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SYMPOSIUM NO. l :  PHONETIC UNIVERSALS IN PHONOLOGICAL SYSTEMS AND 

THEIR EXPLANATION 

(see vol. II, p .  5-59) 

Moderator: John J .  Ohala 

Panelists: Thomas V .  Gamkrelidze, André-Georges Haudricourt, 

Robert K .  Herbert, Jean-Marie Hombert, Björn Lindblom, 

Kenneth N. Stevens, and Kenneth L .  Pike 

Chairperson: Bertil Malmberg 

JOHN J .  OHALA'S INTRODUCTION 

phonet ic  un iversa ls  i s  such a large sub jec t  that the members 

o f  th is  symposium despaired o f  being able, in the short time al- 

l o t ted ,  t o  give adequate consideration t o  any o f  the general as -  

p e c t s  o f  the theory or p rac t i ce  o f  the f ie ld or t o  solve any o f  

i t s  "great problems". It was decided, therefore, that the moder— ' ? 

ator would make a few br ie f  general comments about some o f  these 

larger issues, more or less "for the record", but that most of  

the time o f  the symposium be  devoted t o  the discussion o f  one very 

specif ic problem in the area o f  phonetic universals. 

General Problems and Issues in Phonetic and Phonological Universals 

( In this report I wi l l  use the shorter phrase 'phonological 

universals' for the longer, somewhat unwieldy expression 'phonetic 

universals in phonological s y s t e m s ' ,  the of f ic ia l  topic for th is 

symposium.) . 

1. Before beginning this discussion, we should define what we 

mean by phonological un iverse ls .  A s  this term has come t o  be  

used ,  i t  means s y s t e m a t i c  p a t t e r n i n g s  o f  speech sounds c r o s s - l i n —  

g u i s t i c a l l y .  This definition does not require that the pattern 

be manifested in every human language, merely that it have suf— 

f icient incidence in the languages o f  the world such that i t s  

occurrence could not b e  attr ibuted t o  chance. I t  i s  assumed, 

though, that all languages, indeed, all human speakers,  are po— 

tentially sub ject  t o  whatever " fo rces "  c reate  these pat terns,  but 

an overt manifestation o f  these forces may or may not occur and 

i f  i t  does occur, may take different forms. For example, t o  con— 

sider a case  discussed extensively by Professor Gamkrelidze, i t  

i s  presumably the same universal factors  which are responsible 

for the asymmetrical gap in the voiced velar stop position ( / g / )  
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in the segment inventories o f  Dutch, Czech,  and Thai, as are re- 
sponsible for the disproport ionately low incidence o f  /g/ in the 
lex icon or in running speech o f  many languages. L ikewise,  what— 
ever causes the asmmetnuml absence o f  /p/ in Arabic, Nkom, and 
Chuave, i s  also responsible for the limited distribution o f  /p/ 
in Japanese, i . e . ,  i t  only appears in tervocal ica l ly  and as a 
geminate. 

2 .  The concern w i th  phonological universals in our f ie ld  has 
both  theoret ica l  and p rac t i ca l  consequences.  Some 100 yea rs  ago 
our in te l lectua l  fo re fa thers ,  E l l i s ,  S w e e t ,  P a s s y ,  Leps ius ,  Jes-  
persen,  and o the rs ,  provided u s ,  in the phonet ic  alphabet and the 
descr ip t ive  anatomical and physiological  terms accompanying i t ,  
the equivalent o f  the Linnean s y s t e m  o f  c lass i f i ca t ion  in biology 
or Mendeleev's periodic table o f  the elements in chemistry.  To- 
day, I bel ieve i t  sa fe  t o  say  that we have reached the stage 
equivalent t o  that which Bohr ‘ s  model o f  t he  atom represented in 
phys ics  and chemist ry .  We have a framework within which t o  ob— 
se rve ,  t o  desc r i be ,  and t o  es tab l ish natural c l a s s e s  o f  phonetic 
and phonological ent i t ies  and p rocesses  in a l l  human languages. 
We are a lso ab le ,  w i th  obvious l imitat ions, t o  predict  and explain 
the behavior o f  speech sounds. Commendably, in many c a s e s ,  these 
explanations are based on empirically-supported models o f  par ts  
o f  the speech communication p r o c e s s .  Although i t  i s  obviously the 
case that as we deepen our understanding o f  some o f  the bas ic  
phys ica l ,  physiological ,  and psychological  mechanisms serving 
speech,  we a lso are b e t t e r  able t o  explain many phonological uni- 
versels ;  i t  i s  a lso true that in many c a s e s  i t  i s  our  observat ion 
o f  phonological un iversa ls  which leads  t o  a g rea te r  understanding 
of speech mechanisms. The l i terature in phonological universals 
is  even now causing us t o  cr i t ica l ly  re-examine some o f  the most 
fundamental concepts in phonetic and phonological theory, for ex -  
ample, the notions o f  ' s e g m e n t ' ,  o f  ' d i s t i n c t i v e n e s s ' ,  e t c . ,  and 
t o  explore in considerable detai l  in the laboratory bas ic  acous t ic ,  
aerodynamic, and auditory mechanisms in speech.  

In the p rac t i ca l  realm phonological universals can aid us in 
the analysis and understanding.of the phonologies o f  individual 
languages: they te l l  us what t o  look for  and they help us t o  
choose alternative scenarios for the h is tory o f  sound changes in 
the language. I personally be l ieve  that phonological universals 
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can a lso  aid us in such c a s e s  o f  appl ied phonology a s  speech syn- 

t hes i s ,  automatic speech recogni t ion,  speech pathology,  speech 

therapy, and language teaching.  I t  must b e  sa id ,  however ,  that 

at present there has been  very l i t t l e  penetrat ion o f  universals 

in these a reas .  

