
CONSONANT CLUSTERS IN INDONESIAN 

R. HARDJADIBRATA 

That consonant c lusters i s  a rare phenomenon in a language of a 
particular family , does not nec e ssarily mean that other languages 
belonging to that same family are also lacking in consonant c luster s . 
In fac t ,  c lust ering of consonant s does oc cur , though not very exces 

sively nor e laborately ,  and it is a common phenomenon i n  some Indone s ian 
languages , such as Sundane s e .  ( Here Indone s ian languages i s  used in 
the widest sense of the word . )  Two such languages of the same family 

having consonant c lusters are Javanes e  and Sundane s e . Malay , on the 
other hand , is  a language where the use of consonant c lusters is  not 
tolerated . So much s o  that loanwords with consonant cluster s  borrowed 
from o ther languages tend to have a vowel inserted between the two 
consonant s ,  for example : Sanskrit s s t r i - Mal . i s t e r i ,  Dutch k n e c h t  -
Mal . k e n e k  and Arabic h u km - Mal .  h u k u m , etc . However , the Malay used 
in Indones ia ( which eventually became recognis ed as Bahasa Indone s ia ,  
the language o f  communicat ion in the state of Indone sia , and which 
henceforth will be referred to as B . I . ) underwent various change s .  
Loanwords inc luded in the vocabulary of B . I .  are so numerous that it 
has resulted in the number of phonemes b eing enlarged and the distri
but ion of them changed . As a direct consequence of the s e  changes the 
syllab i c  structure , and cons equently the struc ture of its morpheme , 
underwent changes also . I t  is because of these that various ways of 
spel ling words are to be found . In the case of consonant clust ers 
there is  a variety of s pel ling depending on the personal tastes of 
individuals . Those adhering to the Malay rule would avoid consonant 
c lustering , whi l e  tho s e  proponents of modernisat ion would employ them 
constantly . Of course there are thos e  who do not belong t o  any of the 
above categories , i . e .  thos e  who arbitrar i ly use both forms . 
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The que stion to ask now is  whether c lustering of consonant s is  
to lerated in Indones ian? If it  is  t olerated , what are they and what 

rules  do they adhere to ? And the next que st ion to ask is whether these 
c lu s t ers are produc tive in word-formation? This  is so without doub t , 
as combinations of consonant sound c lusters do add , theoret ically , t o  

t h e  pos s ib i l i t ies  i n  word-formation thereby adding greater flexibility 
to the stock phoneme s found in a language : in our cas e ,  Bahasa 
Indone s ia . 

But first of all  let us define what c lusters are . Clusters are 
comb inations of s ounds , usually consonants ,  cons ist ing of two or more 
phoneme sequenc e s  which may occur init ially , medially or in the final 
p o s i t ion of a word . Various terms are used for c lusters in their 
var ious posit ions . Uhlenbeck in his study of the structure of Javane s e  
morphemes ( 19 4 9 )  u s e s  anlaut , inlaut and auslaut , while Hockett ( 19 5 8 ) 
uses  onset and coda for initial and final pos ition . Gleason ( 19 6 5 )  on 
the o ther hand uses  initial and final . In this paper I shall use 
initial and final for the s equence s  of s ound s in a syllab le , whereas 
those s ound s equenc e s  in the medial posit ion will be re ferred to as 
intervoc alic , i . e .  occurring between two vowe ls and non-syl labic in 
nature . 

To study word c lusters it is important for us t o  know the syllable 
patterns and the morpheme struc ture of Bahasa Indonesia , as a study of 
this nature is a s tudy of both the phonology as wel l  as the morphology 
of a language . Uhlenbeck refers to it as Phono-morphology . l 

With regard t o  syllable patt erns various studies have been made of 
the s e . Harimurti Kridalaksana ( 19 6 7 ) notes ten types of syllab le 
patt erns in B . I . : V ,  ve , e v , e v e , e e v e , e e e v , e e e v e , e v e e  and e e v e e ; 
while another study by G .  A ltmann ( 19 6 7 ) on the structure of Indone s ian 
morphemes yield s  12 type s :  V ,  ve , e v ,  v e e , e v e , e e v , e v ee , ee e v , e v e e e , 
e e v e e  and e e e v e . On the other hand the findings of a Commit t ee 
( PAN ITIA 1967 ) ,  appointed by the Ministry of Education and Culture 
to carry out re forms on the spel ling of Bahasa Indone s i a ,  mentions 13  
type s :  V ,  e v ,  v e , e v e , e v e e , e e v , e e v e ,  e e e v , e e v e e , e e e v e , v e , v e e e  
and e v e e e . 

