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Orthography and Phonology Description 
Doromu-Koki language [kqc] 

Central Province 

Linguistic classification: Trans New Guinea, Southeast Papuan, Manubaran 

Population census: 1,500 (2008 SIL) 

Major villages: ’Ai’anomu, Amuraika, Badai’a, Gagaradobu, Iaromenomu, Kasonomu, 
Mamanugeagi, Nemonomu, Nevore, Nimunimu, Oduika and Sirimu

Linguistic work done by: SIL – Keiko Kikkawa, Robert L Bradshaw 

Data checked by: Robert L Bradshaw, working in language since 2001 (21 April 2010) 

Phonemic and Orthographic Inventory 

/ ɑ b d ε f ɡ i kh m n o ɾ s th u β j /
< a b d e f g i k m n o r s t u v y > 
< A B D E F G I K M N O R S T U V Y > 

Consonants 

   Bilab LabDen Dental Alveo Postalv Retro Palatal Velar Uvular Pharyn Glottal   
Plosive b   t  dh    k  ɡh    
Nasal m   n        
Trill            
Tap/Flap    ɾ        
Fricative β f  s        
Lateral 
Fricative 

           

Approx       j     
Lateral 
Approx 

           

Ejective 
Stop 

           

Implos            

All Doromu-Koki consonant phonemes only occur in word-initial and medial/intervocalic 
environments, as indicated in the examples below. Due to the language’s syllable structure 
(cf, Syllable patterns below), consonants do not occur in word-final, syllable final, or 
consonant cluster environments. 

b [ˈbɑ.bɑ] /bɑbɑ/ <baba> ‘father’ 
 [boˈbo.ɾo] /boboɾo/ <boboro> ‘top point of a tree’ 

th [ˈthu.mɑ̃] /thumɑ/ <tuma> ‘wild’ 
 [ˈt o.t oh h ] /thotho/ <toto> ‘forget’ 

d [ˈdo.nɑ̃] /donɑ/ <dona> ‘pig’ 
 [ˈdɑ.dɑ] /dɑdɑ/ <dada> ‘so’ 
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kh [ˈkhε.βɑ] /khεβɑ/ <keva> ‘liver’ 
 [ˈqhɑ.qhɑ] /khɑkhɑ/ <kaka> ‘red’ 

ɡ [ˈɡɑ.bu] /ɡɑbu/ <gabu> ‘black’ 
 [ɡɑ.ˈɡɑ.nĩ] /ɡɑɡɑni/ <gagani> ‘place’ 

m [ˈmɑ̃] /mɑ/ <ma> ‘give’ 
 [mĩ.ˈmɑ̃.nĩ] /mimɑni/ <Mimani> ‘Kemp Welsh River’ 

n [ˈnõ.nõ] /nono/ <nono> ‘mother’ 
 [ˈβε.nɑ̃] /βεnɑ/ <vena> ‘mouth’ 

ɾ [ˈɾo.q ɑh ] /ɾokhɑ/ <roka> ‘name’ 
 [ˈɾu.ɾu] /ɾuɾu/ <ruru> ‘witch doctor’ 

β [ˈβε.nẽ] /βεnε/ <vene> ‘people’ 
 [ˈβɑ.βɑ] / βɑβɑ/ <vava> ‘hot’ 

f [ˈfɑ.q ɑh ] /fɑkhɑ/ <faka> ‘bamboo wall’ 
 [ˈfɑ.fɑu] /fɑfɑu/ <fafau> ‘on top of’ 

s [ˈsu.mɑ̃] /sumɑ/ <suma> ‘bush’ 
 [si.ˈsi.qhɑ] /sisikhɑ/ <sisika> ‘smell’ 

j [ˈju.q ɑh ] /jukha/ <yuka> ‘leg’ 
 [jo.ˈjɑ.βɑ] /jojɑβɑ/ <yoyava> ‘seedling’ 

Vowels 
i  u
ε  o
  ɑ

Doromu-Koki vowels occur in word-initial, word-final, inter-consonantal, prevocalic across 
syllable boundaries, and postvocalic across syllable boundaries environments as shown 
respectively below. 

