosive codas always involve cluster reduction via deletion of the 
second plosive. 
 

Table 6. SSP-ordered sibilant onsets 
English te reo ʋ % te reo ʋ % 

sl tV100 1 ݐ%    
sm    m 1 100% 
sn    n 1 100% 
 tV33 1 ݐ% N 2 67% 

V = vowel; N = nasal 
 

The SSP-ordered sibilant onset cluster /sl/ (one token) is also represented in table 1 (liquid-
final onsets). 

The SSP-ordered sibilant onsets demonstrate a moderate preference for cluster reduction 
via deletion of the sibilant (two of three tokens, that is, 67%). The variation between cluster 
reduction via deletion of the sibilant and anaptyxis, with the former the preferred strategy, is 
as noted by Kang (2011, p. 15). 
 

Table 7. SSP-ordered sibilant codas 

English te reo ʋ % te reo ʋ % te reo ʋ % 
ntݕ nVhV 1 100%       
nݕ nVhV 1 100%       
ns nVhV 2 67% nV 1 33%    

ndݤ nVhV 1 33% nV 2 67%    
st hVtV 1 13% tV 4 50% hV 3 38% 
nz    nV 1 100%    
ƾ*    nV 1 100%    
sk       hV 1 100% 
 CV௡V 6 32% occlusiveV 9 47% hV 4 21% 

V = vowel; C = consonant; ௡ = obstruent 
 

The SSP-ordered sibilant coda clusters /ntݕ/ (one token), /nݕ/ (one token), /ns/ (three 
tokens), /ndݤ/ (three tokens), /nz/ (one token), 9ŋKolƾ*loiʃŋʻoχʃ“ʻŋno9[ʻo9”]ʃo[ʻθ[ʻ]ʻŋχʻKoCŋoχ93”ʻo
4 (nasal-led codas). 
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The SSP-ordered sibilant codas also demonstrate a moderate preference for cluster 
reduction (13 of 19 tokens, that is, 68%), usually via deletion of the sibilant (nine of 19 tokens, 
that is, 47%). 

Commenting on the loss of phonemes in the realisation of consonant clusters in Fijian, 
Schütz (2004, p. 284) observes that: 

Some of the examples of the simplification of English final consonant clusters given 
earlier might be instead instances of interpreting -s as a marker of plural. If so, the 
borrower analogised from his/her knowledge of English morphology. Examples are 
kasi.tama/kasi.taba µFXVWRPV¶uelai.seni µOLFHQVH¶ā 

Eɾo χxC]o x9Ko ʃ……ħ[[ʻKo 9—ʃŋ⁓o jƗʃ[Co ]θʻ9“ʻ[]o νCχxo 9o ⁓ʃʃKo ʻŋʃħ⁓xo “ŋʃν”ʻK⁓ʻo ʃɾo Aŋ⁓”C]xo
morphology to understand the English plural marker, which could have been a significant 
number given the early development of bilingualism 9—ʃŋ⁓ojƗʃ[Co]θʻ9“ʻ[], then the deletion 
of the sibilant from coda clusters ending in /s/ and /z/ is perhaps explained. The Williams 
appendix contains 11 such tokens, including (as with Schütz, 2004, p. 284) µlicense¶, and three 
actual plurals, ŋ9—ʻ”Voµcards¶, µrates¶, and µleggings¶, as set out at (1) below. 
 
(1) Coda clusters ending in /s/ and /z/ 

µbox¶ /bܥks/ Æ /pouaka/ pouaka 
µbox¶ /bܥks/ Æ lθ9ޝki/ SƗNL 
µbox¶ /bܥks/ Æ lθ9ޝka/ SƗND 
µtax¶ /tܭks/ Æ lχ9ޝke/ WƗNH 
µcards¶ /kޝܣdz/ (incorporates {plural}) Æ l“9ݐޝi/ NƗUL 
µScotsman¶ lܥ“[ޖts.mܫn/ Æ l“9ޝtimana/ ,ƗWLPDQD 
µrates¶ /݋æets/ (incorporates {plural}) Æ /ݐeiti/ reiti 
µWednesday¶ lޖνʻnz.dæe/ Æ /weneݐei/ Wenerei 
µwax¶ /wܭks/ Æ lν9ޝki/ ZƗNL 
µleggings¶ lޖ”ʻ⁓cܫƾ]/ (incorporates {plural}) Æ /ݐʻޝ“ʻna/ UƝNHQD 
µlicense¶ lܤ”ޖʻc]ܫns/ Æ /ݐaihana/ raihana 

 
Table 8. Non-SSP-ordered sibilant onsets 

English te reo ʋ % te reo ʋ % 
st݋ tV50 1 ݐ %50 1 ݐ% 
sk hVk 1 25% k 3 75% 
st hVt 2 12% t 15 88% 
sp    p 4 100% 
stj    t 1 100% 
 ௡VC 4 14% C 24 86% 

V = vowel; C = consonant; ௡ = obstruent 
 

The non-SSP-ordered onset cluster /st݋/ (two tokens) is also represented in table 1 (liquid-
final onsets) and /stj/ (one token) is also represented in table 2 (semivowel-final onsets). 

The non-SSP-ordered sibilant onsets demonstrate a strong preference for cluster reduction, 
losing the sibilant (24 of 28 tokens, that is, 86%). The variation between cluster reduction via 
deletion of the sibilant and anaptyxis, with the former the preferred strategy, is as noted by 
Kang (2011, p. 15). 
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Table 9. Non-SSP-ordered sibilant codas 
English te reo ʋ % te reo ʋ % 

ks kVhV 3 50% kV 3 50% 
ts    tV 2 100% 
dz    ݐV 1 100% 
 kVhV 3 33% CV 6 67% 

V = vowel; C = consonant 
 

The non-SSP-ordered sibilant codas demonstrate a moderate preference for cluster 
reduction via deletion of the sibilant (six of nine tokens, that is, 67%). 

Table 10 below summarises and compares the results of the nine groupings of consonant 
clusters. 
 

