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<u>: The nucleus before the [ql in the sequence <ung>.
<eng>: The [Vql sequence exemplified by the rhyme in the CE word streng th .

for those who do not have the alveolar nasal [n] in this word and do
contrast this rhyme w ith  the one in sang.

<e>: The nucleus before the [ql in the sequence <eng>.

x ii
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Chapter 1: In troduction.

M uch of the insp ira tion  fo r  doing th is  research comes from  my 

experience as an ins truc to r teaching Linguistics classes a t U. C. 

Berkeley. I have noticed th a t students w ho o therw ise  com plete ly 

understand the concept o f phonological tran sc rip tio n  have trouble 

fig u rin g  out how to represent vow els before / r /  in  w ords lik e  'ear." 

That is to say, tha t i f  to ld  th a t / i /  represents the  vo w e l sound in  

"b it", th e y  have no trouble fig u rin g  out tha t th is is the  same vow e l in  

"fish", "miss", "g ift", "tick", "m yth ", "busy", etc., even fig u r in g  out tha t 

it's  the same vow el w hen  it's  nasalized in  words like  "w in ."

This problem has a d irec t paralle l in  the f ie ld  o f theore tica l 

linguistics. Linguists have no trouble figu ring  out th a t the  words 

"b it", "p ill", "din", and "b id" have the same vo w e l ( fo r  example. 

Giegerich 1992: 4 5 ff). How do they  know this? No acoustic or 

experim enta l evidence is g iven. Indeed, none is needed. That some 

dialects of English have the  same vow e l in  a ll o f these words is not 

controversia l. Linguists o n ly  need to use th e ir  ow n  in tu it io n s  and a 

m in im um  of subjective acoustic impressions. However, the  in tu itio n s  

seem to fa ll apart w hen i t  comes to the vowels th a t exist in  words 

lik e  "ear", "air", "are", and "oar." The tra ined ling u is t has the same 

problems as the in tro d u c to ry  le ve l Linguistics student in  th is  m atter.
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M any lingu is ts  adm it tha t the re  is a problem d e te rm in in g  w h a t 

the vow els found before / r /  are (W ardhaugh 1995. G iegerich 1992) 

and do no t even a ttem pt to figure  out w h a t they  are. Others have to 

set up special devices, such as separate rules, to account fo r  these 

vow els ( fo r  example Harris 1994, Trager Sc Bloch 1941, o thers w e  

shall see). Sometimes the d if f ic u lty  m ay just m anifest its e lf  in  

inconsistent transcrip tion , as in  Ladefoged (1992), in  w h ic h  th e  

vow els in  "here" and "hair" are transcribed as / i /  and / e /  

respective ly  on page 31, but those in  "beer" and "bare" have had 

th e ir  tense /la x  values reversed to / i /  and / e /  on page 8 7 1.

Often, w h e n  people have d if f ic u lty  figu rin g  out an answer, i t  is 

because th e y  are asking the w rong question. The question 'W h a t are 

the vow els before / r / ? "  is based on the  presupposition th a t the  

vowels in  w ords like  "ear” , "air", etc. are "before" the / r /  in  a 

syntagm atic sense. This is not necessarily the case. Le t me exp la in  

w h a t I mean by tha t. I t  is a g iven th a t Am erican English / r /  is a 

cen tra l approx im ant ( j ), belonging to  th e  same class as the  ce n tra l 

approxim ants I jl and [w ]. This is f re e ly  m entioned even in  some 

in tro d u c to ry  le ve l Linguistics textbooks ( fo r  example, Finegan 1994:

JThese cannot be considered phonetic representations from a dialect which  
contrasts a different vowel in “beer" and “bear" and “hair" and “bare", 
because on both pages (31 and 87). Ladefoged is specifically trying to list the 
maximum number of vowels contrasting in the dialects in question.

2
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37). The cen tra l approzim ant [j ] is put in  the  same class as [j] and 

[w ], Therefore, the rhym es in  words such as "ear", "are", etc. are 

d iphthongs. Is i t  no t then  inconsistent to not tre a t the  diphthongs 

end ing in  [j ] the same w a y  as those ending in  [j] and [w ]?  One m ight 

as w e ll ask the question "W ha t are the vow els before / w / ? “ But th is  

question is no t asked. D iphthongs ending in  [j] or [w ], such as [aj. aw, 

oj] in  "b u y ” , "bough", “boy", are just listed in  the in v e n to ry  along w ith  

/ i  i e / ,  etc. (Finegan 1994, 0 ‘Grady et a l 1997, F rom k in  & Rodman 

1998). The assumption is tha t, to ld  tha t / a /  represents the  vo w e l in  

"pot", one should have no troub le  fig u rin g  out th a t th is  is the  same 

v o w e l in  "pop", "crotch", "bomb", etc. However, i t  is assumed th a t 

learners could not, a fte r ha v in g  been told th a t / a /  is the  v o w e l in  

"pot" and / j /  is the in it ia l sound in  "yes", put these tw o  togethe r to 

get "eye", because / a j /  in  "eye" is not rea lly  a sequence o f the  tw o  

in d e p e n d e n tly  appearing v o w e l phonemes (though i t  resembles one 

ph o n e tica lly ), but a separate phoneme in  its  ow n r ig h t. The question 

"W ha t are the  vowels before / j /  o r / w / "  does not come up. Indeed, 

lingu is ts  even w r ite  the d iph thongs in  words like  "buy" o r "bough" 

w ith  a sym bol / a /  w h ic h  is no t even considered to  be a separate 

phoneme in  the language in  question.

The reason fo r  doing th is  has its background in  phonological 

theo ry . Namely, in  the position th a t a given d iph thong  in  a g iven

3
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language must be categorized as m onophonem ic or b iphonem ic. The 

m a tte r is one th a t must be resolved fo r  a ll diphthongs, and e xp lic it 

c r ite r ia 2 fo r  decid ing mono- or b iphonem ic status are used (see 

T rube tzkoy 1969, Swadesh 1935, P ike 1947a, Cohen 1952, Burquest 

1993), and evaluations made. Para lle l arguments are made fo r  

d iph thongs in  o the r languages (see Benware 1986 on German, C ollier 

et a l 1982 on Dutch) and fo r  o ther complex segments, such as 

a ffrica tes, aspirated stops, etc. (P ike 1947b, Burquest 1993). I t  m ay 

tu rn  out th a t a phonetica lly  nearly  iden tica l d iph thong is considered 

b iphonem ic in  one language, but a single (though complex) v o w e l 

phoneme in  another. For example, Clynes (1 9 9 7 ) transcribes bo th  

English "m y" and Tagalog "may" id e n tica lly  as [mail, but claims the  

English d iph thong is a single vow e l phoneme, w h ile  the Tagalog 

d iph thong  is biphonemic, w ith  the [a] in  the  nucleus, and the  [ i l  in  the 

coda.

I f  a d iph thong is analyzed as biphonem ic, then i t  must be 

considered a sequence of tw o  o ther independen tly  occurring 

phonemes o f th a t language, and is no t lis ted in  the  in v e n to ry  o f 

phonemes. A language no more "has" biphonem ic d iphthongs th a n  i t  

"has" consonant clusters like  /s t f r / ,  etc. (Lass 1984: 138)

^hese criteria w ill be discussed explicitly in Chapter 3.

4
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But, on the o ther hand, i f  a d iphthong is considered 

monophonemic, then  i t  is s im p ly  listed in  the in v e n to ry  o f phonemes 

along w ith  the m onophthongal vowels, and the question "W ha t is the 

vo w e l before the glide?" does not have to, indeed cannot, be 

answered. By a llow ing  some diphthongs to be analyzed as 

monophonemic, we are acknow ledging tha t not a ll vow e ls  are 

steady-state vowels. I t  m ay be th a t some languages have fe w  o r no 

steady state vowels at a ll. This has been claimed fo r  English 

(D e la ttre  1965: 67 -68). So, the  existence of m onophonem ic 

d iph thongs in  lingu is tic  analysis is necessary, unless w e  are prepared 

to say th a t there are languages w h ich  do not have m onophonem ic 

vo w e l sequences (no t a l ik e ly  s itua tion). We may w r ite  / i /  w ith  one 

phonetic  symbol, and / a j /  w i th  two, but that's just a m a tte r of 

co n ve n tio n .3

So, then, w h y  not just consider the rhymes in  "ear", etc. to be 

monophonemic and lis t them  in  the  in ve n to ry  alongside / i  i e e ae u u 

o d a a aj aw o j/?  This has been proposed e x p lic it ly  (De Camp 1945),

3And there are, of course, even different conventions as to how many symbols 
are used to represent the same vowel phoneme in English. For example, 
Finegan (1994: 40) uses one symbol to represent / i  e u o f  as in "beat", "bait"',
"boot", "boat", but Akmajian et a l (1995: 76) represent these same vowels w ith  
two symbols, as / iy  ey uw ow /. Nevertheless. Akmajian et a l still treat the 
vowels as paradigmatic, placing them in an inventory.

5
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and suggested (W e lls  1982: 50), but never im p lem ented by  any 

lingu is t tha t I kn o w  of.4

This is the  analysis I argue fo r  in  th is  dissertation; th a t  the  

d iphthongs end ing w ith  [j ] should be accorded the  same status as 

those ending w ith  Ij] or [w ], even though th e y  usually are n o t 

accorded th is  status. The reason fo r  doing th is  is no t just th e  lack o f 

contrast of vow els before / r / .  There are a lim ite d  num ber o f vow e ls  

th a t occur before / $ /  as w e ll, ye t we have no troub le  fig u r in g  out 

th a t the vow els in  'beige", "garage", "luge", etc., are /e  a u / 

respective ly (Hammond 1999: 1 12). The reason fo r  w a n tin g  to pu t 

/ V r /  sequences in  the  in v e n to ry  is because th e y  are p h o n e tica lly  

diphthongs. Hence, I w i l l  be m aking use of the  e x p lic it ly  lis ted  

c rite r ia  linguists have used to decide w h e th e r a g iven  d iph th on g  is 

monophonemic or b iphonem ic. I w i l l  investiga te  th e  / V r /  sequences 

in  a number o f domains, inc lud ing  h isto rica l, phonological, acoustic 

phonetic, and psychological. Throughout. I w i l l  be com paring (V r) 

sequences w ith  bo th  vow e l/so no ran t ( lik e  [V m ] or [V nD  and 

v o w e l/c e n tra l approx im ant ( like  [V j] or (V w l)  sequences to see w h ic h  

th e y  pa tte rn  more s im ila r to. I also w i l l  be inves tig a ting  th e  status

^Perhaps the reason for this comes from orthographic bias? The / V r /  
sequences in English are historically biphonemic and this is reflected in the 
spellings, which always involve at least two letters. However, the diphthong 
/ a j /  can be spelled w ith  one letter, as in "mind", reflecting its historical origin 
as a presumably monophthongal monophoneme.

6
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of vowels before / l /  and / t \ /  in  English, because, as w e  sha ll see. 

there are ce rta in  parallels to th a t of vowels before / r / .

The lim ita t io n  of the subjects in  this dissertation (bo th  in  the  

phonetic and psychological studies) to na tive  speakers o f C a lifo rn ia  

English is p u re ly  practical. The data was a ll gathered a t the  

U n ive rs ity  o f Califo rn ia  at Berke ley in  1998 and 1999, and th is  is the 

o n ly  homogeneous group of A m erican English speakers I could 

reasonably expect to gather a large enough population from . The 

find ings, how ever, I believe could be applied to English speakers 

from  o th e r areas o f N orth  Am erica.

However, the  reader is asked to have an open m ind  w h e n  

reading the results presented in  th is  dissertation. W h a t I f in d  and 

conclude m ay no t be true fo r a ll speakers of Am erican English and 

fo r  a ll age groups, and may no t coincide w ith  the reader's personal 

in tu itions . I t  m ay be the case th a t w h a t I claim to be true  applies 

not on ly  to a specific region, but to a specific age group as w e ll (a ll 

subjects in  the  research are under 30). Phonological re-ana lys is m ay 

v e ry  w e ll be going on rig h t now.

This d issertation is not a cross-linguistic analysis o f th e  e ffe c t 

"rhotics" m ay have on preceding vowels, nor is i t  an a ttem p t to 

exp la in the phonetic reasons fo r  the  changes tha t have occurred in  

English. The la tte r  issue w i l l  be addressed in  the chapter on

7
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h is to rica l changes (Chapter 2). but is not o f paramount im portance to 

he lp  answer the question at hand. The changes have already 

occurred (as much as fo u r hundred years ago). I am sim ply t ry in g  to 

address the synchronic phonological s itua tion th a t exists as a resu lt 

o f these changes. S im ila rly , a cross-linguistic survey of the  e ffects of 

“rho tics" on preceding vow els is not im m edia te ly  re levant, because it  

is n o t the effect of the / r /  on the  vow el th a t I am addressing, but 

how  the  w hole / V r /  sequences is to be analyzed phonologically. 

However, para lle l phenomena in  other languages w i l l  be addressed.

I t  m ight be questioned w h e th e r the assignment of d iph thongs 

to categories such as "b iphonem ic" or "monophonemic" is w a rran ted , 

g iven  th a t phonemic analysis is not the sole m ethod used anym ore in  

fo rm a l phonology. I m a in ta in  th a t such an analysis is s t ill ex trem e ly  

useful in  a ll fie lds of lingu istics today. W hether a lingu ist is 

e x p lic it ly  using a phonem ic fram ew ork or not, the  concept o f an 

in v e n to ry  of segments is used, w h e the r in  the  in v e n to ry  o f 

phonemes in  Giegerich (1992 : 45-47), or the lis t o f "segments" in  

Chomsky & Halle (1968 : 176-177), or the "surface contrasts" and 

"u nd erly ing  representations" in  Halle & Mohanan (1985: 72), or the  

charts o f vowels and diphthongs in  Hammond (1999 : 106). Such lists 

do no t contain details such as nasalized vowels, aspirated stop 

consonants, etc., and must therefore re flec t some sort of broad,

8
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u n d e rly in g  structure. U ltim a te ly , any  type o f phonological analysis 

th a t holds tha t contrast is im portan t5  is using a concept v e ry  s im ila r 

to  tra d itio n a l s truc tu ra lis t phonem ic analysis, so th is  is a no tion  

w h ic h  s t il l has relevance in  m any phonological fram ew orks.

A d d itio na lly , the concept o f an in ve n to ry  o f u n d e rly in g  

segments is s t ill used in  descrip tions of a language, w h e th e r in  a 

fo re ign  language grammar, o r in , say, the " Illu s tra tio n s  o f the  IP A " 

used in  the Journal o f  the In te rn a tio n a l Phonetic Association  and 

re p rin te d  in  the Handbook o f  the  In te rn a tio n a l P hone tic  Association  

(1999) .  For example, in  the la tte r  document, Regueira says Galician 

[ew  ow  ej oj] are "sequences o f vow els plus consonant" and thus does 

no t put them  in  the vow e l in v e n to ry . Likewise, Bowden & Hajek do 

no t put any "sequences of una like  vowels" in  th e ir  in v e n to ry  of Taba 

vow els, because "the y  are analyzed as vowels sequences, and not 

d iphthongs." However, Landau et a l and Dankovicova do put some 

d iph thongs of Croatian and Czech respective ly in to  th e ir  v o w e l 

in ve n to rie s .

Furtherm ore, there  have been some argum ents th a t the  

phonem ic leve l is necessary in  ling u is tic  analysis. For example, 

Schane (1971)  argues th a t ce rta in  sound changes and synch ron ic

5Such as the UCLA school as exemplified by the work of Edward Flemming, 
Bruce Hayes. Donca Steriade, Daniel Silverman, etc.

9
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effects can o n ly  be accounted fo r by appealing to  surface contrasts. 

Also, Nearey (1998 )  claims tha t the “segment” (more o r less 

congruent to the tra d itio n a l phoneme) is a u n it  o f phonetic 

representa tion  (no t la rge r units such as th e  syllab le, etc.) based on 

the  behav io r o f subjects in  categorization experim ents in v o lv in g  the  

id e n tif ic a tio n  of acoustic stim uli.

The phonem ic le ve l is also the le ve l o f analysis used in  

in tro d u c to ry  lingu is tics textbooks, and ( i t  w i l l  be argued), d ic tio n a ry  

p ronunc ia tion  guides. Applications of m y  fin d in g s  to these la tte r  tw o  

cases w i l l  be discussed in  Appendix A.

So. broadly speaking, w ha t I mean w h e n  I say "m onophonem ic" 

is th a t the  d iph thong is paradigmatic, and should be placed in  th e  

in v e n to ry  alongside m onophthongal vowels, and w hen I say 

"b iphonem ic", I mean th a t the d iph thong is a syntagm atic sequence 

o f tw o  independen tly  appearing units, and should not be put in to  the 

in v e n to ry .

Some te rm ino log ica l: I am using GA fo r  "General A m erican ” 

cons is ten tly  w ith  W ells, Giegerich, etc. I am using "C aliforn ia English" 

(hence fo rth . CE) fo r  th a t dialect of GA spoken by m y subjects (and 

presum ably, others o f s im ila r age and background). H ow ever, as w’e 

sha ll see, there  may be sub-dialects of CE present in  the  study. I t

10
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should be stated th a t the d ia lect in  question is by no means 

restric ted  to the state of California, and tha t the  usage o f the term  

"C alifo rn ia  English" should no t be in te rpre ted to mean th a t California 

is the p rim a ry  location o r place o f o rig in  of th is  dialect.

CE has the vo w e l phonemes / i  i e e ae u u o a a  aj aw  oj / .  I w i l l  

hence fo rth  be re fe rrin g  to the  vow els in  th is  set as the  "canonical 

vow els". There is some discrepancy as to how  to represent the 

vow els in  a word like  "Bubba." Frequently, the  f ir s t  is transcribed as 

[a ], and the  second as la], hence / b A b a / ,  even though th e y  are 

p h one tica lly  ve ry  s im ilar. The reason fo r th is  is phonological. We 

don 't know  fo r sure th a t the  tw o  vowels in  "Bubba" are the same 

phonolog ically, o r w h e th e r the  [a] represents an arch iphonem ic 

neu tra liza tion  of vow e l contrasts in  unstressed position. However, 

there is an inconsistency w ith  the paralle l s itua tion w i th  the tw o 

vow els in  a word like  "su rfe r” , w h ich  can usually bo th  be transcribed 

as la-], even though they have the same re la tion to each o the r as the 

supposed la] and Ia ] in  "Bubba." However, I w i l l  be fo llo w in g  the 

conventions set by Ladefoged (1999)  and using Ia ] and la] fo r  the 

vow els in  the  f irs t and second syllables respective ly o f “Bubba”, but 

[a-] fo r  the vowels in  both syllables of “surfer."

There is also the  m a tte r as to w h a t to call the rhym es in  "beer", 

"bare”, "bar", "boar." The te rm ino logy "r-colored vo w e l" is in  common

11
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usage, but is no t re a lly  accurate. A n  "r-co lored" o r rhotacized vow e l 

is one tha t has a lowered th ird  fo rm an t th roughou t (Ladefoged and 

Maddieson 1996: 313 ). The vow el [» ] in  'h e r"  f its  th a t description. 

However, a look a t spectrograms of the words "deer" and "bear" 

(Ladefoged 1993: 22 7 ) shows tha t at the beg inn ing of the vocalic 

utterance. F3 is no t lowered, hence on ly  the second part o f the vow e l 

is rho tic , no t the  f ir s t  p a rt .6 This conflic ts w i th  the  description in  

MacKay (1987 : 7 4 ) o f the vow e l in  "for" as possibly [oJ] w ith  r-  

co loring " inhe ren t in  the  vow el", and no d iph thong iza tion ; th a t in  

H e ffne r (1964: 149-150), w ho claims th a t the  vo w e l in  a w ord  like  

"car" has r-co lo ring  throughout, and can be transcribed as [crl: and the

transcrip tions of the vow els in "beer", "bar, "boor" in  Hagiwara 

(19 9 3) as [r, cr, irl, etc.

The voca lic  utterances under consideration are no t steady-state 

vow els. Nor are th e y  rhotacized throughout. They begin as non

rhotacized vowels, and glide to a rho tic  vow el. O live, Greenwood, & 

Coleman (1993 : 2 2 0 ) cla im  tha t a f in a l / r /  "s trong ly  influences the 

q u a lity  of the  preceding vow e l and usually gives the  e n tire  region 

and / r /  color." I t  is true  th a t fo r tautosyllab ic sequences of / V r / ,  F3

6Ladefoged claims rhotacization is "not so evident at the beginning of (such a) 
vowel" (p. 84). I would say it is not evident at all. In  his spectrogram on page 
227, lowering of F3 doesn't begin until approximately 100ms into production of 
the vowels in “deer" and “bear."
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does decline g radua lly  throughout. However, as w e can observe fro m  

the spectrograms O live, Greenwood. St Coleman prov ide  (pp. 2 1 9 - 

223), at the beg inn ing o f the vow el, F3 is high, in  a n o n -rh o tic  

position. I t  is thus no t com plete ly tru e  th a t the e n tire  v o w e l region 

has an / r /  color. Tautosyllabic / V r /  sequences in  A m erican  English 

begin w ith  a vo w e l w h ich  is not rhotacized. MacKay (1 9 8 7 : 7 4 ) 

terms these tau to sy lla b ic  / V r /  sequences "rh o tic  d iph thongs", bu t 

th a t is no t accurate. A more ph on e tica lly  precise label w o u ld  be 

"rh o tic -g lid in g  d iphthongs" (hence forth , RGDs), consistent w i th  the  

te rm ino logy in  Donegan (1978: 106), in  w h ic h  diphthongs lik e  [ea ie 

oal are " in -g lid in g  diphthongs."

L inguists are o ften  unsure as to  how  to categorize th e  vow e ls  in  

these d iphthongs phone tica lly  as w e ll. For example, in  Lavo ie  and 

Cohn (1999 : 1 10), w e have the statem ent th a t “One au tho r feels th a t 

the lax member o f each pair occurs, w h ile  the  other feels th a t the  

vow e l th a t surfaces is somewhere in  between (tense and la x ).”

A deta iled phonetic  description o f these vowels, based on 

measurements o f th e ir  f irs t  th ree form ants, is found in  Leh is te  

(1967), fo r  speakers of M id-W estern dialects o f A m erican  English. 

Based on th is  data, the  vowels are as fo llow s:

The rhym e  in  "here" begins between / i /  and / i / ,  bu t closer to  

the form er, so w e  could call i t  l iH

13
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The rhym e in  "a ir" begins between /e /  and / e / ,  bu t closer to 

th e  la tte r, so we could ca ll i t  [eo l̂.

The rhym e in  "car" begins much lik e  [a], so w e could ca ll i t  la ^ l.

The rhym e in  "ore" begins much like  /o / ,  but w i th  a lo w e r F2. 

so w e  could call i t  [pa l̂ or I&a-]. Note th a t in  Lehiste's data (1 9 67 ), the 

v o w e l in  "ore" is no t much lik e  the / o /  in  "caught." This contrad icts 

con ven tion a l usage (fo r example, Finegan 1994: 40), in  w h ic h  

"bought" and "port" are transcribed w ith  the same vow e l, / d / .

The rhym e in  "your" begins between / u /  and / u / .  but closer to 

the  la tte r, so we could call i t  [yH .

For purposes of s im p lic ity , I w i l l  symbolize these diphthongs, 

as exem plified in  the  words "here", "a ir", "car", "ore", and "your", as 

[ Ir .  Er, A r, Or, Ur) and th e ir  nucle i (the  vow el w h ic h  occurs before the 

[3^]) as [I, E, A, 0, U), respective ly. This is consistent w i th  the  usage in  

M ou lton  (1962: 7 7 ff) . The usage o f capital le tters should no t be 

construed to be advocating an archiphonem ic analysis. I t  is m ere ly  a 

co n ve n ie n t shorthand, and a lo t sim pler than w r it in g  [e^l. [ jH . etc.

Also, le t us reca ll th a t Am erican English / r /  is usua lly  the  

c e n tra l approxim ant Ul. For purposes o f convenience, I am using the 

p la in  / r /  to represent th is  sound throughout th is  d isserta tion.

14
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O ther than these exceptions. I am using (s lig h tly  m odified) IP A  

tra n sc rip tio n  in  th is  w o rk . There w i l l  be some regulariza tion of 

sym bols fro m  borrowed sources.

15
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Chapter 2: Historical Background.

2.1 In tro d u c tio n

Linguists have d if f ic u lty  try in g  to account fo r  the English vow e ls  

before / r / .  But, at some po in t in  h is to ry , there  must have been no 

problem. The purpose o f th is  chapter is to  show the h is to rica l 

developm ent from  the p o in t in  tim e w h e n  there was no problem  to 

the prob lem atic s itua tion  w e have today.

The reason tha t there  was no problem id e n tify in g  w h a t v o w e l 

occurred before / r /  at some po in t in  the  h is to ry  of English was 

because a ll the  vow els in  English at the  tim e  contrasted before / r / .  

For example, p r io r to the f if te e n th  cen tu ry , the general consensus (as 

per Moore 1951. Mosse 1952, Dobson 1957, Barber 1976, etc.) is th a t 

the East M id land dia lect of M iddle English (the  lik e ly  ancestor o f the  

dialects under consideration here) had the  fo llo w in g  v o w e l 

in ve n to ry :

a, a. #, e. e, i. I, q, o, o, 0, u 

as in  "name", "crabbe", "cleene", "sweete", "helpe", "ride", "d rin ke ", 

"stoon", "fode", "oxe", “house", and "sone". Precise Phonetic values fo r  

these vow els are not know n, but are gene ra lly  presumed to be
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som ething like  [a: a e: e: e i: i o: o: o u: u] respective ly . A ll o f these 

vow e ls  could be found before / r /  as in:

"hare", "far", "hear ', "here ', "fern", "fire ", " f irs t ", "more", "poor", 

“fo r", " f lo u r”, and "curse", w h ic h  would have been

/h a r, far, her, her, fe rn , f ir ,  firs t, mQr. por, fo r, f lu r , ku rs / 

re sp ec tive ly .