i [ˈi.dɑ] /idɑ/ <ida> ‘road’ 
 [i.ˈnĩ.k i]h  /inikhi/ <iniki> ‘long tail parrot’ 
 [ˈfi.fi] /fifi/ <fifi> ‘insect sp.’ 
 [ɾi.ˈu.nɑ̃] /ɾiunɑ/ <riyuna> ‘tree possum sp.’ 
 [ˈbui.qhɑ] /buikhɑ/ <buika> ‘sway’ 

u [uˈɾu.sɑ] /uɾusɑ/ <urusa> ‘night’ 
 [ˈqho.ɾu] /khoɾu/ <koru> ‘water’ 
 [u.ˈnũ.ɡu] /unuɡu/ <unugu> ‘banana sp.’ 
 [su.ˈε.qhɑ] /suεkhɑ/ <sueka> ‘Dwarf Koel’ 
 [k i.u.h ˈk i.u]h  /khiukhiu/ <kiyukiyu> ‘very’ 
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ε [ˈε.o] /εo/ <eo> ‘moon’ 
 [ˈfo.ɾe] /foɾε/ <fore> ‘stone’ 
 [ε.ɡε.ɾε.ˈɡε.ɾe] /εɡεɾεɡεɾε/ <egeregere> ‘okay’ 
 [ɑˈfɑ.e] /ɑfɑε/ <afae> ‘wake up’ 
 [ɑ.ˈmĩ.e] /ɑmiε/ <amiye> ‘man’ 

o [ˈo.mɑ̃] /omɑ/ <oma> ‘sky’ 
 [ˈɾɑ.ɾo] /ɾɑɾo/ <raro> ‘line’ 
 [o.ˈdo.ɾo] /odoɾo/ <odoro> ‘above’ 
 [ˈt o.e]h  /thoε/ <toe> ‘heavy’ 
 [k i.h ˈo.mɑ̃] /khiomɑ / <kiyoma> ‘red hot’ 

ɑ [ɑˈkhi.ɾe] /ɑkhiɾε/ <akire> ‘bite’ 
 [ˈtho.ɾɑ] /thoɾɑ/ <tora> ‘big’ 
 [ɑ.ˈbɑ.thɑ] /ɑbɑt ɑ/h  <abata> ‘flood’ 
 [qhɑ.ˈε.ɾe] /qhɑεɾε/ <kaere> ‘who’ 
 [ˈi. ɑ] /iɑ/ <iya> ‘star’ 

Diphthongs 

Doromu-Koki diphthongs occur in word-initial, word-final, and inter-consonantal 
environments as shown respectively below. 

εi [ˈεi.nɑ̃] <eina> ‘tree sp.’ 
 [ˈsεi] <Sei> ‘God’ 
 [ˈbεi.khɑ] <beika> ‘what’ 

εu [No word-initial example attested to date] 
 [ˈkhεu] <keu> ‘step, go up’ 
 [ˈnε̃ũ.khɑ] <neuka> ‘orphan’ 

oi [oi.bɑ.nũ] <oibanu> ‘entire’ 
 [ˈjo.q oi]h  <yokoi> ‘one’ 
 [ˈq oi.mh ɑ̃] <koima> ‘leech’ 

ou [ou.ˈɾε.nɑ̃] <ourena> ‘elder’ 
 [ˈdou] <dou> ‘wet’ 
 [ˈq ou.h ɾe] <koure> ‘yam sp.’ 

ɑi [ɑi.ˈbɑ.nũ] <aibanu> ‘whole’ 
 [ˈqhɑ.ɾɑi] <karai> ‘cockatoo’ 
 [ɡɑi.ˈbɑ.nɑ̃] <gaibana> ‘eel’ 

ɑu [ˈɑu.fɑ] <aufa> ‘grandparent’ 
 [ˈfɑ.fɑu] <fafau> ‘on top of’ 
 [ˈɾɑu.t u]h  <rautu> ‘village’ 
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Suprasegmentals (tone, stress, length) 

Tone (or pitch-accent as described by Foley, 1986:63) has not been observed in the language, 
nor does it appear to exist in any of the languages on the Southeast Papuan level. 

Stress in Doromu-Koki always occurs on the penultimate syllable (or ultimate syllable in one 
syllable words). 

[ˈu]  /u/ <u> ‘hit’ 
[ˈnɑ̃]  /nɑ / <na> ‘I’ 
[ˈkhεi.qhɑ] /khεikhɑ / <keika> ‘small’ 
[ˈbu.nĩ]  /buni/ <buni>  ‘good’ 
[duˈbui.nĩ] /dubuini/ <dubuini> ‘brother’ 
[fu.ɾoˈfu.ɾo] /fuɾofuɾo/ <furofuro> ‘bubble up’ 

Length has been observed with sounds, exclamations, and calls. 