Table 10. Cluster comparisons 
 Anaptyxis/semivowel 

conversion 
Preferred 
consonant 

Dispreferred 
consonant/total 

deletion 
Cluster type  ʋ: %  ʋ: %  ʋ: % 

liquid-final onsets (ࡢ V9 :8 ݐ %91 :79 ݐ%   
semivowel-final 

onsets 
CG Æ CV 10: 59% occlusive 6: 

35% 
 6% :1 ׎

lateral 
approximant-led 

codas 

 :V 2ݐ V௡V 4: 57%ݐ
29% 

tV 1: 14% 

nasal-led codas NV௡V 11: 30% nV 16: 
43% 

PV or 27% :10 ׎ 

two voiceless 
plosive codas 

  P1V 2: 
100% 

  

SSP-ordered 
sibilant onsets 

tV33 :1 ݐ% N 2: 
67% 

  

SSP-ordered 
sibilant codas 

CV௡V 6: 32% occlusiveV 9: 
47% 

hV 4: 21% 

non-SSP-ordered 
sibilant onsets 

௡VC 4: 14% C 24: 
86% 

  

non-SSP-ordered 
sibilant codas 

kVhV 3: 33% CV 6: 
67% 

  

total  118  75  16 
V = vowel; C = consonant; G = semivowel; N = nasal; ௡ = obstruent; P = plosive; (ࡢ  = 
voiceless plosive 

 
I now look to summarise these results. The figures given here are not directly comparable 

to those set out in the summary Table 10 above because of the 14 tokens that are double counted 
in Table 10 as they are represented in more than one of the nine identified groups of consonant 
clusters. There are, in other words, 195 tokens in total, but Table 10 sums to 209 as a result of 
the cross-group double representations. 

Phonetic similarity, retaining both of the phonemes of the consonant cluster, is the most 
common strategy, representing 57% of the data (111 of 195 tokens). This is, however, much 
more pronounced for the onsets, where 92 of 131 tokens (70%) retain both phonemes of the 
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source word, compared to the codas, where only 19 of 64 tokens (30%) do. This much stronger 
preference for phonetic similarity in onsets is probably to be expected given both the known 
greater saliency of the beginnings of words for lexical recognition and the prohibition of codas 
Cŋoχʻo[ʻʃojƗʃ[Cc 

Three groups of consonant clusters exhibit a preference for phonetic similarity, retaining 
both of the phonemes of the consonant cluster: liquid-final onsets, semivowel-final onsets, and 
lateral approximant-led codas. Although this is only three of the nine groups of clusters, these 
three groups represent 57% of the data (111 of 195 tokens). 

The other six groups of consonant clusters exhibit a preference for cluster reduction, to 
different degrees. The two voiceless plosive codas always delete the second plosive in the 
cluster, although this result is unlikely to be meaningful given that there are only two tokens in 
this very small group. 

The nasal-led codas are the most varied of the groups. They exhibit a moderate preference 
for cluster reduction (26 of 37 tokens, that is, 70%) but vary in how they achieve this, with 16 
tokens retaining the nasal, nine tokens retaining the plosive, and one token deleting the whole 
cluster. Overall, however, the nasal is usually retained (27 of 37 tokens, that is, 73%). 

The sibilant clusters generally delete the sibilant: 41 out of 59 tokens (69%). This 
preference to delete the sibilant perhaps reflects the complete lack of sibilants in the phonemic 
inventory of te reo. However, where the position of the English sibilant unusually does not 
break the sonority sequencing principle, the preference to delete the sibilant is eliminated, with 
11 out of 22 tokens (50%) deleting the sibilant. Where the position of the English sibilant does 
break the sonority sequencing principle, as is more common, it is much more commonly 
deleted: 30 out of 37 tokens (81%). Deletion of the sibilant is more common in sibilant onsets 
(26 of 31 tokens, that is, 84%) than it is in sibilant codas (15 of 28 tokens, that is, 54%). Where 
one consonant is deleted in sibilant-led clusters, it is always the sibilant that is deleted. 

This loss of the sibilant in sibilant-”ʻKo…”ħ]χʻ[]oC]oŋʃχʻKo3VoN99ދCoand Moorfield (2009, p. 
27) and is a wider realisation of the /sp/ Æ /p/ correspondence noted by Ryan (1972, p. 144). 
However, it contrasts with the frequent loss of the plosive in plosive-continuant clusters (that 
is, plosive + continuant clusters and continuant + plosive clusters) set out by Schütz (2004, p. 
Rh‘noɾʃ[ogCIC9ŋoZʻxŋν|[χʻ[cogCIC9ŋoC]o9oːʻŋχ[9”o0…ʻ9ŋC…o”9ŋ⁓ħ9⁓ʻāo9]oC]oχʻo[ʻʃojƗʃ[Cco8ʃħ[…ʻo
word sibilant + plosive clusters are realisʻKo9]o]C3C”9ŋχ]oCŋogCIC9ŋo3ħχo9]oθ”ʃ]Cωʻ]oCŋoχʻo[ʻʃojƗʃ[Cc 

I now examine the relative sonority of the cluster types, and have grouped some of the 
nine groups together in order to be able to do so more coherently, as follows: 

x the liquid-final onsets and the lateral approximant-led codas are grouped together as ³liquid 
clusters´; 

x the SSP-ordered sibilant onsets and the SSP-ordered sibilant codas are grouped together as 
³sibilant clusters (SSP-ordered)´; and 

x the non-SSP-ordered sibilant onsets and the non-SSP-ordered sibilant codas are grouped 
together as ³sibilant clusters (non-SSP-ordered)´. 
 
Table 11 below then sets out the cluster types by sonority. It indicates that: 

(i) Overall, the consonant clusters with the more sonorous phonemes (that is, semivowels and 
liquids) are likely to adhere to the principle of phonetic similarity and to retain both 
phonemes, whereas the consonant clusters with the less sonorous phonemes (occlusives 
and obstruents) are likely to be resolved through cluster reduction or deletion. 



Craig W. J. S. Stansfield  

 
©Te Reo ² The Journal of the Linguistic Society of New Zealand 

163 

(ii)  With the exception of the semivowel clusters, where the consonant clusters with the more 
sonorous phonemes exhibit cluster reduction, they are much more likely to keep the more 
sonorous phoneme (that is, the liquid or the nasal). 