W hether or no t these vow els had v a r ia n t aliophones before / r /  

cannot be determ ined, but th a t does not m atte r. I f  the re  were 

a llophony, i t  l ik e ly  was of a regular sort th a t a lte red the  vowels 

p re d ic ta b ly  in  the same m anner, and did no t reduce the  num ber of 

contrasts. That is to say. even i f  / I /  ( lik e ly  p h o n e tica lly  something 

lik e  / i : / )  were lowered to  the  po in t of [i] before / r / ,  presumably / I /  

( l ik e ly  phonetica lly  som ething lik e  [ i ] ) was also low ered in  such a 

m anner, and the  lis te ne r w ould have no troub le  f ig u r in g  out th a t th is  

v o w e l found before / r / ,  w h ic h  was sim ilar to [ il,  was / i / .

There are, indeed, s t i l l  dialects of English th a t do make such 

contrasts. Giegerich (1992 : 63 ) cites a dialect o f Standard Scottish 

English (SSE) w h ic h  contrasts / i r  er ar ur or o r A r i r  e r /  in  "here", 

"ha ir", "car", "sure, "sport", "short", "word", "b ird ", and "heard." A big 

d iffe rence  between a d ia lect such as the Scottish one above and GA is 

in  the  phonetic nature o f the / r / .  In  th is  d ia lect o f SSE. / r /  is a
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t r ille d  or tapped consonant, IPA [r l or Ir]. In  GA, / r /  is th e  cen tra l 

approx im ant UJ.

A t some p o in t in  time, i t  is lik e ly  th a t a ll English dialects had 

an / r /  w h ich  was phonetica lly  a consonant, even those dialects th a t 

are the ancestors o f dialects like  GA tha t no longer have a t ru ly  

consonantal / r / .  So, at some point, in  some dialects (n o ta b ly  those 

th a t were the ancestors of GA), / r /  changed from  a consonantal 

sound to a cen tra l approximant. Dobson (1957: 9 4 5 -9 4 6 ) dates th is  

change somewhere from  the fou rteen th  cen tu ry  onward. Barber 

(1976 : 1 16) o n ly  states tha t the change had taken place by "e a rly  

Modern times", l ik e ly  w ith  an in te rm ed ia te  stage in  w h ic h  / r /  was 

some k ind  of fr ic a tiv e .

Evidence o f th is  change can be found by some seventeenth 

century orthoepists' description of / r /  as a “lesser obstric t", or 

something w ith  a re tro f le i a rticu la tion , as per some pronuncia tions 

of the Modern English centra l approxim ant (j! (Dobson 1957: 946).

W hy did th is  happen? I t  s im portan t to note th a t 

unconditioned changes o f one type  of “rho tic " sound to an o th e r type  

are not uncommon. For example, in  Ladefoged & Maddieson (19 96 : 

235-236), we f in d  various dialects of Modern English in  w h ic h  / r /  

can be an a lveo la r centra l approximant, an alveolar fr ic a tiv e , a 

uvu la r fr ica tive , a uvu la r t r i l l ,  and a lveo lar tap, or an a lveo la r t r i l l ,
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a ll resu lting  by unconditioned changes from  the  same source. M iddle 

English / r / .  The key fac to r is perhaps a ll the sounds have lowered 

F3, though Lindau (1985: 165) and Ladefoged and Maddieson (1996: 

244) disagree w ith  this, c itin g  examples of "rhotics” w i th  h igh  F3s.

In  the particu lar case under consideration here, the  

unconditioned change of a tr il le d  apical [r] to a cen tra l approxim ant 

[ j ] can be explained by the fac t th a t a gestural p repara tion  fo r  a 

tr il le d  (r] w ith o u t the relaxed tongue t ip  necessary fo r  t r i l l in g  would 

lik e ly  result in  a tongue position close to tha t of [j ] (B a rry  1997: 42- 

43).

In  any case, / r /  changed from  a consonant to a cen tra l 

approxim ant sometime before the  seventeenth cen tu ry . A fte r  th is  

there began to be changes in  the vowels found before / r / .  This can 

h a rd ly  be a coincidence. Evidence fo r  these changes w i l l  be 

presented w ith  the description o f the specific changes below. We 

w i l l  see tha t there are tw o  m otiva tions fo r changes in  vow e ls  before 

/ r / :  the  f ir s t  m otiva tion  is s im p ly  an tic ipa to ry  assim ila tion: the  

vo w e l becomes more like  the fo llo w in g  / r /  in  fo rm a n t structure , 

presum ably because the  speaker is an tic ipa ting  the  gestures 

necessary fo r the fo llo w in g  / r /  during production o f th e  vow e l.

These changes are s im ila r to the  ones tha t have happened in  a 

language like  Spanish, w here  / e /  is lowered to le] before the  t r i l l  Ir)
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(Quilis 1981). This sort of low ering  also has occurred in  French. 

Danish, and Swedish (L indau 1985: 157-158 ). These changes can be 

a ttr ib u te d  to the  ■rhotic" character of the / r / .  hav ing  a regular 

(lo w e rin g ) a ffec t on preceding vowels. This is the type  of change 

(w h ic h  results in  synchron ic  a llophony) usually term ed "r- 

co loriza tion ." This type  of assim ilation is no t lim ite d  to vow els 

fo llow ed  by / r / .  Perseveratory assim ila tion can also occur w h e n  

vow els are preceded by / r / .  as in  Danish (Basbell 1975: 8 3 ff, 97).

However, m any of the changes th a t took place in  vow els before 

/ r /  in  the h is to ry  of English are not explainable by the  "rho tic " 

character of the / r / ,  but, rather, are due to the  fac t th a t / r /  became a 

ce n tra l approxim ant, and, hence, these changes cannot be expla ined 

in  term s of cross-linguistic “ r-co lo ring" tendencies.

The o the r m o tiva tio n  is. as m entioned above, the  unconditioned 

change of / r /  from  a consonant to a cen tra l approxim ant. I t  w i l l  be 

argued tha t th is  is the p rim a ry  reason fo r the  a lte red phonological 

system of vow els th a t w e f in d  before / r /  today in  GA. I disagree, 

then, w ith  Dekeyser's statem ent th a t the change of / r /  from  a 

consonant to a cen tra l approxim ant was re a lly  "subphonemic." 

(Dekeyser 1983: 58 ) I t  m ay have been o rig in a lly , but i t  v e ry  q u ick ly  

began to w reak havoc w ith  the vow e l system o f English.
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2.2 The Changes

We sha ll s ta rt the h is to rica l discussion w ith  Late M idd le  English 

(East M id land  dia lect), tha t being the  la test period in  w h ic h  English 

contrasted a ll Vs before / r / .  M idd le  English had the m onophthongal 

vowels in  th e  f ir s t  column on Table 2.1. We do not know  precise 

phonetic values fo r  the  vowels o f M idd le  English. I am fo llo w in g  the 

conven tion  o f using general o rthograph ic  symbols as per Dobson.

The separation between M idd le  English and Modern English is 

usually considered to  be the “Great V ow e l S h ift.” w h ich  is be lieved to 

have taken place between MOO and 1600. The f irs t colum n in  the 

chart has the  M idd le  English vo w e l phonemes before the Great Vowel 

S h ift in  th e ir  conven tiona l sem i-o rthograph ic /sem i-phone tic  

tran sc rip tio n . The second column has th e ir  presumed phone tic  

equivalencies. The vow els in  the th ird  colum n represent the  usual 

(n o n -rh o tic ) values o f the descendants o f the  M iddle English vow els 

in  Modern GA. inc lud ing  the results o f the  Great Vow el S h if t  and 

other changes. The vowels in  the fo u r th  colum n represent the  

approxim ate phonetic  values of the cognates o f these same vow e ls  

w hen th e y  occur before tautosyllabic / r / .  In  the  case of [ar], the  

fo rm er tau tosy llab ic  / r /  is actua lly  included in  the value o f the  

vow el. The symbols in  the f i f t h  colum n are the  conventions fo r
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representing these rho tic  reflexes (w ith  th e ir  fo llo w in g  / r / )  as used 

th roughou t th is  dissertation. The s ix th  column provides illu s tra tions  

of these vow els in  rho tic  env ironm ents  in  Modern English.

Table 2.1 M odem  English reflexes o f  M idd le  English vowels (from  M oore 1951; 133, 136-137):
M E M E  Phonetic ModE ModE rhotic Symbol Ex ample

a a: or a: ej e Er spare
3 a or a z a Ar hard
$ e: or z : i Er, It bear, hear

e: i i Ir here
6 £ E 9- 9- learned
T i: aj aj aj» fire
1 i i 9- 9 first
9 o: u fl.V Or, Ur swore, poor
9 o: ow 2 Or more
6 3 a 2 Or north
u u: aw aw aw » flour
u u A, u & 9- curse

I am not includ ing in  th is  table the M iddle English diphthongs. 

The d iphthongs /a i # i/  usually pa tte rn  the same as / a /  fro m  the 

E arly  Modern English period on. These tw o  d iphthongs f ir s t  merge 

w ith  each other, as can be seen by th e ir  fa ilu re  to be distinguished in  

spe lling (Dobson 1957: 765). Later, the rem ain ing d iph thong  merges 

w ith  /a / ,  as can be seen from  some orthoepists' spellings o f words 

like  “say" and “day” as sa and da, and the hom onym y o f w ords like  

“ raze” and “raise” (w h ich  w ould have had ME / a /  and /a i / .  

respective ly), in  Modern English (Dobson: 77 7 -7 78 ).

The M iddle English d iphthongs /au  ou / (w h ich  became Modern 

English / o / )  do not occur before tautosyllabic / r / ,  no r did the  M iddle
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English diphthongs /o i u i /  (Modern English to \ t ) .  The M iddle English 

diphthongs / iu  eu $ut, w h ich  along w ith  the long vow e l / y : /  became 

Modern English / ju /  or t u t ,  generally pa tte rn  w ith  t o t  (Dobson 

1957: 699 -702 ), though there  is fu r th e r  discussion on th is  m a tte r 

la te r on in  the chapter.

M any o f the  changes of vowels before t r t  took place 

sim ultaneously w ith  or sh o rtly  a fte r the  Great Vow el S h ift. Hence, as 

w e see in  Table 2.1, vowels before t r t  o ften  have v e ry  d iffe re n t 

phonetic values th a n  th e ir  cognate vow els th a t descend from  th e  

same M iddle English ancestor found in  n o n -rh o tic  environm ents. 

Table 2.1 should no t be in te rpre ted to mean th a t those vow els in  the  

th ird  column w ere at one po in t like  those in  the second column, 

though they  may w e ll have been. Rather, the tim e fo llow in g  the  

Great Vowel S h ift also marks the beginning of the sp lit o f English 

Vowels in to  rh o tic  and non -rho tic  subsystems.

2.2.1 Deletion of Short Vowels

One o f the changes th a t took place is the  merger o f / I r  e r Or/  to 

[ar]. This change invo lves  both phonetic and phonological sh ifts . The 

phonetic s h ift w ou ld  be the loss of the vow els / i e 0 /  and the  

subsequent sy lla b ifica tio n  of the t r t .  The phonological s h ift  w o u ld
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be the  loss o f contrast of w h a t was once lik e ly  th re e  d iffe re n t 

phonemes: / I / ,  /e / .  and / 0 / .

The change of / e r /  to [ar] appears to have been the  f ir s t  of 

these three. L ike ly , / e /  was som ething like  [e]. This change is dated 

to the e a rly  seventeenth ce n tu ry  (Dobson: 746). The next change 

was that o f / i r / ,  w h ic h  was lik e ly  something lik e  [ ir ]. This change is 

dated to around 1600 (Dobson: 750). Note th a t th e re  is no reason to 

believe th a t the  contrast between / e /  and / i /  be fore / r /  was lost 

before th e y  both became [ar].

The change of / u r /  to [ar] was the last o f these three, being 

dated to the  seventeenth cen tu ry  (Dobson: 755). The v o w e l / u /  was 

undergoing a general change a t the  time, m oving  fro m  som ething like  

[u] to som ething like  [a! in  most environm ents ( i t  has rem ained [u ] 

after labials in  words like  "pu t" and "bush", etc. I t  has also remained 

[u] in a ll env ironm ents in  dialects o f N orthern England).

These changes can be explained due to the fa c t th a t th is  post

vocalic / r /  had become a cen tra l approxim ant. Hence, w e  w ould 

have [e j i j  a j] ,  w h ich  are re a lly  equivalent to [ear iar Aar). W hat 

like ly  happened was th a t the  vow els [e i a] w ere no t heard d is tin c tly , 

only as trans itions to the [ar]. This could happen because [e i  a] are 

very  short vowels, the  shortest stressed vow els (a long w ith  [u]) in
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M odern English (Peterson Sc Lehiste 1960). Notice from  Table 2.1 

th a t none o f th e  longer vowels deleted before / r / .

A s im ila r sort of things happens in  the  pronunciation of the  

w ord  "p re tty '' IphJ ir i l  (or ( p ^ i r i l )  as "p u rty " [p^arrij. Though th is  sort 

of change has been called "m etathesis", R itch ie  (1999 ) shows th a t th is  

is no t necessarily the  case. In  an experim ent, R itch ie played subjects 

utterances o f words like  "p re tty " w ith  10ms of the I j )  doubled, tr ip le , 

and quadrupled. As the [ j ]  got longer, subjects were more l ik e ly  to 

hear the  w o rd  as "purty", despite the  fac t th a t the [i] is s t i l l  just as 

much in  evidence in  the speech signal as i t  was before. The 

lengthened [ j ]  "overwhelm s" the [i] and makes i t  impossible to hear, 

causing reanalysis of the vow e l nucleus1.

I t  could also be pointed out th a t these vowels [i e a  (and u)]. in  

add ition  to being short, are v e ry  non-periphera l in  the v o w e l space 

and have fo rm an ts  s im ila r to the ( j ]  itse lf. The short leng th  and lack 

of contrast w ou ld  make i t  ve ry  easy fo r  (i e a ] to not be heard as 

d is tinc t fro m  the  cues fo r the [ j ] ,  hence o n ly  the [ j ]  was heard, as a 

syllab ic [a ]̂.

Note th a t Dobson (and others, fo r  example Barber 1976, K ura th  

1964)  ac tua lly  states the change as [ i r  e r u r] to [ar], not (ar). I have to
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question th e  need fo r th is  in te rm ed ia te  stage (unless, [ar] is just 

being used as a symbol fo r the single vow el [ar].) Specifica lly, w h a t 

w ou ld  i t  mean fo r [Ar] to become [ar]? The vo w e l sym bol [ a ] is no t 

a lw ays used in  transcrip tions of English dialects cons is ten tly  w ith  its 

IP A  value. The IPA value fo r  [a ] would be a ha lf-open back  

unrounded vowel, equ iva len t to an unrounded [o]. The sound i t  is 

used to represent in  English is a centra l vow e l (C ruttenden 1994:

104, Ladefoged 1999: 42). So, a change of [A r] to [ar] m ay not 

represent a change at all. Or, i f  i t  does represent a change, it's  lik e ly  

a m in o r one. w h ich  would no t go noticed. The o n ly  change tha t could 

be noticed is one of [A r] or [ar], because then it  could merge (as 

re flec ted  in  the spelling) w ith  fo rm er [ir ] and [er], w h ic h  had already 

undergone the change to [ar].

2.2.2. Assim ila tory Changes

The changes tha t concern the rem aining vow els before / r /  can 

be expla ined as assim ilatory. The varian ts of these vow els before 

/ r /  are a ll lower, backer, a n d /o r rounder than th e ir  cognates in  non- 

rh o tic  environm ents, as can be seen in  Table 2.1. In  some situations,

1 Ritchie found the failure to hear [i] more commonly before [t] than before 
[p] o r  [kl. It's possible that the historical loss of [i e a ]  before [rl began in
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the  e ffec t of the  / r /  on the preceding v o w e l appears to be 

in n o va tive . In  o th e r situations, i t  may be th a t the  vow e l before / r /  

re flects a more conserva tive  form, w h ile  its  cognate vow e l has 

changed more in  n o n -rh o tic  environm ents, so perhaps the  te rm  

"assim ila tion" is m isleading, im p ly in g  as i t  does th a t the assim ilated 

fo rm  is the  innova ted  one.

The norm al re flex  o f ME / e /  is ModE / i / .  Before / r /  the re  is 

no t a large d iffe rence. W e find  a vow e l th a t is somewhat lo w e r and 

backer than / i / .  Moore has i t  as [ij, but i t  is actua lly  between / i /  and 

/ i /  (Lehiste 1964: 85). The effect of the / r /  could be e ith e r 

in nova tive , in  w h ic h  the ME vow el / # /  f ir s t  was raised to [ij, and 

then  lowered before / r / .  or i t  could be conservative, in  w h ic h  th e  ME 

vo w e l /e / ,  on its w a y  from  [e:] to [il, rem ained in  a low er position 

before / r / .  A n o the r d iffe rence is tha t the  post-vocalic glide [j], o ften  

found a fte r [il, is missing before / r / .  For example, ME /s w e t /  > ModE 

[sw ijt], ( “sweet” ), but ME /p e r /  > ModE [p lr l ,  ( “peer” ).

The ME vo w e l / £ /  (w h ich  m igh t have been phone tica lly  lik e  [e :] 

or [ae:]) n o rm a lly  merged w ith  ME /£ / .  becoming ModE / i / .  In  some 

words, how ever, i t  merged w ith  ME /a / ,  becoming ModE /e / .

L ikew ise, before / r / ,  i t  merges e ith e r w ith  the  reflexes of ME / 6 / ,  

such as in  “spear", o r w ith  the reflexes of ME / a /  (see below), such as

certain environments and then became more general.
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in  'bear." For example, ME / k lp n /  > ModE [k lijn ] ( “clean"), bu t ME 

/s p p r /  > ModE Isp lr] (“spear” ) and ME /b p r /  > ModE [bErl ( “bear").

The ME vo w e l / a /  became ModE /e / ,  w h ic h  is usua lly  th e  

d iph thong  (ej). The reflex before / r /  is, paralle l to th a t o f ME / € / ,  

lo w e r and backer (being between [e] and [e ]), and lack ing  th e  post

voca lic  g lide  (jl. For example, ME /n a m / > ModE [ne jm ] ( “nam e"), but 

ME /s p a r / > ModE IspErl ( “spare” ). Once again, th is  could be 

in n o v a tiv e  (a low ering  of /e / ) .  o r conservative (the  v o w e l rem ained 

lo w e r before / r /  on "its w ay" fro m  [a:] to [el).

The reflexes of ME / o /  before / r /  show a s im ila r p a tte rn  to  ME 

/ e /  and /a / .  Here, the re flex o f / o /  is somewhat lo w e r th a n  the  

n o n -rh o tic  re fle x  /u / .  I t  also lacks the  post-vocalic g lide [w ]. For 

example, ME / fo d /  > ModE [fu w d ] ( “food” ), but ME /m o r /  > ModE 

[m U r] ( “m oor” ).

The pa ra lle l s ituation th a t w e  have seen fo r  ME /#  a o /  

becomes muddled a b it w hen dealing w ith  the lo w e r back vow e ls  ME 

/p /a n d  /o / .  ME / p /  usually becomes / o /  in  ModE. ME / o /  is / a /  in  

M odern Am erican English but the  rounded I n /  in  RP. The rh o tic  

reflexes o f these tw o  ME vow els have merged in  most A m erican  and 

B rit is h  dialects but are d is tin c t in  some, in  w h ich  "or" and "ore" are 

n o t hom onym s.
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In  dialects in  w h ic h  the vowels in  “or" and “ore" are d is tin c t, 

the  rho tic  re flex of ME / o /  is claimed to be / o r / .  In  th is  s itua tion , 

the  env ironm ent before / r /  appears to be the  conservative 

env ironm ent, as th is  vow el, w h ich  is usually considered some k in d  o f 

m id back rounded v o w e l in  ME like  lo). has lowered to / o /  and 

become unrounded to  / a /  in  GA. In  these same dialects, the  rh o tic  

re flex  of ME / p /  is /o r / .  In  such a s ituation, the  / r /  does no t appear 

to have had much o f an e ffect on the preceding vow el at a ll. This 

does not contrad ict the  previous statem ent o f the general e ffe c t / r /  

has on preceding vowels. Since / o /  is a lready re la tiv e ly  low , back, 

and round, i t  can rem ain  so before / r / .

However, as stated above, in  most M odern English dia lects the  

reflexes of ME / p /  and / o /  have merged before / r /  so th a t "ore" and 

"or" (from  ME / p r /  and /d r / ,  respective ly) are homonyms. The 

resu lting vow el is somewhat low er than /o / ,  between / o /  and / o / .

For example, ME /s tp n /  > ModE [stown] (“stone” ), but ME /m p r /  > 

ModE [mOrl ( “more"). L ikew ise, ME /o k s / > ModE (A m erican) [aks] 

( “ox"), but ME /k o r n /  > ModE IkOrn] ( “corn"). Possible explanations 

fo r  th is  merger w i l l  be g iven below.

The rem ain ing vow els to account fo r are ME /a / ,  / i / ,  and /G / 

(since the ME diphthongs / o i /  and /a u /  did no t occur before 

tautosyllabic / r / . )  The usual re flex of ME / a /  is ModE /ae/. The
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rh o tic  re flex  o f ME / a /  is ModE / a / .  There is disagreement as to 

w h a t the  precise phonetic character of ME /a /  was. Therefore, we 

cannot say w he the r the rh o tic  en v ironm en t is in n o v a tiv e  or 

conservative, but i t  does f i t  the  general pattern of ha v in g  a vow e l 

th a t is low e r and fu r th e r back tha n  the  corresponding n o n -rh o tic  

re flex. For example, ME /k ra b /  > ModE [kraeb] ( “crab” ), bu t ME / ja r n /  

> ModE [ jA rn l ( “yarn").

2.2.3 M idd le  English long h igh  vow els

The ME long high vow els / I /  and / u /  usually d iph thongized to 

/ a j /  and / a w /  respective ly (though / u /  remained [u j before labials 

and velars). Their reflexes before / r /  do not appear to be d iffe re n t 

from  th e ir  non-rho tic  reflexes. The diphthongs we f in d  in  words like  

"fire " and "flo u r" are not d iffe re n t from  those in  words lik e  "fin e " and 

"c low n." The difference we f in d  is in  the number o f syllab les in  the 

w ord . The words "fine" and "c low n" have one syllab le each. The 

words " f ire "  and "flour" have tw o  syllables each, and are usually  

transcribed as [faja-] and [ f la w ^ l respective ly.

This change, one o f re -sy lla b ifica tio n  of words w h ic h  have 

d iphthongs before h is to rica lly  tau tosy llab ic  / r / ,  can be accounted fo r 

by the  fact th a t / r /  changed from  a consonant in to  a cen tra l
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approxim ant. Kahn (1980 : 121) and Veatch (1991: 60) g ive  

phonological accounts fo r  this, saying th a t there  is a cons tra in t in  

English against hav ing  tw o  cen tra l approxim ants post-voca lica lly  in  

the  same syllab le. Hence, /a jr /  is no m ore a possible sy llab le  th a n  

/a jw /  or /a w j/ .  Therefore, the / r /  has to fo rm  a new  syllab le, 

becoming the sy llab ic  nucleus [ar].

The reason fo r  th is  change can also be g iven a phonetic  and 

perceptual account. A m onophthongal v o w e l can be perceived in  

term s of the  steady states of its form ants, bu t dynam ic cues m ig h t 

also be a fac to r in  perception. Gay (1 9 6 0 ) has found th a t fo r  English 

diphthongs lik e  /a j aw o j/.  the steady states of the  vow els are no t 

the  m ain cue, but ra th e r the  degree of tra n s itio n  of the second 

fo rm an t. For example, the  in it ia l state o f / a j /  can v a ry  from  [a ] to 

[ae], and the  f in a l state from  [el to [il, but the  rate of change o f F2 

rem ains constant.

The problem  is th a t a sequence lik e  [a jr] (equ iva len t to [ais^D 

w ould  have tw o  transitions: tha t o f [a] to [ i] and th a t o f [i] to  [a-J. The 

sequence in  question w ou ld  have to be analyzed as hav ing  tw o  

transitions: [ai] and [ia^l, and hence tw o  syllables.

This exp lanation w ould  be supported i f  i t  could be show n th a t 

the  re sy lla b ifica tio n  of words like  ’h ire " took place soon a fte r  the  

change o f ME / I  0 /  to diphthongs. This is indeed supported by
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h is to rica l evidence. Dobson dates the d iph thongization o f ME / i  0 /  to 

sometime around 1400, w h ile  th e  resy llab ifica tion  can be dated to 

the  f if te e n th  or ea rly  s ix teenth  centuries.