Of these patt erns , the first four repres ent the most frequently 
occurring patt ern . Thi s  is to b e  expec ted , as the first four reflect 
the Malay syllabic patterns . The remaining pat terns give a c lear indi
c at ion of the growth of Bahasa Indones ia ever s inc e it was  adopted as  
a national language in 19 28  and officially recognised as the language 
of the state in the 1 9 4 5  Constitut ion . 

With regard to the struc ture of the Indones ian morpheme A ltmann 
ob tained 1 4 7  types ranging from one to fiv e syllab ic morphs . It is  
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interest ing to note that although the charac teri s t ic Malay morpheme 

structure ( 1 .  e ve v e , 3 8 8 8  ! 3 5 . 58 % ;  2 .  e ve e v e , 1898  ! 1 7 . 25 % ; 3 .  e v e v , 
7 6 7  ! 6 . 9 7 % ; 4 .  e ve v e v ,  6 5 4  ! 5 . 9 6 % ;  5 .  v e v e , 4 5 0  ! 4 . 0 9 % ;  6 .  e ve , 2 9 8  
! 2 . 7 0 % ) i s  by far the most predominant , there are however , other 
types that would not have occurred 20 year s , much l e s s  4 0  year s ago 
when Bahasa Indone s ia Riau was adopted as B . I .  

Perhaps it i s  from the syllabic patt erns that we c an immediately 
see the c lustering o f  consonant sound s , where c lus tering of up to three 
consonants is al lowed . But before proceeding to a detai led examination 
of clusters it is  adv i sab le that we give a c lear definit ion o f  the 
syllab le in Bahasa Indonesia . A syllable is a peak o f  sonority , in 
B . I .  the peak of sonority is  the vowel sound , with other sounds usually 
pre ceding or fol lowing or both preceding and fol lowing the peak . In 
o h ,  the peak of sonority is obvious ly 0 ,  in d i  the peak o f  s onority is  
i and in n a h ,  it is a .  O f  importanc e of course is  juncture . Syl lab ic 

division is  intimately conne c t ed with j uncture as there i s  normally an 
almost imperceptab le pause of s i lenc e between syllable s ,  and this pause 
could be equated with open structure , i . e .  the sharp trans i t i on between 
words . Both j unc tures are indicated by a s ign ; in our case the plus 
s ign ( + ) indic ates an open j unc ture and a minus s ign ( - ) refers t o  a 
c losed j unc ture , i . e .  the pause in between syllab les . 

Languages tend to have s pe cific sy llabic patterns . In B . I .  as we 
have ment ioned earlier , the pattern of consonant-vowel ,  consonant-vowel
consonant , vowel-consonant , and t o  a l e s s er degree vowel ,  are the mo st 
frequent . Although Altmann is more concerned with stat i s t ical proper
t ies rather than the pattern of syllab i ficat ion , we can deduce that 
certain syllable patterns do occur more frequently than other s . Out 
of the 1 1 , 0 0 6  morphemes studied , more than 9 0 %  can be attributed to the 
V ,  e v ,  v e , e ve pattern . However , if we analy s e  furthe r ,  for e xample 
the mo�osyl lab ic words found in this study , we  find that out o f  a total 
of 531 one-syl lab le morphs ( !  4 . 8 2% ) , 158 are words containing more 
than two consonants ;  to be preci s e  t here are s even words of the vee 
type , 2 4  o f  the e e v , 40 of the e v e e , 5 0  o f  the e e v e , one of the e ee v ,  
two o f  the e ve e e , 1 3  o f  the e e v e e  and three o f  the e e v e  type ( Altmann 
1 9 6 7 : 24 ) .  If we go further and study the phoneme s equence of disyl
labic word s , we obtain one type containing four cons onants .  It is  t rue 
that although the highest frequency obtained from the di syllabic words 
are of the e ve v e  type ( Altmann 1 9 6 7 : 24 )  there are also other type s 
containing more than three consonant phoneme s .  Of a t otal of 8 , 37 2  
disyllabic words , s even words have eight phoneme s .  Thi s  means that , 
as the peak of s onority in a syllable is a vowel s ound , there are 
therefore two vowel s ounds with six consonant phonemes with the fol lowing 
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dist ribut ion:  two of the e v e e e ve e  type , one of the e ve e e e e v e , three of 

