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1 . 0 .  James Foley ' s  inertial development principle (hence forth , lOP ) in phonology 
(Foley 1970a , b ,  19 7 3 ,  1 9 7 7 )  has been applied to account for sound changes in 
certain European languages (mostly Germanic )  by Foley himself ,  in Scots by 
Taylor ( 1 9 73 ) , and in several Austronesian languages ( Malay , Indonesian , Javanese , 
Toba Batak , Tagalog , and Samoan) by Mashudi Kader ( 1 9 79 ) . While in certain 
Germanic languages the lOP seems to be , at first glance , reasonably adequate in 
explaining some aspects of  sound change , in Austrones ian languages , however , this  
principle is  totally inadequate . Thus , the universal val idity of the lOP that 
has been claimed by Foley and subscribed , among others , by Mashudi should be 
seriously questioned , especially with regard to sound changes in the above 
Austronesian l anguages . 

In this paper we seek to show that the lOP is in many cases not only 
inadequate but somewhat strange in handling sound changes in the data o ffered by 
Fo ley and Mashudi , and even Taylor ( 19 7 3 ) . We would also l ike to argue that 
sociol inguistic as well as psychol inguistic aspects should not be excluded from 
any attempt at solving the problems of sound changes in any language ( c f .  
Weinreich , Labov , and Herzog 1968 ; Slobin 19 7 7 ;  Baron 19 77 ; Andersen 19 7 3 ; 
Goyvaerts 1975 ; Simanj untak and Ramli Salleh 1980 ) , including the Austronesian 
languages . Further we will argue that the principles used to account for sound 
changes in one particular language may not be valid for other languages due to , 
among other things , different sociolinguistic aspects . However , before we 
proceed to di scuss the application of the lOP to the Austronesian languages to 
see its adequacy/inadequacy , let us briefly sketch out what the lOP is al l 
about . 

2 . 0 .  Rough ly the lOP ( Foley 1977 : 10 7 )  states that : 

( 1 )  strong elements strengthen first and most extensively and 
preferentially in strong environments , and 

( 2 )  weak elements weaken first and most extensively and preferentially 
in weak environments . 

The a and B scales of  relative phonological strength of segments of the lOP 
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is as fol lows (Foley 1977 : 34)  

( 1 ) 4 kk t t  pp 
(3 3 k t P 

2 9 d b 
1 '{ 0 j3 

1 2 3 
a 

The (3 strength scale arranges consonants according to manner of  articulation and 
voicelessness/voicedness , whereas the a strength scale arranges consonants 
according to their place of articulation . Thus , fol lowing the above matrix of 
strength values we can immediately tell that p ,  for exampl e ,  is stronger than b 
according to the (3 scal e by one point , but they are of the same strength accord­
ing to the a scal e ( p=a 3 (3 3 ; b=a 3 (3 2 ) . 

The notion of strength in the above IDP has been based on several observa­
tions made by Foley which indicate that in North German , Danish , and Spanish 9 

spi rantises more readily than d or b ,  and 9 and d spirantise more readily than b .  
Fo ley therefore establ ishes the above relation (�) "which refers to the 

1 2 3  
propens ity to spirantization , with the weakest element being most  incl ined to 
spirantization . . .  The relation a is the relative phonological strength o f  
elements appearing phonetically a s  velars , dentals and labials " ( 19 77 : 28 ) . 

The relation a has been determined by whether or not certain elements weaken . 
Other observations reveal that 9 weakens to '{ but that d does �ot weaken to o .  
This kind of  weakening reveals that 9 is phonologically weaker than d and that '{ 
is weaker than g .  These relations ( �t � � �) are called j3 phonological strength , 

"which reflects the fact that the weakened reflexes of  voiced stops are voiced 
continuants "  ( 19 77 : 3 3 ) . 

Bas ed on the same observations on Norwegian , Lithuanian , Engl ish and Latin ,  
Foley has also created the relative phonological strength p as fol lows : 

t s n 1 w e 
) ( 2 )  

1 2 3 4 5 6 

where t stands for oral stops , s for continuants ,  n for nasals , 1 for liquids , 
w for glides , and e for vowel s ,  and where higher number represents greater 
rel ative strength . 

3 . 0 .  Unfortunately the above inertial development principles do not work the 
way they are supposed to , even in Germanic languages . According to the I DP ,  
strengthening appl ies first to the strongest elements . Thus , in the second 
Germanic consonant shift the voiceless stops ( (3 3 ) , being the strongest elements , 
strengthened before the voiced stops ( (32 )  Now let us consider the fol lowing 
examples that Foley gives ( 1977 : 107 ) : 

( 3 ) German 

Tur 

Bart 
Grab 

English 

'door ' 
'beard ' 
'grave ' 

d (a2 )  
b (a3 )  
9 ( al )  
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Foley states that when the voiced stops do shi ft to the stronger voiceless stops , 
only the strongest voiced stop undergoes the shift , while the weaker voiced stops 
do not undergo the shift . So , in ( 3 )  b ( a 3 )  is the strongest element according 
to ( 1 )  but it does not shi ft , while the less stronger d (a2)  does . 

Another point which shows the cryptotaxonomic 1 nature of  this Foleyan frame­
work is its application to handle acous tically caused changes ( Ohala 1 974 ) . 
According to Foley ( 1973 : 51 ) , his concept of  relative phonological strength ( lOP) 
must be included within a theoretical system of  phonology to account for what 
Foley considers as the phonological type of assimilation , that is , the kind of 
assimilation which cannot be explained phonetically . To clarify his point , Foley 
gives the following examples in Norwegian : 

(4 ) ( a )  s l em [ s l em J  'bad ' 
s U I  [ 5 1 0  J 'beat ' 
Os l o  [ os 1 0  J 'Os lo ' 

(b )  snakke 'ta lk ' 
s n¢ 'snow ' 
s na r  'quiok ' 

Foley states that "the conversion of 5 to 5 cannot be attributed to phonetic 
influences since 1 and n are both dentals ,  and in any case conversion of dental 
5 to palatal s looks more l ike dissimilation than assimi lation " .  ( 1 9 73 : 51 ) . 
He argues strongly that "there is no phonetic explanation for the palatalization 
of 5 before 1 but not before n "  ( p .  51 ) .  So Foley offers a solution which he 
cal ls "a phonological explanation " (p . 51 )  by applying the relative phonological 
strength p « 2 ) above ) : " 1  is  phonologically stronger than n ,  and s is strength­
ened by proximity to 1 but not by proximity to the rel atively weaker n ;  the 
strengthened 5 then manifests itself as 5 "  ( 19 7 3 : 51 ) . 

