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TYPOLOGICAL UNIVERSALS, ASPIRATION, AND POST—NASAL STOPS 

Robert  K .  Herbert ,  Department o f  Linguistics and Oriental  and 

Af r ican Languages, Michigan S t a t e  Univers i ty ,  East  Lansing, MI 
u882u,  U . S . A .  

In t roduc t ion  

Probably the least marked t ype  o f  consonant c lus ter  found 

among the wor ld ‘s  languages i s  Nasal + Oral Consonant (NC) .  The 

unmarked s ta tus  o f  th is  sequence i s  demonstrated b y  a number o f  

f a c t o r s ,  including their occurrence in many languages otherwise 

character ized by  CVCV s t ruc ture .  Perceptual ly,  such a sequence is  

easi ly exploited s ince nasal consonants,  although easi ly  confused 

within the c l a s s ,  are quite d is t inc t  from oral consonants.  The 

confusion within the c lass accoun ts ,  in pa r t ,  for the fac t  that NC 

sequences are very frequently homorganic. Ar t icu la tor i ly ,  the se -  

quence o f  gestures required t o  produce a NC c luster i s  re lat ively 

simple, involving only a raising o f  the velum for the sequence nasal 

plus vo iced s top  ( N D ) . l  For other types  o f  NC c lus ters  other ges-  

tures are necessary  such as a cessa t ion  o f  vocal  fo ld  act iv i ty  and 

a reduct ion in the degree o f  s t r i c tu re .  Further,  the optimal 

opposi t ion within NC sequences is  demonstrated b y  i t s  frequent 

exploi tat ion in unit sound t y p e s ,  the so-cal led "half-nasal con- 

sonants" ,  pre- and postnasal ized consonants .2  

The degree o f  ar t iculatory and perceptual complexity i s  mir— 

rored in the re lat ive markedness o f  NC t y p e s .  Thus, the least  

marked type o f  c lus ter  i s  ND. Other types occur ,  even among the 

3 half-nasals, but these are l ess  common and many derivational 

p r o c e s s e s ,  bo th  synchronic and diachronic, conspire t o  produce NC 

inventories o f  the least marked t y p e .  

( l )  The following symbol abbreviations will be used within the 
t e x t :  Nasal + Voiced Stop (ND), Nasal + Voiceless Stop ( N T ) ,  
Nasal + Vo iced  Fricat ive ( N Z ) ,  e t c .  Other symbols employed 

have their  standard phonetic values.  

( 2 )  The half—nasal consonants are distinguished from NC c lus ters  

by a number o f  f a c to r s ,  the most essent ia l  being that o f  dura— 

t ion.  The two  components o f  a half—nasal wi l l  exhibit the 

combined sur face duration equivalent t o  a single consonant. 

( 3 )  This frequency is demonstrated in both cross—language fre— 
quency o f  occurrence and t e x t  f requency. In a 1000 phone 

count o f  a Rundi t e x t ,  the following s ta t i s t i cs  were obtained: 

NC ( 3 0 ) :  ND ( 2 1 ) ,  NT ( H ) ,  NZ ( H ) ,  NS ( 1 ) .  
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A typological  survey o f  the p r o c e s s e s  a f f e c t i n g  e i ther compo— 

nent o f  a NC sequence provides two inventories o f  p r o c e s s ,  one 

af fec t ing  the nasal and one the oral consonant. Among the former, 

only homorganicity assimilation i s  common whereas posi t ional  as -  

similation o f  the oral consonant i s  r a re .  Perhaps the  most  common 

p rocess  a f fec t ing  the oral  consonant i s  pos t—nasa l  vo ic ing o f  

v o i c e l e s s  consonants .  In such a sequence,  there are two primary 

motions which distinguish the two components: ( l )  raising o f  the 

velum, ( 2 )  cessat ion o f  vocal fold vibration. I f  the two are not 

coordinated the following sequences obta in:  ( a )  N ç ç ,  or ( b )  Ngg. 

In many languages the former tendency has been  phonologized s o  

that all pos t -nasa l  consonants are vo i ced .  