the e e v e e e v e  and one of the e e e v e e v e  type . Apart from these there are 
1 0 2  words containing s even phonemes and 2 0 0 9  words with six phonemes . 
This means that they are all  potential cluster type of words , even if 

in the case of the six phonemes s equence ,  they are intervocalic c lus t er . 
In fac t , 1898 are of the e v e e v e  type . We could , of cour s e ,  ana ly s e  

t h e  other typ e ,  but from the above w e  c a n  safely conc lude that con
s onant c lus tering is  t o lerated in Indonesian . 

The next quest ion to ask is whether there are 1 0 , 12 or 13 pat t erns 

of sy llab le in B . I . ?  The patt erns given in the booklet formulated by 
the C ommittee for Reforms in Indones ian s pelling ( PANITIA . . , 1 9 6 7 ) are 
as fol lows : 

1 .  V 
2 .  e v  
3 .  v e  
4 .  e v e  
5 .  e v e c  
6 .  e e v  
7 .  e e v e  
8 .  e e e v  
9 .  e e v e e  

10 . e e e v e  
1 1 .  vee 
1 2 . veee 
1 3 . e v e e e  

�- n a k ,  l- t u , �- I a n g ,  �- f u k  

�- k e t , �-m i , �- sa l , �, �- l i - t i k  
�- t i , �- j a k ,  �- d i ,  �- t a i ,  �-d o - k r i n  
t a m - pa k ,  �- s i ,  j u m - a t ,  �- k i , b u n - d a r 
t e k s , t e - I e k s , � , pa - ra -d o k s , � 
k r e -d i t ,  �- n a t ,  kwa - l i - t a s ,  k r i - t i k ,  d r a -ma 
�- ko , �-g r a m , �, t r a m - p i l ,  b l u n - t a s 

s t r a - t e - g i ,  i n - s t r u -men  
kom -�, t e -!!e k s , m a - t r i k s 
s t r u k - t u r ,  i n - s t r u k - s i ,  a b - s t r a k  
� , e k s  
a r t s  
ko rps 

Altmann ( on the other hand ) has fai led to yield one of thes e ,  i . e .  the 
v e e e  type , whereas Harimurt i did not mention three , the vee , e ve e e  and 
the v e e e  type . After careful s tudy of the stock morphemes found in the 
Kamu..\ Umu.m (Poerwadarminta 1961 ), we only failed to dis cover the vee type . 
Lat i f  ( 1 9 6 8 ) in his paper also doubted this syllable type . Thi s  would 
leave us with 12 types of syllab les , as given in A ltmann ' s  study . How
ever , upon c l os er examination of A ltmann ' s  study , we failed to find a 
syllab le o f  the e v eee type as well as the one -sy llable morpheme of the 
e e e v  type as indicated in his study . From the above , then , we may say 

2 
that there are 1 1  syllable pat terns . We wi ll  now proceed t o  determine 
the syllable divis ion in Indone s ian : 

1 )  between 
2 )  be tween 

t a - b u h , 
3 )  between 

p a k - s a , 

two vowe l s , for example s a - a t ,  d i -a ,  ba - i k . 
a vowel and a consonant in a word , e . g .  r i - b a , t i - d a k ,  
etc . 
two consonant sequences in the middle of a word , e . g .  
sa k - s i ,  r a t - n a , d e n - d a , t i n g - g i ,  etc . 
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4 )  b etween the first cons onant and the consonant c luster in the 

middle of the word , e . g .  a b - s t ra k ,  i n - s p e k - s i .  
5 )  between a vowel or consonant and cons onant c luster where the 

second member of the c lus t er is either w, y ,  1 or r ,  e . g .  
e - kw i -va - l e n ,  o - b ye k ,  g a m - b l a n g , s a s - t ra , g a - p l e k .  

6 )  between c lusters of consonants where the second member of the 
first c luster is s and where the second member of the second 
c luster is an r ,  e . g .  e k s - t ra , e k s - t r em , etc . 