One thing that Foley forgets is that although 1 and n are both dentals they 
are two quite different segments especially acoustically , the 1 being ( +lateral ) 
and ( -nasal ) and the n being ( -lateral ) and ( +nasal ) . Ohala ( 1 9 74 )  has noticed 
the tendency among many phonologists to think of  phonetically plausible processes 
as being primarily those involving articulatory assimilation by neglecting 
acoustically-caused changes . In the above examples (4 ) , Foley has failed to 
explain the changes from the acoustic point of view which is phonetic in nature 
by immediately j umping to the conclusion that there is no phonetic explanation 
for the changes . Actually , if in ( 4 )  5 palatalises to 5 before 1 but not before 
n we should not be surprised , it is  quite common in assimilation , because 5 occurs 
in two quite di fferent environments , namely ( 5 ) ( a )  and (b) below : 

( 5 )  ( a )  5 __ > sl  
( b )  5 _____ > idem/ n 

Hence ,  the two di fferent environments are responsible for the acoustically , thus 
phonetical ly , plausible change . Einar Haugen ( 194 2 )  has worked on this  kind o f  
change i n  Norwegian ( c f . also Ohala 1974 ) . In the cluster 5 1 , the 1 is partially 
devoiced because of its proximity to 5 thus yielding [ s ! 1  J .  The partially 
devoiced [ ! J  is acoustical ly a fricative , and according to Haugen ( 194 2 )  it is  in 
fact very much l ike [ 5 J .  This  acous tically caused assimilation in the word s l em 
in ( 4 )  can be shown as fo llows : 
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( 6 ) / s l em/ 
/s 1 1 em/ 
/s s l em/ 
I S l em/ 
[ 5 1  em ] 

Underlying Form 
Partial Oevoicing 
Acoustic Assimilation 
Cluster S implification 
Phonetic Form 

In the word s nakke o f  ( 4 ) , however , the cluster s n  does not cause acoustic 
assimilation because the devoiced [ g ]  does not yield a fricative sounding [ 5 J .  
We can see clearly that there is  no need to create a new theory ( the lOP) j ust 
to explain a simple acoustic as similation . 

4 . 0 . Let us now turn to the appl ication o f  the lOP to Malay and Javanese , the 
first two Austronesian languages chosen by Mashudi ( 19 79 )  to veri fy these 
principl es : 

( 7 )  Malay (Bahasa Malaysia) 

Prefix-stem Final form Glosses 
l a o  mar) + kawa l mar)awa l 'to guard ' 

b .  mar) + g u l ur) mar)g u l ur) 'to ro II something ' 

2a . mar) + t u l  i s  man u l es 'to write ' 
b .  mar) + dapa t mandapa t 'to get, to obtain ' 

3a . mar) + puku l mamuku l  'to hit ' 
b .  ma r) + basuh  mambas uh 'to wash ' 

Javanese 

4a . r) + k i do l  r) i do l  'to the south ' 
b .  r) + go l e? r)go l e ?  'to look for ' 

5a . r) + tapo ?  napo? 'to slap the mouth ' 
b .  r) + de l o? nda ] ;)  ? 'to see ' 

6a . r) + paku maku 'to nai l ' 
b .  r) + be l ah mba l ah 'to spli t ' 

In both Malay and Javanese , as in ( 7 )  above , Mashudi observes that " t  disappears 
in a strong position (postnasal ) ,  while d remains . The disappearance of t in 
postnasal position is due to postnasal strengthening of t and not to assimi lation 
or elision " ( 1979 : 3 5- 36) . ( The dental t is used by Mashudi as a cover symbol for 
p and k as wel l ) . Thus , applying postnasal strengthening to t first , according 
to Mashudi , it will yield the correct resul ts for both man u l es and mandapa t ,  as 
fol lows : 

( 8 )  mar) + dapat 
man + dapa t  
man + dapat 
mandapat 

mar) + t u l es 
man + t u l es 
man t+u l es 
manu l es 

Underlying Form 
ASS . I . ( r)�n/ ____ +d) ___ + t )  
Pos itional potentiation

( t
( ;��:/

)
N+ 

Modular oepotentiation � � 
In this paper we would like to argue that the disappearance o f  t in data ( 7 )  

above i s  not due to postnasal strengthening , but i s  simply due to a phonological 
process cal led coal escence of consonants which is phonetically motivated . Or it 
can also be solved by the simple assimilation process in the traditional way o f  
Generative Phonology . I f  it is due to postnasal strengthening t ( B 3  according 
to ( 1 ) ) should not disappear , ins tead it should be strengthened to t t  ( B4 ) , and 
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then w e  would get the wrong results : 

( 9 )  la . maD + kawa 1 -+ maD + kkawa 1 -+ "'makkawa 1 
2a . maD + t u l  i s  -+ maD + t t u l es -+ *mat t u l es 
3a . maD + puku l -+ maD + ppuku l -+ *mappuku l 

The appl ication of  the Foleyian ' gadget ' of  the so-called ' modular depoten­
tiation ' by Mashudi to tackle the effacemant of t is quite untimely and thus 
cannot be j usti fied , because after t is strengthened to its strongest  form t t  i t  
is not strengthened any more and there is  no point in effacing it , but instead 
it should stay in its strongest form . This  is also one o f  the drawbacks of  the 
Foleyian framework o f  the IDP . When the IDP faces a problem it cannot handle ,  
such as the supposed strengthening of  a strong element which results i n  its 
lenition,  Foley immediately creates a ' gadget ' to tackle the problem, that is 
the ' modular depotentiation ' ,  "the special instance o f  the strongest el ement on 
a parameter when strengthened appearing phonetically as the weakest element"  
( 1977 : 108) . While Foley only says "appearing phonetically as the weakest 
element " ,  Mashudi seems to feel like going a little bit further by effacing 
the element . This , we think , is a bit strange , because in the first instanc e ,  
when an element i s  strengthened it becomes stronger ,  not weaker , let alone 
el ided . 