 
(iii)  With the clusters with the less sonorous sibilant phonemes, where these clusters exhibit 

cluster reduction, it is very much more likely that the more sonorous phoneme is the one 
retained when the source word cluster adheres to the sonority sequencing principle (SSP) 
than when it breaks it. 

 
Table 11. Cluster types by sonority 

  Retain both 
phonemes 

Retain more 
sonorous 

phoneme in 
cluster reduction 

Sonority Cluster type ʋ % ʋ % 
most semivowel clusters 10 of 17 59% 0 of 7 0% 
Ç liquid clusters 83 of 94 88% 10 of 11 91% 
 nasal clusters 11 of 37 30% 16 of 26 62% 
 sibilant clusters (SSP-ordered) 7 of 22 32% 11 of 15 73% 
È sibilant clusters (non-SSP-ordered) 7 of 37 19% 1 of 30 3% 

least two plosive clusters 0 of 2 0% ʊ ʊ 
 

The exception to these general principles is the semivowels, that is, the group of the most 
sonorous consonant phonemes. This group is distinct from the others in using the conversion 
of semivowels to full vowels (that is, syllabification) to achieve retention of both phonemes 
rather than using anaptyxis. Semivowel clusters do exhibit the sonorous cluster preference for 
retaining both phonemes (10 of 17 tokens, that is, 59%), but they do so at a lower rate than the 
less sonorous liquid clusters (88%), and, where they do exhibit cluster reduction, the semivowel 
is the phoneme that is always deleted, with the much less sonorous occlusive retained. 

Having presented the main results relating to consonant clusters, the following four 
sections draw a key implication relating to a hierarchy of retention (section 4.2.3); set out the 
likely phonetic motivations of some of the choices between anaptyxis and cluster reduction 
(section 4.2.4); note some variant realisations that utilise multiple strategies (section 4.2.5); 
and look at the conformity of the three-consonant consonant clusters (that is, CCC) to the 
general results (section 4.2.6). 

4.2.3 Hierarchy of retention 

The results set out in section 4.2.2 above indicate that there is a hierarchy of retention of 
consonants. Preferably both source word phonemes of the consonant cluster are retained, to 
ensure phonetic similarity to the source word. However, if only one consonant is retained, this 
is generally determined according to the hierarchy of retention liquid > occlusive > semivowel 
and fricative. So liquids are preferably retained over occlusives (plosives, nasals, and 
affricates); and liquids and occlusives are preferably retained over semivowels and fricatives. 

This hierarchy also fully accounts for the three three-consonant consonant cluster tokens 
in the Williams appendix, χx9χoC]āoµsteward¶ lޖstjޝݛcܫd/ Æ /tuaݐi/ tuari (occlusive realised from 
fricative + occlusive + semivowel); µstrawberry¶ lޖst݋ʃޝc3݋ܫ.i/ Æ /ݐoޝθeݐe/ UǀSHUH (liquid 
realised from fricative + occlusive + liquid); and µstreet¶ /st݋CޝχloÆ /tiݐiti/ tiriti (occlusive and 
liquid realised from fricative + occlusive + liquid). 
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This hierarchy of retention perhaps also explains why the liquid clusters and (to a lesser 
extent) the semivowel clusters predominantly adhere to the principle of phonetic similarity, 
retaining both source word phonemes, while the sibilant clusters predominantly exhibit cluster 
reduction, retaining the non-sibilant consonant only: because fricatives are the least preferred 
class of phonemes for retention and realisation. This phenomenon in turn perhaps reflects the 
θ9ħ…CχVoʃɾoɾ[C…9χCωʻ]oCŋoχʻo[ʻʃojƗʃ[Coiʃŋ”Vol݊/ and /h/) and the complete absence of sibilants. 

4.2.4 Phonetic motivations 

The choice between anaptyxis and cluster reduction can sometimes be seen to be phonetically 
motivated. Realisations of the /b݋/ cluster are usually (nine tokens) /pVݐ/, that is, anaptyxis has 
occurred, in line with the requirement for phonetic similarity, but cluster reduction to /ݐ/ is used 
for µumbrella¶ /ޖ—ܣb݋el.ܫ/ Æ /maݐaݐa/ marara, where the immediately preceeding /m/, retained 
in the Lehnwort, provides the labial feature that realisation of the /b/ as /p/ would usually have 
provided, while allowing realisation of the three-syllable source word as a three-syllable 
Lehnwort. 

Similarly, realisations of the /d݋/ cluster are usually (three tokens) /tVݐ/, that is, anaptyxis 
has occurred, but cluster reduction to /ݐ/ is used for µhundredweight¶ lޖxܣn.dܫ݋d.wæet/ Æ 
/hanaݐete/ hanarete, where the immediately preceeding /n/ provides the coronal feature that 
realisation of the /d/ as /t/ would usually have provided, but without introducing an additional 
syllable. 

Again, realisations of the /gl/ cluster are usually (four tokens) /kVݐ/, that is, anaptyxis has 
occurred, but cluster reduction to /ݐ/ is used for µsinglet¶ lܫ[ޖƾcglܫt/ Æ lxCƾ9ݐeti/ hingareti and 
for µEnglish¶ lܫޖƾcglݕܫ/ Æ lCƾ9ݐihi/ Ingarihiāoνxʻ[ʻoχxʻoC——ʻKC9χʻ”Voθ[ʻ…ʻʻKCŋ⁓olƾloθ[ʃωCKʻ]oχxʻo
dorsal feature that realisation of the /g/ as /k/ would usually have provided, but without 
introducing additional syllables. 

4.2.5 Variant realisations 

As noted, strategies with Lehnwörter are not fully predictable (compare the five realisations of 
µBritain¶ as Piritini, Piriteni, Piritene, Piritani, and Piritana noted in section 1), and there are 
variant Lehnwörter in the source data that utilise multiple strategies. 