Evidence fo r  th is chronology is the replacement o f fo re ign  [i:l 

and [u:] sounds by ME / £ /  and /o / ,  not / I /  and / u / ,  fro m  the  early  

f if te e n th  ce n tu ry  on (Dobson: 659). and widespread spellings like  <ei> 

fo r  ME / ! /  and <ou> fo r ME / u / .  l ik e ly  ind icating d iph thong iza tion  

(Dobson: 6 8 3 -6 8 5 ). Evidence fo r  the la te r resy lla b ifica tio n  are 

orthoepists ' spellings such as <meier> and <feier> fo r  “m ire ” and "fire ", 

w h ic h  are iden tica l fo r the spe lling conventions used fo r  

u n co n tro ve rs ia lly  b isy llab ic words such as <beier>, <heier>, and 

<deier> fo r  “bu ye r” , “h igher", and “dyer.” These spe lling are not found 

u n t il the  f if te e n th  and ea rly  s ix teenth  centuries (Dobson: 760 ).

A n  a lte rn a tive  would be fo r  the sequence to  lose one o f the 

trans itions, and become a simple diphthong. That is, indeed, w h a t 

has happened in  some dialects in  w h ich  ME / i r  O r/ have become 

m onosyllab ic diphthongs like  / a r / .  For example, in  some Am erican 

dialects, the  w o rd  “f ire ” is pronounced like  [fa r l (Kahn 1980: 121, 

W ells 1982: 549).

There is also the s itua tion  in  the possessive pronoun 'our", 

w h ic h  in  GA can be pronounced la r] or lawar) (Veatch, p. 51 ). The 

fo rm e r p ronunc ia tion  is more com m only heard in  e ve ryd a y
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situations, w h ile  the second one is heard in  em phatic situations. The 

reason fo r  the  eve ryday monosyllabic p ronuncia tion may be th a t 

possessive pronouns in  English are usually unstressed, and a ll the  

others ("m y, "your", "his", "her", "its", " th e ir") are monosyllabic. The 

pronuncia tion  la r) f its  the  norm al pa tte rn  required of possessive 

pronouns.

This exp lanation can also account fo r  the  fac t tha t w h ile  the 

ModE reflexes o f ME /e  a o q/  usually have post-vocalic glides, being 

realized as [ij ej uw  ow l, th e ir  rho tic  cognates do not have these 

glides. I f  we w ere  to attem pt to account fo r  th is  in  a pure ly 

synchron ic phonological manner, we could say tha t fo r the ModE 

vowels / i  e u o /, the post-vocalic glide is a redundant feature, w h ile  

fo r  the diphthongs /a j a w / i t  is d is tinctive . Hence, the choice of 

"drop the glide or re -sy lla b ify " could easily be resolved in  fa v o r of 

losing the glides a fte r / i  e u o /  w ith  no loss of contrast.

However, a h is to rica l explanation is also suffic ient. I t  was 

stated above th a t evidence fo r the belief th a t i t  was the 

unconditioned change o f / r /  from  a consonant to a centra l 

approxim ant th a t caused the re -sy llab ifica tion  of words lik e  " fire " 

was supported by  the fac t tha t the re -sy llab ifica tion  took place 

sho rtly  a fte r the  change of ME / I  u /  to the  diphthongs /a j a w /. 

Therefore, the th e o ry  would be supported i f  the  developm ent o f the
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post-vocalic glide a fte r ModE / i e u  o /, resulting in  th e  d iph thonga l [ ij 

ej uw  ow ] was to have taken place s ig n ifican tly  la te r th a n  the 

developm ent o f the post-vocalic glides in  [aj aw].

There is evidence to support th is. The f ir s t  ev idence w e have 

o f d iph thong iza tion  of M odern English is not found u n t i l  the  ea rly  

n in e te e n th  century, specifica lly  the  w ritin g s  o f Thomas Batchelor, 

w h o  states th a t the words tree, hey, buy, boy, a y  (« "aye ” ), pound, 

pool, and broke  have d iphthongs ending in  [j] o r [w ], d is tingu ish ing  

them  from  the simple vow els in  the  words like  sin, wed, but, pond, 

pull, and ho t  (Zettersten 1974: 42, 53-55).

Thus, the lowered, more lax form s ([ear], etc.) w o u ld  have 

a lready developed before and w ou ld  no t have pa rtic ipa ted  in  the 

changes th a t developed the post-vocalic glides a fte r th e  tense 

vow els.

The ordering of these changes would go like  th is :

1) Great Vow el S h ift: I e # a u o Q > a j i i e  aw  u o
2)  Vocalization of / r / 2: r  > j

3) R e-sy llab ifica tion : a j j a w j > ajsr a w ?
4) 'r-coloring": iJ e j u j  o j  > i j  e j  u j  o j 3
5) D iphthongization: i e u o > ij ej uw  ow

2Rules 1 and 2 cannot actually be ordered w ith respect to each other.
3As mentioned previously, the "r-coloring" here might actually be a 
conservative effect, not a subsequent lowering. The rule should be 
interpreted as marking the separation of distinct rhotic and non-rhotic 
reflexes of these former ME long vowels.
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E ffe c tive ly , th e  Great Vowel S h ift and r-voca liza tion  changes 

"feed" the  R e-sy llab ifica tion , w h ile  the  "r-co lo ring " change "bleeds" 

the  D iph thong iza tion  change.

2.3 Recent Mergers

In  add ition  to  the  merger of / o r /  and / o r / ,  as m entioned 

above, there has also been in  m any dialects a m erger of the 

subsequent vow e l w i th  the [U r] as in  "poor." Hence, "poor", “ore", and 

"or" a ll have the  same vow el. This merger is m entioned in  Thomas 

(1958 : 126), W ardhaugh (1995 : 196), A llen  (19 76 : 30). and found 

regu la rly  in  New Y ork  C ity and Philadelphia by  Labov (1994 : 269). 

The merger has also appa ren tly  become common in  C alifo rn ia , as w e 

sha ll see in  Chapter Six.

Note th a t a fte r  palatals, th is / u r /  (w h ich  is descended in  such 

env ironm ents  from  ME / y : /  and the diphthongs / iu / .  etc.) can show 

up as e ith e r [Or] o r te l depending on emphasis. Hence, "sure" is 

e ith e r / / » /  or /J O r/, "m ature" can be /m o  ' t fa r /  o r /m o  't /O r /,  "pure" 

can be /p j\ar/ or /p jO r/, etc. Hence, W ells' lexica l set CURE (w h ich  

includes words lik e  bo th  "sure" and "poor") m ay no t ac tua lly  be a 

u n ifie d  lex ica l set, bu t should be sub-divided in to  tw o  fu r th e r  ones 

(as per his sub-sets on p. 164-165).
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These mergers d iffe r  from  the merges o f ME / I r  e r u r /  in  th a t 

there  is s t i l l  a d is tinc t vo w e l before the / r / .  However, th e y  can s t ill 

be accounted fo r by  the  change o f / r /  from  a consonant to a cen tra l 

approxim ant. Once / r /  is a cen tra l approximant, sequences lik e  /o r  

o r u r /  are phone tica lly  diphthongs. Recall from  the discussion o f Gay 

th a t the  ra te  of change of F2 is the main cue fo r  d is tingu ish ing  

d iphthongs in  English, not the steady states. English does not 

d istinguish between diphthongs like  /a i / .  / a i / ,  /a e /.  and / ae/  or / e i /  

and / e i /  or / d u /  and /o u / ,  because th e ir transitions w ou ld  be too 

s im ila r.

L ikew ise, i f  a hearer is using the  rate of change o f F2 to 

d istinguish diphthongs, [or] and [or] and [ur) m igh t no t be easy to 

d istinguish, so the y  are (increasing ly) heard as being the  same.

2.4. Summary of Changes

To sum up the changes, w e have:

C hange
1 . / i r  er u r /  merge to [ar]

2. /e r  ar o r /  become ( I r  Er Ur)
3. / o r  a r /  "become" [Or A r]
4. / i r  O r/ become /a j\ar aw ar/
5 . merger o f /o r  o r /
6 . merger of /o r  u r /
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There are also changes in  vowels before he terosy llab ic  / r / .  

They w i l l  be discussed in  Chapter 8 .

Veatch (1991 : 6 6 f f )  attempts to account fo r  a ll the changes 

w ith  a single phonological explanation: / r /  is a glide in  the  nucleus; 

e ve ry th in g  else fo llow s from  this. Specifica lly, in  Veatch's analysis 

short vowels such as / i  e a  u / are distinguished from  / i  e u o / by the 

presence of a fo llo w in g  glide (w h ich  can be [j], [w ], or a leng then ing  

elem ent) in  the nucleus. Only one elem ent is allowed in  th is  "g lide 

s lo t.”

Thus, in  Veatch ’s analysis [i e a  u l are / i e u  o /, w h ile  [ij ej uw  

ow ] are / i :  e: u: o :/. I f  / r /  becomes a cen tra l approxim ant 

phonetica lly, i t  cannot be a consonant in  the coda any longer, and i t  

w i l l  move in to  the glide slot. Hence, th a t takes aw ay the poss ib ility  

of d istinguishing between / i /  and / i : / ,  / e /  and /e : / ,  etc.. since we 

cannot have tw o  elements in  the glide slot.

Likewise, we could not have both / r /  and / j /  or / w /  in  the 

glide slot. Once / r /  vocalizes, i t  cannot be in  the  coda any longer like  

a true consonant, but i t  cannot move in to  the glide slot i f  th a t slot is 

occupied by / j /  or / w / ,  so i t  must move to the next syllable. Thus, 

we have re sy lla b ifica tio n  of form er / a j r /  and / a w r /  sequences.

This, however, m ay not be the op tim a l w a y  o f exp la in ing 

things. A lthough the  change of / r /  from  a consonant to a cen tra l
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approxim ant is indeed v e ry  re levan t, the  chart above shows th a t not 

a ll the  changes have taken place at one po in t in  tim e, bu t o ve r a span 

o f several hundred years. The m erger o f lOr) and [U r], indeed, has 

no t com p le te ly  spread, and is occurring presently in  th e  la te  

tw e n tie th  cen tu ry . Therefore, accounting fo r a ll the  changes as being 

one does no t re a lly  w ork. The change of / r /  from  a consonant to a 

ce n tra l approxim ant o n ly  brought about the tendency to w a rd  re - 

analysis o f the  previous vowels. I t  d id no t force it.

Also, le t us recall th a t the  losses of contrast o f vow e ls  before 

h is to ric  / r /  d id not a ll come about the same w ay. In  th e  case of / o /  

and / o / ,  fo r  example, there was a merger. But. in  the  case o f / i /  and 

/ i / ,  fo r  example, there was no equ iva len t merger: / i /  was lost.

2.5. Changes to the Phonological System

The to ta l o f these h is to rica l phonetic changes concern ing  the 

vow e ls  before / r /  has resulted in  severe changes in  th e  phonological 

system o f English vowels, no tab ly :

1 ) A new  phonological un it, /ar/ ,  has come in to  existence. The 

d is tr ib u tio n  o f th is  u n it is d iffe re n t from  tha t of o th e r sy llab ic  

sonorants such as Ip] and [p i] in  words like  "bu tton" and "chasm" in
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th a t [a r ]  can also occur in  stressed syllables in  w ords like  "b ird" or 

"ghe rk in ," w h ile  th is  is no t possible fo r  Ip], [91], etc.

2) The loss o f the  short vowels / i  e a /  along w ith  the  collapse of 

th re e -w a y  contrast / u  o o /  to  tw o or even one v o w e l and the 

re sy lla b ifica tio n  of /a jr  a w r /  sequences (thus, the re  being no 

tau tosy llab ic  sequences of /a j a w / before / r / )  has resulted in  a 

severe ly  lim ite d  d is tr ib u tio n  of vowels found before tau tosy llab ic  

/ r / .  as fe w  as fo u r in  some American dialects, compared w ith  e leven 

or so m onophthongal vow els, as can bee seen on Table 2.1 

To recapitu late, ME had 

/ a a e e e l l p p d u  u /.

The vow e l / p /  neutra lized contrast w ith  e ith e r / i /  o r / e /  in  a ll 

positions (not just before / r / ) ,  leaving us e leven contrasting vowels: 

/ a a e e l l p p d u  u/ .

The short vowels / I  e 0 /  w ere lost before / r / ,  leav ing  us e ight 

con trasting  vowels:

/a  a e I p 6 o u /.

The long vowels / i  0 /  diphthongized, b ring ing  about resy llab ifica tion , 

leav ing  us six con trasting  vowels:

/a  a e p o o /.

Then the contrast be tw een / p /  and / o /  before / r /  was lost in  some 

dialects, leaving us w i th  f iv e  vowels:
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/a  a e 6 o /.

Then the contrast between /o /  and / o /  was lost before / r / ,  leaving 

us on ly  fou r con tras ting  vowels:

/ l a e  o /.

These are our M odern English [Er A r I r  Or) as in  "a ir", "are", "ear", and 

"ore", respective ly .

In  add ition , some of the ModE vow els in  rh o tic  environm ents  

don't bear much resemblance to th e ir  cognates in  n o n -rh o tic  

environm ents. For example, the standard re flex  of ME / a /  is the 

fro n t vow e l /ae/, but its  rho tic  reflex is more like  / a / .  Also, the 

standard re flex  of ME / o /  is / a /  in  GA. but its rh o tic  re flex is more 

like  /o / .  So, the  rh o tic  reflex of / a /  and the  non -rho tic  re flex  of / o /  

bear more resemblance to each o ther than th e y  do to th e ir  

corresponding cognates in  other environm ents.

The resu lt o f these changes is to put in to  question w h a t the 

phonological status of / r /  and the vowels found before i t  is. Or, we 

could say, i t  puts in to  question w h a t the phonological status of the V r 

sequences is in  M odern American English. This m a tte r w i l l  be 

discussed in  th e  next chapter.
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Chapter 3: The Problem

The cen tra l question rem ain ing is: are the  RGDs o f A m erican  English 

m ono- or biphonemic? And, i f  th e y  are biphonemic, w h ic h  o f the 

canonical phonemes o f GA / i  i e e ae u u o o a a  aj aw o j/  do th e ir  

nuc le i belong to? The purpose of th is  chapter is th ree fo ld :

1 ) To rev iew  the  c rite ria  used to determ ine w h e th e r a g iven  

d iph thong  in  a g iven language is mono- or biphonem ic and to 

eva luate the RGDs of GA according to these crite ria .

2) To rev iew  the  ways the RGDs have been analyzed and 

treated in  the lite ra tu re . The d is tinc tion  I am m aking betw een an 

"analysis" and a "trea tm en t" is th a t the form er is e x p lic it ly  made, 

w h ile  the la tte r is som ething th a t can on ly  be gleaned fro m  the  w a y  

the  data is presented (and w h a t phonological representations are 

used).

3) To evaluate the  analyses and treatm ents found in  p a rt 2 on 

th e ir  ow n and w ith  regard to the c rite ria  established in  p a rt 1 , and to 

de term ine w h a t fu r th e r  in fo rm a tio n  is needed to resolve th e

p rob lem .
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3.1. C rite ria  fo r deciding mono- vs. b iphonem ic ity

I t  is genera lly accepted th a t diphthongs and o th e r "suspicious 

sequences" such as a ffrica tes, aspirated stops, pa la ta lized consonants, 

etc. (P ike  1947b: 131) can be analyzed as mono- o r biphonem ic. This 

is a decision, w h ich  must be determ ined fo r  a g iven  d iph thong in  a 

g iven  language. For example, Clynes (1997), analyzes the d iph thong 

[a i] in  the  English w ord  "m y" as being one un it, bu t the supposedly 

p h o n e tica lly  identica l d iph thong  in  the Tagalog w o rd  “may" is 

analyzed as being tw o, as m entioned previously.

Indeed, there is general consensus tha t the English d iphthongs 

[aj aw  Dj] should be treated as monophonemes. They are treated as 

such in  B loomfield 1933, Swadesh 1935 De Camp 1945, D. Jones 

1 9 5 0 ,  Cohen 1952, Chomsky & H a lle1 1968, T rubetzkoy 1969, ten 

Havre 1975, Wells 1982, Lass 1984b, Halle & M ohanan 1985, 

G iegerich 1992, Gramley & Patzold 1992, Ladefoged 1992, Bagemihl 

1995, W ardhaugh 1995. Burquest 1998, Hammond 1999, e tc2.

Claims fo r  m onophonem icity  based upon experim en ta l evidence have 

been made by Gay (1968 , 1970) and Gerber (1 9 7 5 ). Shattuck-

1 Because /a j aw oj/ are derived from the underlying monophthongs / !  0 fle/ by 
an unconditioned rule (p. 183).
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Hufnagel (1 9 8 6 : 126 -127 ) provides evidence from  speech errors 

show ing th a t the  d iphthongs [aj aw oj] behave like  single un its in  

th a t th e ir  nuc le i and off-g lides are never separated.

There are some dissenting claims to  the  v ie w  th a t the English 

d iphthongs are monophonemic, most fam ously Trager & Bloch 

(1941 ), whose analysis is la te r m odified by Veatch (19 91 ). 

Sommerstein (1977 : 3 1 -3 2 ) chooses a b iphonem ic analysis, but 

acknowledges th a t the arguments fo r  e ith e r position are " fa ir ly  

e ve n ly  balanced." P ike (1947a) also argues th a t the  d iphthongs /a j 

aw o j/  (though not /e j o w /)  are biphonemic. Berg (1 9 8 6 ) provides 

evidence from  speech errors to support P ike's position, disagreeing 

w ith  Shattuck-Hufnagel (1986). However, i t  is no t c lear w h e the r 

these b iphonem ic analyses of the English d iphthongs re a lly  

con trad ic t the monophonemic ones m entioned above. Pike does say 

tha t, how ever, th a t diphthongs like  [aj] could be monophonemic, 

"provided th a t the  u n ity  o f [aj] is described on a h ighe r leve l o f 

s truc tu ra l sequence than th a t of phonemes as such" (p. 154). Veatch 

says th a t the nucleus and glide slot can be treated as a single u n it (p. 

64). On fu r th e r  analysis, i t  appears th a t the "glide slot" analysis can 

be considered a more detailed no ta tiona l v a r ia n t o f the

2Vachek (1963)  and Trnka (1968)  are distinct in considering only /a j a w / to be 
monophonemic. Trnka claims /o j/  is biphonemic. w hile Vachek claims /o j /  is
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monophonemic analysis fo r  diphthongs. Both are s t i l l  d iffe re n t from  

th e  analysis seen fo r Tagalog above in  w h ich  the  d iph thong  is t ru ly  

biphonemic, w ith  one part in  the nucleus and one pa rt in  the coda. 

Unless i t  is claimed th a t the re  can be tw o supposedly phone tica lly  

iden tica l diphthongs in  tw o  d iffe re n t languages th a t d if fe r  in  th a t one 

is monophonemic and one has a "glide-slot” , I w i l l  regard these tw o 

analyses as equiva lent.

On the o ther hand, there  is true disagreement as to w h e th e r 

the  sequence [ju] as in  an English word like  "un ion" is to be treated as 

biphonem ic (w ith  the (j] in  the onset), or monophonemic (w ith  the 

w ho le  [ju] in  the nucleus.) Cohen (1952) argues fo r  the  biphonem ic 

in te rp re ta tio n  of th is  sequence, and it  is genera lly  treated as such in  

no t being listed in  phonemic inventories (fo r example in  Halle 5c 

Mohanan 1985, Giegerich 1992, Cruttenden 1994). However, [ju] is 

regarded as monophonemic by B loomfield 1933. Chomsky 5c Halle 

19683, Ladefoged 1992, and Hammond 1999. By b ring ing  th is 

m a tte r up, I am not supporting one side or another, but on ly  show ing 

th a t there is a para lle l argum ent fo r the mono- versus biphonem ic 

status of RGDs in  the lite ra tu re  fo r  other diphthongs.

"outside the system."
3Since it is derived from underlying / V  by an unconditioned rule (p. 194).
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More s im ila rly , the  cognates of the  RGDs in  RP B ritish  English, 

w h ic h  are centering d iphthongs like  [ia  ea] can be treated as 

m onophonem ic as w e ll (ten  Havre 1975, W ells 1982, Cruttenden 

1994, Giegerich 1992, Coleman 1998), though others (Cohen 1952, 

Vachek 1963. Halle & Mohanan 1985, Gram ley & Patzold 1992) do 

n o t tre a t them  as monophonemic.

3 .1 1 . Trubetzkoy's Rules

Le t us now re v ie w  and discuss the c r ite r ia  used to de term ine 

w h e th e r a g iven  d iph thong (o r o ther suspicious sequence) is 

m onophonem ic or biphonem ic. The most thorough discussion of th e  

m atte r, and the one most o ften  referred to by  o the r linguists (fo r 

example, Sommerstein 1977: 28), is to be found in  Trubetzkoy 1969, 

so I w i l l  begin w ith  Trubetzkoy's c rite ria .

RULE I: "Only those combinations o f sound whose constituen t

parts in  a g iven language are not d is tribu ted  ove r tw o  syllables are 

to be regarded as the rea liza tion  of single phonemes."

This is also used by Swadesh 1935. De Camp 1945. T rnka 1968, 

Benware 1986 (fo r German), and Booij 1989 ( fo r  Frisian). This "rule" 

is p re tty  se lf-exp lanatory. I f  speakers of a language can separate out
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the parts o f a d iph thong in to  separate syllables, th e y  can su re ly  

separate them  out in to  separate phonemes. Note th a t the  opposite is 

not im plied. A d iph thong tha t is m onosyllab ic is not necessarily 

m onophonem ic. I t  could s till be biphonem ic.

The use o f th is  c rite rion  is. o f course, con tingen t on being able 

to id e n tify  c lear syllab le divisions. This is no t always easy to  do 

based pu re ly  on phonetic data. I t  is no t a lw ays easy to do based 

pure ly on s truc tu ra l data either. We w i l l  see in  Chapter Ten th a t 

Am erican English / V r /  sequences behave d if fe re n tly  in  s itua tions 

w here sy llab le  d iv is io n  is not clear. However, most of th is  

d issertation concerns / V r /  sequences w h ic h  are found in  

m onosyllab ic words.

RULE I I :  "A com bination of sounds can be in te rp re ted  as the  

rea liza tion o f a single phoneme on ly  i f  i t  is produced by a 

homogenous a rt ic u la to ry  movement or by  th e  progressive d isso lu tion  

of an a r t ic u la to ry  complex."

This one isn 't re a lly  re levant fo r  d iphthongs, since th e y  a ll 

consist o f a "homogenous a rticu la to ry  m ovem ent." The c r ite r io n  is 

used to exclude non-hom organic a ffrica tes  such as [ks] from  

m onophonem ic classification. I t  w ou ld  also exclude sequences o f 

vow e l -*■ consonant such as [an], [ip], etc. Note th a t T rubetzkoy also
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uses th is  c r ite r io n  to exclude the possib ility  o f m onophonem ic 

tr ip h th o ng s  such as [aia] or [aiu] because th e y  in v o lv e  tw o  

a r t ic u la to ry  movements.

T rube tzkoy does say, however, th a t in  m onophonem ic 

d iph thongs "n e ith e r the  po in t o f departure nor the  end po in t o f th is  

change is im portan t, o n ly  the  general d irec tion  of the  m ovem ent." 

This c r ite r io n  is used by De Camp 1945, Benware 1986 (fo r German), 

and C ollier e l al. 1982 (fo r Dutch). Experim ental evidence in  support 

of th is  was found fo r English by Gay (1968 , 1970). For example, / o j /  

can begin anyw here from  [oj to [u], and end anyw here  from  [i] to [y ] 

to [i] (Gay 1970).

RULE I I I :  "A  com bination of sounds can be considered the 

rea liza tion  of a single phoneme on ly  i f  its  du ra tion  does not exceed 

the duration of rea liza tion o f the other phonemes th a t occur in  a 

g iven  language."

I have found no o ther linguists tha t use th is  rule, and I do no t 

th in k  i t  is valid . M y reason fo r th is  is th a t i f  w e  look at the vow els of 

English, we see a large degree o f va ria tion  o f in tr in s ic  duration.

Some vow e l phonemes are s im p ly longer than  others are. For 

example, in  Peterson 5c Lehiste (1960), we f in d  th a t the vow e l /ae / 

m ig h t have a duration around 330ms, w h ile  the vow e l / e /  in  the
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same en v iro nm e n t m igh t have a du ra tion  closer to 200ms. There is 

no pa rticu la r du ra tion  associated w ith  "one v o w e l phoneme" in  

English. Even i f  a g iven diphthong w ere longer than any of the  

monophthongs o f English i t  could s im p ly be a t the high end o f the  

scale (w here  d iphthongs usually are in  the  Peterson & Lehiste  data). 

Diphthongs, due to th e ir  m u lti-pa rt nature, do tend to be longer tha n  

monophthongs. The longer duration does no t necessitate, or even 

suggest, th a t th e y  are biphonemes.

RULE IV : "A po te n tia lly  m onophonem atic com bination of 

sounds. . . must be evaluated as the rea liza tion  o f a single phoneme. .

. i f  i t  occurs in  those positions in  w h ich  phoneme clusters are no t 

perm itted  in  the  corresponding language."

This is also stated by Pike (1947b), and is used as the  sole 

c rite rio n  fo r deciding w h e the r to put d iphthongs in  the sound 

inven to ries  by Maddieson (1984). Note th a t Trubetzkoy does no t 

state the opposite: tha t i f  a d iphthong occurs in  a position in  w h ic h  

phoneme clusters are perm itted, then i t  is biphonem ic. Nevertheless, 

M oulton 1962 (and la te r Wiese 1996) uses th is  reverse c r ite r io n  fo r  

deciding th a t th e  German diphthongs [a i au d y ] are biphonem ic. 

Benware 1986 considers the c rite rio n  but rejects i t  in  fa v o r o f
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phonetic evidence. I do not agree w ith  the reverse use o f th is  

c rite rio n . The m atte r w i l l  be discussed la te r in  section 8.1.5.