[ˈqhɑː ˈqhɑː ˈqhɑː] /khɑː khɑː khɑː / <kaa kaa kaa> ‘sulphur-crested cuckoo   
     song’ 
[ˈmɑ̃ː]  /mɑː/ <maa> ‘pig call’ 
[ˈɑεː]  /ɑεː/ <aee> ‘ho!’ 
[ˈmε̃ː]  /mεː/ <mee> ‘chasing dog/pig call’ 
[ˈkhiː]  /khiː/ <kiː> ‘sound of ringing in ears’ 
[qhoˈqhoɾo ˈqhoː] /khokhoɾo khoː/ <kokoro koo>  ‘cock-a-doodle-doo’ 
[ˈsss]  /sss/ <sss> ‘snake sound’ 

Syllable Patterns 

There are no closed syllables in Doromu-Koki. Every combination of vowel sequence is 
possible, except for sequences of identical vowels.1 Sequences composed of a combination of 
a non-high vowel followed by a high vowel (ai, au, ei, eu, oi, and ou) are analysed as glides. 
The high vowel combinations iu and ui are not single syllable glides, but rather two-syllable 
sequences, as are all the other combinations.2

                                                 
1 A couple of rare, questionable cases have been observed across syllable boundaries. (eg., /bu.uo/ ‘tree sp.’) 
2 The high vowel combinations ua and ui sometimes (rarely) occur as single syllables (eg, ua.ri.ka ‘chief’ and du.bui.ni 

‘brother’). 
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 Initial Medial Final 
V [ɛ.do.q o.ˈk i.oh h ] 

/edokhokhio/ 
<edokokiyo>  
‘millipede’ 

[i.ˈɑ.nɑ̃] 
/iɑnɑ/ 
<iyana> 
‘crawl’ 

[thɑ.o.ˈthɑ.o] 
/thɑothɑo/ 
<taotao> 
‘ignore’ 

VV [ˈɑi.thɑ] 
/ɑithɑ/ 
<aita> 
‘lightweight’ 

[iˈɑi.thɑ] 
/iɑithɑ/ 
<iyaita> 
‘swing’ 

[ˈɑu] 
/ɑu/ 
<au> 
‘lime’ 

CV [mɑ̃.mɑ̃.nũ.ɡɛ.ˈɑ.ɡi] 
/mɑmɑnuɡɛɑɡi/ 
<Mamanugeagi> 
‘’place name’ 

[ɑ.mũ.ˈɾɑi.khɑ]
/ɑmurɑika/ 
<Amuraika> 
‘place name’ 

[fu.ɾo.ˈfu.ɾo] 
/furofuro/ 
<furofuro> 
‘bubble up’ 

CVV [ˈmɑ̃ĩ.khe] 
/mɑikhɛ/ 
<maike> 
‘far away’ 

[ɑˈdou.di] 
/ɑdoudi/ 
<adoudi> 
‘bird sp.’ 

[ˈso.qhɑu] 
/sokhɑu/ 
<sokau> 
‘jump’ 

Conventions: Phonological 

The voiceless velar plosive /k/ is realised as [q] when it precedes back vowels. 

[ˈbε.qhu]  /bεkhu/  <beku>  ‘push’ 
[ˈmε̃.qho]  /mεkho/  <meko>  ‘fruit’ 
[qho.ˈε.qhɑ] /khoεkhɑ/  <koeka>  ‘bird sp.’ 
[ˈqhɑ.tho]  /khɑtho/  <kato>   ‘scrape off’ 
[ˈkhε.βɑ]  /khεβɑ/  <keva>  ‘liver’ 
[ɑ.ˈkhi.ɾεi]  /ɑkhiɾεi/  <akirei>  ‘bite’ 

The vowel /ε/ is raised to [e] word finally. 