For µtrousers¶ lޖt݋æݛ.zܫz/ the Williams appendix has both /ݐautete/ rautete (cluster 
reduction to the liquid) and /taݐau.te.te/ tarautete (anaptyxis). 

For µquarter¶ lޖkwʃޝcχܫ/ the Williams appendix has /koata/ koata (cluster reduction to the 
plosive), but Te Aka ūƗRULeɸLFWLRQDU\ has this form and also /kuata/ kuata (semivowel-to-
vowel conversion). 

For µnewspaper¶ lޖnjޙ[ޝݛθ ʻcθܫ/ the Williams appendix has /nħޝθepa/ QǌSHSD (cluster 
reduction to the nasal), but Te Aka ūƗRULeɸLFWLRQDU\ has this form and also /niupepa/ niupepa 
(semivowel-to-vowel conversion). 

For µNew Year¶ lޙnjޖޝݛICܫ/ the Williams appendix has /nuia/ Nu Ia (cluster reduction to 
the nasal), but Te Aka ūƗRULeDictionary has /nħޝC9loIǌe‘D (cluster reduction to the nasal, with 
a long vowel) and /niuia/ Niu Ia (semivowel-to-vowel conversion). 

4.2.6 Three-consonant clusters (onsets) 

With three-consonant clusters there are too few data to reach any significant conclusions 
specifically in relation to these clusters. There are only three tokens in the Williams appendix, 
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from the two clusters /st݋/ and /stj/, both onsets, namely µstrawberry¶ lޖst݋ʃޝc3݋ܫ.i/ Æ /ݐoޝθeݐe/ 
UǀSHUH; µstreet¶ /st݋CޝχloÆ /tiݐiti/ tiriti; and µsteward¶ lޖstjޝݛcܫd/ Æ /tuaݐi/ tuari. These each use 
different strategies to reduce their clusters to /ݐ/, /tiݐ/, and /t/. It can, however, probably be 
concluded that three-consonant clusters are too long to involve full retention and anaptyxis 
between all three consonants, as this would involve the creation of three syllables out of a single 
onset. 

The possibility of the loss of the initial consonant or consonant cluster is noted by Ryan 
(1972, p. 142), who specifically references µstrawberry¶ Æ UǀSHUH. 

Having presented the main and minor results in relation to the consonant clusters, the 
remaining two sections in section 4 address a number of minor findings that reinforce or 
contrast with the observations in Kang (2011, pp. .H௅.f) in relation to word-initial consonant 
clusters (section 4.2.7) and word-final consonant clusters (section 4.2.8). 

4.2.7 Word-initial consonant clusters 

Kang (2011, p. 14) observes that: 
Several languages use a deletion strategy in combination with epenthesis word-initially. 
Polynesian languages that lack /s/ in their inventory delete /s/ in /s/-initial clusters while 
all other clusters are repaired by epenthesis. Examples include Maori (f[ʃ…“oĺo)θʃ[9“9Dāo
8…ʃχ]—9ŋoĺo)“ʃޝχC—9ŋ9Dmok9[”ʃνoRuuHmokʻ[KoRuufn«c 

This observation would indicate that, word initially, only the third strategy is used, unless the 
consonant cluster starts with /s/. Ignoring the onset consonant clusters where there is neither 
deletion nor anaptyxis, that is, those where the semivowel is realised as a vowel, this rule of 
N9ŋ⁓¶]oCŋo[ʻ”9χCʃŋoχʃo(ʃ”Vŋʻ]C9ŋo”9ŋ⁓ħ9⁓ʻ]ois generally correct with regard to te reo, although 
the Williams appendix data does have eight counter examples, one of a word-initial cluster 
where the intial /s/ is not deleted and seven of other word-initial clusters that feature consonant 
deletion rather anaptyxis. Of these seven, two involve the loss of an obstruent and the retention 
of a liquid, and five involve the loss of a semivowel and the retention of an occlusive, as set 
out at (2) below. 
 
(2) Counter-examples to Kang (2011, p. 14) 

µslate¶ /slæet/ Æ /teݐeti/ tereti 
µtrousers¶ lޖt݋æݛ.zܫz/ Æ /ݐautete/ rautete 
µfrying pan¶ lޖfܤ݋ʻcܫƾޙθܭŋloÆ /ݐaupani/ raupani 
µquarter¶ lޖkwʃޝcχܫ/ Æ /koata/ koata 
µTunisia¶ /tjޖޝݛŋܫz.i.ܫ/ Æ /tunihia/ Tunihia 
µTuesday¶ lޖtjޝݛ*cK ʻloÆ /tħݐޝei/ 7ǌUHL 
µnewspaper¶ lޖnjޙ[ޝݛθ ʻcθܫ/ Æ /nħޝθepa/ QǌSHSD 
µNew Year¶ lޙnjޖޝݛICԥ/ Æ /nuia/ Nu Ia 

 
Kang (2011, p. 14) is therefore generally correct Cŋo[ʻ]θʻ…χoʃɾoχʻo[ʻʃojƗʃ[C, but word-initial 

/s/ deletion from /s/-led onsets and anaptyxis of all other word-initial onsets are strong 
tendencies, not a rule. 
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4.2.8 Word-final consonant clusters 

In relation to word-final coda consonant clusters Kang (2011, p. 15) observes that: 
Yet another group of languages show both epenthesis and deletion depending on the 
]ʻ⁓—ʻŋχ9”o …ʃ—θʃ]CχCʃŋo ʃɾo χxʻo ʃɾɾʻŋKCŋ⁓o ]χ[ħ…χħ[ʻco 6xʻ]ʻo ”9ŋ⁓ħ9⁓ʻ]o Cŋ…”ħKʻo«oj9ʃ[Co
ik9[”ʃνoRuuHn«c 