3 .  Phonological universals are found in many d i f ferent forms, 

e . g . ,  segment inventor ies,  segmental sequential constraints 

( " p h o n o t a c t i c s " ) ,  allophonic variation, sound change, morphopho- 

nemic variation, dialect variation, patterns o f  sound substitu- 

t ion by  f i r s t  and second language learners, frequency o f  occur-  

rence o f  sounds in the  lex icon and in connected speech ,  conven- 

tional and es the t i c  use o f  speech  sounds in onomatopoeia, poe t r y ,  

Jokes ,  singing, e t c .  Can we bring all o f  these disparate phenom— 

ena under one theoret ica l  umbrella, using one o f  these as the 

base or primitive from which the others may be  derived, o r ,  pos-  

s ib ly ,  deriving them from some separate principle external t o  

all o f  them? 

H .  Another general i ssue  concerns the problem o f  how t o  obtain 

a truly representat ive sample o f  sound pat terns from a variety o f  

languages such that the sample is  not b iassed by including too 

many or too  few languages having cer ta in genet ic , typologica l ,  or 

geographical l inkages. The many p i t fa l ls  o f  attempting a quanti- 

f icat ion o f  phonological data from large samples has been d iscussed 

prev iously ,  including such concerns as how one d i f ferent iates a 

language from a d i a l ec t ,  whether one should look at the behavior 

o f  phones or phonemes and i f  phonemes, whose conception o f  the 

phoneme, e t c ?  The f ac t  i s ,  most works on phonological universals 

ignore this issue and seem t o  rely on the inves t iga to r ' s  intuit ive 

" f e e l "  for what const i tu tes  a proper sample. Is  there any way t o  

make th is p rocess  ob jec t i ve?  . H o w  can we create an unbiassed sam- 

p le ;  how large should i t  b e ? ;  what cr i ter ia should we apply in 

admitting a language t o  the sample? Once we have the supposedly 

unbiassed sample, what type o f  s ta t i s t i ca l  analysis should we 

apply t o  i t  in our at tempts  t o  prove or disprove universal ten- 

dencies? 

My own solution t o  this problem, a solution which has paral— 

lels in other sc ient i f ic  d iscipl ines,  is  t o  make sure that any 

posi ted universal i s  supported both induct ive ly  - -  that is  with 

lo ts  o f  examples (and few counterexamples) - and deduct ive ly  —- 
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that i s ,  by  what we know t o  be  the underlying operating principles 

o f  speech production and percept ion. 

5 .  A re lated issue is  whether or not some o f  the claims made 

about phonological universals may be distorted by  observer b ias,  

i . e . ,  be  self—fulf i l l ing prophecies.  It has been claimed, for 

example, that all languages code speech in terms o f  phonemes. 

But I know o f  no universally-accepted algorithm which discovers 

phonemes. And i f  there were ,  do we now have any evidence that 

phonemes and all the propert ies attr ibuted t o  them, have psycho- 

logical and/or physical reality? 

A very clear example o f  the peri ls o f  observer b ias surroumk 

claims about universals o f  syllable s t ruc tures .  I t  has been 

claimed that within a syl lable, one should not find a transit ion 

from voiced t o  voiceless t o  voiced. Upon being presented with an 

apparent counterexample such as [ i t v ] ,  the claimant would protest 

that there i s  a syllable boundary between the [ t ]  and [ v ] !  The 

potential for similar circular i ty enters into any claim which 

contains terms that cannot b e  ob jec t i ve l y  defined. And th is ,  un- 

for tunately,  i s  true o f  a very large number o f  terms used in pho- 

ne t i cs  and phonology, including terms such as consonant, vowel,  

segment, sy l lable,  sonori ty, strength, lenition, e t c .  

Would we find a different set  o f  universals i f  we adopted 

the paral lel ,  hierarchic system such as Professor Pike advocates? _ 

Would we have a different, more interesting set of  universals if ; 

we included in the description o f  sounds, as Professor Stevens 

proposes,  the sensory information each sound gives r i se  t o ?  . 

A Specific Problem in Phonolggical Universals 

The problem se lec ted  for special attent ion during this sym- 

posium i s . b y  no means a small one and i t  is  doubtful that i t  will 

be solved very quickly, certainly not in the short time allotted 

u s .  Nevertheless, i t  is  a problem that intersects wi th the par- 

t icular interests o f  most members o f  the symposium and is  a matter 

t o  which many members o f  the audience can contr ibute. The DTOD' 

lem is stated in a deliberately provocative way in order t o  stim- 

ulate discussion. _ 

The notion of  a vowel "space" has been used in phonetics for 

about 2 centuries but i t  is only recent evidence which points to 

this space having acoustic—auditory correlates. The research of  

Lindblom and his colleagues suggests that the placement o f  vowels 
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in this space in various languages is  dictated by the principle 

of maximal perceptual difference, i . e . ,  that however many vowels 

there are in the sys tem,  they tend t o  arrange themselves in the 

available space in such a way as t o  maximize their d istance from 

each other.  This principle seems t o  adequately predict  the ar- 

rangement o f  systems with approximately 7 or 8 vowels.  I t  would 

be most sa t i s fy ing  i f  we could apply the same principles t o  pre- 

dict  the arrangement o f  consonants, i . e . ,  pos i t  an acoustic-aud- 

i tory  space and show how the consonants posi t ion themselves s o  as  

t o  maximize the inter-consonantal d i s tance .  Were we t o  attempt 

th is,  we should undoubtedly reach the patent ly  fa lse predict ion 

that a 7 consonant sys tem should include something l ike the fol- 

lowing s e t :  

6 ,  k ' ,  t s ,  } ,  m, “  r ,  3 .  