[ɾε.ˈɡo.de]  /ɾεɡodε/  <regode>  ‘three’ 
[ˈfε.ɾe]  /fεɾε/  <fere>   ‘do not touch’ 
[ˈbɑ.ɾe]  /bɑɾε/  <bare>   ‘calm’ 
[thɑ.bε.ˈthɑ.be] /tɑbεtɑbε/ <tabetabe> ‘walk unsteadily’ 

A vowel or diphthong within the syllable becomes nasalised when it follows a nasal 
consonant. 
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[ɑ.mĩ.ˈe]   /ɑmiε/   <amiye>  ‘person’ 
[ˈmε̃.qho]   /mεkho/  <meko>  ‘fruit’ 
[ˈβε.nẽ]   /βεnε/   <vene>  ‘people’ 
[u.ˈmũ.jεi]   /umujεi/  <umuyei>  ‘kill’ 
[ˈnõ.nõ]   /nono/   <nono>  ‘mother’ 
[ˈbi.nɑ̃]    /binɑ/   <bina>   ‘clear garden’ 
[ˈmɑ̃ĩ.khe]   /mɑikhɛ/  <maike>  ‘far away’ 

Conventions: Orthographic 

The consonants <c>, <h>, <j>, <l>, <p>, <w>, <z> and <’> are used for loan words or in the 
other dialects of the language, as in <Cisilia> ‘person’s name’, <yahara> ‘wind’ (’Origo 
dialect), <Jonathan>, <lua’a> ‘new’ (Sirumu village), <petoro> ‘petrol’, <waini> ‘wine’, 
<zipa> ‘zipper’, and <a’a> ‘prawn’ (’Origo dialect).  /ε/ is written as <e>, /kh/ as <k>, /ɾ/ as 
<r>, /th/ as <t> and /β/ as <v> for simplicity. /j/ is written as <y> to distinguish it from the 
English <j>, and to conform to the practice in other PNG languages. 

The non-glide vowel sequences are written as two vowels together, except for those with the 
high front vowel i, which are written with the semi-vowel y between them, thus iya ‘star’, iye 
‘leaf’, iyo ‘disturb’, and ariyu ‘daytime’.3

Sample Text 
 

(Phonemic transcription) 

//ɡokhɑi idɑ dudu mɑino mojɑfɑ// 

//sεnɑ duɑkhɑu/ βɑbɑɾɑ moinɑ khodεɾi bonɑ siβoni khɑ okhinɑ khodεɾi bi/ uni bobɑdɑ 
mɑnonε jɑkhu iɑ ɾεɡɑ sɑ iniε iniε umujεɡɑmɑdi// minɑ foɡoɾi siβoni ɑmiε ɾokhɑ misthɑ 
εnɡlish/ ɾiɡoɾi sokhɑ ɾεjo// ɡuɑ khwikhilɑ βo nisifɑ mini// minɑ ɑmiε fεjo sokhɑ ɾεjoɾi/ ɾɑbo 
ɾɑβɑ βεnε sikho mεino mɑɾo// iɑ ɾεɡɑmɑdi foɡoɾi mεino moisi/ ɾɑuthu nεinεi fuɾisi bonɑ 
khɑnisoɾo ɑε dio// khoinɑ nioɾi fuɾisi khɑnisoɾo ɑfεsi sufɑ ɾofu ɾɑuthu βεnε mɑinɑ bɑjo// 
bɑiɡikhɑ bi ini fuɾisi βεnε khoɾu ɡεnɑ ɑsini mɑɾo// khukhu/ ɾɑmεnɑ/ bonɑ loli khɑ mojɑdi// 
siβoni ini βεnεsɑ ɾɑuthu okhiɡɑmɑdiɾi ɾɑuthu βεnε jɑkhu ɾudɑ ɾεɡi ɾεɡɑmɑdi// idu fuɾisi bonɑ 
khɑnisoɾo jɑkhu ɾɑmεnɑ idɑ moisi βɑu ɾεɡɑmɑdi mεino moiɡikhɑ// ɾε bɑisi uni ɡɑɡɑniɾi 
okhiɑdi duεikhɑ ɾɑmɑɾi// ɑmiε thoɾɑ ɾεɡodε ɾokhɑ βɑɾɑbu foinɑ/ ithu sɑɾɑkhɑ/ bonɑ ɡomunɑ 
khokhobɑ jɑkhu siβoni ini βoɾusɑ uɡikhɑ oɾɑ/ mɑɾi ɾε mεkhi ɾεjɑdi// mεkhi ɾε nεjɑdi mεmεɾɑ 
ɑɡɑfɑɾi// siβoni minɑ βεjoɾi fuɾisi βεnε niomɑ khoɾu ɡεnɑ fou ɾεjɑdi fεɾεjɑɡɑnε βo nisi// 
βɑɾɑbu foinɑ jɑkhu ini dubuiɑkhɑ nio/ jɑ ɾɑɡɑ ɾεbo/ dεfo nεsi unɑ di mibi nɑ khɑ unɑ ɡεnɑ 
oɾi fou ɾεbibo// thoɡɑ bɑiɡɑmɑdi βo nisi siβoni ini ɑunɑ ni fεɾεmɑ/ βɑɾɑbu jɑkhu sosoɡi 
dudu imi mujεjo// siβoni ini ɑunɑ mujεjo βεjoɾi bi/ fuɾisi niomɑ βɑɾɑbu fidi ɾεjɑdi idu 