Another common p rocess  is  post-nasal  hardening which, in con— 

Junction wi th  voicing, accounts for  some o f  the many inventories 

containing only ND. Hardening actually involves two sub types ,  but 

since many languages exhibit these  in conjunct ion,  i t  i s  perhaps 

b e s t  t o  v iew this si tuat ion a s  a continuum: 

continuant 4 a f f r i ca te  » s top  

In many c a s e s ,  the hardening e f f e c t  o f  nasals i s  evident even 

after the nasal i s  lost  historically. ' 

Other p rocesses  not o f  relevance t o  the present paper include 

postenasal de-implosion (Shona /N+b/4 [mb] ) ,  e ject iv izat ion (Zulu 

/N+ph/+[mp°]),  e t c .  The situation with regard t o  aspiration o f  

vo ice less  stops is  problematic. On the one hand, some languages 

exhibit clear patterns demonstrating the loss  of  aspiration in 

this environment. However, other languages show aspirat ion develop- 

ing in th is  c o n t e x t .  Thus, there are conf l ic t ing tendencies which 

ex is t  wi th regard t o  aspirat ion. This i s  not a fe l ic i tous situa— 

t ion since it i s  otherwise possible t o  determine a general direc- 

t ion o f  evolution. While changes o f  the sort  Ng + N ç ,  NT * NTS 

occasionally occur,  they are rare and other factors are found which 

explain these anomalous developments.  

Loss  o f  Aspirat ion 

In Zulu, aspiration is  l os t  in contact wi th  nasal consonants. 

Doke (1926) reports the development o f  e ject ives from aspirates in 

this con tex t ,  but not all speakers exhibit th is tendency. Aspira- 

t e d  c l icks are replaced by  simple nasal c l icks when they are 

brought under nasal  influence in Zulu whereas they merely lose  
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their aspiration in Xhosa. Tarascan (Foster 1969)  has two series 

o f  underlying non-nasal obstruents /p t c E k /  and /ph th  ch äh 

kh/ .  In contac t  w i th  nasal consonants, the plain consonants are 

voiced,  and the aspi rates become plain vo ice less  consonants,  e . g .  

/N+p/ 4 [mb ] ,  /N+ph/ * [mp] .  Devine (197” :19)  notes that i t  may 

b e  b e s t  t o  regard th is  as  a sl iding sca le  o f  complexi ty and that 

the normal s t a t e  for vo ice less  consonants in contact  wi th preceding 

sonorants is  unaspirated. 

Development o f  Aspi rat ion 

In his useful  survey o f  the noun c lass  sys tem o f  Bantu, Kadima 

(1969 :63 -5 )  no tes  that the most common deveIOpments o f  NT sequences 

are:  

/N + p t k/ * [ p  t k ]  

[ph t“ kh] 
[mph nth nkh] 

Other developments also occur, e . g .  [mb nd n g ] ,  [@ n g ] .  The 

present concern is  wi th the development o f  aspiration. In Venda 

(Z iervogel  and Dau 1961),  Bantu nasal compounds deve10p as fo l low:  

*mb > mb *mp > ph 

*nd > nd *nt > th 

*ns > ns  *nk > kh 

When the simple s tops  are not under nasal inf luence, they undergo 

spirantization: 

*p t k > o r h 

*b d s > B 1 @ (J) 
However, not all languages which develop aspirat ion exhibit a 

weakening o f  s tops otherwise;  i t  i s  therefore not possible t o  

attr ibute aspiration t o  any general weakening p r o c e s s .  

Hinnebusch (1975) attempted to  reconstruct the phonetic pro- 

c e s s e s  in Swahili by  which *mp nt nk became ph th  kh.  

a two-s tage  p r o c e s s ,  the f i r s t  o f  which i s  nasal devoicing, fo l -  

lowed by  delet ion. It i s  proposed that nat ive speakers reinter— 

pre ted  the period o f  initial noisiness as post—aspirat ion rather 

He proposed 

( ü )  However, the nasal is  retained in both  ser ies wi th monosyl- 
labic stems although it comprises a separate sy l lab le:  
nkho '1arge p o t ' ,  nt 3 ' louse ' .  Further, the nasal is re— 
tained i f  i t  represents the f i r s t  person singular ob jec t  
marker. 
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than preaspiration. The following i s  attr ibuted t o  John Ohala: 