Languages which do have few consonants, such as the Polynesian 

languages, do not have such a n - e x o t i c  consonant inventory. In 

f a c t ,  the languages which do possess  the above se t  ( o r  c l ose  t o  

i t ) ,  such as Zulu, also have a great many other consonants o f  each 

type, i . e . ,  e j e c t i v e s ,  c l i c ks ,  a f f r i c a t e s ,  e t c .  Rather than max— 

imum differentiat ion o f  the ent i t ies in the consonant s p a c e ,  we 

seem t o  find something approximating the principle which would b e  

characterized as "maximum utilization o f  the available dist inct ive 

features" .  This has the resul t  that many o f  the consonants a r e ,  

in f a c t ,  perceptual ly quite c lose  - -  differing b y  a minimum, not 

a maximum number o f  dist inctive features. 

Does this mean that consonant inventories are structured ac-  

cording t o  different principles from those which apply to  vowel 

inventories? Could it mean that the "spaces" both consonants and 

vowels range in, are limited by  the auditory features ( =  param- 

eters) recognized by the particular language? Or does it mean 

that we are asking our questions about segment inventories in the 

wrong way? 

COMMENTS FROM THE PANELISTS 

§;§;_§§gggn§: In an acoust ic representation o f  connected speech 

we find certain regions where there are rapid (10—30 msec) changes 

in a number o f  acoustic parameters, e . g . ,  amplitude, periodicity, 

and SPectrum. A hypothesis that has emerged from our and Chisto-  

vich's research, is that the attention o f  the listener is drawn 
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t o  t hese  reg ions,  more s o  than t o  o ther  regions where changes are 

l e s s  rapid.  These regions a re ,  f i r s t  o f  a l l ,  markers o f  consonants,  

but additional information can a lso b e  packaged in them along sev— 

eral orthogonal dimensions. We be l ieve  languages therefore tend t o  

" se lec t "  a consonant inventory that uses  up most o f  these dimen- 

sions.  These primary dimensions are:  [ 1  vo i ce ]  (presence/absence 

o f  pe r iod ic i t y ) ,  [ i  nasa l ]  (presence/absence o f  low-frequency mur- 

mur), [ :  continuant] (unbroken/interrupted sound),  [ i  grave] ( low—/ 

high-frequency t i l t  t o  the spectrum),  [ :  compact]  (energy spread 

out /concentrated) .  A f t e r  p rocess ing  the information in these re- 

gions o f  rapid change ( =  high ra te  o f  information t r ans fe r ) ,  the 

l i s t e n e r ' s  a t tent ion may focus on the remaining regions and here 

l ie the cues for such dimensions a s  pa lata l izat ion,  pharyngealiza- 

t ion, c l icks,  e t c .  It logically follows that the learning o f  (or  

introduct ion o f )  such d is t inct ions wi l l  f o l l o w  the learning o f  

d is t inc t ions  coded in the regions t o  which primary at tent ion is  

di rec ted.  

B .  Lindblom: 

early work on predict ing vowel inventor ies and I think the re-  

We have recent ly  fol lowed up and improved on our 

search s t ra tegy we have used could b e  applied t o  consonant inven— 

t o r ies ,  too .  Br ie f ly ,  our procedure i s  t o  1) spec i fy  a physio- 

logical model o f  the vocal  t r a c t  and u s e  i t  t o  def ine 2 )  the range 

3 )  the (universal) 

human acoust ic vowel space ,  a continuum, and, f inally, 

o f  humanly poss ib le  vowels and from this derive 

H) t o  em- 

ploy an auditory model t o  define a perceptual space t o  accommodate 

a Specified number o f  vowels.  The las t  s tep consists o f  convolving 

an input power spectrum ( o f  a given vowel) with an auditory filter 

derived from masking data, thus yielding a hypothetical auditory 

excitat ion pattern.  We assume that, other things being equal, the 

probability o f  any two vowels being confused, that i s ,  their per- 

ceptual c loseness,  will be  related t o  the overlap area enclosed by 

their excitat ion pat terns.  We believe vowel systems evolve so as 

to  make vowel identification ef f ic ient  and this is done by making 

perceptual differences between vowels (quantified as mentioned 

above) maximally o r ,  perhaps, suf f ic ient ly large. This new measure 

of  perceptual distance yields much more reasonable predictions a- 

bout vowel placement; in particular, it eliminates the excessive 

number of  high central vowels that plagued previous models. 

A preliminary typological study o f  diphthongs shows that [ a l ]  
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and [ a u ]  are the most  favored .  This resul t  i s  compat ib le w i t h  the 

new proper t ies  o f  our m o d e l ‘ s  perceptual  space and prov ides evidence 

for a pr inciple o f  perceptual  d i f ferent iat ion applying not only 

paradigmatical ly, but  a l s o  sequent ia l ly .  Consonant inventories can 

b e  s tudied within a paradigm such a s  t h i s .  