RULE V: “A com bination o f sounds fu lf i l l in g  the  cond itions of 

Rules I to I I I  must be considered the rea liza tion o f a s ing le  phoneme 

i f  th is  produces sym m etry in  the  phonemic in v e n to ry ."

T rube tzkoy  gives examples of the  a ffrica tes o f Chechen. 

Georgian, and Tsimshian. w h ic h  have both g lo tta lized  Its ' t f ’l and non- 

g lo tta lized [ts t f ] ,  com pletely pa ra lle l to the voiceless stops o f the 

languages Ip t  k ] and Ip' t ' k 'l. Here, great sym m etry  is achieved in  

the system by classifying the a ffrica tes w ith  the  stops, as 

m onophonem es.

I t  is no t clear how th is  ru le  w ould apply to d iphthongs. For 

example, i f  a language had f iv e  m onophthongal vow els [ i e a o u] and 

on ly  tw o  d iphthongs [ai au], the n  there w ould be a typ e  o f sym m etry  

in  the  phonem ic system. L ikew ise, i f  a language w ith  the  same f iv e  

vo w e l system allowed a ll possible sequences of d iph thongs [ie ia io iu 

ei ea eo eu a i ae ao au oi oe oa ou ui ue ua uo], then  th a t w ou ld  also 

im part a typ e  of sym m etry to the  phonemic system. H ow ever, the 

d iphthongs o f the  f irs t language could lik e ly  be judged 

m onophonem ic according to th e  "restricted set" c r ite r io n  (see section 

3 1 2 .  be low), w h ile  the d iphthongs o f the second language w ou ld  be
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judged b iphonem ic according to the  same c rite rion . Both systems, 

how ever, could be considered "sym m etric ." This ru le  m ig h t no t 

apply w e ll to  d iphthongs.

RULE V I:  " I f  a constituent part o f a po ten tia lly  

(m onophonem ic) sound com bination cannot be in te rp re te d  as a 

com b ina to ry  v a r ia n t o f any other phoneme o f the same language, the  

e n tire  sound com b ination  must be considered the rea liza tion  o f a 

single phonem e.”

T rube tzkoy contrasts the sequences (ar) and [ra] in  Serbo- 

Croatian and Bulgarian. Bulgarian has the  independently  occurring  

phonemes / a /  and / r / .  therefore (arl is biphonem ic. Serbo-Croatian, 

how ever, lacks th e  phoneme /a / ,  the re fo re  [a rl is monophonemic. 

being the  sy llab ic  rea liza tion of / r / .

This is b y  fa r  the most com m only used c rite rio n  fo r  

de te rm in ing  w h e th e r a g iven d iph thong is mono- or b iphonem ic: 

w h e th e r its  elem ents can occur independen tly  in  the language in  

question. I t  is used fo r  English by Swadesh 1935. De Camp 1945. 

Lehiste & Peterson 1967, Trnka 1968, and W ells 1982, fo r  Dutch by  

S tu tte rhe im  1962 and Collier e l al. 1982, fo r  Frisian by Booij 1989, 

and fo r  Estonian by P iir  1984. For example. De Camp (19 45 : 3 ) states 

th a t the  f ir s t  e lem ent [a] of the d iph thong [aj] as in  "m y" does no t
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occur as a d is tinc t phoneme in  m any dialects of Am erican English 

(i.e., someone may have /ae/ or / a / ,  but not d is tin c t /a / ) .  For 

ano ther example, Dutch has a d iph thong [Ay] but no vo w e l / a /  

(C ollier et al. 1982).

Though th is  c r ite r io n  is v e ry  commonly used, one could argue 

against i t  by saying th a t i t  doesn't m atter th a t th a t language does no t 

"have" the  elem ent of th e  d iph thong as an independen tly  occurring 

m onophthong. I t  could be a positional va ria n t of a d iffe re n t 

m onophthong. For example, th a t [a] in  English [aj] could be an 

allophone of / a / ,  w h ich  w ould make sense because the  / a /  w ould be 

assim ila ting to the [j] by becoming fronted.

This counter-argum ent, however, is not m aking use of a po in t 

stated ea rlie r in  Chapter One, nam ely:

D iphthongs can be mono- or biphonemic.

That is to  say tha t both monophonemic and biphonem ic analyses 

have to be allowed. N e ithe r is a "default" analysis. We have to 

consider both possibilities. The fac t tha t we "can" analyze a given 

d iph thong  as biphonem ic does no t mean th a t i t  is no t monophonemic. 

We have to have the a p r io r i condition tha t the d iph thong can be in  

the monophonemic category or the  biphonemic category, and then
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decide, based upon a ll the  evidence ava ilab le , w h ich  category th e  

d iph thong  f its  in to  best.

In  the  case of th is  pa rticu la r c r ite r io n  (Trubetzkoy's Rule V I) .  

w e  w ould d e fin ite ly  take the opposite to  be true: nam ely, th a t i f  an 

elem ent of a g iven  diphthong w ere to  occur w ith  an almost id e n tica l 

phonetic fo rm  in  the language in  question, then  we w ou ld  be more 

lik e ly  to g ive  th a t d iphthong a b iphonem ic in te rp re ta tion . B y the  

same token, w e must say tha t the more an elem ent of a d ip h th o n g  is 

un like  any of the o ther vowels of the language, the more l ik e ly  i t  

should be g iven  a monophonemic in te rp re ta tio n .

A n o th e r m a tte r to  be considered is how w ide a range o f 

a llophonic v a ria tio n  the vowels o f the  language in  question are 

allowed. The w id th  of th is  range is o fte n  inve rse ly  p ro po rtion a l to 

the num ber of vo w e l phonemes in  the  language. For example, in  

Kabardian, w h ic h  has v e ry  fe w  vow e l phonemes, the v o w e l / a /  has a 

w id e  range o f positional varian ts w h ic h  include [i i  a y  m u], and the  

positional va ria n ts  of the vow el / a /  include [e ae oe a o] (Kuipers 

1960: 2 2 -2 3 )4. However, in  English dialects w h ich  can have, say, 

fourteen vow e l phonemes / i  i  e e ae u u  o o a a  aj aw o j/,  the  range of 

a llophony is no t as large as th a t o f kabardian. Hence, i t  means a lo t
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more to say th a t one elem ent o f a g iven d iph thong does not occur 

inde pe nd en tly  in  English. Thus, a linguist w ho  claim s th a t the f ir s t  

e lem ent in  / a j /  is not the same as / a /  is not saying th a t i t  cou ldn 't 

possibly be an allophone of / a / .  They are saying th a t English does 

no t have th is  range of a llophony. W hatever m ay be true  fo r 

Kabardian o r another language has no bearing on English phonology. 

English a llow s a range o f allophones fo r  /a / ,  but, even g iven th is  

range, the  f ir s t  element in  / a j /  is outside o f th is  range. The concept 

of "range" here is adm itted ly  not w e ll defined. I in te n d  to  define i t  

be tte r in  Chapter Six.

3.1.2. O ther Criteria

There are also o the r c r ite r ia  not used by T rube tzkoy  (though 

th e y  are re lated to the ones he uses), but w h ich  are used by others to 

de te rm ine  w h e th e r a g iven d iph thong is m onophonem ic or 

b iphonem ic. One is the "restric ted  set" rule, such as in  Burquest 

1998

4The exact number of vowel phonemes in kabardian is a controversial matter. 
Nevertheless, all the vowels listed above are positional variants of the same 
vowel at some level.
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" I f  the re  is a fa ir ly  unrestricted set of. . . (vow e l) 

sequences, such th a t most unambiguous phonemes can 

occur in d isc rim in a te ly  in  the f ir s t  o r second vow e l slot, 

then a V V  (i.e, biphonem ic) in te rp re ta tio n  is called for.

. . I f .  on the  o ther hand, there are on ly  a few  such 

segments or sequences in  the data, the single vow e l or 

d iph thong analysis w ould be preferred." (Burquest 

1998: 160).

This is also used fo r  English by Swadesh 1935 and De Camp 

1945. fo r Danish by Basboll 1975, and fo r  Frisian by Booij 1989. For 

example, Swadesh (1935: 149) states th a t "although fourteen 

combinations of / i  e ae a d a  u / 5  plus / j  w /  are possible, o n ly  seven 

occur, / iw  ew  aej aew Aj ow  a j/ do not occur" (hence, Am erican 

English d iphthongs are monophonemic).

The reason fo r  th is  c rite rion  is based upon the assumption th a t 

g iven  a fa ir ly  unrestric ted set of v o w e l/v o w e l (or v o w e l/c e n tra l 

approxim ant) com binations, the language learner w ould have enough 

data to separate out the elements in to  discrete units. Whereas, i f  

the re  were a restric ted  set of such com binations, the learner w ou ld  

be more lik e ly  to a lways associate the component parts.
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A n o the r c rite rio n  g iven by Burquest is th a t monophonemic 

in te rp re ta tion s  of d iphthongs "should be avoided w here  th e y  add 

more than  three or fou r vow els to the phoneme in v e n to ry "  (though, 

re la tiv e  to the in v e n to ry  of monophthongs). This c r ite r io n  may just 

be a practica l "rule of thum b” w a y of stating the  "restric ted set" 

c r ite r io n  fo r  the lingu is t faced w ith  a large am ount o f data (i.e. i f  one 

sees a lo t o f diphthongs, one probably has a p re tty  unrestric ted set. 

so assume a biphonem ic in te rp re ta tio n ).

3 .1 3 . Evaluation of the RGDs according to the C rite ria

Le t us now recap the c rite ria  used to de term ine w h e th e r 

d iphthongs are monophonemic or biphonemic and see how the RGDs 

o f Am erican English should be classified according to the crite ria :

F irst C rite rion  (Trubetzkoy's Rule I): Are the consituent parts of the  

RGDs d is tribu ted over a syllable?

Answer: This is hard to judge unless w e have some basis fo r  

deciding on syllable d iv is ion . The m atter w i l l  be discussed more 

tho rou gh ly  in  Chapter Ten. Note tha t a ll vow els before / r /  we have 

considered so fa r are ones in  tautosyllabic situations, such as in  "ear".

5These are not the symbols Swadesh uses. I am regularizing.
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“a ir  ', etc. Vowels before / r /  in  he terosy llab ic  situations, such as in  

"m erry", "borrow ", etc. may pa tte rn  d iffe re n tly .

Second C rite rion  (Trubetzkoy s Rule I I ) :  Do the  RGDs have a 

homogenous a r t ic u la to ry  m ovem ent?

Answ er: Yes? The RGDs are ph o n e tica lly  d iphthongs lik e  /a j 

a w /, and are voca lic  throughout. They do, how ever, have one pa rt 

th a t is rh o tic  and one part w h ich  is non-rho tic . I don’t  kn o w  w h e th e r 

th is  v io la tes T rube tzkoy s Rule I I  or not.

T h ird  C rite rion  (co ro lla ry  to Trubetzkoy s Rule I I ) :  A re the  ta rge t 

vow els of the  RGDs reached, or is i t  the  d irec tion  of the m ovem ent, 

w h ic h  is im portan t?

Answ er: To be determ ined.

Fourth C rite rion  (Trubetzkoy s ru le I I I ) :  Does the dura tion  o f the  

RGDs exceed the  duration of the o the r vo w e l phonemes in  the  

language?

Answ er: This one is not re a lly  re levan t, as discussed above.

F ifth  C rite rion  (Trubetkoy's ru le IV ): Do the  RGDs occur in  th e  same 

position as s ingle vow els or phoneme sequences?
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Answer: The RGDs w ou ld  be classified as b iphonem ic according 

to th is  c rite rion . They have the  same syllable pos ition ing  as vo w e l + 

sonorant sequences, since th e y  are derived h is to r ic a lly  from  / V r /  

sequences. I w i l l  argue la te r in  section 8.1.5 th a t th is  is not a good

c rite r io n .

S ix th  C rite rion (T rube tzkoy s ru le  V): Do the  RGDs represent 

sym m etry  in  the  phone tic  in ven to ry?

Answer: As discussed above, i t  is not c lear how  th is  should 

app ly  to diphthongs.

Seventh C rite rion (T rubetzkoy s rule V I): Do the  elem ents of the RGDs 

occur separately?

Answer: M aybe not. I t  could be argued th a t on th is  basis, the 

RGDs are monophonemic. As w e have already seen, the  vow e l in  Hr) 

is between / i /  and / i / ,  the  vow e l in  [Erl is between / e /  and /e / .  the 

vo w e l in  [Or] is betw een / o /  and /o / ,  etc. However, I th in k  we need 

to make our claims m ore precise. Thorough phone tic  evidence is 

needed to determ ine just w h a t i t  means to say th a t th e  vow e l in  [Er] 

is n e ith e r / e /  nor / e / ,  etc. I t  could be th a t English vow e ls  a llow  th is  

w id e  range of deviance as allophones before o th e r consonants. W hat
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is needed is a deta iled account o f the  effects o f a ll English consonants 

on a ll preceding vowels. This w i l l  be done in  Chapter Six.

E ighth C rite rion : Is there a restricted set of RGDs?

Answer: Yes. Le t us examine w h a t possibilities o f tau tosy llab ic  

VC are allowed in  English. A lis t o f words exem plify ing  a ll such 

possibilities is found  in  Table 3.1 below.

From the start, there is d if f ic u lty  w ith  deciding w h a t vow els 

and consonants to  put in  the table. Do we put the d iphthongs [ej ow 

aj aw oj] in  the in v e n to ry  o f vowels, or do w e trea t them  as 

biphonem ic sequences of some o the r vow e l w ith  the [j] o r lw ]  in  the 

coda? Do we count [» ] as a single vow el, or / a /  fo llow ed by a coda 

/ r / ?  W hat about [ju]? And, o f course, w h a t do we do w ith  the  / V r /  

sequences? We have to consider the  / r /  to be a d is tin c t consonant in  

th e  coda fo r  purposes of illu s tra tin g  the po in t there, but how  do we 

classify the vow els w h ich  occur before the / r / ?
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Table 3.1. D istribu tion  o f vowel p lus single consonant codas in  E nglish
f t It I d k 1 a & f X.

i leap grebe seat reed seek league beach liege leaf leave
i dip rib sit rid sick big rich ridge i f give
e shape babe bait raid sake vague a itch « g e safe gave
e step ebb bet red heck **g ketch hedge deaf rev
at tap stab bat had sack *>«g hatch badge laugh have
u soup boob boot food nuke fugue pooch huge goof move
u shtoop foot good book “sug"7 butch noodge hoof
o hope robe goat goad oak rogue roach doge lo a f cove
3 daub taut baud auk frog debauch o ff mauve
a top cob pot cod hock cog crotch dodge doff Slav
A pup dub putt cud puck ">g crutch budge tough love
9- burp blurb hurt bird work erg church urge tu rf curve
* j pipe jibe write ride pike oblige life five
aw doubt loud crouch gouge
3j quoit void co if

a a i I I 3 m n. a 1 I
i teeth teethe piece cheese leash team lean feel beer
i with with miss his wish rim sin sing mi
e wraith bathe mace faze crkche beige same sane fail
E death edh mess fez mesh hem hen eng fell bare
X wrath mass has mash ham man hang pal
u truth soothe noose booze douche luge loom boon fool
u puss push room pull poor
o both loathe gross nose gauche Limoges tome bone pole
3 moth moths loss laws wash shawm dawn song fall bore
a Goth Haas schnozz posh garage bomb con bong doll car
A doth bus buzz lush dumb dun rung dull
»- earth purse hers Hersh squirm burn curl
aj writhe mice rise dime pine dial
a w mouth mouth mouse bouse down foul
3j voice noise coin boing fo il

I have decided to tre a t the  diphthongs [ej ow  aj aw  o jl as 

vow els in  the in ve n to ry  (so / j /  and / w /  are not in  the  lis t o f coda 

consonants), because th a t is the  most frequent analysis. I have also 

chosen to put [» ] in  the in ve n to ry , because i t  is n o t a phonetic

6Some of the words in this table are proper nouns. Others may be marginal in 
many idiolects (schnozz. shtoop, etc.). Others are variant pronunciations 
(room). This does not change the essence of my claim: that there are no 
systematic gaps of vowels before any English consonant besides the ones 
mentioned above.
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sequence of [ a ] fo llow ed  by [r], I am not lis tin g  [ju] as a separate 

vo w e l because its  nucleus is iden tica l to [u], and w e are concerned 

w ith  w h a t consonants can fo llo w  a vo w e l nucleus here, no t w h a t can 

come before. The vow els before Ir l I have classified w ith  th e  "lax" 

vow els [ i e u  o a] fo llo w in g  the recommendations of Lehiste  (1 9 6 4 ). 

This is m e re ly  a conven ien t choice, though.

There is also the  m atter of the  d iphthongs [aj aw  ojl. fou nd  in  

words lik e  "h ire ", "hour", etc., w h ich  m ig h t no t be t ru ly  "before" the  

/ r / ,  in  th a t w h a t fo llow s is rea lly  an [a^I in  the  next sy llab le . Thus. I 

am not inc lud ing  such sequences in  th e  table. This could also be 

cla im ed fo r  some diphthongs found before / I /  in  words lik e  "d ia l", 

"boil", etc. I am nevertheless inc lud ing  these in  the table u n t i l  i t  can 

be p roven  th e y  are t ru ly  biphonemic.

As w e can see from  Table 3.1 above, the  complete set o f 

Am erican English vo w e l phonemes ( / i  i  ej e ae u u ow o a a  sr aj aw  

o j/ )  does contrast before most consonants. There m ay be acc identa l 

gaps before some o f the  other consonants. For example, no t m any 

vow els contrast before / $ / ,  i t  being a rare sound of English.

L ikew ise, the  rare vo w e l / u /  does n o t occur before m any consonants, 

ow ing  to  its  h is to rica l status as a h ig h ly  restric ted positiona l v a r ia n t

7Short for the affectionate term “Sugar."
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o f both ME / u /  and /6 / ,  w h ic h  usually became M odern English / a /  

and / u /  respective ly in  most environm ents (Dobson 1957: 511-512 . 

7 2 Off). A t  any rate, the re  are no systematic gaps before English 

consonants besides / r /  and / i ) / - 8

Thus, according to th is  c rite rion , the RGDs do p a tte rn  more like  

m onophonem ic than  b iphonem ic diphthongs.

N in th  C rite rion: (coro lla ry  o f the Eighth) Are there m ore than  three 

o r fo u r RGDs?

Answer: I t  depends on the dialect. Therefore, the  phonological 

analysis o f the RGDs m ight depend on the dialect as w e ll. Some 

Am erican dialects are claimed to have six contrasting RGDs. Others 

have fiv e . S till others have o n ly  four. Most of the speakers 

producing data fo r Chapter Six had on ly  four. We appear to be in  a 

bo rderline  case here. In  the  dialects having on ly  fo u r RGDs, a 

monophonem ic analysis is more lik e ly . For those h a v in g  more than 

fo u r RGDs. a monophonemic analysis is less like ly . Since most of the 

subjects o f th is  study have o n ly  four, th is points to the

8The systematic distribution before / j ] /  is an interesting m atter as well, and 
w ill be discussed in a later chapter.
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monophonemic analysis. However, as stated before, th is  c r ite r io n  is 

lik e ly  just a general ru le of thumb.

Tenth C rite rion: Does the transition  take up a large part of the 

d iph thong?

Answer: This isn 't known. A t th is  po in t, the  re la tionsh ip 

between the percentage of a given d iph thong w h ic h  is taken up by 

trans ition  and th e  mono- versus biphonem ic status of th a t d iph thong  

is not w e ll established. This is a lik e ly  avenue fo r  fu tu re  research, 

but w i l l  no t be investigated in  th is  dissertation.

3.2. Past Phonological Analyses of the RGDs

Now th a t w e  are aware of the general c rite ria  w h ich  are used 

to determ ined w h e th e r a given d iphthong in  a g iven language is 

monophonemic o r biphonemic, and how the RGDs m igh t be evaluated 

according to such c rite ria , le t us see how linguists have analyzed the 

RGDs, so we can evaluate the c rite ria  th e y  use.

Phonological analyses of the RGDs of Am erican English can 

essentia lly be broken down in to  tw o  categories:
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1) Analyses in  w h ic h  the  RGDs are not considered to have an 

e q u iva len t phonological s tructure  to the d iph thongs /a j aw  o j/, but 

ra th e r to vow e l ♦ sonorant sequences such as / in  c m /, etc.

2) Analyses in  w h ic h  the  RGDs are considered to  have an 

eq u iva len t phonological s tructure  to d iphthongs lik e  /a j aw  o j/, and 

no t the  same as vo w e l «■ sonorant sequences.

Note tha t i t  w ou ld  be possible to have an analysis in  w h ich  a ll 

canonica l diphthongs, RGDs, and vow el + sonorant sequences had the 

same phonological structure, but I don't know  o f any. Even an 

analysis such as Trager & Bloch's (1941), w h ic h  analyzes the  

d iph thongs /a j aw o j/  as being syntagm atic sequences, s t i l l  allows fo r 

a “g lide slot" in  the  syllables w h ich  is d iffe re n t fro m  the  consonant 

slot th a t a sonorant in  th e  coda would occupy.

The lis t th a t fo llo w s  is intended to be com prehensive. There 

m ay be o ther analyses o f RGDs in  the lite ra tu re , bu t I am no t aware 

o f them . The paucity  o f actual defended analyses o f RGDs requires 

th a t I no t on ly  include situations in  w h ich  the authors ac tua lly  

defend the  reasons fo r  th e ir  representations and m ake them  exp lic it,
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but situations in  w h ic h  the  RGDs are m ere ly  trea ted one w a y  or 

another, and the  reader must glean how th e y  are to be analyzed 

from  the phonolog ica l representations provided.

3 2.1. Syntagm atic Treatm ents

I w i l l  f ir s t  re v ie w  the  analyses and trea tm ents  in  w h ic h  the  

RGDs are no t considered as equivalent to th e  d iphthongs /a j aw  o j/  

but to vow e l + sonorant sequences.

W hat a ll these analyses share in  common is th a t the  RGDs are 

analyzed syn tagm atica lly , w h ile  the canonical d iphthongs are 

analyzed parad igm atica lly . That is to say, the re  is an in v e n to ry  o f 

vowels in  the language, and the diphthongs /a j aw  o j/  are lis ted in  

the  in ve n to ry  alongside / i i e e a e u u o o Q A / ,  w h ile  the RGDs are no t 

listed in  the in v e n to ry , bu t are treated as sequences of one of th e  

vowels th a t is in  th e  in ve n to ry , fo llow ed by  / r / .
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These syntagm atic treatm ents can be fu rth e r d iv ided  in to  tw o  

categories: ones in  w h ich  the vow els w h ich  form  the nucle i o f the  

RGDs are a ll considered to belong to the  same "natura l class" o f 

vowels, and ones in  w h ich  th e y  do not a ll belong to a na tu ra l class. 

The "natura l class" d iv is ion than can be fu rth e r d iv ided in to  tw o  

group: ones in  w h ic h  the vowels in  the nuclei of the RGDs belong to 

the group of "tense" vowels o f Am erican English, and ones in  w h ic h  

th e y  belong to the group of "lax" vowels. In  addition, the re  are 

"archiphonem ic" analyses, in  w h ich  the  RGDs are s t ill analyzed 

syntagm atica lly , but the vow e l nucleus represents a segment th a t 

neutralizes features of tw o or more of the canonical v o w e l phonemes.

3 2.1.1. Tense Vow el Treatments 

Bl o o m f ie l d  1933

B loom fie ld (1933 ) treats the RGDs as sequences of tense vow e l 

+ / r / ,  transcrib ing  [ I r  Er Ur Or] in  "gear", "air", "sure", and "oar” as 

[ijr), [ejr], [u w r|, and [ow rl respective ly (p. 124). B loom fie ld 's usage 

o f tw o symbols to transcribe the vow els [ ij ej uw ow l does no t mean 

th a t he th in ks  the y  are syntagm atic sequences of tw o  phonemes, but
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ra th e r "compound p rim ary  phonemes" (p. 91, 124). However, 

B loom fie ld  transcribes [A r l in  "fa r" and "charm" as [a rl (p. 102, 122), 

in d ica tin g  th a t the nucleus in  [A r] would not be a compound 

phoneme, and not fa ll in to  the  same natura l class as the  nucle i in  [ I r  

Er Or Ur]. So, actually, B loom field 's treatm ent m igh t fa ll in to  the next 

category ("a rb itra ry  trea tm ents") below.

Teeter 1966

Teeter (1966) considers how  to analyze the vo w e l in  "dear." Is 

i t  / i /  o r / i / ?  He chooses / i /  based on the fo llo w in g  lin e  o f reasoning:

1) The vow el in  "dear" is the  same as the vo w e l in  "dearer" or 

"m erer" (the  comparative fo rm  of the adjective "m ere").

2) The vow e l in  "dearer/m erer" contrasts w ith  the  vo w e l in  

"m irro r"  in  his dialect.

3) The vow el in  "m irro r" is d e fin ite ly  more lik e  / i / .

4) Therefore, the vow e l in  "dearer/m erer" must be / i / .

5) Therefore, the vow e l in  "dear" must be / i /  as w e ll.

Though Teeter does not make such m atters exp lic it, h is analysis 

w ou ld  doubtless a rrive  at tense vow e l analyses /e  u o /  fo r  the 

vow e ls  in  "bear", "boor", "bore" based on s im ila r comparisons to the 

vow els in  pairs o f words lik e  "M a ry /m e rry " , "p o o re r/ju ro r", and
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"b o rin g /so rry ." That is to  say, the  last w ord  in  each o f these pairs 

("m e rry ", "juror", "so rry") has a vow e l w h ic h  must be lax ( /e / .  / u / ,  

/ o /  respective ly), so the  vo w e l before / r /  in  th e  f ir s t  w o rd  in  each 

pa ir must be tense /e / ,  / u / ,  o r /o / .  And. since "M a ry ", "poorer", and 

"boring" have the  same vow els as "bear", "boor", and "bore", 

respective ly , these m onosyllab ic words must have the  tense vow e ls  

/e  u o /  as w e ll.