                                                 
3 This was loosely decided at the Alphabet Design Workshop held in Kasonomu village in 2002 (Borogo, Michael, et. al. 

2002), and in practice has been the favoured spelling in writing. 
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ɑɾεnɑ dε ɑɾε ɑmεɡɑmo// fuɾisi khεɾo ɾεsi ithu sɑɾɑkhɑ bonɑ ɡomunɑ khokhobɑ fidi ɾεjɑdi// 
boɡɑɾɑ βɑɾε ini thobɑiɑkhɑ mujεjɑdi βεjoɾi/ ini khεfɑɾε khuthusi moi odoɾo ɾio mɑkhɑi/ ɡɑ ɾε/ 
niɡɑsɑ khεfɑɾε dudu biɾi ɾio// siβoni/ fuɾisi bonɑ khɑnisoɾo boɡɑɾɑ βɑɾε ini khεfɑɾε moi 
odoɾo ɾio βεsi mɑmo khɑmini fεɾεjɑdi// boɡɑɾɑ βɑɾε jɑkhu mɑkhɑi ɾεjo dɑdɑ ɡuɑ iɑ fεɾεi/ 
mεino moi ɑmεsifɑ mini// 
 
(With proposed orthography) 

Gokai Ida Dudu Maino Moyafa 

Sena duakau, vabara moina koderi bona sivoni ka okina koderi bi, uni bobada manone yaku 
iya rega sa iniye iniye umuyegamadi. Mina fogori sivoni amiye roka Mista English, Rigori 
soka reyo. Gua Kwikila vo nisifa mini. Mina amiye feyo soka reyori, rabo rava vene siko 
meino maro. Iya regamadi fogori meino moisi, rautu neinei furisi bona kanisoro ae diyo. 
Koina niyori furisi kanisoro afesi sufa rofu rautu vene maina bayo. Baigika bi ini furisi vene 
koru gena asini maro. Kuku, ramena, bona loli ka moyadi. Sivoni ini venesa rautu 
okigamadiri rautu vene yaku ruda regi regamadi. Idu furisi bona kanisoro yaku ramena ida 
moisi vau regamadi meino moigika. Re baisi uni gaganiri okiyadi Dueika ramari. Amiye tora 
regode roka Varabu Foina, Itu Saraka, bona Gomuna Kokoba yaku sivoni ini vorusa ugika 
ora, mari re meki reyadi. Meki re neyadi Memera Agafari. Sivoni mina veyori furisi vene 
niyoma koru gena fou reyadi fereyagane vo nisi. Varabu Foina yaku ini dubuiyaka niyo, ‘Ya 
raga rebo, defo nesi una di mibi na ka una gena ori fou rebibo.’ Toga baigamadi vo nisi 
sivoni ini auna ni ferema, Varabu yaku sosogi dudu imi muyeyo. Sivoni ini auna muyeyo 
veyori bi, furisi niyoma Varabu fidi reyadi idu arena de are amegamo. Furisi kero resi Itu 
Saraka bona Gomuna Kokoba fidi reyadi. Bogara Vare ini tobaiyaka muyeyadi veyori, ini 
kefare kutusi moi odoro riyo makai, ‘Ga re,’ nigasa kefare dudu biri riyo. Sivoni, furisi bona 
kanisoro Bogara Vare ini kefare moi odoro riyo vesi mamo kamini fereyadi. Bogara Vare 
yaku makai reyo dada gua iya ferei, meino moi amesifa mini. 
 