The Williams appendix data support this, but as N9ŋ⁓¶] statement includes all possibilities 
relevant to codas and do not exclude any possibilities (as semivowel-to-vowel conversion is 
ʃŋ”Voθʃ]]C3”ʻoCŋoʃŋ]ʻχ]āo9]o]ʻ—Cωʃνʻ”]oKʃoŋʃχoʃ……ħ[oCŋoAŋ⁓”C]xo…ʃK9]noχxC]oC]oCŋʻωCχ93”ʻcoN9ŋ⁓¶]o
point, however, is to compare the group of languages (Cŋ…”ħKCŋ⁓oχʻo[ʻʃojƗʃ[C) that do allow 
both anaptyxis and cluster reduction word finally to those that do not, not to analyse how word-
ɾCŋ9”o…ʃŋ]ʃŋ9ŋχo…”ħ]χʻ[]o9[ʻo[ʻ]ʃ”ωʻKoCŋojƗʃ[CoZʻxŋν|[χʻ[c 

4.3 Anaptyxis 

This section of the paper sets out the results relating to anaptyxis (that is, the insertion of an 
epenthetic vowel), related to research questions (c) and (d). Section 4.3.1 discusses three 
possible anaptyxis ]χ[9χʻ⁓Cʻ]oɾʃ[o[ʻ]ʃ”ωCŋ⁓o”ʃ9ŋνʃ[Ko…ʃŋ]ʃŋ9ŋχo…”ħ]χʻ[]oCŋoχʻo[ʻʃojƗʃ[Cco8ʻ…χCʃŋo
4.3.2 discusses the first strategy, default anaptyxis; section 4.3.3 discusses the second strategy, 
copy anaptyxis; and section 4.3.4 discusses the third strategy, feature spreading. Section 4.3.5 
compares how well the different anaptyxis strategies fit the Williams appendix data. 

4.3.1 Anaptyxis strategies 

As shown in the consonant cluster results, anaptyxis is a common strategy to separate the 
consonants in source word consonant clusters and to append to coda consonants to achieve 
open syllables, thereby ensuring that the Lehnwort conforms to the required (C)V(V) syllable 
structure ʃɾoχʻo[ʻʃojƗʃ[C. Given that the anaptyctic vowel is not present in the source word, this 
raises the question how the particular vowel to be inserted is determined. In other words, how 
are the height, backness, and length of the anaptytic vowel to be determined if there is no 
starting point for this phoneme of the Lehnwort in the source word (as there are for the 
consonants and for the non-anaptyctic vowels)? 

Schütz (2004, p. 269) poses the question in relation to his research on Fijian thus: 
vowels have been inserted or added to insure that all Fijian syllables are open. But how 
9[ʻoχxʻ]ʻoωʃνʻ”]o…xʃ]ʻŋɘo««o6xʻoC—θʃ[χ9ŋχoɸħʻ]χCʃŋoνCχxo[ʻ]θʻ…χoχʃo9ŋo9KKʻKoωʃνʻ”oC]o
this: is the choice of vowel random or patterned? 

The assumption that Schütz goes on to make is that anaptyxis is patterned, that is, that it is rule-
governed. I make the same assumption and this question regarding how the choice of the 
specific anaptyctic vowel to be inserted is made is ʃŋʻoʃɾoχxC]oθ9θʻ[¶]o[ʻ]ʻ9[…xoɸħʻ]χCʃŋ]c 

Posing this question with specific reference to te reo MƗori, how is it determined whether 
it is /i/, /u/, /e/, /o/, or /a/; or even /Cޝ/, /ħޝ/, /eޝ/, /oޝ/, or /9ޝl; or indeed even a diphthong that 
realises the need for an anaptyctic vowel, when there is nothing in the source word for the 
Lehnwort to try to match? How is the principle of phonetic similarity to be observed, when 
χxʻ[ʻo C]o ŋʃo ]χ9[χCŋ⁓o θʃCŋχo ɾʃ[o χxʻo [ʻ…CθCʻŋχo ”9ŋ⁓ħ9⁓ʻ¶]o θxʃŋʻ—ic choice, and nothing to be 
faithful to? 

The literature on anaptyxis (Kearns, 1990; Kitto & de Lacy, 1999; Schütz, 2004; Uffmann, 
2006) indicates that there are three basic strategies for this. 
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(i) Default anaptyxis, where the same anaptyctic vowel is used each time (or the same small 
group of anaptyctic vowels, chosen for fit relevant to the receiving phonetic environment, 
are used each time). 

(ii) Copy anaptyxis, where the anaptyctic vowel is copied from a vowel in the source word 
(modified as needed χʃo…ʃŋɾʃ[—oχʃoχxʻo[ʻ…CθCʻŋχo”9ŋ⁓ħ9⁓ʻ¶]oθxʃŋemic inventory). This is 
usually the immediately following one (regressive or anticipatory anaptyxis), most 
commonly used for onsets, or the immediately preceding one (progressive or persevatory 
anaptyxis), most commonly used for codas. 

(iii) Feature spreading, where certain features of a consonant, or a consonant cluster, usually 
χxʻoʃŋʻoC——ʻKC9χʻ”Voθ[ʻ…ʻKCŋ⁓oχxʻo9ŋ9θχV…χC…oωʃνʻ”āoKʻχʻ[—Cŋʻoχx9χoωʃνʻ”¶]oɾʻ9χħ[ʻ]c 

  
These three anaptyxis strategies are summarised in Table 12 below. The feature spreading 

is assumed in the schema to be from the immediately preceding consonant. The anaptyctic 
vowels in the Lehnwort are bolded. C1 and C2 represent the first and second consonants of the 
consonant cluster; VĮ [ʻθ[ʻ]ʻŋχ]o9ŋoħŋ]θʻ…CɾCʻKoωʃνʻ”oʃɾoχxʻoŋħ…”ʻħ]oiȞnoʃɾoχxʻo]ʃħ[…ʻoνʃ[Ko9ŋKo
its anaptyctic copy or copies; Vį represents a default anapyctic vowel; and V1 and V2 represent 
anaptyctic vowels derived from copying features of the similarly numbered consonants. 
 