As has been mentioned above the disappearance o f  t in ( 7 ) can be explained 
in two ways : ( a )  by the traditional nasal assimi lation process of  the Generative 
Phonology ( GP ) , or ( b )  by the phonological process of the coalescence of conson­
ants also of the GP . The traditional nasal assimilation ( a )  is as fol lows ( c f . 
Farid M .  Onn 1976 , 1980) : 

( 1 0 )  ( a ) l maD + dapat 
man + dapat 

mandapat 

( a ) 2 maD + t u l  i s  
man + t u l es 
man u l es 
man u l es 

Underlying Form 
Nasal Assimilation 
Cluster Simpli fication 
Phonetic Form 

In ( 1 0 )  ( a ) l there is no need to apply the cluster simpli fication rul e ,  because 
both n and d have the feature ( +voice) which binds/renders them as an easy-to­
produce cluster ( unmarked) , 2 whi le in ( 1 0 )  ( a ) 2 it has to be applied since n and 
t do not usually go together in Malay ( the cluster n t  is marked) . 

The phonological process of the coalescence o f  consonants ( b )  is only 
applied to problem ( a ) 2 of ( 10 )  above as in ( 1 1 )  ( a ) 2 below ( c f .  Simanj untak 
1979)  

( 1 1 )  ( a ) l maD + d apa t Underlying Fbrm 
man + depat Nasal Assimilation 
mandapat Phonetic Form 

( a )  2 maD + t u l i s  Underlying Form 
\,� Coal escence ma-n -u l es 

man u l es Phonetic Form 

In ( 1 1 )  ( a ) 2 the marked cl uster Dt undergoes the coalescence process while in 
( 1 1 )  ( a ) l the unmarked cluster nd  does not .  

Schane ( 1 9 7 3 : 56)  explains the coalescence process as involving "both 
assimilation and reduction , [ it ] could be described as the joint action of these 
two processes " .  In the above coalescence process both elements D and t must 
undergo ass imilation and reduction in that order : first D mus t assimilate to t 
and t to D simul taneous ly , and then both must be reduced to ¢ , or one of  them 
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which contains the major features is modi fied and the other is del eted , to give 

place to the resultant assimilated form, the intermediary element , that is an 

element which in between � and t ,  the choice of which depends on which of the . . 3 
two has the ma jor ( s tronger ) features . In the above case the cho1ce 1S n .  

I n  order to decide the intermediary element let us first l ist the features 
of both elements , thus : 

( 1 2 )  

voc 
ant 
cons 
cor 
hi 
vc 
bk 
cont 
lw 
nas 
str 

Members of the 
coalescence process 

� t 

+ 
+ + 

+ 
+ 
+ 
+ 

+ 

( Based on Chomsky and Hal le 

Intermediary 
element 

n 

+ 
+ 
+ 

+ 

+ 

1968)  

From ( 1 2 )  above we can immediately see that � has two major features which t 
lacks , they are [ +voice ] and [ +nasal ] . On the other hand t has (hierarchical ly) 
high features which � lacks , they are [ +anterior ] and [ +coronal ] . In other 
words � is stronger than t in its voiceness and nasality , but t is stronger than 
� in its anteriority and coronality . Thus , the intermediary element must be one 
in between � and t that contains the four types of strength , namely voiceness ,  
nasality , anteriority , and coronality and i t  must also be [ +consonantal ] , because 
this feature is contained by both members of the coalescence process . The only 
element that meets these conditions is n ( see ( 1 2 )  above ) . The above coalescence 
process which involves as similation and reduction can be stated by the following 
rules : 

( 1 3 )  ( a) < V� _>n/ V _ t > or tV __ >n/ � V 
(b )  < V� _>n/ V _ t > tV _>¢/ � __ V 

Either rule ( 1 3 )  ( a )  or rul e ( 1 3 ) (b )  can be chosen according to one ' s  preference : 
in rule ( 1 3 ) ( a )  both members o f  the coalescence process ( �  and t )  are changed 
( reduced) to n ,  whi le in rul e ( 1 3 ) ( b )  one member ( � ) is modified to n and the 
other ( t )  is deleted ( cf .  Schane 1 9 7 3 : 68 )  . 

In the data from Javanese above ( 7 ) , two processes are responsible for the 
sound changes : total assimilation and coalescence . 

( 1 4 )  ( a) l � + k i do l  
( a ) 2 � + tapo? 

� i do l  'to the south ' 

napo? 'to s lap the mouth ' 
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In ( 1 4 )  ( a ) l total assimilation process takes place , that is  k is totally ass imi­
lated to Q ,  while in ( 14 )  ( a) 2 coalescence process yields the phonetic form 
[ napa? ] :  

Q + t 
\J ./  n 

5 . 0 .  Let us now turn to Indones ian data . The same processes above can be applied 
to explain sound changes in the data from Indonesian taken by Mashudi ( 19 79 : 38)  
be low : 

( 1 5 )  Indonesian 

Prefix-stem 
( a) l maD + kawa l 
( a) 2 maQ + puku l  

Final form 
maQawa l 
mamuku l  

Glosses 
'to guard ' 

'to hit ' 

In ( 1 5 )  ( a ) l total assimilation process i s  responsible for the el ision o f  k in 
[ maQawa l ] ,  whi le in ( 1 5 )  ( a ) 2 coalescence process may b e  used to yield the 
phonetic form [ mamuku l ] :  

Q + p 
� I.  m 

In this case the strength of  the element p l ies in its anteriority only , so the 
intermediary e lement should contain the feature [ +anterior ] in addition to the 
other two maj or features belonging to Q ,  which are [ +voice ] and [ +nasal ] and the 
shared feature [ +consonantal ] , so the intermediary element is m ( see ( 1 6 )  below) : 

( 1 6 )  

voc 
ant 
cons 
cor 
hi 
vc 
bk 
cont 
lw 
nas 
str 

Members of the 
coal escence process 

Q 

+ 

+ 
+ 
+ 

+ 

p 

+ 
+ 

Intermediary 
element 

m 

+ 
+ 

+ 

+ 

( Based on Chomsky and Halle 1968)  