(Free translation) 

How We Got Peace  

While already becoming civilized, when the white men arrived our grandparents were 
fighting and killing each other. At this time a white man named Mr English arrived in Rigo. 
Today we call it Kwikila. When this white man arrived, he first gave peace to the grassland 
peoples. When they were fighting he gave them peace and placed guns and councillors in 
each village. Once he finished this, he took guns and councillors to the bush and came 
looking for village people. They were trying to come and he gave his policemen guns. They 
also got tobacco, salt and lollies. When the white man and his people were arriving in the 
villages the village people were fighting. But the police and councillors brought salt on the 
way and tried to pacify them all. They came and arrived at our place right at Dueika. Three 
elders named Varabu Foina, Itu Saraka, and Gomuna Kokoba tried to kill the white man with 
their spears and chase him with shields. They chased him and went down to Memera Agafa. 
When the white man saw this, he told his police to use their guns to make them leave. Varabu 
Foina told his brothers, ‘You come and run down and kill this one that is trying to shoot me 
with a gun.’ They kept coming so the white man let his dog loose, and thenVarabu shot it 
with a spear and it died. When the white man saw that his dog died, he told the police they 
were to shoot Varabu but not those standing there. They turned their guns and shot Itu Saraka 
and Gomuna Kokoba. When Bogara Vare saw that her brothers were dead, she lifted up her 
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grass skirt like this (saying,) ‘Don’t do this,’ with her grass skirt closed. When the white man, 
police and councillors saw Bogara Vare lift up her grass skirt at once they left. Bogara Vare 
did this so now we stopped fighting, and are living in peace. (Story by Peter Tuga, 
Kasonomu village) 

Orthography Chart 

The following chart compares the Doromu-Koki orthography with the orthographies of the 
related language (Maria), neighbouring languages (Barai, Uare and Sinaugoro), and other 
languages of significance (Hiri Motu and English).4 Rows in which a phoneme is not listed 
are used to indicate phonemes/orthography in other languages which are incorporated into 
the Doromu-Koki orthography for loan words (or some other dialect words) only (cf, 
Conventions: Orthographic above). 
Phonemes Doromu-Koki Maria Barai Uare Sinaugoro Hiri Motu English 
/ɑ/ <A, a> <A, a> <A, a> <A, a> <A, a> <A, a> <A, a> 

/b/ <B, b> <B, b> <B, b> <B, b> <B, b> <B, b> <B, b> 

 <C, c>      <C, c> 

/d/ <D, d> <D, d> <D, d> <D, d> <D, d> <D, d> <D, d> 

/ε/ <E, e> <E, e> <E, e> <E, e> <E, e> <E, e> <E, e> 

/f/ <F, f> <F, f> <F, f> <F, f> <F, f>  <F, f> 

/ɡ/ <G, g> <G, g> <G, g> <G, g> <G, g> <G, g> <G, g> 

 <H, h> <H, h>  <H, h>  <H, h> <H, h> 

/i/ <I, i> <I, i> <I, i> <I, i> <I, i> <I, i> <I, i> 

 <J, j>      <J, j> 

/kh/ <K, k> <K, k> <K, k> <K, k> <K, k> <K, k> <K, k> 

 <L, l> <L, l>   <L, l> <L, l> <L, l> 

/m/ <M, m> <M, m> <M, m> <M, m> <M, m> <M, m> <M, m> 

/n/ <N, n> <N, n> <N, n> <N, n> <N, n> <N, n> <N, n> 

/o/ <O, o> <O, o> <O, o> <O, o> <O, o> <O, o> <O, o> 

 <P, p> <P, p>    <P, p> <P, p> 

/ɾ/ <R, r> <R, r> <R, r> <R, r> <R, r> <R, r> <R, r> 

/s/ <S, s> <S, s> <S, s> <S, s> <S, s> <S, s> <S, s> 

/th/ <T, t> <T, t> <T, t> <T, t> <T, t> <T, t> <T, t> 

/u/ <U, u> <U, u> <U, u> <U, u> <U, u> <U, u> <U, u> 

/β/ <V, v> <V, v> <V, v> <V, v> <V, v> <V, v> <V, v> 

 <W, w>      <W, w> 

/j/ <Y, y> <Y, y> <Y, y>    <Y, y> 

 <Z, z>  <Z, z> <Z, z>   <Z, z> 

 <’, ’> <’, ’>  <’, ’>    
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