Teeter s analysis has its  strong points. There are problems 

w ith  it, though (neglecting the  fac t th a t i t  provides no w a y  of 

ana lyz ing  the vow e l [A r] in  “bar"). The major problem  is tha t m any, 

i f  no t most speakers o f Am erican English around the  tu rn  of the  

m illenn ium , do not contrast the  vowels in  "dearer" and "m irro r" o r 

"M a rry "  and "m e rry ” , etc. M any do not even contrast "boor" and 

"bore." So, the  major evidence fo r  Teeter s analysis is gone. A n o th e r 

problem  would be w h a t to do w ith  the stressed v o w e l [arj. Assuming 

a d ia lect w h ich  contrasted the vowels in  the w ords "h u rry "  and 

" fu rry " , the vow e l in  the  fo rm er w ord is more lik e  the  no n -rh o tic  [a ] 

and w ould have to be id e n tifie d  as / a / .  H o w  do w e categorize th e  

vo w e l in  " fu rry ", then? I t  w ou ld  have to be th is  d is tin c t phoneme 

/ar / .  We w ould be forced in  an y  situation to a llo w  fo r  the  existence 

o f d is tin c t vow e l phonemes aris ing from  the h is to rica l source / V r / ,
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som ething th a t Teeter rejects as “ im plausib le" in  the case o f [ I r ]  (p.

478).

H a r r i s  1 9 9 4

H arris ( 1 9 9 4 )  tackles the problem o f reduced contrast o f Vs 

before / r /  by s ta ting  th a t since / r /  is no t t ru ly  a consonant, i t  is no t 

in  coda position lik e  o ther consonants. Hence, the  reduction in  

contrasts before / r /  in  Am erican English can be accounted fo r  by  “an 

independen tly  statable fac t about English (and other Germanic 

languages). . . D om ain-fina l stressed nucle i must branch." (p. 2 6 1 ) .

As an illu s tra tio n  of this, Harris cites the  fac t tha t [fi:], [fej], and [fo w l 

are possible w ords in  English but not * [fi), *[fe ], etc. Earlier, H arris  

states th a t "u n like  short vowels, d iph thongs and long m onophthongs 

can occur in  w o rd - f in a l stressed open syllables", hence [gow] and [sej] 

are possible words, but not *[sil and * [se] (p. 37). We can see fro m  

th is  th a t H a rris ’s term  “dom ain-fina l" is here essentia lly e q u iva le n t 

to “w o rd - f in a l” and th a t “branching nuc le i" means long vow e ls  or 

d iphthongs, but no t simple short vowels.

H arris ’s account can be in te rp re ted  in  tw o  ways. On th e  one 

hand, he seems to be draw ing a pa ra lle l between w o rd -fin a l and pre- 

/ r /  en v ironm en ts  in  English. Hence, th e  vow els w h ich  occur before
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/ r /  should be d raw n  from  the same restricted set th a t can occur 

w o rd - f in a liy  in  English. W hile  th is  m ay seem to be advocating an 

arch iphonem ic analysis (i.e.. one in  w h ic h  the vow e l before / r /  is 

neutra lized fo r  the  feature tense/lax), i t  is actua lly  tre a tin g  the 

vow els before / r /  as tense vowels, since those are the o n ly  ones tha t 

can be found in  open syllables in  English.

This f ir s t  in te rp re ta tion  of Harris's analysis has its  strong 

points in  th a t i t  attem pts to resolve the problem in  an independently  

m otiva ted  fashion, by making use of phonological rules and 

constraints th a t already exist in  the  language. However, the re  are 

some problems w ith  it.

F irst o f all, i t  is contrad ictory to say both th a t the  vow e l is 

"before" the  / r / ,  but tha t the vow e l is in  an open syllable. The 

te rm ino logy "open syllable" (or Harris's "domain f in a l" )  im plies tha t 

there is n o th in g  in  the syllable a fte r the vow el itse lf. The problem 

here is th a t Harris is not com plete ly consistent w hen  he claims tha t 

/ r /  does no t behave like  a consonant. I f  / r /  is no t phonolog ica lly a 

consonant, but a centra l approxim ant. then i t  should behave 

phonolog ica lly  like  the centra l approximants / j /  and / w / .  But we do 

no t say th a t vow els tense ("branch" in  Harris's te rm ino logy) before 

/ j /  and / w / .  Rather, i t  is considered th a t the f in a l / j  w /  in  words 

lik e  "bee" or "shoe" is a redundant feature of the tense vo w e l itse lf.

69

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Indeed, Harris lists these tense vowels (and d iph thongs ending in  / j  

w / )  in  the inven to ries  o f several dialects o f English (p. 255. 268), a ll 

of w h ic h  presumably have the  rule requ iring  tense vow e ls  in  open 

sy llab les.

This problem is fu r th e r  compounded in  th a t Harris 's analysis 

w ould  lead to a m onosyllab ic triph tho ng  ("te rn a ry -b ra n ch in g  

nucleus"), something he e x p lic it ly  disallows (p. 33). T ha t is to say. 

th a t the nucleus in  a w ord  such as "beer" (w h ic h  H arris  gives 

p h one tica lly  as [b ia r]) w ould have to be represented as something 

such as in  Figure 3 1 .

N

Figure 3.1 Representation of the nueleus in "boor'* a la Harris 1994.

In  Figure 3-1. w e can see three branches com ing from  the 

nucleus. The righ tm ost one is the “R” elem ent, w h ic h  is necessary fo r  

the cen tra l approxim ant [ j] .  As Harris states above, th is  [ j ]  is in  the  

nucleus, not the coda. The previous tw o  branches are th e  palatal

70

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



elem ent “ I ” and the  ne u tra l element (th is  la tte r e lem ent serves 

both fo r  the  o ff-g lid e  o f the vow el and to  m ark  the  cen tra l aspect o f 

the [j ]). This is a te rna ry -b ranch ing  nucleus, w h ic h  Harris e x p lic it ly  

d isa llow s.

Furtherm ore, Harris's solution m igh t no t even w o rk . I t  does 

account fo r  the  lack o f contrast before / r /  in  w ords like  "beer." That 

is to say. i t  explains w h y  w e don't get [b ir l and Ib ir ] contrasting. 

However, i f  the re  w e re  a true consonant a fte r  the  / r / .  such as / d / .  

then w e w ould  no longer have an open sy llab le , and hence could 

expect con tras ting  form s such as both [b ird ! and [bird]. Yet o n ly  one 

such fo rm  is possible.

W hat i t  boils dow n to is tha t Harris is n o t consistent. He 

acknowledges th a t / r /  does not behave phono log ica lly  lik e  a 

consonant, but he is inconsistent in  th a t he doesn't treat i t  like  / j /  

and / w / .  W ere he to trea t the RGDs the  same w a y  as he treats 

diphthongs ending in  / j /  and /w / ,  we w ould  have  another 

in te rp re ta tio n  o f his analysis. In  th is  case, th e  fa c t tha t A m erican 

English / r /  is in  the  nucleus would p re ven t con trast of vow e ls  before 

i t  not because o f the  fac t th a t dom ain -fina l nu c le i must branch, bu t 

due to Harris's p ro h ib it io n  on te rn a ry -b ra n ch in g  nucle i (above).

Since post-vocalic / r /  w ould be in  the nucleus, w e  could have o n ly  

one o the r b ranch before it .  In  Harris’s analysis, one fea tu re  w h ic h

71

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



distinguishes vow els lik e  / i /  and / e /  from  / i /  and / e /  in  English is 

tha t the fo rm er vow els have branching nuclei, w h ile  the  la tte r  

vowels do not. Hence, the existence o f / r /  in  the nucleus w ou ld  

remove one o f th e  features necessary to distinguish between v o w e l 

in  English.

In  th is  second in te rp re ta tion  o f H arris ’s analysis, / r /  w ou ld  

tru ly  behave lik e  the  o ther glides /J / and / w / ,  and IV r] sequences 

would be lik e  d iphthongs in [j] and [w ]. Thus, Harris ’s analysis could 

actually belong w ith  the  “glide-slot" analyses in  Section 3.2.2.2, 

below.

H a m m o n d  1 9 9 9

The RGDs are treated as sequences of tense vowels plus / r /  in  

Hammond 1999. He transcribes [ I r  Er A r  Or Ur] as [ ir  er a r or ur)

(pp. 133-1 14, 146). W orking w ith in  the  fram ew ork o f O p tim a lity  

Theory, he gives a constra in t tha t e x p lic it ly  proh ib its  sequences of 

non-low  lax vow els fo llow ed by coda / r /  (these w ould be realized as 

te l). Hence, o n ly  the tense vowels / i  e a u o o /  would be a llow ed 

before / r / .  But, Hammond has another constra in t w h ic h  disallow s 

/ o /  before / r /  (p. 147). Presumably, Hammond is w o rk in g  w i th  a GA 

dialect tha t makes no d is tinc tion  between Tore" and "for." I t  is no t
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clear how Hammond allows fo r  the non-existence o f / * /  before / r / .  

since his constra in t doesn't ac tua lly  p roh ib it it, i t  usually  being 

classified as a lo w  lax vowel.

3 2.1.2. Lax Vow el Treatments

BRONSTEIN 1 9 6 0

Bronstein (1960) regards ( I r  Er A r Or Ur] as hav ing  th e  lax 

vow els / i  e q n u /  phonem icaily9. Bronstein's m o tiva tions  fo r  th is are 

pu re ly  phonetic. He regards the nuclei in  H r Er Or U r] as being closer 

to [i e o u] than [i e o u], and is consistent w ith  th is  in  his description 

of h is to rica l sound changes (p. 148, 152, 167, 172).

K en yo n  & Kno tt  1953

The transcriptions in  Kenyon and K nott’s A P ronouncing  

D ic tion a ry  o f Am erican English are usually phonemic. Phonetic

9Note that there is discrepancy between sources w ith how the vowels /a  o /  are 
classified according to the feature "tense." Phonologically, they may be 
classified as "tense" because they are allowed in open syllables, but 
phonetically they are usually considered "lax."
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positional va ria n ts  such as aspiration, nasalization o f vowels, flaps, 

etc., are no t ind icated. Hence, we can glean a phonem ic 

categorization of th e  vow els in  RGDs from  Kenyon U Knott's 

transcrip tions. The p rim a ry  transcrip tions th e y  g ive  fo r  the  w o rd  

“ear” , "a ir” , “are”, “ poor” , and “horse” in  "cu ltiva te d  colloqu ia l English" 

are / i r / ,  / e r / ,  / a r / ,  /p u r / ,  and /h o rs /, respective ly . Thus, Kenyon & 

K n o tt’s transcrip tions  are genera lly  consistent w ith  a lax vo w e l 

analysis.

I t  should be noted th a t Kenyon & K no tt g ive v a r ia n t 

pronunciations fo r  most o f these / V r /  sequences. Words w ith  / e r /  

always have the v a r ia n t /a e r/ (w h ich  is s t il l a lax vow e l). Some 

words, like  “hoarse" are g iven  the p rim ary  tra n sc rip tio n  w ith  the  

tense vow e l /o / ,  bu t th e y  are also always g iven an a lte rn a tive  

pronuncia tion w ith  / o / .  L ikew ise, regional and contextua l va ria tio n s  

such as /e s ( r ) /  fo r  some Southern pronunciations o f “ear” and / ar/  fo r  

unstressed p ronunc ia tion  o f “are" are also g iven.

LEHISTE 1 9 6 4

Lehiste 1964 has a v e ry  thorough exam ination o f the  phonetics 

o f the RGDs and classifies them  as lax vowels. Lehiste has a fo u r-w a y
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class ifica tion  of Am erican English vow els (see also Leh is te  &c Peterson 

1961), and makes the  fo llo w in g  distinctions:

1) Vowels w ith  short nucle i and p ro p o rtio n a te ly  long off-glides:

/ i  e a  u /

2) Vowels w ith  long sim ple nucle i and p ro p o rtio n a te ly  short

o ff-g lid e s :

/ i  se a d u /

3) Complex vow els w ith  a single target:

/e  o ar/

4) Complex vow els w ith  double targets:

/a j aw o j/

Lehiste observes th a t the nuc le i in  the RGDs [ I r  Er A r  Or U r! may fa ll 

be tw een some of the canonica l vow els based on measurem ents of F I 

and F2, but generally have a short target and long tra n s itio n s  (as 

opposed to the V + [» [ sequences in  words lik e  "seer", w h ic h  have 

long targets and short f in a l trans itions), and th e re fo re  classifies them  

w ith  the  "lax" vowels in  the  f ir s t  group above (p. 89). Note th a t 

Lehiste  is no t using a com plete na tu ra l class here: she classifies [ I r  Er 

U r] w ith  / i  e u /  in  the “ lax" group, but [A r Or) w ith  / a  o /  in  the  

"tense" group (the second group above). Once again, th e re  is
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inconsistency in  th e  w a y  linguists use the term s “tense" and Tax' 

w ith  regards to th e  vowels /a  o /  of Am erican English.

A km a jia n  e t a l . 1995

Akm ajian et al. 1995 claim tha t the  nucle i in  [ I r  Er A r  Or Ur) 

are the "lax" vow els / i  e a o u /  (pp. 89 -90 ). The ir reason fo r  th is  is 

the claim  th a t p u ttin g  a true tense vow e l like  / i /  before / r /  results 

in  a b isy llab ic  w o rd  lik e  "seer” (as opposed to the m onosyllab ic 

"sear.") This is no t a good analysis, how ever. I t  may v e ry  w e ll be 

the case th a t words like  “seer" have tense vowels. I t  does no t fo llo w  

from  th is  th a t the  w ord  “sear” could no t also have a tense vow e l. The 

words “seer” and “sear” m ight have the  same vow el, but m ig h t 

contrast sy lla b ic ity  of the  fo llow ing  consonant. That is to say. th a t 

"sear” could be (sir], w h ile  “seer" could be [si.pl. We can see some 

clear cases of th is  type o f contrast w ith  sy llab ic [n] and [1). below.

lax *  SQIiQ rani tense -  sonorant

in

daw n"

te ll"

“p u ll"

"keen"

"ow n"

" tra il"

"pool"

tense ♦ sy llab ic  sonorant 

" Ia n ”

"Owen"

"b e tra ya l"

"accrual"
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The fact th a t "seer" has a tense vow el does no t mean "sear" cannot 

have one as w e ll, anym ore than the occurrence o f a tense vow e l 

before syllab ic [n ] in  " Ia n " prohib its the poss ib ility  o f a tense vow e l 

before non-syllab ic (n] in  "keen." The tense/lax status o f the vo w e l 

in  "sear" s t ill has to be resolved.

Wells (1982, Vol. I)  also treats the nuclei in  the RGDs as lax (p. 

24 2 -2 44 ), but does consider the possib ility th a t the  RGDs should be 

treated as monophonem ic diphthongs (p. 50).

3.2.1.3. A rch iphonem ic treatments:

There is also a poss ib ility  tha t the RGDs m ay be treated as 

syntagm atic sequences, but th a t the f irs t  e lem ent in  the  sequence is 

no t iden tified  w ith  a pa rticu la r member of the  set o f canonical vow e l 

phonemes, but as a vo w e l w h ich  is neutra lized fo r  some o f the 

features w h ich  are n o rm a lly  used to contrast v o w e l phonemes in  

English, tha t is to say. i t  is an archiphoneme. Thus, fo r  example, the 

nucleus in  (Ir) w ould be n e ithe r / i /  nor / i / ,  but a v o w e l w h ich  is 

fro n t, high, and unrounded, but lacking a specifica tion fo r  the feature
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used to  d is tingu ish  / i /  from  / i /  (tenseness o r length, o r w h a te v e r is

used.)

M ou lton  (1 9 6 2 ) uses th is analysis in  h is descrip tion of English. 

A lthough  M ou lton  claims tha t the vow e ls  in  "beer", "bare", "bore", 

and "boor" are more lik e  [il, [el, to], and [a l, respective ly, he uses an 

arch iphonem ic analysis based upon th e  lack o f contrast in  vow e ls  

before / r / .  and on the  supposed geograph ica lly  based phone tic  

variance in  the  specific phonetic rea lizations of these vow els. Hence, 

the  vo w e l in  "beer" is / I /  (a neu tra liza tion  o f / i /  a n d / i/ ) ,  the  v o w e l 

in  "bare" is /E /  (a neutra liza tion  of / e /  and /e / ) ,  the vo w e l in  "boor" 

is / U /  (a n eu tra liza tion  of / u /  and / u / ,  and the  vow e l in  "bore" is /O /  

(a neu tra liza tion  of / o /  and /o / ) .  The vo w e l in  "bar" is, how ever, 

id e n tifie d  spec ifica lly  as /a / ,  not as an archiphonem e.

M oulton 's arch iphonem ic analysis is also fo llow ed  by  G ram ley 

& Patzold (1992 ), w h o  use both lax v o w e l symbols and 

arch iphonem ic symbols (capital le tte rs ) to  represent the  nuc le i in  the  

RGDs, though th e y  describe them  as archiphonem es (p. 104).

L ikew ise. W ardhaugh (1995 ) also considers the nucle i in  the  

RGDs to be n e ith e r tense nor lax. but arch iphonem ic in  nature . He 

uses the  tense vo w e l symbols to represent these vow els (p. 186), but 

acknowledges th is  is an a rb itra ry  choice (p. 196).
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3.2.1.4. A rb itra ry  Treatm ents

In  some w orks, the  RGDs are transcribed as syntagm atic 

sequences of v o w e l + / r / .  but the vowels in  question do not a ll 

comprise a na tu ra l class of vowels. In  a ll o f these cases, the 

tran scrip tio ns  are no t proper analyses, but unexpla ined treatm ents. 

The v e ry  nature of phonological analysis is the  search fo r 

generalities; hence an analysis w h ich  requires the  positing of an 

a rb itra ry  lis t of a llow ab le  sequences w ould n e ve r be consciously 

favo red .

Cruttenden (19 94 : 84) has the vowels in  GA "beard", "fare", and 

"d o u r"10 as / i r / ,  / e r / ,  and / u r / ,  respective ly. These vowels cannot 

constitu te  a na tu ra l class, since / i /  and / u /  are lax and / e /  is tense. 

No description is g iven  fo r GA [A r] and [Orl (th is  w o rk  m a in ly  

describes the sounds o f RP B ritish  English.)

Spencer (1 9 9 6 ) has the  complete opposite of 

Cruttenden/G im son. transcrib ing  GA ( I r  Er U r] as / i r  er u r /  (p. 34). 

L ike  C ruttenden/G im son, Spencer m a in ly  concentrates on the 

phonology o f RP.

,0Presumably for those v h o  do not rhyme this word w ith  "hour."
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Ladefoged (1992 ) gives GA [ I r  Er A r Or U r] as / i r  e r a r o r u r / .  

These vow els cannot represent a na tu ra l class in  and of themselves, 

since / e /  is lax and / i  u /  are tense ( I 'm  s till no t sure how w e  classify 

/ a /  and /o / . )  To complicate the m atte r fu rth e r. Ladefoged's 

phonem ic transcrip tions of [ I r  Er] on p. 87 are a complete reversa l of 

tenseness from  his phonemic transcrip tions on p. 31. w here [ I r  Er] 

are g iven as / i r /  and /e r / .  respective ly.

Chomsky & Halle (1968) have no exp lic it discussion on the 

m a tte r of c lassify ing the RGDs. However, one can glean from  the 

transcrip tions  of words like  "appear ', "compare", "car", and "pure" 

th a t the y  regard [ I r  Er A r Ur] as / i r  er ser u r /  (p. 69. 216, 217. 222). 

The sheer num ber of vow el a lte ra tion  rules (bo th  conditioned and 

unconditioned) in  th e ir  analysis of English phonology makes i t  

d if f ic u lt  to de term ine w ha t non-rho tic  vow els are to be considered 

equ iva len t to those in  "horse" and "hoarse." They assume a d ia lect 

w h ic h  contrasts the vowels in  these tw o  words on the unde rly ing  

le ve l (p. 217). However, underly ing short / o /  and / o /  usually tu rn  

out to be [o:a] and [a:] respectively in  Chomsky & Halle's trea tm ent, 

hence / o /  and / a /  in  a phonemic fram ew ork. A t any rate, i t  doesn't 

m atter, as Chomsky & Halle are not in tend ing  to give a thorough 

generalized trea tm en t of the RGDs.
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3.2.2. D iphthongal Treatments:

There are also analyses w h ich  regard the  RGDs as ak in  to the  

o th e r diphthongs o f GA. like  /a j aw o j/. They d if fe r  fro m  a ll the 

previous analyses in  th a t th e y  trea t Am erican English / r /  as being in  

the  same phonological category as the cen tra l approxim ants / j /  and 

/ w / ,  and no t in  the  same category as o ther sonorant consonants lik e  

/ ! / ,  /m / ,  / n / ,  a n d / / t ] / .  Hence, the RGDs do no t consist of a 

syntagm atic sequence o f one of the canonical v o w e l phonemes of GA 

fo llow ed  by / r / f but m ay be listed in  the in v e n to ry  along w ith  the 

canonical vow e l phonemes, and the diphthongs /a j aw  o j/.

These d iph thonga l trea tm ents can be d iv id e d  in to  tw o  

categories:

1) Those th a t consider the diphthongs (and a ll vow els) of GA to 

be single paradigm atic phonemes

2) Those th a t regard the diphthongs and long vow els of GA to 

be syntagm atic sequences of a short vow e l fo llo w ed  by a cen tra l 

approxim ant / j  w  r /  in  a post-vocalic "glide slot."

In  the la tte r s itua tion , however, the long vow e ls  and 

d iph thongs are s t i l l  not the equivalents o f syn tagm atic  VC sequences 

such as / in / ,  / e t / .  etc.
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I t  w i l l  fu r th e r  be argued th a t these tw o  types o f analysis are 

not re a lly  d iffe re n t, and tha t the  syntagm atic "glide slot" analysis is 

re a lly  a more de ta iled notationa l v a r ia n t o f the  paradigm atic 

m onophonem ic d iph thong  analysis.

3 2.2.1. M onophonem ic treatments:

De Ca m p  1945

De Camp 1945 argues tha t the d iphthongs /a j aw  o j/  o f GA are 

monophonem ic ra th e r than biphonem ic (he ac tua lly  uses th e  term s 

com bination tra in s " and "aggregation tra ins", respective ly ) based on 

the  fo llo w in g  c rite ria :

1) B iphonem ic diphthongs belong to  an unrestric ted set. For 

example, the onset [w ] can be fo llow ed by  an vow e l in  English 

("weed", "w ith " , "wade", "wed", "wag", "woo", "wood", "woke", "w a lk ", 

"w ok", "was", "w ide", "wow"»i), w h ile , fo r  example, the num ber of 

d iphthongs end ing in  [w ] is severely lim ited .

2) Elements in  biphonem ic d iphthongs are stable 

geographically and contextua lly , but those in  monophonem ic
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diphthongs can va ry . The nucleus in  / a j /  can v a ry  from  [ae] to la), 

and the o ff-g lide  can v a ry  from  [i] to [el, fo r  example. I would agree 

w ith  th is  lin e  of reasoning, but take issue w ith  De Camp's c r ite r io n  of 

"geographic va ria tio n ." I t  could be the case th a t the  cognate of a 

g iven  d iph thong has a d iffe re n t phonological analysis in  another 

d ia lect w here i t  is pronounced d iffe re n tly . De Camp also states th a t 

m onophonem ic d iphthongs have m onophthongal va ria n ts  (w h e th e r 

he means geographically or contextua lly  he doesn't say). I also take 

issue w ith  th is  c rite rio n . This c rite rion  (also used in  P ike 1947a) can 

o n ly  be used to decide w h e th e r a g iven monophoneme can be 

classified as a d iph thong  or monophthong in  its  un de rly in g  form . 

There is no reason a monophonemic d iph thong could no t always be 

d iph thonga l.

3) M onophonem ic diphthongs "conta in elem ents no t read ily  

assignable to a m onophthongal phoneme o f th a t language." For 

example, the nucleus [a] in  / a j /  does not necessarily appear 

independently  in  GA (just [a] and [ae]).

4) B iphonem ic diphthongs can be broken up sy llab ica lly , w h ile  

GA /a j aw o j/  cannot be.

Using the same crite ria , De Camp classifies the  RGDs as 

monophonemes ak in  to  /a j aw a j/, saying, fo r  example, tha t the

1 !These are my example words, not De Camp's.
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nucleus in  far" can vary from [a] to [o], and the off-glide from [j ] to

nothing.

De Camp s c rite ria  fo r deciding the mono- or b iphonem ic nature 

o f a g iven d iph thong  largely echo those used by T rube tzkoy and 

others (see above). We have a lready seen tha t the RGDs could be 

considered monophonemic based on such crite ria , but De Camp is the 

o n ly  one I kn o w  w ho has actually decided to apply the  c r ite r ia .

U n fo rtuna te ly , De Camp's claims have had l i t t le  im pact. The 

RGDs are no t w id e ly  considered monophonemic. W ells (19 82 , Vol. I) 

states th a t "the re  is actually a fa ir  case. . .for ana lyz ing such elements 

as the (RGDs) of GA start', short', near', 'square' as u n it phonemes 

ra the r than as rea lization of a vow e l phoneme plus / r / "  p. 50. 