1 6 9  

Ne ither Harimurti ,  Altmann , the LBK Commi t tee nor the Guide l ine s laid 
down for the new spell ing mentioned what combination of s ounds in a 
cluster are possible in B . I .  Altmann simply say s that hi s "inve s t i ga
tion of the phonological s tructure of Indone sian was obtained" from 
An I nd o n e�ian-Engli� h Vi��io na�y by Echols  and Shadily ( 1 9 61 ) . He 
further remarked t hat thi s dictionary was chosen because , and I quote 
" . . .  a s  compared to other s , it does not take over tho se lexical uni t s  
which are "hereditary " in Indones ian Lexic ography " ( Altmann 1 9 6 7 : 26 ) .  
All entri e s  in the dictionary were inc luded except for p roper name s ,  
words with the Sundane se e u ,  and some Engli sh and Dutch words , e . g .  
c ro s s g i r l ,  j u r k ,  etc . On account o f  Altmann ' s  study we have examined 
words which c ontain c luster s . We have inc luded only the root word found 
in the Kamu� Umum ( Poerwadarminta 1 9 6 1 ) for t he purpo se of our study . 
Thi s yielded 6 1 4  morpheme s .  

The greate s t  number o f  consonants in t erms of size and type found 
are s tops and l iquids . Of this group , combinat ions with laterals are 
smaller in comparison with trills . Only five stops are po ssible with 
laterals , the voi ced and the unvoiced b ilabial ( p I , b l ) the unvoi ced 
palatal ( c l ) ,  and both t he voiced and unvoiced ve lar ( k l , g l ) ,  whereas 
the comb ination of stops with trills yielded more types , e . g .  voiced 
and unvoiced bi labial ( b r ,  p r ) , voiced and unvoiced alveolar ( t r ,  d r ) ,  
voiced and unvoiced palatal ( c r , j r ) ,  and voiced and unvoi c ed ve lar 
( k r ,  g r ) . Of these the palatal + liquids are the smallest in number , 
yield ing only one each . In fact the c ombination of the palatal and 
l ateral and palatal + tri l l  of /men+c l o k/ and /me n+ c r o k/ is rather 
doubtful as both words oc curred having no contrast ive s ignificance .  
The highest in frequency within this group i s  the combination of the 
unvoiced b i labial + trill ( 9 7 ) ,  nearly one s ixth of morphemes contain
ing c luster s . O ther comb i nations with liquids as the s econd group in 

a c luster are the voiceless  fricatives with laterals as well as with 

trills and the comb ination with s i b i lants . Of this group one morpheme 

is found with the combination of s ib i lant + lateral ,  e . g .  / s l a Q/ . 

Four types can be found in comb ination , a semivowe l as the s econd mem
ber of a c luster , the voiced alveolar with the bi labial gl ide , the 
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unvoiced velar with the b i labial g lide , and the unvoiced sibi lant with 
the b i labial glide . Only one type can be found in combinat ion with the 
palatal glide , and this oc curs only in two words /o - b y e k/ and / s u - b ye k/ .  
Perhaps the last p o s s ible combinations of c lusters in the init ial pos i 
tion with consonants are the s i b i lant s  with stop s ,  s i b i lants with 
voic e l e s s  bilab ial and s ibi lants with voiceless alveolar . Altogether 
there are 2 3  types of two-cons onant clust ers . 

Of the 2 3  consonant c lus ters , only three are found in B . I .  A l l  
three have sib i lants as t h e  first member , voicel e s s  s t o p s  i n  t h e  s econd 
member and the trill as a third member . Of these three the comb ination 
of sibi lant + voice l e s s  dental stop occurs more frequently than the two 
o ther s . In fac t ,  the combination of s ib i lant + voi cele s s  bi lab ial + 
tril l  occurs only once , with the word / s p r e y/ , and the combinat ion s top 
+ voiceless velar + tri ll only oc curs twic e , in the words / s k r i p/ and 
/ s k r i p s i / .  

Clust ers in final position , on the o ther hand , are somewhat smaller 
in number in c ompari s on to initial c lusters . There are only seven types 
with t wo consonant c lusters : the combinat ion of stops with sibi lant , 
homorganic nasal + dental stop , dental nasal + sibilant , liquids with 
b ilabial and dental nasals and the trill + sibilant s . It mus t  be p ointed 
out that the number of morphemes containing final c lusters with two 
consonants is very small indeed , with the pos s i b le except ion of the 
voicele s s  ve lar stop + s ibi lant s ,  whose frequency is  relatively higher . 
A s  mentioned above final clusters with three consonant s did not occur 
in the Kamu4 Umum , but did oc cur in Echols and Shadily ' s  Vie�iona� y .  