Table 12. Anaptyxis strategies 
Anaptyxis strategy Source word Lehnwort 
Onsets 
default vowel C1C2VĮ C1Vį.C2VĮ 
copy vowel (regressive anaptyxis) C1C2VĮ C1VĮ.C2VĮ 
feature spreading C1C2VĮ C1V1.C2VĮ 
Codas 
default vowel VĮC1C2 VĮ.C1Vį.C2Vį 
copy vowel (progressive anaptyxis) VĮC1C2 VĮ.C1VĮ.C2VĮ 
feature spreading VĮC1C2 VĮ.C1V1.C2V2 

 
As can be seen from this schema, using anaptyxis increases the number of syllables, 

significantly so in the case of codas, which is why anaptyxis is not always the preferred strategy 
for addressing consonant clusters, with cluster reduction also being used (see section 3 for the 
results relating to retention and deletion of consonant cluster phonemes). 

4.3.2 Default anaptyxis 

Default anaptyxis, if used in te reo jƗʃ[C, would seem to involve /a/ being the default vowel, 
as it is by far the most common anaptyctic vowel used, being 69 out of 169 tokens (41%). This 
compares to 50 tokens of /i/, 29 tokens of /e/, 14 tokens of /o/, five tokens of /u/, and two tokens 
ʃɾol9ޝloas an anaptyctic vowel (with no tokens of the other long vowels, that is, lCޝ/, /eޝ/, /oޝ/, 
and /ħޝl, as anaptyctic vowels), as set out in table 13 below. Table 13 also compares these data 
to the frequencies of the vowels in te reo jƗʃ[Coin general, as reported by Harlow (2007, p. 
68). 

Table 13. F[ʻɸħʻŋ…Cʻ]oʃɾoωʃνʻ”]oCŋoχʻo[ʻʃojƗʃ[C 
source i Cޝ u ħޝ e eޝ o oޝ a 9ޝ total 

te reo in general 20% 1% 11% 1% 15% 1% 10% 3% 31% 8% 100% 
Williams appendix 30% ʊ 3% ʊ 17% ʊ 8% ʊ 41% 1% 100% 
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The more common the vowel is in te reo in general, the more likely it is to be used as an 
anaptyctic vowel: /a/: 31% Æ 41%; /i/: 20% Æ 30%; /e/: 15% Æ 17%. Conversely, the less 
common the vowel is in te reo in general, the less likely it is to be used as an anaptyctic vowel: 
/u/: 11% Æ 3%; /o/: 10% Æ ‘amol9ޝlWo‘aoÆ .amolʃޝlWoyaoÆ ŋʃχoħχC”C]ʻKmolCޝ/, /ħޝ/, and /ʻޝlWo.ao
each Æ not utilised. 

This is an example of the Matthew effect, a common phenomenon found across very many 
sciences. It was named by Merton (1968) after Matthew 25:29: ³For unto every one that hath 
shall be given, and he shall have abundance: but from him that hath not shall be taken away 
even that which he hath´. 

However, although /a/ is by far the most common choice as an anaptyctic vowel, default 
anaptyxis leaves some 59% of the data not accounted for. It therefore seems unlikely that 
default anaptyxis is the sole or primary strategy used to determine the anaptyctic vowel of te 
[ʻʃojƗʃ[CoZʻxŋν|[χʻ[, even if a bias towards use of the most common vowels, and particularly 
/a/, can be seen in the data, comforming to the Matthew effect. 

4.3.3 Copy anaptyxis 

Copy anaptyxis is the strategy to copy the following vowel (regressive or anticipatory 
anaptyxis) into onset consonant clusters and to copy the preceding vowel (progressive or 
persevatory anaptyxis) into coda consonant clusters. Kitto and de Lacy (1999, p. 14) note that 
CŋojƗʃ[CoNǌ“CoދƖC[9ŋC (ːʃʃ“oE]”9ŋK]ojƗʃ[C) µepenthetic vowels are usually copies¶. If copy 
anaptyxis is similarly used in te reo jƗʃ[C, it would account for 110 of 169 tokens (65%). This 
is much more satisfactory than for default anaptyxis, accounting for the majority rather than a 
minority of the data; but it still leaves 35% of the data not accounted for. However, the 
difference between onsets and codas with this strategy is noteworthy. Of the onsets, copy 
anaptyxis accounts for 69 of the 86 tokens (80%). This compares to the codas, where copy 
anaptyxis only accounts for 41 of the 83 tokens (49%). 

This difference in the results between onsets and codas may invite the enquiry as to 
whether it is correct that copy anaptyxis is in fact progressive in codas, and whether regressive 
anaptyxis in both onsets and codas is more explanatory. However, this is not the case. 
Regressive anaptyxis in codas would explain only 1 token out of 83 (1%). The anaptyctic vowel 
in this token is /e/, which provides 14 of the 83 coda tokens (17%) and 29 of the 169 total 
tokens (also 17%), so this 1% result for regressive anaptyxis in codas is very much worse than 
chance. Similarly, looking (for completeness) at progressive anaptyxis in onsets, this would 
explain only 3 tokens out of 85 (4%), which is again very much worse than chance. The logical 
order of regressive anaptyxis in onsets and progressive anaptyxis in codas is therefore correct; 
and this accounts for 110 of 169 tokens (65%). 

In this regard Kitto and de Lacy (1999, p. 11) observe that: 
«oχxʻo—ʃ]χo…ʃ——ʃŋo[ʻ9]ʃŋoνxVoχxʻoħ]ħ9”oKC[ʻ…χCʃŋoʃɾo…ʃθVCŋ⁓oC]oθ[ʻωʻŋχʻKoC]oχx9χoCŋo]ʃ—ʻo
environments there is simply nothing to copy. For example, epenthetic vowels in Hawaiian 
(Polynesian) loanwords are copied from the left, but when epenthesis is initial there is 
nothing appropriate to copy, so direction reverses: 

I consider that this observation is only partially correct (unless Hawaiian works substantially 
KCɾɾʻ[ʻŋχ”VoCŋoχxC]o[ʻ⁓9[Koɾ[ʃ—oχʻo[ʻʃojƗʃ[Cn. It seems to me that the location of the anaptyctic 
vowel within an onset or coda source word cluster, or after a coda consonant, is what 
determines whether the copying is regressive or progressive, not whether or not it is word 
initial. Anaptyctic copying in medial onsets is still regressive. For example, in µsupreme court¶ 
/sޙޝݛθ݋Lޖ—ޝ“ʃޝχloÆ lxħޝθiݐimikoޝχCloKǌSLULPLeNRRWL, the anaptyctic vowel /i/, used to divide the 



Craig W. J. S. Stansfield  

 
©Te Reo ² The Journal of the Linguistic Society of New Zealand 

169 

/p݋/ consonant cluster into separate syllables, is copied regressively from the nucleus of the 
syllable /p݋Lޝm/, not progressively from that of the preceding syllable /sޝݛ/. It is not the case 
that anaptyctic copying in initial onsets is regressive but that in medial onsets it is progressive, 
as Kitto and de Lacy (1999, p. 11) imply, and the syllable is the relevant unit for the operation 
of anaptyxis, not the word. 