K .  P i ke :  My own approach t o  phonet ic  analysis i s  a b i t  d i f ferent  

from that o f  most  o f  my fe l low pane l is ts .  Although I have o f t e n  

been helped by  acous t ic ians  when I have brought my phonet ic  prob- 

lems t o  them, I would ra ther  argue that the reduct ionism, s o  nec -  

essary in the laboratory ,  i s  detr imental  t o  linguistic analysis in 

the f ield. I can i l lustrate this with an examination o f  a short 

poem by  E . E .  Cummings. [ T e x t  and detai led commentary o m i t t e d . ]  

Although one can point out puns,  deta i ls  o f  orthography, prosody, 

and even cul tural  al lusions which contr ibute t o  the overall e f f e c t ,  

the poem, l ike language, functions as  a whole. I am encouraged by  

the enlarged scope  o f  phonological inquiry demonstrated at th is  

congress,  e . g . ,  the work on sy l l ab les .  The study o f  vowel spaces 

should a lso  b e  enlarged t o  include what I cal l  'pharynx s p a c e '  

(changes in vowel qual i ty b y  modi f icat ions o f  pharyngeal width and 

larynx height) and b y  taking into considerat ion the psychological 

real i ty o f  vowel  s t ruc tu re .  

J . - M .  Hombert :  A surprising number o f  people I have met at th is  

congress are qu i te  skep t i ca l  about the ex is tence  o f  phonological 

universals. Although one can c i t e  count less examples o f  c ross-  

language s imi lar i t ies in sound inventor ies, sound changes, and 

phonological p r o c e s s e s ,  there are ,  o f  course ,  always counterexamples 

t o  almost any generalization one might make. Perhaps the answer 

to  this i s  t o  pay more a t ten t ion  t o  the diachronic aspect o f  univer- 

s a l s :  the counterexamples may Jus t  be  unstable t ransi t ional  s t a t e s  

between more natural s t a t e s .  Moreover,  i t  i s  o f t e n  poss ib le  t o  

find that certain c i ted  counterexamples cease t o  b e  so  i f  one looks 

into the detai ls more c l o s e l y ,  e . g . ,  in cases o f  tonal development 

from obs t ruen ts ,  a vo iced s t o p  giving r i s e  t o  a high tone runs 

counter t o  the usual pa t te rns ,  but i f  i t  was found that the voiced 

stop had f i r s t  become an implosive, an expected development, then 

the c a s e  i s  no longer a counterexample. 

Concerning the sampling problem, mentioned by the moderator, 

i t  i s  particularly acu te  in the case  o f  perceptual data.  This can 

be solved if we star t  discovering ways t o  take our laboratories in- 
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t o  the f ie ld and thereby gather perceptual data from a wide va- 

riety o f  languages. 

R .  Herber t :  A consideration o f  the fac to rs  constraining the in- 

troduct ion into a consonant inventory o f  complex sound t ypes ,  e . g u i  

af f r icates,  pre- and post-aspirated consonants, and especially pm»:  
nasalized consonants, may provide insight into the constraints on 

consonant inventories as  a whole.  Obviously,  the par ts  o f  such 

complex segments must be  suf f ic ient ly  different from each o t h e r s o  

that they may both be  perceptual ly salient within the time spancm 

a single segment, e . g . ,  the nasal/oral distinction used in pre- 

nasal ized s tops .  I t  must a lso b e  poss ib le  t o  ar t iculate the parts 

within th is  same t ime span. Thus there are l imits on the number 

o f  components in single segments: usually 2 ,  but 3 in the case of  

pre-nasalized a f f r i ca tes ,  and rarely more.  

involve at least quasi-homorganic components, and thus nasal and 

s top  combinations are frequently encountered but lateral and stop 

combinations less so since la te ra ls ,  unlike nasals ,  have l imited 

capaci ty  for homorganicity. We might also speculate that the rel- 

at ive ordering o f  the components in complex segments i s  governed 

by  the  same factors that determine Optimal sy l lable codas :  the 

f i rs t  element i s  generally the more common sy l lable coda,  i t  being 

understood that optimal syl lable codas are drawn f i r s t  from the 

opposite ends of  the sonority hierarchy, e .g . ,  glides, nasals, [?L 
and voiceless stops,  before involving segment types from the mid- 
dle, e . g . ,  laterals, voiced stops, fr icatives. 
A . - G .  Haudricourt: 

me t o  be like the quest for the philosopher's stone. As for pho- 
netic changes, i t  is more profitable t o  look at  the conditions for 
the appearance o f  the phenomena rather than for their ex is tence .  

Language is  a soc ia l  phenomenon and one of  i t s  main funct ions, 0mm 

munication, causes the development o f  new phonemes. 

an example: i t s  whole series o f  vo iced s t o p s ,  when long, has be- 

come preglottal ized in order t o  remain d is t inct ive.  Language 31“) 
has a socio—ethnic function and so preglottalization may appear 
without any phonological conditioning, as happens in Vietnamese mm 

the Henan dialect o f  Chinese. In these cases,  one or two PPeglOb' 
talized consonants are sufficient for the social function and i t i s  
normal that they should be the easiest t o  articulate (B ,  d)-  I i ka ' f  
wise, preglottalized consonants can disappear for a variety of  rem-f 

Most such complex somüs: 

The search for phonological universals seemsto 

Sindhi provides 
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sons. The l oss  o f  these sounds in Vietnamese was in part due t o  

the presence o f  tones (which made the voicing superf luous) but has 

a lso been aided by  the sociol inguist ic environment in ,  e . g . ,  Sai- 

gon. These fac ts  are outside the domain o f  instrumental phonet ics.  