6 . 0 .  Let us now observe the following data from Toba Batak" taken by Mashudi 
( 19 79 : 39 )  and compare them to the Proto-Austronesian ( PAN) forms : 
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( 1 7 )  PAN 

(a )  ''' tunked 
(b)  ," zemput 
(c )  "'demba r  
(d )  ," s umpe 1 
( e )  ," pentas  

Toba Batak 

t ukkot 
JoPput  
homba r 
s uppo l 
pot tas 

Glosses 

'a waZ king stick ' 

'to pick up with the hand ' 

'twin ' 

'a cork ' 

'a pZatform ' 

In the above data ( 1 7 )  Mashudi refers to the development of "'r)k  > kk  in ( 1 7 )  ( a) , 
"'mp > pp in ( 1 7 )  (b )  and ''' nt > t t  in ( 1 7 )  ( e ) , but ;"mb > idem in ( 1 7 ) ( c ) . 
Mashudi admi ts that he does not have examples for '''nd > idem and "' ng > idem . 
However ,  he takes these forms ( in orthography) : manggo l om ,  mandege , and mambuwa t ,  
as additional data to support his argument , that i n  postnasal I�sition i n  Toba 
Batak g ,  d ,  b ,  do not undergo strengthening and this in turn lends support to 
his claim that the lOP is universally val id . Unfortunately , in actual pronunci­
ation , ( 1 7 ) (c)  and the additional data are not as truthful as they look orthogra­
phically , because they are actually represented phonetically as follows ( thus , 
g ,  d ,  b also undergo strengthening if the so-call ed strengthening really takes 
place) : 

( 18 )  homba r 
manggo l om 
mandege 
mamb uwa t 

[ hobba r ]  
[ maggo l om ] 5  
[ maddege J 
[ mabbuwa t ] 

'twin ' or 'next to ' 
'to hold in the hand ' 
'to set foot on ' 
'to take ' 

Of course Mashudi must not be blamed for this since Toba Batak data are usually 
taken from Van der Tuuk ' s  books especially since one of  them has been translated 
into English . Dempwolff ( 19 34 - 38 ) and Oyen ( 1968 ) and others also take Toba 
Batak data from Van der Tuuk ' s  books . Toba Batak is a notoriously di fficul t 
l anguage to trans literate , and all the materials , especially the Batak ' pustaha ' 
(manus cripts ) studied and consul ted by Van der Tuuk were written in Toba Batak 
script . In Toba Batak script the data in ( 18 )  are represented as follows ( c f .  
Van der Tuuk 186 2 , 19 71 ; Sibarani 19 70)  : 

( 19 )  Original form 

7) oe x '  -(P � " 
0<:. ",- " -:> X � OC X , 
oC ()''' /< -r--:? 
oC 0<:. '- (i.\ <-:> :5<: "  

Transli terated form 

homba r 
manggo l om 
mandege 
mambuwa t 

The trans literated form is not the actual phonetic form of  a 'llord but it is  the 
underlying form . So the actual phonetic representations of ( 1 9 )  are as in ( 1 8 ) . 

The translator of  Van der Tuuk ' s  Tobasche spraak (k) unst (A grammar of Toba 
Batak 1 9 7 1 )  has also erred linguistically (or rather phonetically)  speaking for 
putting all the Toba Batak transliterated forms in square brackets as if they 
were the actual forms in pronunciation . 

From the contradictory data in ( 18 )  and ( 1 9 )  an immediate concl usion can be 
drawn that the lOP is inadequate as has been implicitly mentioned by Mashudi when 
he says : "I do not have examples for *nd > idem and * r)g > idem" ( 1 9 79 : 39 ) . 
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The exampl es do not exist , however see note 4 in the case o f  *�g > idem, when the 
word is pronounced very slowly . 

To clarify our point let us consider the following data from Toba Batak (Van 
der Tuuk 1971 ) : 

( 20 )  Transliterated form 
( Underlying form) 

( a )  / t i n t i nhu/ 

(b )  /napuranhu/ 

(c )  /onomha l ak/ 

(d )  /onomho rbo/ 

Phonetic form 

[ t i t t i t t u ]  
or 

[ t i t t i kku ] 
[ napu ra t t u ]  

or 
[ na pu rakku ] 
[ onoppa 1 a k ]  

or 
[ onokka l ak ]  
[ onoppo rbo ] 

or 
[ onokkorbo ] 

Glosses 

'my ring ' 

'my betel. ' 

'six peopl. e '  

'six buffal.oes ' 

We think that the lOP is quite inadequate to explain the sound changes in data 
( 2 0 )  above . However , l et us try to apply the lOP to account for the development 
of n t  > t t  and nh > t t  or kk in ( 20 )  ( a )  following exactly the steps Mashudi 
takes to explain the sound changes in data ( 1 7 ) : 

( 21 )  t i n t i nhu  
t i n t+ i nh+u 
t i n t t i nhhu 

'� t i t t i hhu  

underlying Form 
Positional Potentiation 
Oepotentiation ( t+ ___ >t t )  ( h+ ___ >hh )  
Nasal Effacement ( N  ___ >¢/ ___ CC) 

Here we get the final form +t i t t i hhu  which is  not the correct form . I f  h ( p2 
according to scale ( 2 »  is  strengthened because o f  its proximity to the stronger 
n ( p 3  according to scale ( 2 » , does it become h+ or k or what? Suppose i t  
becomes k and not h+ like in ( 21 ) , then the process will proceed like ( 2 2 )  below : 

( 2 2 )  t i n t i nhu  
t i n t+ i nku 
t i n t t i n ? u  

Underlying Form 
Positional Potentiation 
oepotentiation ( t+ 

___ >t t )  ( k  ___ >? according 
to the a6 scale) 

Nasal Effacement (N  ___ >¢/ ___ >CC) (N ___ >¢/�C) 

Actually when we come to the third step we get stuck because we do not have any 
cogent reason to depotentiate t+ in the cluster n t+ and k in the cluster n k .  
If , however , k should be depotentiated for no reason at all then we would get ? 
according to the combination o f  the a and the 6 scales . Then after the nasal 
effacement we get the wrong form :  '�[ t i t t j ? u J .  