4.3.4 Feature spreading 

Feature spreading is a term that can cover a wide range of phonological processes. Its precise 
nature as applied to anaptyxis depends upon which features are spread, and from which 
consonant(s). This research has looked at several possibilities for the operation of feature 
]θ[ʻ9KCŋ⁓o χʃo ʻκθ”9Cŋo9ŋ9θχVκC]o Cŋo χʻo [ʻʃojƗʃ[CoZʻxŋν|[χʻ[, all of which have proven to be 
unsatisfactory. All of the explored possibilities assumed that features are spread progressively 
to the anaptyctic vowel from the immediately preceding (single) consonant. However, an 
analysis that matched the differential analysis that I have stated to be logical for copy anaptyxis, 
with regressive anaptyxis in onsets and progressive anaptyxis in codas, could possibly have 
produced better results; and other feature spreading possibilities, such as from consonant 
clusters (as opposed to single consonants), could at least in theory also be possible. These 
possibilities are left to future research. 
 

In terms of feature spreading from the immediately preceding single consonant, four 
possibilities were explored: 
(i) Spreading of features from front consonants to front vowels and from back consonants to 

back vowels. 
(ii) Spreading of features from acute consonants to acute vowels and from grave consonants 

to grave vowels. 
(iii) Spreading of features from compact consonants to compact vowels and from diffuse 

consonants to diffuse vowels. 
(iv) Spreading of features from labial, coronal, dorsal, and laryngeal consonants to front, 

central, and back vowels. 
 

All of the possibilities have proved problematic for analyse]oʃɾoχʻo[ʻʃojƗʃ[C. Use of acute 
and grave features falters on the established lack of either feature in specifying /a/ (that is, the 
central vowel of the vowel system) in te reo (Hohepa, 1967āoθθcop௅‘; Harlow, 2007, pp. hy௅
64). This contrasts with analyses of /a/ in other languages, such as Turkish, where /a/, despite 
being phonetically central (Zimmer & Orgun, 1999, p. 155) is usually regarded as a back vowel 
because of how it acts in vowel harmony processes, forming the unrounded equivalent of /o/ 
(Göksel & Kerslake, 2005, p. 10). Use of front and back features is problematic for the same 
reason, as /a/ is analysed as central (so neither front nor back). Conversely, use of compact and 
diffuse features falters on the established presence of both features in specifying /e/ and /o/ 
(that is, the mid vowels of the vowel system) in te reo (Hohepa, 1967, pp. 7௅8; Harlow, 2007, 
θθcohy௅hHnc 

Use of labial, coronal, dorsal, and laryngeal place features is problematic given that all 
vowels are dorsal, and even though there is a possible association of coronal consonants and 
front vowels (Hume, 1996), this does not resolve how labial, dorsal, and laryngeal consonants 
associate with central and back vowels. All possible associations of labial, coronal, dorsal, and 
laryngeal consonants with front, central, and back vowels have been examined, without any 
clear association being established. This results from the fairly balanced distribution of the 
vowels with regarding to the preceding consonants, as set out in Table 14 below. For simplicity 
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these associations do not take into account allophonic variation in te reo (the most significant 
aspects of which are outlined in section 2.2.2). This allophonic variation could see the bilabial 
fricative /݊/ (when realised as )șD, i.e., as a dental) included in the coronal group and the glottal 
fricative /h/ (when realised as [ç], i.e, as a palatal, [x], i.e., as a velar, or as )ȤD, i.e., as a uvular) 
included in the dorsal group (Hohepa, 1965, pp. v௅.unc However, neither of these adjustments 
result in any great improvement in the associations involved. 

This lack of any association can be most clearly seen, and is most attributable to, the very 
balanced distribution of /a/, which (as set out above in section 4.3.2) is 41% of the data (or 42% 
Cɾol9ޝloC]o9”]ʃoCŋ…”ħKʻKn. This is 29% labial, 41% coronal, 25% dorsal, and 6% laryngeal. 
 

Table 14. Associations between consonant and following vowel 

Consonant 

Vowel 

Total 
Front Central Back 

i e a 9ޝ u o 

Labial 
p 6 10 19 0 4 8 47 
m 0 0 0 0 0 0 0 
݊ 0 0 1 0 0 0 1 

Coronal 
t 12 9 15 2 0 0 38 
n 10 7 9 0 0 0 26 
 7 1 1 0 4 0 1 ݐ

Dorsal 
k 8 3 17 0 0 4 32 
ƾ 1 0 0 0 0 0 1 
w 0 0 0 0 0 0 0 

Laryngeal h 12 0 4 0 0 1 17 
Total 50 29 69 2 5 14 169 

 