T . V .  Gamkrelidze: I be l ieve an understanding o f  the pr inciples 

governing the structure o f  consonant and vowel inventories wi l l  

come from typological phonology and experimental phonet ics .  An im— 

portant task for typological  phonology today i s  the establishment 

of  constraints or re lat ions o f  markedness or dominance between cer-  

tain bundles o f  co—occurr ing features. For example, as detai led 

in the printed version o f  my paper,  in the subsystem o f  s tops and 

î ïââ îâ l ]  is  dominant (unmarked) with respect  t o  the 

co-occurring features [ î ï â î â î ]  . 

dominant, /g /  is recess ive.  

f r icat ives, [ 

Thus, among vo iced s tops ,  / b /  i s  

Also ,  among voiceless s tops ,  / k /  i s  

dominant, /p/ is  r ecess i ve .  These relations stem from the spec i f i c  

acoustic and art iculatory propert ies o f  the features involved. In 

the examples mentioned, the volume o f  the air chambers plays a 

Gaps in the paradigmatic sys tem o f  obstruents wil l  generally 

These relat ions 

part.  

re f lec t  these dominance/recessiveness re lat ions.  

can therefore help us t o  be t t e r  understand sound change and t o  do 

language reconstruct ion more rea l i s t i ca l l y .  In light o f  t h i s ,  the 

c lass ica l  reconst ruct ion o f  the Indo—European occ lus ive  phonemes 

appears t o  be linguistically improbable in that (among other things) 

i t  assumes the series wi th  the missing labial were vo iced s t o p s .  

Reinterpreting this ser ies as eJec t i ves  brings the IE obstruent 

System into full conformity with typological s tud ies .  

J . J .  Ohala: I would speculate that a universal vowel and consonant 

space does not ex i s t .  Each language "chooses"  some restr icted set 

o f  features or dimensions for these spaces .  I t  i s  common knowledge, 

for example, that a nat ive speaker o f  one language i s  ' d e a f '  t o  

certain features used in other languages. It is  true that the Lind- 

blom model does have a remarkable degree o f  success in predicting 

the structure of  systems with a small number o f  vowels. But i t  is 

Significant that i t  breaks down when a large number o f  vowels are 

involved, very likely because one or two dimensions other than those 

used in the model are a lso involved, e . g . ,  vowel duration, diph- 

thongization, vo ice  qual i ty .  I t  could be that vowel spaces ,  unlike 

consonant spaces,  have rather few possible dimensions and that most 

languages make some use o f  the most salient dimensions ( t hose  based 
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on spectral  shape).  In consonant systems, it is well known that 

there are more possible dimensions t o  choose from and so the dis- 

crepancy between reality and the predictions o f  a maximum-percep- 

tual—distance model are more evident .  Thus, the d i f fe rences be-  

tween vowel and consonant systems in this respect are only apparenm§ 

What is more remarkable -- to me, at least —- is the highly symmetricE 

nature o f  censonant prol i ferat ion. The mechanism o f  prol i feration I 

is  reasonably c lear,  e . g . ,  stop plus [ ° ]  yields a glottal ized ser iné  

o f  s tOpS 'o r  e jec t ives,  but why should proliferation almost always ; 

yie ld a whole new row or column o f  Such consonants? 

DISCUSSION 

K.N .  Stevens: It is true, as Professor Gamkrelidze notes ,  that 

aerodynamic factors contribute t o  the asymmetries in obstruent 

systems, but auditory factors are important, too. The noise or 

burst o f  a voiceless velar will give a very clear indication of  

compactness - -  more so than a voiced velar, whereas a voiced labflfl 
will reveal the feature [+grave] better than a voiceless labial. 
J .  Ohala and K .  Stevens d iscussed the need, in the search for the 

most salient auditory dimensions, o f  finding the perceptual cues 

for suCh striking sounds as e jec t ives .  

K .  Pike and J .  Ohala mentioned specif ic instances of  vowel and cmr 

sonant systems utilizing voice quality as a distinctive dimension, 
e . g . ,  certain languages o f  Nepal, various Nilotic languages, Korean 

Javanese, Cambodian, Gujarat i .  

B .  Lindblom: I t  i s  poss ib le ,  in pr inciple, t o  include other dimer 

siens in the vowel space, but it is bet ter  at this stage of‘reseæmh 

t o  make our models prec ise and quant i tat ive. A t  present then, i t  

i s  be t ter  t o  restr ict  the investigation to  spectrally—based dimen— 

s ions.  I agree with Ohala that l isteners reac t  t o  vowel stimuli 

in language—specific ways .  In f a c t ,  some o f  our own research shmß 

that Swedish l is teners put more subject ive distance be tween the 

vowels in the crowded front region o f  the Swedish vowel space than 
would have been predicted by our model 's  spectrum-based metric. 
But let us not be too hasty in discarding the notion o f  a univermfl 
vowel space.  Af ter  al l ,  this may be  what the child brings t o  the 
language—learning task .  

ll_Qhfil25 I concede that I overstated my position. There undoubt- 
edly i s  a universal vowel space and each language chooses a sub- 
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space within i t .  No doubt there is some order according t o  which 

features are chosen f i r s t .  

T . V .  Gamkrelidze: The greater proliferation o f  consonants as 0p— 

posed t o  vowels i s  due t o  the greater number o f  possible dimensions 

in consonant s y s t e m s .  In t heory ,  o f  course ,  an in f in i te number o f  

vowels could b e  produced, but practical ly the number i s  small due 

t o  auditory and art iculatory constraints.  