Another thing which is quite puzzling is the use o f  t+ and t t  in the lOP . 
First Foley ( 19 70 )  uses t+ ( 64 )  to indicate the strengthened t ( 63 )  and this' 1970 
version is  used by Mashudi ( 19 79 ) . But then later Foley ( 19 77 )  uses t t  ( also 64 ) 
to indicate the strengthened t ( 63 ) . From the use o f  the two versions we may 
conclude that t+ is the same as t t .  But then Mashudi uses t t  to i ndicate that 
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t+ has been depotentiated , although the reason for this depotentiation is unclear . 

Foley uses or creates the so-cal led ' modular depotentation ' rule only when "the 

element is already the strongest element and cannot appear phonetically as a 

stronger element . In this case , . . .  the strengthened strongest element undergoes 

modular depotentiation , appearing phonetically as the weakest element " ( 1977 : 1 2 3 )  

I n  the above example ( 2 2 )  there is no reason to strengthen t twice . The first 
strengthening is reasonable because of its proximity to the stronger element n ,  
but the second strengthening is baseless . I f  for no reason whatsoever the ele­
ment t+ must be strengthened then it should under the modular depotentiation 
rule because t+ is already in its strongest  form ( 64 ) . I f  t+ undergoes modular 
depotentiation then it will become the weakest  element a according to the 6 
scale or k according to the a scale . In Toba Batak the element a does not occur , 
so t+ must undergo total weakening , that is , it must be effaced according to 
Foley ( 1 9 7 7 : 12 3 ) . So t+ after strengthening should become either ¢ or k :  which­
ever it is the final form is wrong . We can see how inadequate the IDP is i n  
handl ing compl icated sound changes of this nature . 

According to our observations two phonological processes , assimi lation 
( total or partial)  and coales cence , are quite predominant in Austronesian lan­
guages . From our point of view ( 20 )  and ( 2 1 )  can be solved as fol lows : 

( 2 3 )  t i n t i nh u  
n t  -+ t t  
n h  -+ t t  o r  -+ k k  
t i t t i t t u o r  t i t t i kku 

Underlying Form 
Total Regressive 

as simi lated to 
Coales cence ( <: n  

h 
Final Form 

Assimi lation ( n  is totally 
t and itself becomes t) 
-+ t > n -+ k 
-+ t or 6 )  <: n -+ k> ) 

The coalescence process in ( 2 3 )  deserves further explanation . Both members of 
the process change to the same intermediary element : to either t or k depending 
on which member is preferred . If member n is preferred then the intermediary 
element must be a consonant which is homorganic with n ,  that is t ;  however i f  
the preferred member is  h ,  then the intermediary element must b e  a consonant 
which is homorganic with h ,  that is k .  

Problem ( 20 )  (b )  can be solved in the same way as problem ( 20 )  ( a ) , that 
is by solution ( 2 3 ) . Probl ems ( 20 )  ( c ) , (d ) , ( e )  can be solved as follows : 

( 2 4 )  mh -+ pp or -+ kk Coalescence « m -+ p> <,m -+ k > h -+ p 
or h -+ k ) 

The above can be stated as below : 

We can see that in ( 24 )  the intermediary el ement is either p or k ;  the first 
preference is p which is  homorganic with m and the second preference is  k which 
is homorganic with h .  

7 . 0 .  Let us now turn to Samoan data below given by Mashudi to support the 
universality of the IDP : 
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( 2 5 )  PAN 

( a )  '�p u  l og 
(b )  ;" panaq 
( c ) ;" xepat 
( d ) ," a puy 
( e ) '� taqun  
( f ) '� tan i 5 

( * ca l) is 
according to 
Dyen 1 9 7 1 )  

( g) '�mata  
(h )  ," kaw 
( i )  ," kutuh 
( j )  ''' i kan 
( k )  ," aku 

Samoan 

f u l u 
fana 
fa 
a f i  
t a u  
tan i 

( tal)  i , 
Dyen 1 9 7 1 )  

mata 
?au 
? u t u  
j ?a 
a ? u  

Glosses 

'ten ' 

'shoot ' 

'four ' 

'fire ' 

'year ' 

'cry ' 

'eye ' 

'you ' 

''touse ' 

'fish ' 

'I ' 

In data ( 25 )  above Mashudi is concerned with the shift from ''' p > f ,  while ," t > 
idem and *k > ?  To these probl ems he combines the a8 parameters at 8 : 3 ,  and 
he comes up with the fol lowing s cal e :  

( 26 )  ? k t P f 
------> 

4 5 6 7 8 

According to scal e ( 26 ) , p with a s trength value of 7 is  stronger than either 
t or k .  He concludes that in Samoan PAN *p undergoes strengthening to f to 
yield ( 2 5 )  ( a )  ( d) in initial and syl lable onset positions . However , in 
( e )  ( g) t being weaker than p,  although stronger than k ,  does not strengthen ,  

whi lel< with a8 : 5  weakens to ? a s  i n  ( 25 )  ( h )  ( k )  . 

We are not quite sure how Mashudi figures out the s cale above , that is  ( 26 ) , 
because according to the a8 s cale ( 1 ) , i f  we combine the a8 parameters at 8 : 3  
we wi l l  have scale ( 2 7 )  below : 

( 2 7 )  ? k t p f 
------> 

3 4 5 6 7 

Thus P is a3 83 : 6  and not a4 B3 : 7 ,  t is  a2 83 : 5  not a3 B 3 ,  and k i s  al 83 : 4  not 
a2 83 : 5 ,  and i f  we include 9 and b we will  have scale ( 28 )  below : 

( 28)  9 b 
? k t p f 

> 
3 4 5 6 7 

where 9 (al B2 : 3 ) and ? have the lowest strength value , wh ile b (a3  B2 : 5 ) and t 
(a2 83 : 5 ) have the same strength value . Bearing in mind scale ( 28 ) , let us ' 
consider the fol lowing data : 
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( 29 )  PAN Samoan 

( a )  '�g i 1 a n  k i - k  i 1 a 
(b )  "'be l aj  fo l a  
( c ) "' ub i u f i 

Glosses 

'gl.it ter� sparkle ' 

'spread out ' 
'yam ' 

In data ( 29 )  ( a ) ," g which is  the lowest in terms of  strength value according to 
scale ( 28 )  is strengthened to k which is against the IOP which says that weak 
e l ements weaken first and most extensively and preferential ly and strong elements 
strengthen first and most extensively and preferentially in strong environments . 
As we have seen in data ( 2 5 )  above , k ( strength value 4 )  and t ( strength value 5 )  
do not undergo strengthening , but in data ( 29 )  9 ( strength value 3 )  a s  the weakest 
of  them all does . Even though k is  stronger than g ,  it nevertheless undergoes 
weakening to ? Another case is b ( strength value 5) in ( 29 )  ( b )  and ( c )  which 
undergoes double strengthening to f ( strength value 7) whi le the strongest 
element p ( strength value 6) underqoes sinqle strenqtheninq onlv , and t which has 
the same strenqth as b does not underqo strenqtheninq at all . 