O f  greater number are the medial c luster s ,  but a s  these are non
syllabic , one can regard them as potential c luster's , for when the 
j unc ture is  lost , then a c luster result s . 

The most frequent occurring c luster o f  this type , in terms of words 
found , is the combination of homorganic nasals + stops , but in terms of 
combinability with other consonant s ,  the liquids , notably t he t ri l l , is 
by far the greatest . It combine s with almo st all stops , laryngeal s ,  
the fri cative , the s ibilant s ,  the lateral and the semi -vowe l s . Le s s  
frequent is  t h e  combinat ion of stops with stops . A n  overall l i s t ing o f  
pos s ible combinations i s  to b e  found i n  the appendix . 

Finally , are c lusters very produc tive in Indone s ian? Perhaps at 
this stage they are not very product ive , but later on when the s e  
clusters are ac cepted , they w i l l  be an e lement i n  word bui lding . 

In conc lus ion I wou ld like t o  say that c lustering is accept ed in 
Indone sian ,  with the restric tion that it is  only used in initial posi
t ion . With regard t o  words longer than three syllable s , the preference 
is always for c luster s as they shorten the word , e . g .  a dm i n i s t r a s i  i s  
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never spe lt ( or pronounced ) a d m i n i s t e r a s i .  There is  al s o  a tendency 

for some speakers t o  prefer the favourite disyllab ic type , e . g .  I n g g r i s  

instead o f  I ng ge r i s , s a s t ra in place of  s a s t e r a , etc . The re sult of my 
study on the Indones ian lexicon , current ly in progre s s ,  may support this 

or prove otherwi s e . 

N O T  E 

1 .  Phono-morphematic Study is  a study of how phone s are combined . 

2 .  In this respec t  we are in agreement with the deci sion made by the 
Minister for Education and Culture when setting up guidelines for the 
new spe lling in August 1 9 7 5 . Thi s  was sub sequently publi shed in roneo 
form under the t itle of  General Guideline s for Spe l ling of Bahasa 
Indone sia ( Pedoman Umum Ej aan Bahasa Indone sia yang Disempurnakan , 
1 97 5 ) . 
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A PPENV I X  

Sy l l ab ic Pattern i n  Indones ian 

e e e v  

ve 
v 

e ve e v  
e e v  e e v e  e e v e e  e v e e  vee 

e e e v e  e veee veeee 

Initial Clusters with two Consonants 
a .  Stops + liquids 
p I  [ + p l  i n - p l a n + ]  p r  [ + p r a - ] u - r i t + ]  
b l  [ + b l a l) - ko + ]  b r  [ + b r e l) - s e k + ]  
c I [ +m e n - c l o k+ ]  t r  [ + t r i -mu r - t i + ] 
k l  [ + k l i - s e+]  d r  [ + d r a - ma + ]  
g l  [ + a l) - g l a p + ]  c r  [ +m e n - c r o k + ]  

k r  [ +k r i s - t en+]  
g r  [ +a - g r a - r i a + ]  
j r [ + h i - j ra h + ]  

b.  Fricatives + liquids 
f I [ + f 1 o - r a + ]  f r  [ + f ro n t + ]  

c .  Sibilants and liquids 
s l  [ + s l a l)+ ]  s r  [ + s r i - ka n - d i + ] 

d .  Stops and semivowels 
d w  [ + d w i  - I  i - pa t + ]  b y  [ + I)o - b y e k + ]  

e .  Sibilants + stops 
s p  [ + s pa - s i + ] 
s t  [ + s t a - d i - o n + ]  

f .  Sibilants + semivowels 
sw [ + s wa - ta n - t ra + ]  