A, Haudricourt: (In response t o  a question from J.—M. Hombert) 

The search for phonological invariants and for cu l tu re—spec i f i c  

‘phenomena i s  not incompatible, but they are two  d i f ferent  problems. 

First  we must invest iga te  the funct ion o f  language and only then 

look at i t s  phonetic real izat ion. 

B .  Lindblom: Given the wel l  known discreeeness o f  language, it 

might b e  asked why,  in our model, we s tar t  wi th  a cont inuous vowel 

space.  The answer is  that we do not  ye t  have a theory that pre- 

dicts  that language should have d iscrete units such as d ist inct ive 

features.  The theory o f  d is t inct ive features we do have is  based 

on induction. I think the discreteness has t o  be  deduced or derived 

as a consequence o f  more fundamental prinCiples. Even s o ,  a tota l -  

ly d iscrete  model wil l st i l l  not explain why, in languages with 

few vowel con t ras ts ,  the extreme corner vowels tend t o  b e  phonetic- 

ally less extreme (as  noted by Crothers) .  

(To Prof .  Stevens: )  The quantal phenomena you find in the 

art iculatory- to-acoust ic  transformation cannot b e  the only source 

of  phonological d isc re teness .  Surely, memory mechanisms must be  

involved as well ( o f .  the work o f  G. Miller and I .  Pollack on e1- 

ementary auditory d isp lays) .  

K .  N .  Stevens:  I agree wi th all o f  your po in ts .  I would Jus t  say 

that in the vowel space there are some regions which are more stable 

(or  d iscrete)  than others in that a wide range o f  articulations 

would give r ise t o  the same acoust ic  signal. So the vowels wi l l  b e  

within these regions, the exact location determined by factors such 

as your model incorporates.  It i s  poss ib le ,  t o o ,  that the whole 

space may shift in one direct ion or another due t o  di f ferent so -  

called 'bas is  o f  art iculat ion'  o f  various languages. 

§;_Ligg§lgm: Isn't  this a denial o f  the possibility for a univer— 

sal framework? 

K.N. S t e v e n s : '  I don‘ t  think so.  I view these shi f ts as being fair- 

ly small. The high front vowels in various languages may not be  

phonetically identical, but they are st i l l  high front vowels. 
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K .  P i ke :  I t  w o n ‘ t  work t o  say it i s  either ' d i s c r e t e '  or ‘contin— 

u o u s ' .  he n-ed 'par t ic le '  or 'wave '  descriptions, both o f  which an 

observer-related, and a ' f i e ld '  view which descr ibes i t  in terms 

o f  an overal l  sys tem.  

C.J.  Bailey and T.V. Gamkrelidze expressed differing views on how 
much weight to  give t o  typological evidence as opposed t o  compar- 

at ive (within-family) evidence when doing reconstruct ions. 

C .  Scu l l y :  A propos o f  pre-nasalized s tops ,  I have found in air- 

f low t r aces  that the velum c loses  very l a te  during the closure por- 

t ion o f  post-pausal voiced s t o p s ,  almost as i f  some a s p e c t s  o f  

speech are begun while certain a c t s  o f  respirat ion (Open velum) are 

s t i l l  in p lay .  This may be  a good example o f  a mechanically deter- 

mined feature o f  pronunciation that might become generalized and 

taken up as  a linguistic feature.  

S.  Anderson:  I wish to  take issue wi th  the assumptions (or  by 

Chala, an expl ic i t  proposal) that claims about phonological struc- 

tu res  must b e  ver i f iable in terms o f  substance in some other do- 

main, typ ica l ly  phonetic. A t  the Phonology session o f  this congress 

I ske tched a rather d i f ferent approach t o  phonology which assumes 

that the re i s  a systematic domain which i s  relevant t o  the nature o f  

language but which i s n ' t  d i rec t ly  reducible t o  other domains. A c -  

cording t o  th is v iew,  the fac ts  that are d i rect ly  susceptible o f  

phonetic explanations a re ,  in a sense,  exact ly  what is  irrelevant 

t o  phonology. 

? .  Longchamp: (To Hombert) You haven‘t made a clear case for the 
d e c . e a s e d  sal iency o f  the central ized vowels .  The vowels that be- 

haved oddly in your study seem t o  be the one-formant vowels .  O f  

course ,  sub jec ts  can give labels t o  these vowels but this may have 

no re levance t o  natural speech. 

H. -H .  Jeng: I think child language studies can provide evidence 

relevant t o  the questions on the elaboration o f  segment inventorieS- 
In the early speech o f  my son the consonant sys tem used only the 
features for i stop and those for different places o f  articula— 
t ion.  Later on,  features were added t o  d i f ferent iate nasal i ty ,  

aspiration, frication, e tc .  In the case o f  vowels, only height 
features were used at f i r s t .  Later,front—back and rounding were 
di f ferent ia ted.  I think these early segment systems represent the 

universal core upon which further elaborations o f  the system can 
be bu i l t .  

i 

H .  Andersen:  
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N. Waterson:  I quest ion the phonemic basis used in work on univer- 

sa ls .  There is  much evidence that the proper domain o f  many phono- 

logical processes is something more like the word. In sound change 

the posi t ion o f  the sound in the word and i t s  phonetic context  i s  

very important. Children wi l l  o f t e n  produce the cor rec t  degree 

o f  vowel openness in vowels in a 2-syllable word but not the cor- 

rec t  frontness or rounding feature .  Thus, when looking for univer— 

sals we should look for patterns in the domain o f  the whole syllable 

or word.  