Considerinq the contradictory data above we stronqly feel that the I OP is 
quite inadequate to account for sound chanqes in Samoan and in other Aus tronesian 
languages . 

8 . 0 .  Let us now turn to Tagalog data in which , according to Mashudi , b 
strengthens while d and 9 do not :  

( 30 )  ( a ) ma� + g u 1 6  > ma�gu 1 6  'to make trouble ' 

(b)  i pa �  + dam6 > i pandam6 'to weed ' 

( c )  ma� + b i l f  > mam i l f  'to buy ' 

In data ( 30 )  Mashudi argues that "while b strengthens in a strong position and 
then returns to the lowest scale , 9 and d remain neutral in that position "  
( 1 9 79 : 4 1 ) . Then Mashudi provides more data t o  support h i s  argument .  H e  says : 
"Since b strengthens in postnasal position , according to the IOP , k ,  t ,  p ,  shoul d  
also strengthen . That they behave as expected may be illustrated b y  the fol lowing 
examples " ( 19 79 : 4 ) : 

( 31 ) ( a ) ma� + tah f > manah f 
(b)  ma� + kuha > ma�uha 
( c )  ma� + p f l  i ?  > mam f l  j ?  

'to sew ' 

'to get ' 

'to choose ' 

Based on data ( 30 )  and ( 31 )  Mashudi draws the following conc l usion : "Therefore , 
in agreement with the IOP ,  the Tagalog data have illustrated that strengthening 
appl ies to strong elements , namely k ,  t ,  p ,  b in a postnasal pos ition ; but d and 
9 do not strengthen in that position" ( 19 79 : 4 2 ) . 

I f  we study data ( 30 )  and ( 31 )  closely and nothing else we will be tempted 
immediately to believe that the IOP is indeed quite adequate to account for the 
above sound changes . But i f  we look at some other data from Tagalog we will be 
persuaded to question the adequacy of the IOP . Let us look at the following 
data ( c f . Panganiban 19 7 2 ;  Aspi llera 1974 )  and compare them wi th data ( 30 )  and 
( 31 )  : 
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( 32 )  c f .  data ( 30 )  ( a ) : 

( a ) ma 8 + g u l o + mangu l o 
+ mag u l o 

(b )  ma8 + g u l ay + magu l ay 
+ maggu l ay 

( c )  

( d) 

( e ) 

ma8 + guso t , + mag usot 
ma8 + g u tom + magutom 
ma8 + ga l i t  + maga l  i t  

( 3 3 )  c f .  data ( 30 )  ( b ) : 

( a) ma8 + da l a8 i n  + mana l a8 i n  
( b )  ma8  + da l asa  + mana l asa  
( c ) ma 8 + d a l apa8  + mana l apa8 
( d) ma8 + d i k f t  + man i k f t  

( 34 )  cf . data ( 30 )  ( c ) : 

( a) 

(b)  

ma8 + b i l f + man i l f 
+ mab i l  f 
+ magb i l  f 

( b um i  I f : 'to 
( infix : - um-)  

ma8 + b i hasa  + man i hasa  
+ mab i hasa  

( 35 )  cf . ( 31 )  ( a ) : 

( a ) ma8 + t ahan + mag tahan 
(b)  ma8 + t ah i p  + mag t ah i p  
( c )  ma8 + t a l o  + mata l o  

+ mana l o  
+ mag ta l o  

( d )  ma8 + tanan  + mag tanan 
( e )  ma8 + tan68 + mag tano8 

+ ma tan68 
( 36 )  c f . ( 31 )  ( b ) : 

( a) ma8 + kuha + ma8uha 
+ makuha 
+ makuha 

( b )  ma8  + ku l am + maku l am 
+ maku l am 

( c) ma8 + k u l a 8  + magku l a8 

(d )  ma8 + k u l ambo + magk u l ambo 
( e )  ma8 + ku r t i na + mag kur t i na 

( f ) ma8 + kusa + magkusa 
( g) ma 8 + kuskos + magkuskos 

'to cause trouble ' 
'troublesome ' 

'having plenty of vegetab les ' 
'to cook and eat vegetables ' 

'to become crumpled ' 

'to be hungry ' 

'to be angry ' 

'to pray ' 

'to assault ' 

'to ride in a large rowboat ' 

'to adhere ' 

'to make purchases ' 
'to be ab le to buy ' 
'to sell ' 

buy ' )  

'to get used to a certain practice '  
'to get used to ' 

'to stop ' 

'to winnow grains ' 

'to Zose ' 
'to win ' 
'to argue with each other ' 

'to escape ' 

'to ask about something ' 
'to happen to be asked a question ' 

'to gather� to col lect ' 
'to be able  to get ' 
'to happen to get ' 

'to be able to bewitch something ' 
'to become bewitched ' 

'to fai l  to please due to 
shortcomings ' 

'to use a mosquito net ' 

'to use curtains ' 

'to do a thing voZuntarily ' 

'to scrub ' 
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( 37 )  cf . ( 31 )  ( c )  : 

( a )  maf)  + p f 1 i -+- mam f l  i 'to choose ' 
-+- map f 1 i 'choosy ' 

(b )  maf) + p i  l ay -+- map i l ay 'to become tame ' 

( c )  ma l) + p i  1 i I) -+- magp i l i f) 'to be close together ' 

(d )  ma l) + p i  1 i p i t  -+- mam i  1 i p i  t 'to become twisted ' 
-+- map i l i p i t  'to be ab le to twist something ' 

( e )  mal) + p i  1 i t  -+- mam i l i t  'to force ' 
-+- magp i 1 i t  'to try hard ' 