* N g  

Näg (unattested) 

Nfigh (unattested) 

139/ \ïçh. 
ç h /  \Igh Nh 

Givon ( 1 9 7 a )  explains the development o f  aspiration by  reference 

t o  three f ac t s  

1)  assimilatory devoicing o f  nasals before  vo ice less s tops  

i i )  voiceless nasals tend " t o  be perceived as breath" 

i i i )  vo ice less  s tops tend t o  be universally aspirated 

A perceptual confusion arises and there i s  a metathesis in which 

nasal breath is  interpreted as post-aspirat ion. Ignoring for the 

moment the assert ion that aspirat ion i s  the natural s ta te  for 

vo ice less consonants universally, a universal o f  doubtful va l id i ty ,  

the metathesis analysis seems plausible. 

The two  unat tested stages above represent periods o f  variation 

before any phonetic tendency is  phonologized. Wide variation in 

the real izat ions o f  NT sequences are found in many languages, e . g .  

in Malagasy /mp/ may be [mp, mp, hp, p ,  pñ, ph].  

Further Development o f  the Aspirates 

Aspirated s tops  derived in th is manner are liable t o  other 

developments a f te r  the nasal has been l o s t .  Frequently, they 

develop into fr icat ives or a f f r i ca tes .  There is  much comparative 

evidence t o  support th is ,  e . g .  Tswana mhaxo, Pedi mphaYo, Sutho 

mofao ' p rov iS ions ' .  ( C f .  a lso the development o f  postnasal ized 

stops into aspirates and fr iéatives in many New Caledonian lan— 

guages (Haudricourt 196A,  1971) . )  Languages frequently pass 

through an af f r icate stage before the fr icative inventory is estab- 

lished. Hyman (197A) argues that even when there is no evidence 

for such a stage we may assume a " telescoping" o f  p rocess.  The 

important point here is  t o  note that these developments occur 

only a f te r  the nasal has been l o s t ;  this explains why correspond— 

ences such as *mp nt nk » f e x do not violate the universal o f  

hardening discussed above. Similarly, Sango *nk > nx must have 

passed through an intermediate stage *nkx (<*nkh)  which derives 

from aspiration being interpreted as a velar fr icative due t o  the 
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acoust ic  similarit ies between the t w o .  This seems plausible when 

In f a c t ,  

the aspiration o f  velars in many languages is  o f t en  phonetically 

[ x ] ,  e . g .  Scots  Gaelic (Ternes 1973) .  

Another seemingly anomalous situation is  presented by lan- 

we view the rest  o f  the NT ser ies :  *mp > mh, *nt > nh. 

guages in which s tops  are voiced except  a f te r  a nasal .  This i s  

certainly a preferred environment for voicing, y e t  there are cor- 

respondences such as Bulu: 

* p  > V , *mp > f 

* t  > 1 *nt > t 

* k  > Q * n k  > k 

It i s  necessary t o  explain the non-voicing o f  / f  t k /  as  resulting 

from previous aspirat ion, which prevented voicing in this posi t ion.  

A complete inventory o f  p rocesses a f fect ing the derivation o f  

NC sequences i s  beyond the scope o f  this short paper. Although 

there are relatively few processes which operate on ND sequences, 

really only simplif ication in favor o f  the oral or nasal consonant, 

a number o f  p rocesses  conspire t o  produce NC inventories which 

include only ND sequences.  These include both d i rect  and indirect 

processes ,  i . e .  those which change feature speci f icat ions and 

those which eliminate one component o f  the sequence. Apart from 

the universal primacy o f  ND sequences, there may b e  language- 

spec i f i c  variation in terms o f  the relat ive weightings o f  other 

t ypes ,  e . g .  NT, N Z .  

Typology and Reconstruct ion 

Part o f  the value o f  surveys o f  evolutionary processes  i s  

that they serve as usefu l  too ls  in diachronic l inguist ics.  This 

idea is  far from novel. Jakobson (1958) noted that such studies 

form the touchstone o f  validity for  all reconst ruc ted  sys tems .  