I don ' t  see how Lindblom's model wil l  accommodate 

vowel mergers which are very common diachronical ly. Nor can th is 

problem be  solved as recommended by Hombert by  assigning the merged 

vowels t o  an unnatural transit ional s ta te  which w i l l  eventually 

revert t o  a stable natural s ta te .  How is one t o  identify transi; 

t ion as opposed t o  s tab le  s t a t e ?  The solut ion, I think, is  t o  r e c -  

ognize that the vowel ( a s  well  as the consonant) space i s  used for 

more than Jus t  d iacr i t ic  purposes:  they a lso  carry information 

about their consonant environment, about the s ty le  o f  speech used 

by the speaker as wel l  as his age and soc ia l  c l ass  membership. Thus 

when the vowels sl ide around i t  must be  because these subsidiary 

functions lose  their value and are re—interpreted as basic values o f  

the vowel phonemes themselves.  This notion is fully in accord wi th 

the v iews expressed here by  P r o f s .  Pike and Haudricourt. 

L .  Jacobson:  I can provide some more details on the vowel sys tems 

of certain Nilotic languages (alluded t o  by Ohala) and and at the 

same time show that they are compatible with Lindblom's model.  

My own acoust ic  analysis o f  the 9 vowel sys tem o f  Luo shows that 

many o f  the non—low vowels show great overlap in an F1 x F2 x F3 

space.  They can b e  separated, however, by  adding a dimension o f  

voice quality ( o r  pharynx s i z e ) :  breathy voice v s .  normal or creaky 

voice. When this i s  done, all the vowels are st i l l  maximally dis— 

tant from the other vowels on the same p lane .  

I .  Maddieson: I t  was mentioned (by  Lindblom) that high vowels i n _  

systems wi th few vowe ls  tend t o  b e  l ess  peripheral. This is  a cru— 

Cial fact and suggests that maximal dispersion o f  entit ies in an 

auditory space i s n ‘ t  required. 

view in the structure o f  t ona l ' spaces :  words borrowed from a 2 lev- 

el-tone language into a 3 level—tone language reveal that the high 

tone o f  the 2-tone language is  equal to  the mid-tone o f  the 3—tone 

I fihd supporting evidence for t h i S ‘  
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K .  P i k e :  I t  w o n ’ t  work t o  say i t  i s  either ' d i s c re te '  or 'cont in-  

u o u s ' .  we need ' pa r t i c le '  or ' w a v e '  descr ip t ions ,  both o f  which mm 

observer- re la ted,  and a ' f i e l d ‘  view which descr ibes i t  in terms 

o f  an overal l  sys tem.  

C.J .  Bailey and T.V.  Gamkrelidze expressed differing views on how 
much weight to  give t o  typological evidence as opposed t o  compar- 

ative (within-family) evidence when doing reconstruct ions. 

C .  Scul ly :  A propos o f  pre—nasalized s tops,  I have found in air- 
f low t races  that the velum closes very la te during the closure por- 

t ion o f  post-pausal voiced s t o p s ,  almost as i f  some aspects  o f  

speech are begun while certain a c t s  o f  respirat ion (open velum) are 

s t i l l  in p lay .  This may b e  a good example o f  a mechanically deter-  

mined feature o f  pronunciation that might become generalized and 

taken up a s  a linguistic feature.  

8 .  Anderson:  I wish t o  take issue wi th  the assumptions ( o r  by  

Chala,  an expl ic i t  proposal)  that claims about phonological s t ruc— 

tu res  must b e  verif iable in terms o f  substance in some other do- 

main, typ ical ly  phonet ic.  A t  the Phonology session o f  this congrmw 

I ske tched a rather different approach t o  phonology which assumes 

that the re is  a systemat ic  domain which is  relevant t o  the nature o f  

language but which i s n ' t  d i rec t ly  reducible t o  other domains. A c -  

cording t o  this view, the f a c t s  that are d i rect ly  suscept ib le o f  

phonetic explanations are, in a sense,  exac t ly  what is  irrelevant 

t o  phonology. 

P .  Longchamp: ( T o  Hombert) You haven ' t  made a c lear case  for the 

decreased saliency o f  the central ized vowels.  The vowels that be» 

haved oddly in your study seem t o  b e  the one-formant vowels .  O f  

cou rse ,  sub jec t s  can give labels t o  these vowels but th is  may have 

no re levance t o  natural speech.  
L': „ . - H .  Jeng: I think child language studies can provide evidence 

relevant t o  the questions on the elaboration of  segment inventories. 

In the early Speech o f  my son the consonant system used only the 
features for i stop and those for different places o f  articula- 
t ion .  Later  on,  features were added t o  d i f ferent ia te nasal i ty ,  
aspiration, frication, e t c .  In the case o f  vowels, only height 
features were used at f i r s t .  Later, f ront-back and rounding were 

differentiated. I think these early segment systems represent the 
universal core upon which further elaborations o f  the system can 
be bui l t .  
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N. Waterson:  I quest ion the phonemic bas is  used in work on univer- 

sa ls .  There i s  much evidence that the proper domain o f  many phono- 

logical p r o c e s s e s  i s  something more l ike the word .  In sound change 

the pos i t ion  o f  the sound in the word and i t s  phonetic con tex t  i s  

very important. Children will o f ten  produce the cor rec t  degree 

o f  vowel openness in vowels in a 2-syllable word but not  the cor- 

rec t  frontness or rounding feature.  Thus, when looking for univer— 

sals we should look fo r  pat terns in the domain o f  the whole syl lable 

or word. 