( f ) mal) + p i n sa l a  -+- mam i nsa l a  'to injure ' 
-+- map i nsa l a  'to be injured ' 

( g )  mal) + p i raso -+- ma p i  raso 'to be broken into pieces ' 

(h ) mal) + p i r i l) -+- magp i r i l) 'to cover one 's eyes with a blind-
fo ld ' 

Data ( 32 ) - ( 37 )  above are enough to tempt us to hypothesise that in Tagalog the 
underlying form /mal)/ is phonetically realised in di fferent forms ( [ ma l) ] ,  [ man ] ,  
[ ma ] ,  [ mag ]) depending on the meaning o f  the word i n  which it is used . In other 
words the phonetic representations of the underlying form /mal)/ seem to be mostly 
semantically motivated although in some cases phonological motivations al so try 
to mani fest themselves . However ,  we can also hypothesise that in Tagalog there 
are four underlying forms ( /ma f)/ ,  /man/ , /ma/ , /mag/ ) which manifest themselves 
in the same forms phoneti cally to form different types of verbs , thus as [ ma f) ] ,  
[ man ] ,  [ ma ] , [ mag ] .  In data ( 32 ) - ( 37 )  above the first hypothesis has been 
applied . 

By applying the first hypothesis , we think that the lOP is inadequate to 
explain the sound changes that Tagalog manipulates to convey di fferent meanings . 
In data ( 3 2 ) , for exampl e ,  I) ( p 3 )  should not disappear from the cluster f)g 
according to the l OP because it is stronger than 9 ( pl )  according to the p scale 
( 2 ) . In data ( 3 3 ) , d should not disappear according to the IDP ( c f . data ( 30 )  
( b » , because it must not strengthen in postnasal position due to i ts weaker 
strength value (a2 S 2 ) . In data ( 34 )  [ mam i l f ]  and [ mam i hasa ] are the correct 
forms according to the IDP ,  but we also have [ ma b i  I f ] ,  [ ma g b i  I f ] , and [ ma b i hasa ] .  
And so on and so forth . 

From the above data we can conclude that Tagalog is a language that manipu­
lates assimilation and coalescence processes not only for the sake of ease of  
production but most importantly for distinguishing different meanings . These 
kinds of phonological processes are said to be semantically motivated in the 
sense that phonological processes are used or are made good use of  for semantic 
purposes . As an illustration let us take j ust one exampl e :  data ( 34 )  ( a ) : 

( 38 ) ( a )  b i 1 f 
/maf) + b i l i / 

� i<"" m 
mam i  1 i 
[ mam i 1 f ]  

Root 'the amount paid for a thing ' 
Underlying Form 

Coal escence < b
l) -+- m> -+- m 

Phonetic Form 'to make purchases ' 
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( b )  fma� + b i l  i f  
mab b i  1 i 
mab i  1 i 

Underlying Fbrm 
Total Assimilation n ___ > b/ b 
Cl uster Simpl i fication 

[ mab i l l ] Phonetic Form 'to be ab le to buy ' 

Underlying Form ( c ) fma� + b i l i f 
mag b i  1 i 
[ magb i  1 :  ] 

Partial Assimi lation N ___ >Stop/ ___ Stop 
Phonetic Form 'to se ll ' 

(Note : In order to have a word with the meaning 'to buy ' , the 
language uses the infix um ( - um- ) , thus we have the 
word b um i l :  with that meaning . )  

9 . 0 .  So far , Samoan i s  the only language for which we have not given alternative 
solutions to its problems of sound changes . This  is because of the fact that we 
cons ider sound changes in Samoan to be unnatural to the extent that we cannot find 
articulatory or auditory ( acoustic) facts or even semantic motivations to account 
for these sound changes . To show the unnaturalness of the Samoan sound changes , 
let us consider the consonant segments o f  this language . Samoan has the following 
consonant segments : p t ? m n � f 5 V 1 ( Biggs 1971 : cf . Churchward 1951 ) . Two 
segments h and r are only used in words of foreign origin , and k is used only in 
foreign words ( e . g .  saka 'to boil ' and puka 'an interjection ' are words from some 
neighbouring islands ) . Another unusual thing about the phonology of  this  language 
is that in colloquial Samoan the segment n has changed to � ,  a fact which contra­
dicts the statement made by Ferguson in Greenberg ( 1966 : 57 )  that if there are 
only two nasals they will be m and n .  The segment p also is  very rare and it 
usually occurs in loanwords . Because of the unusualness of the Samoan segments , 
we do not think that the IDP is adequate to explain this  fact . So we have to 
refer to other facts , non-physical facts ( cf .  J .  Ohala 19 74b : the diagram below) , 
and here we would suggest  that we refer to ( consider ) sociol inguistic as well as 
psycholingui stic aspects . 

Discover Sound Change 

it I 

I ts 

. .  ) Explain 

Orlgln 
� . 

I ts Propagatl0n 

/ 
I f  natural , prove 
physical explanation 

Refer to 
articulatory 
facts 

Refer to 
auditory 
facts 

I f  unnatural ,  provide 
non-physical explanation 

Refer to soc ial , 
cultural , gram­
matical facts 

J .  Oha l a ' s  fl ow chart ( 1 974 b : 355 )  

� 
From word 
to word 

From speaker 
to speaker 
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We would like to argue here that these non-phys ical facts are j ust  as 
important and relevant as the physical ( neurol inguistic )  facts in accounting for 
sound changes in natural languages ( c f . J .  Ohala 1974b ;  S lobin 1977 ; Baron 19 7 7 ;  
Goyvaerts 1975 ; Andersen 19 7 3 ;  Simanj untak and Ramli Sal leh 1980) . These non­
physical factors are unique to a particular language , so they must be language­
spec ific and cul ture-speci fic ( J .  Ohala 19 74b ) . Some of the non-physical factors 
that Malkiel mentions ( 19 7 3 :  see also J .  Ohala 19 74b ) are : hypercorrection , 
fashionable pronunciations (c f .  Postal 1968 who suggests that sounds change due 
to the same whims of fashion that cause clothing and car styl ing to change ) , 
spelling pronunciation , analogical extens ion of grammatical paradigm . Here we 
would like to report a unique observation made by Simanj untak ( 19 71 )  which 
ill ustrates how a sociol inguistic as well as psycholinguistic incident causes 
sound changes in the l anguage of chi ldren under seven years of age . 