The interaction o f  p rocesses  o f  change as well as the direction- 

al i ty o f  change i t s e l f  o f ten  provide insight in to  problems o f  

reconstruct ion. Studies o f  this sort  point not only backwards to  

possible sources o f  origin, but also forwards t o  future directions 

of  possible change. 

Bennett ( 1 9 6 7 ) ,  in d iscussing the voicing o f  post-nasal s tops 

in several Eastern Bantu languages, reconstructs the phonetics o f  

change a s :  
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«lt—mp > *mq: > *mp, > mb 

*nt > *ne > *nö > nd 

Nasality i s  l o s t  in certain cases and *mp > e or f .  However, there 

are several  ser ious problems with the proposed reconstruct ion.  

Speci f ica l ly ,  the change *mp > me i s  unlikely t o  the extent  that 

consonants tend t o  harden in this environment. In f a c t ,  the se— 

quences [mé mp ne n ö ]  are all uncommon. Although [mß]  occurs, i t  

always represents /mß/‚ never /mb/, and the more common realiza— 

tions o f  such a sequence are [mb, p ,  b ] .  Ladefoged (1968zü7)  

reports the existence o f  [ n e ]  in Sherbro, a surprising fact  since 

Sherbro also exhibits / f  v 8 / ,  none o f  which appear after a nasal. 

Kamba exhibits [ n ö ] .  On the whole, however, this is a rest r ic ted 

class o f  sounds. 

Further, the fac t  that intervocal ic vo ice less s tops lenite 

cannot b e  c i t e d  as evidence that post-nasal  s tops behave similarly. 

There are numerous examples where the two develop di f ferently. 

For example, Londo *mp nt nk > p t k whereas p t k > B t x .  In 

Mbole, *mp nt nk > f t k and *p t k > e t Q. A crucial fact in 

cases  exhibit ing the development o f  a f r icat ive from a vo ice less  

s top  is  that nasality is  l o s t .  In such a c a s e ,  intermediate stages 

are a t tes ted  elsewhere, e . g .  Lwena *mp nt nk > ph th kh and p t k > 

h t k .  A l so ,  the ex is tence o f  nasal and fr icat ive ser ies generally 

implies the ex is tence o f  nasal and s top  se r i es ,  which condition is  

not met b y  Benne t t ' s  sys tem.  Thus, the proposed recons t ruc ted  

chronology cannot be  accepted,  especial ly in view o f  the frequency 

and naturalness o f  the process whereby consonants are voiced a f ter  

The point here i s  that although i t  i s  neces— 

sary t o  make inferences about the phonetics o f  prehistory, these 

inferences must b e  solidly grounded in a theory o f  universal pro- 

c e s s e s  and phonetics. There are definite limitations t o  be p l a c e d .  

upon the importance at tached t o  such studies for other purposes, 

a nasal consonant.  

L 
_ _  

( 5 )  Cases such as Makua *mb nd ng > p t k must involve two dis- 
tinct stages:  (1) nasal l oss ,  ( 2 )  later devoicing. There is  
no neutralization o f  NC series since *mp nt nk > ph th k . 
One s tep  neutralizations o f  NC ser ies  always favor the voiced 
ser ies,  e . g .  Yao *mp, mb > mb; *nt,  nd > nd; *nk,  ng > ng. 
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e . g . ,  genetic c lass i f i ca t ion ,  linguistic subgroupings, e t c .  

… 
This br ie f  paper has attempted t o  demonstrate how various 

claims made by  Jakobson,  Greenberg, and others may b e  applied t o  

the study o f  NC sequences.  This included an examination o f  the 

relationship between synchronic universals and diachronic processes  

and between typology and universals. Greenberg ( 1 9 7 0 a z 6 l )  points 

out that the former fol lows logically from the fac t  that no change 

can produce a synchronically unlawful s ta te  and that all s t a t e s  

are the outcome o f  diachronic p rocesses .  The d is t inct ion between 

s t a t e  and process is  an important one. The general d i rect ion o f  

NC evolution toward the least marked ND sequence again supports 

the generalization that diachronic process explains frequency in 

phonology. The pred ic t ive power o f  typological studies demonstrates 

this complex interact ion between the shape and patterning o f  phono- 

logical sys tems.  
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