However, he does not give his reasons.

3.2.2.2 "G lide-Slot" Analyses

T r a g e r  &  B lo c h  1 9 4 1

The idea th a t a diphthong is a syntagm atic sequence consisting 

of a vow e l nucleus and a centra l approxim ant th a t fa lls  in to  a post

vocalic "glide s lo t” (not the coda consonant slot) is associated w ith
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George L. Trager and Bernard Bloch, p a rtic u la r ly  w ith  the a rtic le  "The 

Syllab ic Phonemes o f English" (1941). Trager & Bloch id e n tify  the  

basic voca lic nucle i o f Am erican English12 as / i  e ae d «3 a  u / .  A dding  

a / \ /  or / w /  in  the  glide slot could get us such diphthongs as [ ij ej aj 

oj aw ow uw ]. Note th a t such an analysis leads to  a s itua tion of 

com plem entary d is tribu tion . For example, [el o n ly  occurs before [jl, 

but [el occurs elsewhere. Hence, [el and [el w ou ld  have to be 

allophones o f the same phoneme. Therefore the  diphthongs [ i j ej aj 

oj aw ow u w l are essentia lly / i j  ej aej oj sew a w  u w /  respective ly in  

th e ir  u n d e rly in g  forms.

Trager & Bloch do not use c rite ria  like  those of T rubetzkoy (and 

others) fo r  de te rm in ing  w h e th e r a g iven d iph thong  is mono- or 

biphonem ic. The reasons fo r  th e ir analysis are to make a 

sym m etrica l pa tte rn , and have consistent sy llab le  structure.

They also a llow  a th ird  centra l approxim ant, / h / .  in  the g lide 

slot alongside / j /  and / w / .  This post-vocalic / h /  is an allophone o f 

the  onset / h /  heard in  words like  "hot", but shows up post- 

voca lica lly  as a leng then ing  element on the preceding vow e l w ith  

perhaps a more centra lized tongue position, so e ith e r [:] or [aj (p.

240).

1 tra g e r  &c Bloch do not use these exact symbols. I am regularizing.
13This / d/  is the vowel in "pot ", and might actually be more like [a],
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The RGDs are iden tified  as sequences o f vow el, plus an e lem ent 

in  the g lide slot, plus / r / .  [ I r  Er A r  Or Ur] are phonolog ically / i j r  eh r 

aehr o h r u w r / .  This post-vocalic / r / ,  however, is ne ith e r in  the  glide 

slot alongside / j  w  h / .  nor in  the coda consonant slot. I t  is in  a slot of 

its  ow n. Hence, rhymes have fo u r possible slots in  Trager £c Bloch's 

analysis: th e  vo w e l slot, the glide slot, the / r /  slot, and the  consonant 

slot.

T h e ir reason fo r doing th is  is to distinguish w h a t th e y  see as 

longer v o w e l nuc le i in  words like  "dearer", "M ary", "s ta rry", "poorer", 

and "bo ring " fro m  the  shorter ones in  "m irro r", "m erry", "m a rry ", 

" ju ry ” , and "sorry." The words in  the  fo rm e r group w ould be /d ijro r  

m e h rij staehrij p u w ra r bo h riq /, w h ile  those in  the la tte r  group are 

/m iro r  m e rij maerij d3u rij so rij/, hav ing  short nucle i and lack ing  o ff-  

g lides.

H ow ever, Trager & Bloch do acknowledge tha t there  are GA 

dialects in  w h ic h  "m irro r” and “dearer", "M ary", “m erry", and 

"m a rry ", etc. rhym e  and w h ich  do no t have the contrasts g ive n  above 

(p. 241). In  such an analysis, th e y  g ive [ I r  Er A r Or Ur] as / i r  e r aer 

o r u r /  w ith o u t an element in  the g lide slot. In  such a s itua tion , 

w h e re  the re  could be no glide before / r / ,  w ould i t  mean th a t / r /  is 

its e lf in  th e  g lide slot? They do no t address th is question. Trager & 

Bloch, the re fo re , do not trea t the RGDs para lle l to the d iph thongs /a j
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aw o j/,  but discussion of th e ir  analysis is necessary as background to 

those w ho  use a s im ila r analysis, but trea t / r /  para lle l to / j  w / .

K a h n  1 9 8 0

Kahn (1 9 8 0 ) e x p lic it ly  argues tha t GA / r /  should be treated as 

pa ra lle l to / j  w /  based on the fo llow ing  reasons:

1) The cen tra l approximants / j  w /  are no t actua lly  found 

before / r /  in  the same syllable. For example, the vow els in  the 

words "code" and "core" are both derived from  M iddle English / q/ .  

but in  the f irs t  w ord w e have Modern English [kowdl, and in  the 

second we have [kor] (his transcriptions). W e have no (kowr) (p. 

121). Likew ise, we do no t have tautosyllabic [ jr l or [w r] in  words 

like  " tire " and "hour", but usually b isyllabic [taja-] and [awar]. This 

m ay be accounted fo r by a general p ro h ib itio n  against GG 

(g lid e /g lid e ) sequences. We also do not f in d  tautosyllabic sequences 

of [w j], [jw], etc. (p. 121-122).

2) / r /  is paralle l to / j  w /  in  having th ree  phonetic forms (p. 

1 5 0 - 1 5 1 ) :

a) A pre-vocalic glide (such as in  "ye t", "w et", "red")

b) A stressed syllab ic (such as in  "beat", "boot", "burn ” )
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c) The second element of a d iphthongs (such as in  "toy", "toe",

fa r" )

These reasons aside, i t  is unclear how  Kahn treats the  vow e ls  

occurring before / r /  phonologically. He claims (p. 151) th a t o n ly  

tense vow els lik e  [e o] are found before / r / ,  and not lax vow e ls  like  

[e ae], and in  th is  w a y  / r /  is also para lle l to  / j  w / ,  because GA allows 

[ej ow l, but no t [ej ew  aej aew), etc.

How ever, on page 121. Kahn states th a t tense vow e ls  are 

d iph thongized in  Modern English, w h ic h  w ould  create th e  post

vocalic [j] o r [w ] as a redundant feature. This is an inconsistency 

because, as w e  have seen before, i f  the  o ff-g lide  [j w l exists in  the  

u n de rly in g  fo rm , then tenseness is a redundant feature (as i t  is 

treated by Trager & Bloch), and i t  makes no sense to say tense 

vow els d iph thongize. However, i f  tenseness is considered to  be a 

phono log ica lly  contrastive feature, the n  the  o ff-g lide  is redundant, 

and i t  makes no sense to say o n ly  tense vow els are found before [j 

w ]. Kahn s analysis therefore gives us no specific clues as to  how  to 

analyze the  RGDs, but does suggest th a t th e y  be considered pa ra lle l 

to d iph thongs like  /a j aw o j/, because / r /  is considered to  behave 

phono log ica lly  like  / j /  and / w / .
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VEATCH 1 9 91

Veatch (1 9 9 1 ) presents a fu lly  detailed revised vers ion o f 

Trager & Bloch s glide slot analysis, one in  w h ic h  the re  is no post

voca lic  / h / .  and / r /  is in  the glide slot alongside / j /  and / w / t based 

upon the  fo llo w in g  observations:

1) Diphthongs /a j aw o j/  cannot occur before / r /  in  the  same 

sy llab le  (pp. 50 -51 ) (as per Kahn, above).

2) Most of the  sequences in  the / V j r /  and / V w r /  categories 

th a t Trager & Bloch propose are actua lly  heterosyllab ic. w i th  the  / r /  

ac tu a lly  being the onset of the fo llo w in g  syllab le: likew ise  the  

sequences in  the / V r /  class, w here the  / r /  m ig h t ac tua lly  be 

considered am bisy llab ic  (p. 56).

3) There is no contrast of vow e l leng th  before / r / ,  hence th e re  

is no need fo r  any / V j r / ,  /V w r / ,  or / V h r /  classes contrasting w i th  

/ V r / .

Therefore, the / V r /  sequences should be trea ted the  same as 

/ V j /  and / V w /  sequences. Veatch also e lim inates the  / V h /  category 

(indeed, e lim in a tin g  / h /  from  the glide s lo t) by dismissing "yeah" 

and "huh" as m arg ina l words, c la im ing "idea" is tr isy lla b ic , and 

se tting  up a separate / V : /  category, w h ic h  includes w h a t w e re  Trager 

& Bloch's / i j  u w  ej a w  aeh o h /.
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U ltim a te ly , Veatch has the fo llow ing  categories (pp. 81 -82 ):

1) Short Vowels: / i  e ae u a  a /

2) Long Vowels: / i  ej a :14 u o o /

3) / j /  diphthongs: /a j o j/

4) / w /  diphthongs: /a w /

5) / r /  diphthongs: / i r  e r aer u r o r1* a r /.  (The /a e r/ does not 

occur tau tosy llab ica lly  but o n ly  he terosy llab ica lly  in  dialects w h ich  

contrast ‘m a rry " w ith  "M ary. ")

Thus, Veatch regards the  RGDs as paralle l to the  d iphthongs /a j 

aw o j/,  but his analysis w ould seem to classify a ll these diphthongs 

as b iphonem ic, not monophonemic.

However, I believe Veatch s analysis is com patib le w ith  a 

m onophonem ic analysis, fo r the  fo llo w in g  reasons:

1) Veatch cites studies in  w h ich  RGDs behave just lik e  o ther 

d iphthongs and monophthongs w ith  respect to the de le tion  o f 

fo llo w in g  / t /  and / d /  (p. 60).

2) Veatch puts both vow els and glides in  the nucleus node o f 

the syllable, d is tinct from  the coda. Hence, there is a w a y  in  w h ich

14Presuming a dialect that contrasts the vowel in "palm" w ith  the one in “lot."
I5This / o r /  (my (Orl) would actually have the same nucleus as / a /  in the same
way /o /  does.
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diphthongs pa tte rn  lik e  single vowels, and no t lik e  VC sequences (p.

62 ).16

3) Veatch (c it in g  Maddieson 1984) claims th a t severe 

restrictions of v o w e l/g lid e  combinations (such as w e have seen in  the 

s ituation of a ll / j / .  / w / ,  and / r /  diphthongs in  English) are common, 

w h ile  restric tions of vow el/coda consonants are rare. A no the r w a y  

of looking at th is  is th a t vo w e l/g lid e  sequences w ou ld  have to be just 

listed in  the in ve n to ry , as items in  a paradigm among the in v e n to ry  

o f phonemes, w h ile  VC sequences are syntagm atic sequences w h ic h  

do not have to be listed in  the in ven to ry , because th e ir  existence can 

be determ ined by a general princ ip le  of perm utations. Note the 

s im ila r ity  between Veatch's statement and the "restricted set" 

c rite rio n  fo r de te rm in ing  w h e the r a g iven d iph thong  is mono- or b i

phonemic (see section 3-1.2, above).

4) Veatch o v e rt ly  states tha t "the nucleus and the glide act 

together as a u n it in  h is to rica l change. Stating these changes is made 

sim pler w hen these are treated as a single u n it"  (p. 64). So. there  is a 

sense tha t Veatch, even though he is using a tw o -s lo t analysis, does 

regard a ll the vow els and / j  w  r /  diphthongs as English as behaving 

like  single un its a t some level. The use of the  "g lide slot", and 

separate long and short vow e l categories, m ay be a w a y  of fu r th e r

16A sim ilar analysis is found in Giegerich 1991: 165.
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specify ing categories o f vowels in to  na tu ra l classes, w h ile  s t i l l  

c la im ing th a t th e y  a ll behave s im ila r ly  in  some w a y  and should a ll be 

listed in  the in v e n to ry 17. Therefore, Veatch's analysis does n o t re a lly  

con trad ic t De Camp’s (see above), but should be considered a more 

detailed v a r ia n t of it.

Let us reca ll tha t, even in  the  o rig in a l "glide slot" analysis 

(Trager & Bloch 1941), in  w h ich  the  / r /  is in  a separate slot fro m  the  

glides / ] /  and / w / ,  separate categories s t i l l  have to be set up to 

e x p lic it ly  account fo r a ll the monophthongs, diphthongs, and RGDs. 

That is to say. Trager St Bloch have d is tin c t V, Vj, Vw , Vh, V r, V jr, 

V w r, and V h r columns and show w h ic h  vowels go in  w h ic h  colum n. 

They do not. how ever, have separate Vd, or Vjk, or Vhm  columns, 

etc. Were the  canonical d iphthongs and RGDs tru ly  syn tagm atic  

sequences, the re  should be no need to e x p lic it ly  lis t out a ll examples: 

th is  should fa ll out n a tu ra lly  by  the  com bination o f discrete elem ents 

(as i t  appa ren tly  does fo r vow e l + consonant sequences). Hence, 

the re  is a w a y  in  w h ich  a supposed m u lti-s lo t analysis lik e  Trager St 

Bloch's is equ iva len t to an in v e n to ry  o f phonemes.

17This could be what Pike (1947a) was trying to say when he said "the unity of 
[aj] is described on a higher level of structural sequence than that of

92

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



3 2.3. O ther Treatments;

There are a few  ea rly  analyses, by Twaddell (1 9 3 5 ). K an tner & 

West (1 9 38 ), and Jones (1 9 5 0 ) th a t w ou ld  appear on th e  surface to 

be supporting a fram ew ork in  w h ic h  the  RGDs are trea ted as d is tin c t 

fro m  the  canonical phonemes, and hence could be considered 

com patib le  w i th  a monophonemic analysis. F u rthe r in ves tig a tio n , 

how ever, shows these analyses to be resu lting  from  an incom ple te  

considera tion of a ll the re levan t issues.

Tw addell (1935: 54) says the vow els th a t occur before / r /  

should be regarded as d is tinc t fro m  those tha t occur before / t / ,  / k / ,  

etc., because th e y  exist in  a d iffe re n t system of contrasts. However. 

Tw addell also regards the  Ip] in  'sp ill" as a d iffe re n t phonem e from  

e ith e r o f the  in it ia l stops in  "p ill"  o r "b ill."  So, Tw addell is no t 

adhering s t r ic t ly  to the p rin c ip le  o f com plem entary d is tr ib u tio n , 

w h ic h  is pa rt o f trad itiona l A m erican phonemic analysis. I t  m ay be 

th a t Tw adde ll is actua lly advocating an arch iphonem ic so lu tion  fo r 

the nucle i o f RGDs, as per M ou lton  and others (see above), bu t th is  is 

no t clear from  his claims, because an archiphonem e is n o t a d is tin c t 

phoneme, but the reduction of con trast between tw o  or m ore 

o the rw ise  contrasting phonemes.

phonemes as such.”
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K antner & West (1938 ) treat the  RGDs as para lle l to the  o the r 

d iphthongs (p. 3 2 8 ff) ,  but the y  are using pu re ly  phonetic c rite ria . 

They also tre a t / V I /  sequences in  the same m anner, and make no use 

of any c r ite r ia  fo r  deciding w hether a g iven phonetic  d iphthong 

behaves lik e  a monophoneme or sequence o f phonemes.

Jones (1 9 5 0 ) claims th a t r-colored vow els must be treated as 

phonemes d is tin c t from  uncolored vow els (p. 85). Though he makes 

no ove rt consideration of RGDs, he does gene ra lly  regard the English 

diphthongs as monophonemes (pp. 7 0 ff) . H owever, he claims th a t a ll 

vowels w ith  any sort o f colorization (inc lud ing  nasalization, b rea thy  

voice, creaky voice, etc.) must be considered d is tin c t phonemes. This 

v ie w  w ould then presumably lead one to analyze nasal vowels as 

separate phonemes even in  a language w h e re  th e y  are in  

com plem entary d is tr ib u tio n  w ith  ora l vow els (English, fo r example). 

Such a v ie w  is no t consistent w ith  tra d itio n a l Am erican phonemic 

analysis e ither, and cannot be incorporated in to  the  fram ew ork  o f 

th is  dissertation.

There are a fe w  other treatm ents o f the  RGDs th a t bear 

m ention ing. K re id le r (19 89 ) does give o ve rt m ention  of the RGDs (p. 

6 0 -62 ) and gives them  separate lis tings in  h is in v e n to ry  of 

phonemes alongside the  monophthongs and o th e r d iphthongs (p. 67 ). 

However, th is  is u ltim a te ly  not a phonological analysis, but m ere ly  a
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w a y of accounting fo r  the va ria tio n  in  pronunciation o f the  h is to rica l 

/ V r /  sequences w e  fin d  across dialects. K re id ler transcribes the  

nuclei in  the  RGDs w ith  the same symbols used fo r  the  tense vowels, 

but th is  appears to be an a rb itra ry  choice or a w a y  o f keeping the 

RGD categories d is tinc t, since K re id le r transcribe the tense vow els 

redundan tly  as long vowels or d iphthongs, serving to fu r th e r  

d istinguish them  from  the la i vow els.

G iegerich (1 9 9 2 ) considers th e  phonological status o f the  nuclei 

in  the RGDs o f GA, but states th a t he does not know  how  to resolve 

the issue (p. 64 ). He does transcribe the RGDs genera lly  w ith  tense 

vow e l symbols throughout, but th is  also appears to be an a rb itra ry  

choice.

3 3. W hat Needs to Be Determined:

W hat needs to be determ ined is a w a y  of q u a lify in g  how  the 

nuclei in  the  RGDs f i t  in to  Trubetzkoy s Rule V I, nam ely w h e th e r 

they  occur independently . Remember th a t i t  is not a t issue w h e th e r 

the nuclei could be considered allophones of one o f the  canonical 

vow el phonemes. Given the large num ber of vow e l phonemes of 

English, and the  large portion of the  po ten tia l vow e l space th e y  

occupy, any  v o w e l could be a p e rfe c tly  plausible a llophone of a
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canonical vo w e l phoneme. Even i f  w e  had a d iph thong whose 

nucleus was (oel, there 's  no reason th a t cou ldn 't be an a llophone o f 

/ e / ,  or / a / ,  etc.

Rather, the question w e need to answ er is "Does English a llo w  

the  nuclei o f the RGDs w ith in  its norm al range o f vow e l a llo ph o n y? " 

Therefore, w e  need to have in fo rm a tio n  on w h a t the allophones o f 

th e  canonical vo w e l phonemes are before e ve ry  possible consonant 

(and w ord f in a lly  fo r  those vowels th a t are a llow ed in  th a t  position). 

To compare the  nucle i of the RGDs w ith  the  average fo rm a n t 

measurements of th e  various canonical v o w e l phonemes is no t 

enough. I t  could v e ry  w e ll be th a t allophones o f vowels before / d /  

or / [ / ,  etc. are equa lly  deviant.

So, w e  need to figu re  out w h a t the range o f a ll a llow ab le  vo w e l 

allophones is. The more the nucleus o f an RGD is w ith in  th e  range of 

a llophony of a canonical vow e l phoneme, th e  more lik e ly  i t  is th a t 

the  nucleus does occur independently  and thus th a t the RGD is 

b iphonem ic. The more the nucleus o f an RGD lies outside the  range 

o f a llophony of a canonical vow e l phoneme, the  more l ik e ly  i t  is th a t 

w e  can say th a t th is  nucleus does not occur independen tly , and thus 

the  RGD in  question is more lik e ly  to be m onophonem ic accord ing to 

T rubetzkoy's Rule V I.
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However, we have seen analyses of d iphthongs (such as Trager 

& Bloch's, M oulton s fo r German, etc.) w here in  these phonetic  c r ite ria  

are no t considered re levant, but hav ing  a consistent sy llab le  

s truc tu re  takes precedence over any o ther considerations.

U ltim a te ly  then, the decision of w h e the r diphthongs lik e  GA /a j aw 

o j/  are mono- or b iphonem ic is beyond the scope of th is  d issertation, 

despite th e  thorough discussion the  m atte r has been g iven  in  th is  

chapter. W hat can be determ ined, however, is w h e th e r the  RGDs 

pa tte rn  lik e  the diphthongs /a j aw o j/, or like  the vo w e l + sonorant 

sequences like  /e n  am /, etc. That is the u ltim ate  goal o f th is  study.

I f  the RGDs do pa tte rn  like  /a j aw  o j/  and not like  /e n  a m /, etc., then 

a m onophonem ic analysis w i l l  be advocated, based on the  fa c t tha t 

the  diphthongs /a j aw o j/  are usually considered and placed in  the 

in v e n to ry  of GA vowels alongside / i i e e a e u u o o a  a / ,  but th is  is 

no t to preclude the poss ib ility  o f a biphonem ic analysis fo r  the 

d iph thongs as w e ll.

I t  is not assumed in  th is  m a tte r tha t there is a de fau lt 

argum ent. Remember tha t the re  is no default analysis fo r  the 

c lass ifica tion  of a g iven d iph thong  as monophonemic o r biphonem ic 

e ith e r. The classification of the nucle i of the RGDs w ith  the  canonical 

vo w e l phonemes is in  itse lf a cla im  th a t must be defended and 

cannot be assumed. I t  must be shown th a t the vow els before / r /  do
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behave like  the canonical vow el allophones of GA across the various

domains.

Based on a p r io r i considerations we could make the  fo llo w in g  

co n trad ic to ry  observations:

1) That the  RGDs should be classified as vow el ♦ sonorant 

sequences, because tha t is w ha t they  are h is to rica lly , and i t  is 

sim pler to assume th a t a situation has not changed than th a t i t  has 

changed. However, the historical mergers and changes w e have  seen 

before / r /  in  Chapter Two show already the  d iff ic u lty  of 

id en tifica tio n  of the  nucle i in  the RGDs w ith  the canonical vow els, 

inc lud ing th e ir h is to rica l cognates. For example, the nucleus in  (A r] is 

cognate w ith  /ae/, but phonetica lly s im ila r to, and fre q u e n tly  

id en tified  as / a / .  This points out the im poss ib ility  of the  assumption 

of classification o f the nucle i in the RGDs w ith  any of the canonical 

vowels.

2) That the  RGDs should be classified as s im ilar in  s truc tu re  to 

the diphthongs /a j aw o j/, because the y  are phonetica lly  d iph thongs 

as w e ll, and i t  is s im pler to treat a ll phone tica lly  s im ila r segments 

(and sequences) as belonging to a na tura l class.

These tw o  a p r io r i assumptions are con trad ic to ry , but bo th  are 

va lid . Therefore, w h a t we need to do is compare the RGDs w i th  both 

the diphthongs and vow e l ♦ sonorant sequences to see w h ic h  group
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th e y  behave most s im ila r ly  to. Patterns w i l l  have to  be observed in  

a v a r ie ty  of domains. We have already seen th a t in  the  domain of 

d is trib u tio n , the  RGDs behave more like  the d iphthongs in  th a t th e y  

a llo w  o n ly  a restricted set o f sequences, w h ile  the  v o w e l + sonorant 

sequences a llow  unrestric ted sets. In  Chapter Six. w e  w i l l  see w h ic h  

group the  RGDs pa tte rn  most s im ila r ly  to in  the dom ain o f acoustic 

phonetics.

In  addition, in  Chapter Seven, the m atter w i l l  be investigated 

in  th e  fie ld  of experim enta l phonology, w ith  the use o f psychological 

testing. I t  is not assumed th a t the  evidence from  a n y  one domain 

takes precedence over another. Rather, i t  is the preponderance of 

evidence, and the consistency in  results between d iffe re n t domains, 

w h ic h  w i l l  determ ine how  the  RGDs are to be best classified.

A n  additional re lated m a tte r to be determ ined is the  

phonological status of the  rh o tic  vow e l [a r] as in  "b ird ." Though 

(u n lik e  the s ituation fo r  the  RGDs) there is widespread 

acknow ledgm ent th a t [? ] can be treated as a d is tin c t phoneme, and 

no t as a sequence of a vo w e l fo llow ed  by / r /  (w h ich  i t  arose from  

h is to rica lly , see Chapter Two), the re  is s till some discrepancy. For 

example, De Camp 1945, Lehiste  1964, Delattre 1965, Leh iste  & 

Peterson 1967, Kahn 1980, and Ladefoged 1992 tre a t [ar] as a d is tinc t 

phoneme, but Trager i t  Bloch 1941, Gramley i t  Patzold 1992,

99

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



W ardhaugh 1995. and Hammond 1999 tre a t i t  as a b iphonem ic 

sequence18. The m o tiva tio n  fo r  trea ting  [â ] as a d is tinc t 

monophoneme is clear: i t  is phone tica lly  a fa ir ly  steady-state vow e l. 

However, the  discrepancies in  phonemic classification fo r  [a l̂ m ake i t  

advisable fo r  us to  examine i t  using the same c rite ria  w e w i l l  be 

using to examine the  RGDs.

18There are also some other views, such as Bloomfield 1933 and Veatch 1991. in 
which [a-J is treated as a nuclear variant of / r / .
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Chapter 4: Vowels before / ! / .

4.1. In troduction

A discussion of vowels found before / l /  (or / V I /  sequences), and a 

discussion of th e ir  possible phonological status w ou ld  seem to be 

unnecessary. Given the  standard set of GA vow e l phonemes / i  i e e ae 

u u o a q a  aj aw o j/. we can easily assign these to the  contrasting 

vow els in  words like  "eel", " ill" ,  "a il", "L". "A l". "pool", "pu ll", "hole", 

"a ll", "doll", "hull", "aisle", "ow l", and "oil", respective ly, g iv in g  us a 

complete contrast of vow e l phonemes before / l / ,  m uch lik e  w e fin d  

before the o ther English consonants, and un like  w h a t w e f in d  before 

/ r /  (see Table 31  in  Chapter 3, above).