One day , in a remote village in Tapanuli ( North Sumatra) ,  Simanj untak over­
heard small children ( under seven years of age ) being taught by older chi ldren 
how to pronounce correctly the numbers from one to ten in Toba Batak , the mother 
tongue of the ch ildren . The small chi ldren ' s  pronunciation was strange which 
made the o lder chi ldren laugh and so they tried to teach them the correct 
pronunciation . This is how the small children counted from one to ten : 

Children ' s  (Correct) Adul t ' s  
Pronunciation Pronunciation 

[ sada ] [ sada ] 'one ' 
[ d ua ]  [ dua ] 'two ' 
[ to 1 u ]  [ to l u ]  'three ' 
[ oka t ] [ opa t ] 'four ' 
[ 1 i !)a ] [ 1  i rna ] 'five ' 
[ ono!) ] [onorn ] 'six ' 
[ k i t u ]  [ p i t u ]  'seven ' 
[ ua 1 u ]  [ ua 1 u ]  'eight ' 
[ 5  i a ]  [ 5  i a ]  'nine ' 
[ sakku l u ]  [ sapp u l u ]  ' ten ' 

What is  apparent is that all bi labial segments changed to velars . Further 
investigation revealed that all bilabial segments had indeed disappeared from the 
language of the small children , while older chi ldren seemed to have managed to 
regain the lost bi labials . This  unusual phenomenon had urged the investigator to 
do further study as to what had caused the disappearance o f  the bilabials from 
the language of the small children : the observed si tuation appears to be as 
fol lows . 

In that particular vil lage small children are taken care o f  by older people , 
usual ly grandmothers . These older peopl e have the habit o f  chewing betel leaves 
and tobacco and at the same time teaching their grandchildren to talk and to count 
by telling stories and al l the whi le doing small household tasks . While the betel 
leaves are being chewed , the tobacco ' clump ' or 'bal l ' is inserted between the 
upper lip and the upper teeth or gum creating a situation in which the upper l ip 
can never meet the lower lip when talking . The si tuation is aggravated by the 
betel  leaves which are placed between the upper and lower molars preventing the 
upper teeth from reaching the lower lip .  We can imagine how impossible i t  is for 
these eager grandmothers to produce bi labial sounds when teaching their grand­
chi ldre n ,  thus the eas iest way for them , which is quite natural , is to replace 
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all bi labials with velars . To make the situation worse , the younger adults have 
the habit of imitating the nonbilabial-sound language of the grandmothers to 
create humorous si tuations in the presence  o f  the smal l children . Thus , 
practically speaking , the smal l children are acquiring this  nonbi labial-sound 
language from the start . However , when the children start schooling their defec­
tive language is corrected by the teachers because Toba Batak is  the medium of 
instruction in the elementary school up to standard three (beginning standard 
four , Bahasa Indonesia , the national language , takes over as the medium) . 

The above incident is  a good example of the many possible similar incidents 
that might (or must)  have taken place during the many thousands of years whi ch 
separate Samoan from its Proto-Austronesian ancestor and which have resul ted in 
the present disappearance of b ,  h ,  r ,  k from its phonemic inventory . These 
incidents must have caused the language to restructure i ts phonological grammar 
many times which must have resulted in the repeated additions , losses , and 
reorderings of its phonological rul es ( c f . King 1969 ; Kiparsky 196 5 ,  1968 ; 
Farid Onn 1980)  or probably inversions o f  these rul es ( c f . Vennemann 1 9 7 2 )  . 
Non-physical causes o f  sound changes are indeed very di fficul t to describe 
precisely as to how they have caused a particular language to change its sounds . 
We can only guess . But roughly the sociol inguistic and psychol inguistic processes 
o f  sound changes can be i l lustrated by the following diagram ( Goyvaerts 19 7 5 : 1 28 ) : 

Generation 1 .  

Generation 2 .  

Generation 3 .  

LGrammar • speech output 

�h ' l  Language acqulsltlon by C 1 d 

optimal grammar _____ > speech output (A )  

1 
innovations ( additions ) 

1 
Adult grammar ______ > speech output (B ) 

r-Langu�e acquisition by Child 

( Linguistic change is  change in competence not in per formance . )  
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NOTES 

1 .  It appears that the IDP is also inadequate in handl ing the European languages , 
hence J .  Ohala ( 19 74 )  may be j ustified in saying that Foley has crypotaxonomic 
goals with this theory of phonology , which Foley claims to be "perhaps the 
only genuine theory o f  phonology in exi stence " ( 1 9 7 1 : 1 ) . 

2 .  In Ulu Muar and Kedah ( Langkawi)  dialects (both are Malay dialects ) , however , 
this  cluster simplification rule takes place , so that the cluster nd is 
s impli fied to n ,  although both elements have the feature [ +voice ] , thus 
/men + dak i /  + [ manak i ] ,  /men + dapa t/  + [ manapa t ]  ( see Hendon 1966 for 
Ulu Muar and Collins 1976 for Kedah ; cf . Farid M. Onn 1976 , 1980a) . 

3 .  In traditional descriptive linguistics this  coalescence process is known as 
internal sandhi , a term borrowed from Sanskrit meaning a ' putting together ' 
( in this case )  o f  two consonants . However , how this  ' putting together ' is  
actually motivated to produce a third consonant is not explained . 

4 .  Toba Batak is  one o f  the six Batak dialects ( the others are Mandailing , Karo , 
Angkola , Simalungun , Dairi or Pak-Pak ) spoken in North Sumatra , Indonesia . 
The Batak language belongs to the Austronesian family (S imanjuntak 1976)  . 

5 .  But according to Siahaan ( 19 7 5 )  the consonant n does not change i f  the 
following consonant is g ,  for example in the word tangg u r ung [ taQg u r uQ ] .  
This may be true in slow speech especially when the word is pronounced in 
isolation . However , in rapid speech and when the word is  used in a sentence , 
such as T i ngk i mangga r u t  tanggu rungh u ,  the Q changes to 9 : [ t i kk i  magga r u t  
taggu r ukku ] .  This has been tested b y  Simanj untak with four native speakers 
of Toba Batak . 

6 .  These can be stated as follows : 

{ � }  + {� } Iv _ V 
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