4.3.5 Comparison of anaptyxis strategies 

Default anaptyxisāoCɾoħ]ʻKoCŋoχʻo[ʻʃojƗʃ[Cāoνʃħ”Ko]ʻʻ—oχʃoCŋωʃ”ωʻol9lo3ʻCŋ⁓oχxʻoKʻɾ9ħ”χoωʃνʻ”āo
as it is by far the most common anaptyctic vowel used, being 69 out of 169 tokens (41%). Copy 
anaptyxis, if ħ]ʻKoCŋoχʻo[ʻʃojƗʃ[Cāoνʃħ”Ko9……ʃħŋχoɾʃ[o.10 of 169 tokens (65%), a much more 
satisfactory result as it explains a majority, not a minority, of the data. The difference between 
onsets and codas with a strategy of copy anaptyxis is nevertheless important. Copy anaptyxis 
accounts for 69 of the 86 onset tokens (80%) but only for 41 of the 83 coda tokens (49%). A 
third possibility, that of feature spreading from the immediately preceding consonant, was not 
ɾʃħŋKoχʃo3ʻo]9χC]ɾ9…χʃ[Vo9]o9ŋo9ŋ9”V]C]oχʃʃ”oɾʃ[oχʻo[ʻʃojƗʃ[Co⁓Cωʻŋoχxʻoestablished analyses of 
the distinctive features of te reo (Hohepa, 1967, pp. 7௅8mok9[”ʃνāoRuupāoθθcohy௅hHno9ŋKoχxʻolack 
of any consistent association between consonants and following vowels. However, the 
possibility of other types of feature spreading operating, such as vowel harmony or feature 
spreading from following consonants or from consonant clusters or from non-adjacent 
consonants cannot be completely discounted. 

These results suggest that copy anaptyxis is the preferred strategy, being the best fit with 
the data. This is reinforced by the finding that copy anaptyxis explains 69 of the 86 onset tokens 
(80%). Nevertheless, even this best-fit strategy still leaves 35% of the data not accounted for, 
and 51% of the coda data unaccounted for, which is a lot to have unexplained. 

The literature on anaptyxis in other languages is perhaps instructive in this regard. Kitto 
and de Lacy (1999, pp. f௅h) and Uffmann (2006, pp. .uv.௅.uvy & 1108) both report multiple 
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languages using multiple anaptyxis strategies, in preference orders. In this regard Uffmann 
(2006, pp. .uv.௅.uvy & 1108) reports that Samoan (a Nuclear Polynesian language, as is te 
[ʻʃojƗʃ[C), Shona (an Atlantic-Congo language), and Sranan Tongo (an English-based creole) 
all use all three strategies of default anaptyxis, copy anaptyxis, and feature spreading, although 
in different orders. Kitto and de Lacy (1999, pp. f௅h) report that jƗʃ[CoNǌ“CoދƖC[9ŋC (Cook 
E]”9ŋK]ojƗʃ[C, an Eastern Polynesian language, as is χʻo[ʻʃojƗʃ[Cnoħ]es copy anaptyxis after /ݐ/ 
and two default vowels in other phonetic environments, namely /a/ after /iݐ/ and /i/ everywhere 
else. ɛCωʻŋoχxʻ]ʻo[ʻθʃ[χʻKo—ħ”χCθ”ʻo]χ[9χʻ⁓Cʻ]oCŋoħ]ʻoCŋojƗʃ[CoNǌ“CoދƖC[9ŋCāo89—ʃ9ŋāo8xʃŋ9, 
and Sranan Tongo, it seems possible that this could also be the case in χʻo[ʻʃojƗʃ[Cc 

The evidence that speakers of χʻo [ʻʃojƗʃ[Co ħ]ʻo …ʃθVo 9ŋ9θχVκC], among the anaptyctic 
strategies available to them, is strongest, as Kitto and de Lacy (1999, p. 14) report for speakers 
of jƗʃ[CoNǌ“CoދƖC[9ŋCo9ŋKoN9ŋ⁓o(2011) reports for Polynesian languages word initially (Kang, 
2011, p. .Hno9ŋKoɾʃ[oχʻo[ʻʃojƗʃ[Coνʃ[KoɾCŋ9””VoiN9ŋ⁓āoRu..āop. 15). It is possible that speakers 
of te reo jƗʃ[Coalso use additional strategies as well, which may include default anaptyxis. If 
default anaptyxis is used, the default anaptyctic vowel is likely to be /a/. 

5 Conclusions 

This paper has explored how source word consonant clusters are made to conform to the 
[ʻɸħC[ʻKoiːnSiSno]V””93”ʻo]χ[ħ…χħ[ʻoʃɾoχʻo[ʻʃojƗʃ[CcoEχox9]o9KK[ʻ]]ʻKoxʃνo…ʃŋ]ʃŋ9ŋχo…”ħ]χʻ[]oʃɾo
source words are modified; which consonants are deleted when consonant clusters are reduced; 
how the specific properties of anaptyctic vowels are determined when they are inserted; and 
what the likely phonetic and/or other motivations are for these choices. 

The principal conclusions of this paper are that: 
(i) Eŋoχxʻo…[ʻ9χCʃŋoʃɾoχʻo[ʻʃojƗʃ[CoZʻxŋν|[χʻ[āoχhe consonant clusters with the more sonorous 

phonemes (that is, semivowels and liquids) are likely to maintain the principle of phonetic 
similarity and to retain both phonemes, whereas the clusters with the less sonorous 
phonemes (occlusives and obstruents) are likely to be resolved through cluster reduction 
or cluster deletion. 

(ii) With the exception of the semivowel clusters, Cŋoχxʻo…[ʻ9χCʃŋoʃɾoχʻo[ʻʃojƗʃ[CoZʻxŋν|[χʻ[āo
where the consonant clusters with the more sonorous phonemes do exhibit cluster 
reduction, they are much more likely to keep the more sonorous phoneme (that is, the 
liquid or the nasal). 

(iii) With the less sonorous sibilant phonemes, where these clusters exhibit cluster reduction, 
it is very much more likely that the more sonorous phoneme is the one retained when the 
source word cluster adheres to the sonority sequencing principle (SSP) than when it breaks 
it. 

(iv) Among the strategies for determining the features of the anaptyctic vowels of te reo jƗʃ[Co
Lehnwörter, the evidence that speakers of te reo use copy anaptyxis is the strongest. This 
operates regressively for onsets and progressively for codas. 

(v) If speakers of te reo jƗʃ[Coalso use a strategy of default anaptyxis for determining the 
ɾʻ9χħ[ʻ]oʃɾoχxʻo9ŋ9θχV…χC…oωʃνʻ”]oʃɾoχʻo[ʻʃojƗʃ[CoZʻxŋν|[χʻ[, this default vowel is highly 
likely to be /a/. 
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