H. Andersen: I d o n ' t  see  how Lindblom's model w i l l  accommodate 

vowel mergers which are very common diachronically. Nor can this 

problem b e  solved as recommended by  Hombert by  assigning the merged 

vowels t o  an unnatural transit ional s ta te  which wi l l  eventually 

revert t o  a stable natural s t a t e .  How is  one t o  identi fy transi; 

t ion as opposed t o  s table s t a t e ?  The solution, I think, is  t o  rec— 

ognize that the vowel  ( a s  wel l  as the consonant) space i s  used for 

more than Jus t  d iacr i t ic  purposes:  they a lso  carry information 

about their consonant environment, about the s t y l e  o f  speech used 

by the speaker as wel l  as h is age and social c lass  membership. Thus 

when the vowels s l ide around i t  must b e  because these subsidiary 

functions lose their value and are re-interpreted as  bas i c  values o f  

the vowel phonemes themselves. This notion is  fully in accord w i th  

the views expressed here by  P ro f s .  Pike and Haudricourt. 

L .  Jacobson: I can provide some more details on the vowel systems 

o f  cer ta in Ni lot ic  languages (al luded t o  by  Ohala) and and at the 

same time show that they are compatible wi th  Lindblom's model. 

My own acoust ic analysis o f  the 9 vowel sys tem o f  Luo shows that 

many o f  the non—low vowels show great overlap in an F1 x F2 x F3 

space.  They can b e  separated,  however, by  adding a dimension o f  

voice quality ( o r  pharynx s i z e ) :  breathy vo ice  v s .  normal or creaky 

voice. When this is  done, all the vowels are s t i l l  maximally dis- 

tant from the other vowels on the same p lane.  

I .  Maddieson: It was mentioned (by Lindblom) that high vowels in .  

systems wi th  few vowe ls  tend t o  be less  peripheral. This is  a cru- 

Cial fact and suggests that maximal dispersion o f  enti t ies in an 

auditory space i s n ' t  required. I fihd supporting evidence for t h i S '  

view in the structure o f  t ona l ' spaces :  words borrowed from a 2 lev- 

el-tone language into a 3 level-tone language reveal that the high 

tone o f  the 2—tone language is equal t o  the mid—tone o f  the 3—tone 

\. 
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language, the implicat ion being that sys tems w i t h  3 tones  use  more 

o f  the avai lable tone space  than do those w i th  2 t o n e s .  We could 

explain al l  th i s  as  wel l  as  the  pa t te rn  o f  e laborat ion o f  consonmu 

s y s t e m s  b y  the  general izat ion:  addit ions t o  t hese  spaces  f i r s t  My 

vo lve pushing the boundaries o f  the ex is t ing  dimensions and t h e n t w  

recru i t ing addit ional dimensions for  addit ional c o n t r a s t s .  

L .  L i s k e r :  Is  the search for universals a viable enterprise i f  we 

c a n ' t  b e  sure that  we are aware o f  all the  fea tu res  that human lav 

guages make use  o f ?  New ones are d iscovered  a l l  the t ime .  A l so ,  

when making general izat ions about segment inventor ies ,  we should 

be  c lear what w e ' r e  talking abou t :  the /g/ in English i s  not the 

same ' b e a s t '  as  the  / g / ' s  in Spanish or French,  for example. The 

problem i s  that the C ' s  and V ' s  we count are invariably the prodmfi 

o f  the phonologist who uses  other than purely phonet ic c r i te r ia  hi 

deciding how t o  c l a s s i f y  sounds.  

H .  G a l t o n :  Considering c a s e s  l ike Ubykh,a  CauCasian language wifi} 

80 consonants and no more than 2 vowels,  and English wi th about 

1/3 a S ' m a n y  consonants and many more vowe ls ,  I wonder i f  P r o f .  

Gamkrelidze would accep t  the ten ta t i ve  universal that i s  there 

a kind o f  balance be tween a language's consonant and vowel inven- 

t o r i e s ,  i . e . ,  that one develops at  the expense o f  the other? 

T , V .  gamkrel idze:  The number o f  consonants always exceeds  that o f  

vowels since the possibi l i t ies for auditory and art iculatory con- 

t r a s t s  i s  greater for  consonants.  

J .  Ohala: Regarding the relative merits o f  a formalist v s .  a phwk 

i ca l i s t  research s t ra tegy  in phonology, the i s s u e  ra i sed  b y  Pro f .  

'Anderson, I suggest this be decided by examining the ‘ t rack  record’  

o f  the two approaches in providing explanat ions in phonology. 

Ref lect ing on several o f  the comments made here, I would sug- 

gest we consider the possibi l i ty that the single multi-dimensional 

perceptual  space  that b o t h  consonants and vowels  range in i s  not 

simply def ined by  the various spectral features (F1, F 2 ,  F 3 ) ,  am— 

plitude. periodicity. e t c . ,  but rather the f i rst derivative -—the 
rate o f  change—— o f  those features. R .  Port at Indiana as well as 

Lindblom have explored this possib i l i ty .  In this c a s e ,  the units 

would no longer b e  phonemes as such,  but rather the transit ions 

between them. These units (more numerous than phonemes) tend t o b e  

more invar iant,  t o o .  