1 7 2  
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2 .  Initial Clusters with three Consonants 
a .  Sibilants + stops + liquids 
s p r  [ + s p r e y + J  
s t r  [ + s t r u k - t u r + J  

s k r  [ + s k r i p - s i + J 

B 1 .  Final Clusters with two Consonants 
a .  Stops + sibilants 

C 

t s  [ + s k e t s + J  
k s  [ + i n -d e k s + J  

b . Nasals + stops 
n t  [ +f r o n t + J  

c .  Nasals + sibilants 
n s  [ +o n s + J  

d .  Liquids + nasals 
r n  [ +mo - d e r n + J  1 m  [ + f i l m+ J  

e .  Liquids + sibilants 
r s  [ +pe r s +J  

2 .  Final Clusters with three Consonants 
a .  Liquids + stops and sibilants 
r p s  [ +ko r p s + J 

Medial (non-syllabic ) Clusters 
a .  Stops + stops 
b j  [ +a b - j a d +J /+atia d +/ 
p t  [ + ka p - t e n + J  /+ka�e n +/ 
p k  [ +a p - k i r + J  /+a�i r +/ 
k b  [ +a k - ba r +J  /+a�a r +/ 
k t  [ +s a k - t i +J /+s a Ui +/ 
k d  [ + t a k - d i r +J  /+ta�i r +/ 
k c  [ +c e k - c o k + J  /+c e k c o k +/ 
k j  [ + t a k - j u b +J  /+ta�u b +/ 

b .  Stops + nasals 
tm [ +a t - ma + J /+a t ma +/ 
t n  [ +f i t - n a h + J  /+f i ,!.!!.a h +/ 
k m  [ + l a k - m u s + J  / + l a k mu s +/ 
k n  [ + 1  a k - n a  t +  J /+ l a k n a t +/ 

1 7 3  
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c .  Stops + sibilants 
ps [ +o p - s i r + ]  

b s  [ +a b - s e s +] 
t s  [ +fa t - s a l + ] 
k s  [ +p a k - s a + ]  

d .  Stops + liquids 

/+o�i r +/ 

/+a�e s +/ 
/+f a.!1.a 1 +/ 
/+pa�a +/ 

k 1 [ + 1  a k - I a k - a n + ]  / + 1  a�a ka n +/ 

e .  Stops + semivowels 
tw [ +f a t - wa t + ]  /+fa twa t +/ 

kw [ + d a k - wa t + ]  /+dakwa t +/ 

f .  Glottals + semivowels 
? y [ + r a ? -ya t + ]  /+ra ? y a t +/ 

g .  Laryngeals + stops 
hd [ + s a h - d u + ]  /+s a�u +/ 
h t  [ +b a h - t e - ra + ]  
h k  [ +b a h - k a n + ]  

x t  [ + t a x - t a + ]  

h .  Laryngeals + nasals 

/+bab.!.e r a +/ 
/+ba h k a n +/ 

/+ta�a +/ 

h m  [ + r a h - ma t + ]  / + r a h ma t +/ 

hn [ + t a h - n  i a h + ]  /+ta��.i a h +/ 

i .  Laryngeals + sibilants 
hs [ + t a h - s i l + ] /+t a�i l +/ 

j .  Nasals + stops 
mb [ + t um - b u h + ]  
mp [ + t u m - p a h + ]  
nd  [ +man - d u r + ]  
n t  [ +k e n - ta l) + ]  
n j  [ +a n - j i l) + ]  
n c  [ +gon - c a l) + ]  

I) b [ +ba l) - b u l) + ]  

I)P  [ +b a l) - p a k + ]  

I)g [ +ba l) - g a + ]  

I)k [ +s a l) - k u r + ]  

k .  Nasals + sibilants 
mz [ + zam- zam+]  
ms [ + t a m - s i l + ] 
n s [ +d a n - s a  + ] 
I) S  [ +b a l) - s a + ]  

/+t u�u h +/ 
/+ t u!!!£.a h +/ 
/+ma!!Au r +/ 
/+ke!!..!.a 1) +/ 
/+a!U..i 1)+/ 
/+go�a 1) +/ 
/+ba.!l!?.u l)+/ 
/+ba!1£.a k +/ 
/+b aMa +/ 
/+sa�u r +/ 