Furthermore, i t  could be stated that, w h ile  / r /  is a cen tra l 

approxim ant, and there fore  parallels to the o ther ce n tra l 

approxim ants / j /  and / w /  need to be investigated, / l /  is a true 

consonant, a sonorant akin  to / n /  and /m /,  and should no t be 

expected to behave like  / r / ,  much less like  / j /  and / w / ,  despite the 

fa c t th a t / l /  and / r /  are o ften  grouped together as " liq u id " 

consonants.

Le t us remember, though, th a t at some po in t in  h is to ry  English 

/ r /  was both phonetica lly  and phonologically a consonant as w e ll
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(see Chapter Two). I t  was phonetica lly lik e ly  a t r i l l  or tap and 

allowed the fu l l  range of vow e l phoneme contrasts before it. The 

fo llo w ing  changes happened to make / r /  behave less lik e  a 

consonant, and more lik e  the cen tra l approxim ants / j /  and / w / :

1) / r /  became a centra l approxim ant phone tica lly

2) A stressed syllab ic version of / r /  has developed i / a r / ) ,  ak in  

to the stressed sy llab ic  versions of / j /  and / w / :  / i /  and / u / 1.

3) The num ber o f vow el contrasts before / r /  became reduced, 

to as few  as fo u r in  some dialects.

4) The vow els th a t did contrast before / r /  came to be no t 

easily id e n tifia b le  w ith  any of the standard vo w e l phonemes, and 

fre q u e n tly  v e ry  d iffe re n t from  th e ir  n o n -rh o tic  reflexes.

5) / r /  came to be no longer a llowed a fte r another tau tosy llab ic  

centra l approxim ant. Sound changes associated w ith  th is  w e re  the  

re -sy llab ifica tion  of /a jr  a w r /  sequences and the non-occurrence of 

off-glides a fte r tense vowels like  / i /  and /e / .

We shall see th a t a ll of the types o f changes listed above also 

have happened to / l /  and the vowels before i t  in  at least one v a r ie ty  

of GA. Hence, the  assumption th a t a discussion of the phonological

'That is not to say that / i /  and /u / bear the same historical connection to / j /  
and /w /  that / y /  does to / r / .  or that there are synchronic alternations 
involving these glide/vowel pairs, but merely to point out symmetry in the
phonological inventory.
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status o f / V I /  sequences is unnecessary may n o t be a safe one. A 

thorough investiga tion  of / l /  and the vow els before i t  must be 

conducted.

4.2. Comparison of / l /  to / r / .

Le t us examine the s itua tion  of / l /  to see i f  i t  is para lle l to / r /  

in  any w ay. M any o f these parallels are m entioned by Veatch (1991

6 8 ).

1) Is / l /  phone tica lly  a centra l approxim ant?

Answer: maybe. Comparing the measurements o f the f irs t  

th ree  form ants of onset vs. coda / l / ,  Lehiste (1964 : 18, 20 ) finds  the 

coda / l /  to  have consis ten tly  d iffe re n t F I and F2. Averages o f the 

fo rm an ts  of f iv e  m idw este rn  speakers of A m erican English show the 

fo llo w in g  fo rm an t values:

E l EZ E l

in it ia l / I / 295 950 2610

f in a l / ! / 455 715 2585

103

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



The h ig h e r F I indicates th a t post-vocalic / l /  is more voca lic  

than  the pre -voca lic  va rie ty . A h igh F I is usually in d ica tive  o f a 

lesser degree o f constric tion  in  the vocal tra c t (such as fo r  lo w  

vow els), w h ile  a low  F I is usually in d ica tive  o f more cons tric tion  

(such as fo r  h igh  vow els or cen tra l approximants). The lo w e r F2 

indicates th a t the  post-vocalic / l /  is more re tracted or ve larized. 

Complete voca liza tion  of post-vocalic / ! /  has been reported fo r  

P ennsylvan ia  by Ash (1982), and in  some B ritish  dialects by  W ells 

(1 9 8 2 ) and H arris (1994).

2) Is the re  a stressed syllab ic / l / ?  Answer: Yes. in  some 

dialects. This m ay come about from  h is to rica l sequences of various 

short vow els plus / l / .  Kantner & West (1938 : 328) g ive  the 

p ronuncia tion  [m jk j fo r  "m ilk " (from  /m ilk / ) .  Bailey (19 85 : 23 7 ) has 

"pu ll" ( / p u l / )  as [p j:l, and has a spectrogram supporting the  cla im  

th a t there re a lly  is a pure syllab ic consonant here, no t a vo w e l 

fo llow ed by / ! / .  W ells (1982: 551) describes Southern Am erican 

English dialects w h ic h  have a stressed sy llab ic  ve la r (no t ve la rized 

a lveo lar) la te ra l It.:) out of / u l /  in  words like  "fu ll" , "bu ll", and "w o lf", 

or even out o f / a 1 / in  the words "bulge" and "bulk" (though i t  is no t 

clear w h e th e r these la tte r tw o  words had / a 1 /  d ire c tly  before th e y  

had Ii:I, or w h e th e r / u l /  was an in te rm ed ia te  stage). Hammond
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(1999 : 143) mentions possible pronunciations o f / u l /  a n d / A l /  in  

words such as "bu ll" or "m u ll" as [J].

3) Is there a reduction o f vow el contrasts before / l / ?  Answer: 

Yes, in  some dialects. Labov el  al. (1972: 2 3 6 ff)  report mergers of / i -  

i /  and /u -u /  before / l /  in  some Salt Lake C ity speakers, so th a t " f i l l"  

and “fee l" are homonyms, as w e ll as "pull" and "pull." D ickey (1997) 

m entions the same mergers happening in  P ittsburgh, PA, along w ith  

the  fu r th e r  change of / o /  to / u /  before / l / ,  so th a t "pool", "pull", and 

"pole" are homonyms. This la tte r  merger is also reported fo r  Ohio by 

Thomas 1996. Merger of / i - i / ,  /u -u /,  and /e -e /  is m entioned in 

Texas by Bailey 1991 and Bernstein 1993, and in  Oklahoma by Bailey 

et al. 1993. Meger o f / a - o /  in  California is m entioned by Veatch 

1992 and Thomas 2001. Veatch 1992 also m entions /ae-e / merging 

before / l /  in various dialects.

A t least one study has provided evidence th a t speakers' 

categorizations of some o f the  vowels found before / l /  have changed 

along w ith  the phonetic changes. Di Paolo (1988), perform ed a study 

of Salt Lake V a lley (U tah) English speakers in  w h ich  subjects were 

asked to categorize English words by w r it in g  them  in  one o f 10 boxes 

w h ic h  already contained words exem plify ing one of th e  10 vowels / i  

i e e a e u u o a  a / ,  or in  the "o the r” category at the bottom  of the page.

105

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Di Paolo’s study was perform ed on th ree  groups of subjects: 1) 

teenaged h igh  school students, 2) the  parents of these students, 3) a 

group of older adults, consisting o f the  grandparents o f the  students 

or friends of th e ir  fam ilies  belonging to the grandparents’ 

generations. A ll  subjects tested w ere from  fam ilies w h o  w e re  long 

tim e residents o f Utah.

Di Paolo found  th a t 31.3% of the  teenagers tested (compared 

w ith  1.5% of th e ir  parents and 5 3% o f older adults) categorized the 

words " fe e r, ’deal", and "heal'' e ith e r w ith  the  / i /  words " m it t ", "spit", 

and "m id" or in  the  "o ther" category, ra th e r than  the / i /  words 

"meet", "speed", and "Pete." Likew ise, she found th a t 24.3% o f the  

teenagers (0% o f th e ir  parents, 5 4% o f the  older adults) categorized 

the  words "sale", "tail", and "pale" e ith e r w ith  the / e /  words "m et", 

"bed and "net" o r in  the "other" category, ra th e r than w ith  the / e /  

words "mate", "m aid", and "jade". She also found th a t 36.9% of the  

teenagers (22.7% o f th e ir  parents, 13.2% o f the  older adults) 

categorized the w ords "cool", "school" and "pool" w ith  the  / u /  w ords 

"could", "book" and "hood" or in  the "o ther" category, ra th e r th a n  w ith  

the / u /  words "mood", "hoot" and "food."

De Paolo's fin d in g s  demonstrate no t o n ly  a general tendency 

tow ard  low e ring  and lazing of vowels before / l /  in  a t least one 

dia lect of Am erican English, but the poss ib ility  tha t th is  phonetic
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s h ift has resulted in  phonological re-analysis fo r  some o f the 

speakers as w e ll. However, i t  should be noted th a t in  no s itua tion  

did she f in d  a m a jo rity  of subjects id e n tify in g  the  vow e ls  before / l /  

as o the r than  the vowels th e y  are cognate w ith . This should be 

contrasted w ith  her find in gs  concerning vowels before / i ) /  in  the 

same test group (see Chapter Five, below)

4) A re  the vowels th a t do occur before / l /  d i f f ic u lt  to id e n tify  

w ith  any o f the standard v o w e l phonemes, and are th e y  s ig n ifica n tly  

d iffe re n t from  th e ir non-la te ra l cognates? Answer: the  c rite ria  fo r  

decid ing the  answer to th is  question are somewhat subjective. 

C erta in ly , linguists have n e ve r seemed to have the troub le  

id e n tify in g  w ha t vow el phones occur before / l /  the  same w ay th e y  

have w ith  id e n tify in g  w h a t vow els occur before / r / .  Psychological 

evidence to help answer th is  question w il l  be prov ided in  Chapter 

Seven.

However, vowels before / l /  are claimed to  d if fe r  s ig n ifica n tly  

from  th e ir  non-la te ra l cognates in  some situations. B ronste in  (1960 : 

252 ) claims tha t / e /  before / l /  can be pronounced as lea). This is 

also claim ed fo r B ritish  English by Cruttenden (1 9 94 : 120). Hence, 

the  developm ent of / e /  before laterals is more s im ila r to  / e /  than it  

is to /e / .  This is d ire c tly  pa ra lle l to the rho tic  cognate o f /e / ,  w h ich
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is more lik e  / e /  as w e ll. Indeed. Bronstein claims th a t words lik e  

"fa il" and "fare" can have the same vow el: lea). In  addition, 

Cruttenden (p. 131) and Carr (1991: 61 ) cla im  tha t / i /  is fre q u e n tly  

[ia l before / l / .  pa ra lle l to the cognate of / i /  before / r / .

5) Is / l /  p roh ib ited  a fte r the tau tosyllab ic glides / j /  and /w / ?  

Answer: Yes, sometimes. Kahn (1980 : 122) claims th a t the re  is a 

major d iffe rence between / r /  and / l / ,  in  th a t/1 / is allowed 

tau tosy llab ica lly  a fte r diphthongs in  words lik e  "tile " and "tow e l", but 

/ r /  isn 't (hence / r /  is phonologically a glide, and / ! /  is phono log ica lly  

a consonant).

However, o th e r sources make d iffe re n t claims (a t least fo r  

some dialects). B ronste in (1960: 201 ) claims a (a) is inserted before 

/ l /  a fte r d iphthongs in  some dialects, hence "file ", "scowl", "kn o ll", 

"pail", and " fo i l” are (fajal, skawal, nowal, pejal, fo ja l] respective ly .

This inserted [a] w ould lik e ly  make the  words b isyllabic. Veatch 

(1991: 68) counts tw o  syllables in  words w ith  /a w /  and / o j /  before 

/ l /  such as "o w l" and "oil".

Lavoie & Cohn (1999 ) had six na tive  speakers o f N o rth e rn  

dialects of Am erican English f i l l  out a questionnaire asking them  how  

many syllables each w ord in  a lis t o f 170 had. They found subjects 

to be sp lit as to how  m any syllables th e y  thought w ere in  w ords w ith
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the  vow els / i  e u /  or d iphthongs /a j oj a w / fo llow ed  by / l / ,  such as 

fee l ", "fail", f i l e ", and "o il." H a lf the subjects said such words w ere 

monosyllabic, h a lf said th e y  had more than  one sy llab le .2

Let us also note th a t the contraction I ' l l "  has the  tw o  v a r ia n t 

pronunciations [aj>] and [a ll. Since [ajl] is supposedly no t allowed, we 

have the same choice to e ith e r "sy llab ify  or drop a g lide" tha t w e saw 

w ith  "our" previously (section 2.2.3)

A d d itio na lly , one o f the changes we have seen above, in  w h ich  

/ e /  becomes [eal before / l / ,  has the same e ffect. The post-vocalic [j] 

usually heard a fte r / e /  is not allowed before / l / .  This is d ire c tly  

para lle l to the changes before / r / .  I f  we rem em ber from  Chapter 

Two, / r /  became syllab ic a fte r the diphthongs /a j aw o j/,  w h ich  w ere 

diphthongs early in  M odern English, but blocked the  fo rm a tion  o f the 

glides [j] and [w l a fte r the  tense vowels / i  e u o /, w h ic h  d idn 't 

become diphthongs u n t il la ter, and fo r whom  d iph thong iza tion  is a 

redundant feature. A para lle l s ituation seems to  hold true  fo r / l / .

To sum up, le t us compare / l /  and / r /  to bo th  the 

uncontroversia l cen tra l appro iim ants / j /  and / w / ,  along w ith  the 

true sonorants /n  m /.

2Lavoie and Cohn allowed subjects to claim that words had "1.5" syllables.
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/  i w / LlL I1 L /m  n /

phonetically a central approximant: yes yes sometimes no

stressed syllabic? y y sometimes no

reduced vow el contrasts? y y sometimes no3

vowels which occur before hard to identify? y y ? no

prohibited a fte r laulosyllabic glides? y y sometimes no

I t  seems th a t / l /  could be categorized e ith e r w i th  th e  ce n tra l 

approximants or w i th  the true sonorants depending on how  true  the 

data is fo r  the  d ia lect in  question.

4.3. W hat Needs to be Determined

W hat rem ains to be done is to  determ ine, fo r  the  d ia lec t under 

study (M odern California English), the  answers to the  fo llo w in g

questions:

1) Is the post-vocalic / l /  a true  sonorant or a ce n tra l 

approx im an t?

2 )  A re stressed / u l / ,  / a 1 / ,  or / i l /  pronounced as [Jl in  th is

dialect?

3There are American English dialects which merge /e /  and / i /  before nasals 
such that "pen" and "pin" are homonyms (Wells 1982: 540-541).
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3) Do w e  have reduced contrast o f vow els (such as / i - i / ,  /e - e /  

/ e - a e / ,  / u - u / ,  / a - o / )  before / l / ?

4) A re the  vow els tha t do occur before / l /  categorizeable w ith  

any of the  standard vow e l phonemes? This question w i l l  have to be 

answered in  tw o  domains (psychological and phonetic ) in  a pa ra lle l 

m anner to the  vow els before / r / .

5) A re words lik e  "ow l" and "N ile" m onosyllab ic or b isyllab ic?

6) A re glides allowed before / ! /  a fte r the  vow els / i  e u o /?

Most o f these questions can be answered by  a simple

exam ination o f the  acoustic data, and w i l l  be investigated in  Chapter 

Six. The psychological status of vow els before / l /  w i l l  be examined 

in  Chapter Seven.

4.4. Past Phonological Analyses

There have not been many phonological analyses of vow els 

before / l / ,  fo r  the  reason tha t most lingu ists a re n 't aware o f the  

changes m entioned above tha t have occurred before / l / .  These 

changes have lik e ly  started in  the tw e n tie th  cen tu ry  and are s t i l l  

spreading. L inguists usually trea t / l /  just lik e  o th e r consonants and 

a llow  a ll standard vo w e l phonemes to occur before / l /  ( fo r example, 

Hammond 1999: 1 13-1 14).
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There are a fe w  treatm ents th a t should be m entioned, though. 

Kantner & W est (1938 ) trea t / V I /  sequences just like  / V j /  and /V w / ,  

but, as m entioned before (section 3.2.3), th e ir tre a tm e n t is based 

pure ly on phone tic  considerations. De Camp 1945 (w ho. as w e 've  

seen before in  section 3.2.2.1. regards the  RGDs as m onophonem ic) 

disagrees w ith  Kantner St West, saying th a t / V I /  sequences are 

biphonemic. However, he goes on to say th a t change is ubiquitous, 

and a m onophonem ic analysis m igh t be justified "a ce n tu ry  hence"

(p. 4).

Since voca liza tion of coda / l /  and a ll its concom itants have gone 

fa rth e r in  some B ritish  English dialects (p a rticu la rly  Cockney 

English), there  are some mentions of phonological re-analysis fo r 

such dialects, w h ic h  m ight give us clues as to how to deal w ith  

paralle l s ituations in  GA. Knowles (1987 : 83) does rem ark on the 

parallelness o f / ! /  to / r /  and says th a t (U.K.) dialects are in  a state of 

trans ition , and th a t phonemic analysis is d iff ic u lt a t th is  po in t in  

time. W ells (19 82 : 50, 259) says th a t diphthongs like  (iu  eu l tha t 

arise out of h is to rica l / V I /  sequences in  Cockney English could be 

analyzed as monophonemic. Note here, however, th a t the  post

vocalic / I /  has vocalized a ll the w a y  to the  vow e l [u]. We can also 

f in d  examples o f the  vocalization o f post-vocalic / ! /  to a h igh  back
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rounded vow e l in  o th e r languages such as French (Boyd-Bowm an 

1954: 8 I f f )  and Slovene (Sustarsic, Komar, & Petek 1999).

Veatch (1991 : 67 -69 ), tak ing  in to  account voca liza tion  of / l / ,  

reduction of contrasts, and resy llab ifica tion , believes th a t / l /  may 

v e ry  w e ll be m oving in to  his ’glide-slot", and hence be para lle l to 

/ r / .  /w / ,  and / j / ,  no t to the o ther consonants. He proposes the 

the o ry  tha t a ll of the  d iffe re n t changes tak ing  place concerning 

vow els before / l /  de rive  from  a single actual change: the  voca liza tion 

o f / l / .  W hat remains to be seen is w h e the r speakers w h o  exh ib it 

vocalized / l /  also e xh ib it a ll o f the changes concern ing the  vowels. I t  

m ay be the case tha t, as we have seen fo r vow els before / r / ,  the 

voca liza tion  of the prev ious ly  consonantal segment m ere ly  sets in to  

m otion a series of sound changes, w h ich  some tim e  la te r a llow  fo r  the  

possib ility  o f the segment being analyzed as a g lide  instead of a true  

consonant.
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C hapter 5: Vowels before /i}/.

As we have seen in  Table 3.1, the  contrast of vow els before the  v e la r 

nasal /x \ /  is also severely restricted in  English. We can also see th a t 

there is no such lack of contrast before the  o ther nasal consonants of 

English: / m /  and / n / .  A t most, six vow els contrast before / t \ / , as 

exem plified  by the  vowels in  the  words "sing", "sang", "leng th",

"song", "sung", and "bong."1 This lack o f contrast is due to the  fac t 

th a t / r j /  is de rived  h is to rica lly  from  a positional v a r ia n t o f / n /  

before the  v e la r stops / k /  and /g / .  In  m any positions, the  / g /  was 

then lost, leav ing  us on ly  / r \ / .  This change lik e ly  had taken place by 

the late 17 th  ce n tu ry  and may have been accepted as Standard 

English as e a rly  as 1600, as evidenced by its  description by  several 

phoneticians o f the  tim e (Dobson 1959: 96 3 -9 65 ).

There was a general shorten ing o f long vow els before most 

consonant clusters (except /m b, nd. Id, rd. r 6 / )  in  the  late Old English 

period (Mosse 1952: 16-18). Hence, o n ly  short vowels w e re  found 

before the  clusters /n g /  and / n k /  in  M idd le  English. Since o n ly  short 

vowels w ere found before these consonant clusters in  ME, i t  is o n ly

•The diphthong / o \ /  can also occur before / i ] /  in onomatopoeias, 
interjections, and humorous slang words such as “oink", "boing", "yoink", or 
"boink." Such words would appear to be rather marginal linguistically, so w ill 
not be discussed here.
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the  descendants o f short vow els we expect to  f in d  before / r j /  today. 

The ME vowels / i  e a o u /  g ive us the vow els in  "sing", "length", 

sang", "song", and "sung", respectively. There m ay be an add itiona l 

vo w e l / a /  in  "bong" th a t contrasts w ith  the /:> / of "song." In  m y 

speech, both / a /  and / o /  exist before /q / .  but ba re ly  contrast. The 

vo w e l / a /  on ly  occurs before / q /  when the / q /  is fo llow ed by / k / ,  

such as in  “donkey” , a n d /o r in  borrowings, onomatopoeias, and 

names, such as "honk", "bonk", “gong", "bong", "Ping-Pong", "King 

Kong", "Ding Dong", "V ie t Cong", "ankh", and a fe w  o the r words. The 

vo w e l / o /  never occurs before /q k / ,  but o therw ise  is found in  a ll 

n a tiv e  standard words.

In  the dialect under consideration in  th is  study, California 

English, the re  is no contrast between / a /  and /o / ,  hence we have 

o n ly  f iv e  possible vow els before /q / ,  as exem plified  by the vow els in  

the words "sing", "length", "sang", "song", and "sung." I w i l l  be 

re fe rr in g  to these vow e l + / q /  sequences as <ing>, <eng>, <ang>, <ong>, 

and <ung> and the vow els in  them  as <i>, <e>, <a>, <o>, <u> respective ly 

fo r  now, since, as we shall see, th e ir phonological c lassification is no t 

obvious.

Phonological classification of vowels before / q /  has been taken 

as a sim ple m atter fo r  some linguists, how ever. Swadesh (1 9 3 5 ) says 

th a t o n ly  lax vowels occur before /q / .  Ladefoged (1993 : 87) is in
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accordance, classifying <ing>, <eng>, <ang>, <ong>, and <ung> as / i  e ae o 

a /  respective ly. This is also done by Hammond (1999 : 113, 117), 

w ho classifies <ing>, <ang>, <ong>, and <ung> as / i  ae o a / ,  respective ly. 

Hammond does no t provide fo r the <eng> vowel, even on h is cha rt 

lis ting  the d is tr ib u tio n  of vowels before / i j k /  clusters (p. 117). This 

may be because th is  is a rare sequence, occurring o n ly  in  'leng th ", 

"strength", and th e ir  derivatives.2 Or i t  may be tha t fo r  some, th is  

vow e l has merged w ith  the <ang> vow e l such as in  "sang." I t  may 

also be th a t fo r  some speakers, the ve la r nasal in  the  words 

“s trength” and “le n g th ” has become [nl, g iv ing  us [strenGl and [len6].

However. Ladefoged (1993 and 1999) brings up some phonetic  

facts w h ich  could po in t to d iff ic u lty  in  the phonological c lassifica tion 

of vowels before / r \ / . Ladefoged claims th a t a ll vowels are raised 

before / r j /  in  the same syllable (though he on ly  refers to f ro n t  

vowels), so th a t the vow el in  "sing" is closer to [i] than [il. the  vo w e l 

in  "sang" is close to [e], and the vow e l in  "length" is in te rm ed ia te  

between these tw o, being "v ir tu a lly  the  same" as [e] in  some dialects, 

more like  [i] in  others. Bailey (1985: 59) also transcribes th e  vo w e l 

in  <ing> as [i], g iv in g  [sir}] fo r "sing." W ells (1982: 541) says the  vow e l 

in  <ing> can be / i /  fo r  some Southern Am erican speakers. Dobson

2Perhaps also in "Bengal?" It  occurs, of course, in one of the names for the 
symbol <rp. "eng", but this word is not often found in the vocabulary of non-
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(1957: 7 1 5 ) describes a W elsh English dialect in  w h ic h  / i /  has 

become / i /  before / r j /  as w e ll.

The back vow els found before / r \ /  don't appear to be d if f ic u lt  

to classify. The vow e l in  <ung> is c lea rly  / a / .  Ladefoged claims the 

vow e l in  <ong> can v a ry  from  [a] to (o). In  a d ia lect l ik e  CE, however, 

w here the re  is no contrast between / a /  and / o / ,  th is  v o w e l could 

on ly  be / a / .

The f ro n t  vowels represent a problem, how ever. I f  <ing> is 

rea lly  closer to [i] than Ii], then cou ldn 't i t  be classified w ith  / i / ?  And 

i f  <ang> is lik e  [el, i t  would seem d iff ic u lt  to classify i t  w i th  /ae/. Also, 

i f  <eng> is "betw een" these tw o, th a t would suggest it 's  more like  / i /  

than the / e /  w h ic h  it  is cognate w ith .

Veatch (1991 : 282) explains these pronunciations as a case of 

m utual (pe rsevera tory  and ass im ila to ry) assim ila tion be tw een the 

fro n t vo w e l and the fo llo w in g  / r \ J . The ve la r / r j /  is fro n te d  due to 

the e ffec t o f the  preceding fro n t vow e l. Then, the  v o w e l assimilates 

to the fro n te d  / t\ /  by becoming more fro n t its e lf3. For the  fro n t 

vowels, an even more fron te d  position in  the vocal tra c t is o ften  

associated w ith  a h igher position in  the  mouth, g iven  the  vaguely

linguists.
3Veatch also describes a dialect of Alabama English in which the opposite 
effect, lowering and backing, happens to front vowels before / t\ / . This doesn't 
contradict the assimilation explanation, however: it only shows that it is not an
in ev itab ility .
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trapezoidal shape o f th e  vocal tract. Hence, these fro n te d  fro n t 

vow e ls  could become h igh e r as w e ll. We sha ll also see in  Chapter Six 

th a t there is a [j] o ff-g lid e  from  the fro n t v o w e l to  th e  fo llo w in g  li)]. 

The perceptual cues associated w ith  a [jl o ff-g lid e  co rre la te  s tro n g ly  

w ith  the perceptual cues o f h igh  fro n t vowels.