/+za�a m+/ 
/ + t a�i 1 +/ 
/+d a�a +/ 
/+ba�a +/ 
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l .  Nasals + liquids 
1) 1  [ + I i l) - I u l)+ ]  / + 1  i .!ll.u l)+/ 

m .  Fricatives + stops 
f t  [ +d a f - ta r + J  /+dai1.a r +/ 
f d  [ +a f - d o l +J /+ai,Ao l +/ 
f k  [ +n a f - ka h + J  /+na�a h +/ 

n .  Fricative-stops 
f s  [ + ta f - s i r + J  /+ta�i r +/ 

o .  Liquids + stops 
r b  [ +s e r - b a + J  /+se�a +/ 
r p  [ +ga r - p u + J  /+ga.!:.£.u +/ 
r d  [ +ga r - d u +J / +ga.r:,£u +/ 
r t  [ +k a r - t u +J / +ka.!:..!.u +/ 
r c  [ +k a r - c i s + J  /+ka.!:..£.i s +/ 
r k  [ +b e r - k a t + J  /+be�a t +/ 
r g  [ +h a r - g a + J  /+ha.!:jla +/ 
I p [ +a l - pa + J / +a.!.£.a +/ 
I b [ +ka l - b u + J  / +ka.I.E. u +/ 
I t  [ +a l - t a r + J  /+a.!..1.a r +/ 
I d  [ +ka l - d u + J  /+ka�u +/ 
I j [ +s a l - j u + J  /+s a.!.l.u +/ 
I k [ +k a l - k u n + J  /+kai!.u n +/ 
I 9 [ +b u l - g u r + J  / + b u.!...2.u r +/ 
I h  [ +wa l - h a - s i  I + J / +wa�a s i  1 +/ 

p .  Liquids + laryngeals 
r h  [ +g e r - h a - n a + J  /+ge!:l!.a n a +/ 

q .  Liquids + nasals 
rm [ +c e r - ma t + J  / + c e  r ma t +/ 
r n  [ +w a r - na +J /+wa .!:1!.a +/ 
r p  [ +k e r - p u t +J /+ke r p u t +/ 
1 m  [ + i l - mu + J  / + i !!,!u +/ 

r .  Liquids + sibilants 
r s  [ +b e r - s i h + J  / +be�i h +/ 
I s  [ +p a l - s u + J  /+pa�u +/ 

s .  Liquids + liquids 
r l  [ +ke r - I  I 1) +  J . /+k e r l i l)+/ 
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t .  Liquids + semivowels 
rw [ +a r - w a h + ]  /+a rwa h +/ 
ry [ +k a r - y a + ]  /+ka�a +/ 
l w  [ +h a l -wa+]  
l y  [ +b i l - y a r + ]  

u .  Sibilants + stops 
s p  [ +a s - p a l + ] 
s b  [ +n i s - b i + ] 
s t  [ +me s - t i + ] 
s k  [ + b a s -kom+]  
sj  [ +me s - j i d + ]  

v .  Sibilants + nasals 
sm [ + re s -m i + ] 

zm  [ +a z - ma t + ] 

w .  Sibilants + liquids 
s 1 [ +a s - 1  i + ] 
s r  [ +h a s - ra t + ]  

/+ha�a +/ 
/ +b i .!.1.a r +/ 

/+a�a l +/ 
/+n i �i +/ 
/+me�i +/ 

/+b a�om+/ 

/ +me�i d +/ 

/ + r e s m i +/ 
/+a zma t +/ 

/ +a�i +/ 
/+ha�a t +/ 

Initial Clusters with two Consonant Phonemes 

P b t d c j k 9 h m n P D f  
p - - - -
b 
t 
d 

c 
j 
k 

9 

h 
m 
n 

P 
D 
f 
s 

x 
z 

r 
w 
y 

s S x z r w y 
+ + - -
+ + - + 
- + 

+ + 
+ + + 

+ + + 
+ + + -
+ + 

+ + 
+ + + 
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Final Clusters with two Consonant Phonemes 

b t d c j  k g h m n J'l l) f s � x z l r w y  
b - - - -

t + 

d 
c 
j 
k + 

9 

h 
m 
n + + 

J'I 
I) 
f 
5 

� 
X 
Z 

+ 
r + + 

w 

y 
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Medial (non-syllabic ) Clusters 

p b t d c j k ? 9 h m n fl I) f s S x z 1 r w y 
p + + + 

b 

t + + + + 

d + 

c 
j 
k + + + + + + + + + + + 
? + 

9 

h + + + + + + + + + + 
m + + + + 
n + + + + + 

fl 
I) + + + + + + 
f + + + + 
s + + + + + + + + + + 
s 
x + + 
z + 

+ + + + + + + + + + + + 
r + + + + + + + + + + + + + + + + + + 
w 

y 
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