A t least one study has provided evidence th a t speakers' 

categorizations o f some of the  vowels found before / r \ /  have changed 

along w ith  the phonetic  changes. Di Paolo (1 9 8 8 ), perform ed a study 

o f Salt Lake V a lle y  (U tah) English speakers in  w h ic h  subjects w ere  

asked to categorize English words by w r it in g  them  in  one of 10 boxes 

w h ic h  already conta ined words exem plify ing  one o f th e  10 vow els / i  

i  e e ae u u o a a / .  Di Paolo's study was perform ed on three groups of 

subjects: 1) teenaged h igh  school students, 2) the  parents of these 

students, 3) a group of o lder adults, consisting o f th e  grandparents of 

the  students or friends of th e ir  fam ilies belonging to the  

grandparents' generations. A ll subjects tested w e re  fro m  fam ilies  

w h o  w ere long tim e  residents of Utah.

Di Paolo found th a t 77.8% of the teenagers tested (compared 

w ith  54.5% of th e ir  parents and 33 3% of o lder adults) categorized 

the  w ord  "sing" w i th  the  / i /  words "m eet", "speed", "Pete", ra th e r 

tha n  the  / i /  words "m itt", "spit", and "mid." She also found th a t 

94.4% of the teenagers (61.9% of th e ir parents. 0% of the  older
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adults), categorized the  w ord  "bang" w ith  the / e /  words "mate", 

"maid", "jade", ra th e r than  the / « /  words "mat", "lag", and "bad."

Di Paolo s find ings  provide ample reason to believe th a t the  

phonetic changes in v o lv in g  vowels before / r j /  have led to 

phonological re-analysis, and th a t th is  phonological re -ana lys is has 

happened recen tly . P a rticu la rly  in te resting  is tha t a ll o f the  o lder 

adults id e n tifie d  the  vo w e l in  bang w ith  /ae/, but v ir tu a l ly  a ll o f the 

teenagers id e n tifie d  i t  w ith  /e / .  The assumption of categorization of 

the  vowels before / q /  w ith  the lax vowels, as has been done by  

Swadesh. Ladefoged. and Hammond, cannot rem ain unquestioned.

Di Paolo's find in gs  are extrem ely in te resting, but th e  fo llo w in g  

th ings s t ill need to be done:

1) Precise phonetic data needs to be gathered in  order to 

compare the vow els found before / q /  w ith  o ther vowels. Di Paolo 

does provide phonetic  transcrip tions o f her subjects' vow els, bu t 

these are a d m itte d ly  im pressionistic.

2) Categorization tests must be done fo r speakers o f the  d ia lect 

under study in  th is  dissertation: C a lifo rn ia  English.

3) Di Paolo does not have subjects categorize words w ith  the  

<eng> vow e l such as in  "length." We need to see i f  subjects pronounce 

th is  vow e l d is tin c tly  from  the <ang> vow e l in  "sang", and i f  th e y  do, 

w e need to see how  i t  is categorized as w e ll.
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4) Di Paolo does not have subjects categorize w ords w ith  the 

<ong> or <ung> vowels such as in  "song" and "sung." This m ay be 

because these vowels are unam biguously / a /  and / a /  respective ly. 

I t  w ou ld  s t il l be he lp fu l to have some phonetic and psychological 

data to see how  na tive  speakers o f C alifornia English pronounce and 

categorize these vowels.
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Chapter 6: Acoustic Analysis

The purpose of th is  chapter is to gather acoustic data fo r  the  nuc le i o f 

the  RGDs in  order to  determ ine how th e y  compare w ith  the  ranges of 

allophones o f the  canonical vowels, as w e ll as to a ttem pt to  answ er 

an y  questions w h ic h  m ig h t have been p re v io us ly  raised regard ing 

the  acoustic q u a lity  o f vowels before / l /  and / i ) / .

6.1. Speech M a te ria l

6.1.1. Speakers

Data was obta ined from  fourteen n a tiv e  speakers o f C a lifo rn ia  

English between the  ages of 19 and 29. Six o f the  speakers w e re  

male and e igh t w e re  fem ale .1 Of the male speakers, three w ere  from  

N orthern  C a lifo rn ia  and three were from  Southern California . Of the  

fem ale speakers, f iv e  w ere from  Southern C a lifo rn ia  and th ree  w e re  

from  N orthern  C alifo rn ia . "Southern C a lifo rn ia " here means the  

Greater Los Angeles and San Diego Areas. "N o rthe rn  C a lifo rn ia " here

! I am completely in agreement with Hagiwara (1995) that there is no reason to 
exclude female data from acoustic studies. I encountered no more difficulty  
measuring the formants of the female speakers than those of the male
speakers.
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means the San Francisco Bay Area, N orthern C entra l V a lley , and 

Sierras. Seven of the  speakers were undergraduate students 

enro lled in  in tro d u c to ry - le v e l linguistics classes, one was an 

undergraduate lingu is tics  m ajor enrolled in  up pe r-d iv is io n  linguistics 

classes, one was a recent graduate who had been a lingu is tics  major, 

tw o  were lingu is tics  graduate students, tw o  w e re  undergraduate 

students from  o th e r departm ents w ith  no fo rm a l lingu is tics  

education, and one was a non-student w ith  no u n iv e rs ity  a ffilia tio n .

6.1.2. Data

Speakers w ere asked to read a lis t o f words spoken in  a fram e 

sentence of "They said (x) tw ice ." Each sentence was read once. Data 

w ere  recorded using h igh  q u a lity  audio equipm ent. A complete lis t 

of a ll words read fo r th is  chapter can be found in  A ppendix B.

The re levan t data fo r  th is  section consisted o f the  fo llo w in g  

w o rd s :2 The words w ere  read in  a non-m eaningfu l o rder (no t the 

order g iven here):

Rhotic vow els and RGDs: ear, air, ore, are, h e r

2Many other words were included in the sample but are not relevant for our
discussion now. They w ill be discussed later.
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/ i / :  dweeb*, E, each, ease, eat, eke, eve, fatigue, heap, heath, 

heed, keen, O'Keefe, piece, quiche, scheme, siege« teethe*

/ i / :  dish, give, hick, him, hip, his, hiss, id, if, in, it ,  itch , midge, 

Pibb6, pig, p ith

/e / :  A, Abe, ace, ache, age, aid, aim, ape, ate, beige, fa ith , H, 

haze, pain, pave, safe, scathe7, vague

/e / :  Beth, Bev, ebb, Ed, edge, etch, F, heck, M, N, peg, pep, pet, 

Pez6, S, Tesh9

/ae/: add, Anne, ash, ass, at, badge, hack, hag, ha lf, ham, has, 

hatch, path, perhaps, scab

/u / :  douche, dude, goose, hoop, hoot, kook, move, ooze, pooch, 

rouge10, soothe, spoof, spoon, stooge, tooth, tube, who, whom  

/ u / :  butch, hood, hoof, hook, push, puss, put 

/o / :  gauchen , globe, home, hope, hose, host, loathe, oaf, oak, 

oat, oath, ode, owe, own, poach, stove, vogue

3A derogatory slang term.
4Eight of the speakers pronounced this word as [sidsl. six pronounced it as 
[si3 l. Since there is not much difference in the effects of [d3 l and [3 !, these 
words were all averaged together. They are labeled w ith [dsl on the scatter
graphs (see below).
5One of the speakers did not recognize this word.
6A brand name of soft drink (Mr. Pibb)
70 ne of the speakers did not recognize this word.
*A brand name of candy
9A surname
10One of the speakers did not recognize this word.
1 'Three of the speakers did not recognize this word
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/ a / :  Goth, hob, hock, hodge-podge12, hog, hop, odd, o ff, on, 

ought, Oz, posh, Scotch, spa, Tom, toss

/ a / :  hub, Huck, hu ff, hug, hum, Hun, Hush, hut, hu tch , of, 

pudge, pus, scuzz, spud, up

W ords w e re  selected based on th e ir  assumed fa m il ia r ity ,  or at 

least h igh degree of p ronounceab iiity  i f  un fam ilia r. The w ords were 

selected in  order to have examples o f a ll the allophones o f the  

canonical v o w e l phonemes before a ll th e  consonants th e y  precede. 

There have been p rio r studies o f contextual va ria tio n  in  vow e ls  

caused by contiguous consonants in  English, but th e y  have no t 

examined a ll vow els in  a ll possible consonantal contexts. For 

example. Stevens. House & Paul (1 9 6 6 ) examined the consonan ta lly  

induced contextua l va ria tio n  in  vow els in  three speakers, but th e y  

on ly  studied the vowels / i  i e se a a  u u /  in  the context o f o n ly  the 

consonants /p  b f  v  0 C s z t d J t j  d3 k g /, noticeably exclud ing / l / ,  

/ r / ,  and / r j / 13-

In  o rder to reduce possible in te rfe rence  from  onset consonants, 

words w ere  selected in  the fo llo w in g  order of preference:

120nly the first syllable ("hodge") of this word was measured.
1 furtherm ore, Stevens. House. & Paul’s data was all uttered in artific ia l words 
of the shape C,VC,. (such as / b A b / ,  /d id /, /sas/. etc.), so transitions from 
preceding consonants were also a factor.
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1) W ith  zero onsets

2) W ith  / h /  onsets

3) W ith  voiceless stop onsets, p re fe rab ly  / p / .  A c tua lly , English 

stops are almost a lw ays voiceless in  onset in i t ia l  position.

4) W ith  o th e r obstruent onsets

5) W ith  any  o th e r onset

The preference fo r  non-sonorant onsets is due not o n ly  to the  

lesser e ffect th e y  have on fo llo w ing  vowels, bu t also due to the 

greater d if f ic u lty  o f de te rm in ing  the boundary between some 

sonorant onsets and the  fo llo w in g  vow e l in  a spectrogram.

In  order to f i t  the  c rite ria  g iven above, some words used w e re  

proper nouns, le tte r  names, or slang terms. These w ere judged 

acceptable i f  th e y  o therw ise  fo llow ed the phonotactics of S tandard 

English words.

Recordings o f the  words "to t" and "taugh t" revealed th a t none 

o f the speakers make a contrast between the v o w e l phonemes / a /  

and /o / ,  as expected. Recordings of the words "pore" and "poor" 

reveal tha t tw e lv e  o f the  fourteen speakers m ake no contrast 

between the RGDs [U rl and [Or). The lack of con trast between these 

tw o  vowels has been noted in  New York C ity  and P hilade lph ia by  

Labov 1994 (p. 269), and in  parts of the upper M idw est by A lle n  

1976 (p. 30). I t  is also mentioned elsewhere (Thomas 1958: 126,
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W ardhaugh 1995: 196. W ells 1982: 484). This lack of con trast 

appears to be common in  C a lifo rn ia  as w e ll,1* and perhaps should be 

considered a widespread fea tu re  o f General Am erican. For purposes 

of th is  chapter, California English w i l l  be assumed to have o n ly  fou r 

RGDs.

However, two of the speakers, speaker 11 (M ale N o rth e rn  

C a lifo rn ian ) and speaker 14 (Female Southern C a lifo rn ian ) did 

contrast "poor" and "pore." T he ir acoustic data w ith  respect to these 

tw o  vow els w i l l  considered separately in  Chapter 10.

6.1.3. Recording and Measurements

The data were d ig itized on a Kay CSL Model 3000 a t a sampling 

rate of 16000 Hz. Spectrograms o f the words w ere made a t a 

bandw id th  of 234 Hz. Measurements of the f irs t th ree fo rm an ts  of 

the  vow els w ere taken at three points in  time: the  onset o f the  vow e l 

(T l) .  the  m idpo in t (T2). and the  f in a l po in t (T3). This raises the 

question of how  we determ ine these three points fo r  the nuc le i o f the 

RGDs w hen  the whole rhym e is a d iphthong w ith  a gradual tran s ition  

from  the non -rho tic  nuclei to an te l o ff-g lide . There is no easy

MHagiwara (1995: 69) lists five RGDs for his Southern California speakers as 
exemplified in the words “beer”, “bare”, “boor", “bore", and “bar."
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solution to th is  problem. The method was to de fine T2 and T3 fo r 

the nucle i of the  RGDs at pre-determ ined points in  tim e based upon 

w here  they w ould be in  the equivalent / V n /  sequences fo r  the 

speaker in  question, selecting the /V n /  rhym e w ith  the closest 

equiva lent vow e l and to ta l rhym e duration, e ith e r "keen" or " in " fo r  

[ Ir], "pain" or "N" fo r  [Er], "spoon" or "own" fo r  [Or] (there are no / o n /  

rhym es in the data), and "on" fo r [A rl. Since the vow e l (ar) in  "her" is 

fa ir ly  steady state, the po in t in  tim e at w h ic h  fo rm an t measurements 

are taken doesn't m atter.

For example, in  the data fo r Speaker 08 in  Table 6.1, w e can 

see th a t the to ta l dura tion  fo r  the rhym e in  "ear" is 251ms. 

equivalent to the duration of the rhym e in  "keen." The duration of 

the vow el in  "keen" is 123ms, or 49% (1 2 3 /2 5 1 )  o f the to ta l rhym e. 

We can apply the same standards to the rhym e in  “ear", and take T1 

measurements 0 ms from  the  beginning o f the vow e l (where th e y  

would be in  any case). T2 measurements 62 ms from  the beginn ing 

of the vowel, and T3 measurements 123 ms from  the beginning of 

the vow el, the same places they would be fo r the vow el in  "keen."

When the durations of the /V n /  and / V r /  rhym es don’t  match 

exactly, percentages must be used. For example, judging from  the 

data below fo r Speaker 08. the rhym e in  “a ir" is closest in  duration to 

the rhym e in  "pain" (no t to the rhym e in  "N"). The duration o f the
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vo w e l in  "pain" is 91ms. and the  duration of the  to ta l rh ym e  in  "pain" 

is 201 ms, m aking the vow e l dura tion  45% (9 1 /2 0 1 )  of the  to ta l 

rhym e. Therefore T l,  T2, and T3 measurements fo r  th e  v o w e l in  [Erl 

should come at 0% of the to ta l rhym e, 22.5% of the  to ta l rhym e, and 

45% of the  to ta l rhym e respective ly. A pp ly ing  these percentages to 

the 224 ms duration of the to ta l rhym e in  "a ir” , w e de term ine tha t 

T l ,  T2. and T3 measurements o f F I and F2 must be taken  a t 0 ms (0 

x 224) from  the  beginning of the  vow el, 51 ms (.225 x 224) from  the 

beginning of the  vow el, and 101 ms (.45 x 224) fro m  th e  beginning 

of the vow el, respective ly. Complete data on these dura tions and 

percentages w i l l  be found in  Appendix B.

la b le  6.1 V ow el and Rhyme durations fo r Speaker 08.

word vou-el duration (ms) rhvme duration (ms) vovel /rhvme percentage

keen' 123 251 4 9 %

ear' ? 251

pain' 91 201 4 5 *

air '  ? 224

"N" 61 181

I t  could be argued tha t, even g iven th is method, the  

measurements at T2 and T3 w i l l  s t i l l  re flect the  in flue nce  o f the 

gradual tra n s itio n  to the o ff-g lide  (»]. This is c e rta in ly  lik e ly .
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However. I don’t  th in k  w e  should dismiss these assim ila tory effects 

as predictable or irre le v a n t. I f  the nucle i o f the  RGDs display h ig h ly  

v a r ia n t F I and F2 measurements at T2 and T3. th is  w ould  ind ica te  

th a t there are some d is tin c t non-rho tic  acoustic characteristics of the  

nucle i o f the RGDs w ith in  the duration fram e usually used to 

d istinguish vow e ls  in  English.

The acoustic analysis in  th is  chapter was p r im a r ily  done using 

the  fo rm an t values as de fin ing  characteristics o f the vowels. This 

should not be in te rp re te d  to mean tha t fo rm a n t values are the  sole 

re levan t d is tingu ish ing  cues fo r the recogn ition  of vowels. M any 

studies have focused on d iffe re n t acoustic cues.

For example. House & Fairbanks (1 9 5 3 ) found duration, 

fundam enta l frequency, and re la tive  decibel levels of vow els to  v a ry  

s ig n ifica n tly  according to consonantal env ironm en t. Bladon & 

L indb lom  (1 9 8 1 ) p rov ide  successful experim en ta l evidence show ing 

th a t a spectral representa tion  of loudness vs. p itch  can be a d e fin ite  

cue in  the perception of vowels. Syrdai & Gopal (19 86 ) develop a 

perceptual model o f v o w e l recognition using the  distances in  c r it ic a l 

bands (barks) betw een neighboring fo rm ants (F I,  F2, F3, and F4) and 

the  fundam enta l frequency  (FO). Beddor & Hawkins (1 9 9 0 ) found 

th a t vow e l q u a lity  was determ ined by fo rm a n t frequencies w h e n  the 

spectral peaks o f the  fo rm an t were prom inen t, but by the o ve ra ll
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spectral shape of the area around the fo rm an t w h e n  the  fo rm ant was 

no t as prom inent.

Nevertheless, the analyses in  th is chapter w i l l  focus on the 

fo rm a n t measurements of th e  vowels, specifica lly  F I and F2. fo r the 

fo llo w in g  reasons:

1) Measurements of F 1 and F2 are co n ve n tio n a lly  used as a 

model fo r  d istinguish ing between d iffe re n t vow els in  the  vow el 

space, fo r  example in  Ladefoged (1993: 197). and Veatch (1991: 

2 0 5 ff) . I f  the nucle i of the  RGDs are tru ly  d is tinc t, th is  should show 

up as F I and F2 differences.

2) A d ifference in  F3 fo r the nuclei of the RGDs m ight not be 

re levan t. F3 is no t usually used to distinguish among the canonical 

vow e l phonemes / i i e e a e u u o a  a / .  A dev ian t F3 would not show 

the  nucle i of the RGDs to be po ten tia lly  d iffe re n t from  the canonical 

vo w e l phonemes, because w e  would expect F3 to  be d iffe re n t due to 

an assim ila tory e ffect of the  fo llow ing  [a l̂.

Nevertheless, measurements of F3 m ig h t be s ign ifican t, 

p a rtic u la r ly  in  regards to show ing the assim ila tory e ffec t of the [a l̂ 

on preceding vowels. Complete data fo r a ll fo rm a n t measurements is 

found in  Appendix B.

Table 6.2 shows the average F I, F2 and F3 measurements 

(averaged over the three points in  tim e) fo r  a ll instances of the
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canonical v o w e l phonemes / i  i  e e z  u u o a a /  d iv ided in to  groups 

according to th e  gender and geographical o rig in  of the  speakers.

Females and males have to be considered as separate 

populations, o f course, since fo rm an t measurements o f males are 

almost a lw ays lo w e r than those of females. A comparison o f the  

fo rm an t measurements of the Female N o rthe rn  C a lifo rn ians w ith  

those of the Female Southern Californians shows th a t the  Southern 

California Females have d is tin c tly  h ig h e r fo rm a n t frequencies fo r

Table 6.2 Average FI. F2 and F3 measurements (Hz) far canonical vowels for all groups:
Female Northern Female Southern Male Northern Male Southern
LL £2 L i LL E l £1 LL E l E l LL E l E l

i 405 2490 3068 404 2695 3246 366 2272 3021 358 2525 3152
I 494 2079 2825 531 2241 3048 497 1964 2716 482 2064 2856
e 487 2299 2933 498 2494 3078 465 2170 2752 475 2298 2908
e 649 1928 2793 777 2042 2954 630 1805 2677 653 1900 2775
ae 809 1841 2714 905 1915 2835 788 1758 2627 799 1802 2649
u 448 1552 2557 449 1664 2749 427 1440 2381 409 1447 2494
u 548 1547 2612 579 1606 2859 562 1401 2503 535 1391 2568
0 545 1299 2628 579 1366 2802 527 1210 2495 519 1215 2532
a 800 1391 2585 851 1455 2770 782 1333 2652 773 1325 2554
A 717 1618 2655 810 1654 2871 672 1471 2625 704 1464 2629

many of the vowels, pa rticu la rly  the lo w e r vow els /e / ,  /ae /. / a / ,  and 

/a / .  This is consistent w ith  the find ings of Hagiwara (1 9 9 5 : 40).*5 

Therefore, Female N orthern C alifornians and Female Southern 

Californians are considered as separate populations in  th is  study. 

However, the re  does not appear to be a s ign ifican t d is tin c tio n  in  the 

form ants o f the  Male Northern and Male Southern C a lifo rn ians w ith

15Hagiwara is comparing only female and male Southern Californians. He has 
no Northern Californians in his study.
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respect to th is  p rev ious ly  noted vow el sh ift, so a ll M ale C alifornians 

w i l l  be grouped toge ther as a single population in  th is  study.

Though the  fo rm a n t values are averaged fo r  a ll th ree points in  

tim e  in  Table 6.2, the  vowels rea lly  need to be compared separately 

at the  three d iffe re n t points in  time. This is tru e  because i t  is no t 

o n ly  the  sta tic acoustic qualities of a vow e l th a t m ay be used to 

d istingu ish  i t  fro m  another vo w e l in  a g iven  language, but also its  

dynam ic  cues. For example, a vow el (say / i / )  m ay have rough ly  the 

same average fo rm a n t measurements as an o th e r v o w e l (say /e / ) ,  but 

m ay be fu r th e r  distinguished by the fact tha t, in  th is  case, the / e /  

has a tendency fo r la rger changes in  its  fo rm a n t frequencies, most 

no tab ly  a s ig n ifica n tly  low er F I at the end th a n  a t the  beginning (see 

Figures 6.2.1, 6.2.2, 6.2.3)

6.2. Vowels before / r /

6.2.1. Form ant dynam ics ( lin e  graphs)

The acoustic data are presented in  tw o  types of figures.

Figures 6.1 th rough 6.5 show average fo rm an t frequencies of the  

nucle i o f the RGDs at T l ,  T2, and T3 compared w i th  th e  average 

fo rm a n t frequencies o f the canonical vow els a t these same three 

po in ts in  tim e. The nucleus in  [ Ir )  is compared w i th  / i /  and / i / .  The
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nucleus in  [E rl is compared w ith  /e / ,  / e / .  and /se/. The nucleus in  

[Or] w ith  / u / .  / u / ,  and /o / .  The nucleus in  [A r] is compared w ith  / a / ,  

and the vo w e l [a l̂ is compared w ith  / a /  and / u / 16.

Figure 6.1.1 III compered 10 /I i/ (Males)

aooo  -*

2500

2000

c  i s o o

1 00 0

500

t211 13

I/fl 

£
/rz:/f2

The figu res show the fo llow ing : fo r  a ll groups of speakers 

(Figures 6.1.1, 6.1.2, 6.1.3), the nucleus in  [ I r ]  starts o ff w ith  F I and 

F2 v e ry  much lik e  those of / i / ,  glides to a po in t between / i /  and / i /  

at T2. and fin ishes w ith  an FI much lik e  th a t of / i / ,  but an F2 even 

low er than  th a t o f / i / .

For a ll groups of speakers, both F I and F2 of the nucleus in  [Erl 

s ta rt o ff much lik e  those of /e / .  are between / e /  and / e /  a t F2, and 

are ve ry  s im ila r to those of / e /  at T3 (Figures 6.2.1, 6.2.2, 6.2 .3).

16The phonetic resemblance between tel and / u /  is remarked upon by 
Peterson and Barney (1952: 182-183).
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Figure 6.1.2 I I ]  compared to / i  1/  (Female Northern)
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Figuro 6.1.3 I I I  compared to / i  1/  (Fomalo Southern)
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Figure 6.2.1 [E] compared to /e  c » /  (M ale*)
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Figure 6 .2 .2  [El com pared to /e  e * /  (Fem ale N o rth e rn )
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Figure 6 .2 .3  [E] compared to / •  c • /  (Fem ale Southern)
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Figure 6 .3 .1  [0 ] compared to / u  a  o /  (M a le t)
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Figure 6 .3 .2  [0] )
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Figure 6 .3 .3  [0] compared to /u  u o /  (Fem ale Southern)
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For a ll groups of speakers. F I o f the nucleus in  [Or] starts o ff 

low er than  th a t o f / u /  or /o / ,  being between / u /  and / u /  fo r  the 

Females, but v e ry  close to th a t o f / u /  fo r the Males (Figures 6.3.1,

6.3 2, 6.3 3). For the Females, F I glides ve ry  close to  th a t o f / u /  and 

/ o /  at T2, w h ile  fo r  the Males i t  remains near th a t o f / u / .  For all 

speakers, F I a t T3 is most s im ila r to tha t o f / u / .  bu t is considerably 

h igher fo r  the  Females, w h ile  v e ry  s im ilar to th a t o f / u /  fo r  the 

Males. F2 o f the  nucleus in  [Or] is much low er than th a t o f / u / .  / u / ,  

or / o /  fo r a ll groups of speakers at T1 and T2. For the  Males, i t  

approaches th a t o f / o /  at T3 (but is s till low er), w h ile  fo r  the  Females 

i t  is between F2 o f /o /  and / u /  at T3.

The nucleus of [A r] behaves s im ila rly  fo r  a ll groups o f speakers 

(Figures 6.4.1, 6.4.2, 6.4.3). I t  behaves ve ry  much lik e  th a t o f / a /  fo r 

both FI and F2 at a ll three points in  time, no tab ly  in  the  progressive 

separation o f F I and F2 in d ica tin g  possibly a g lide tow a rd  something 

like  [a] at the  end.

The F I measurements o f [ar] begin between those o f / a /  and 

/ u /  at T1 but are ve ry  s im ila r to those of / u /  at T2 and T3 fo r  all 

groups of speakers (Figure 6.5.1, 6.5.2, 6.5.3). F2 o f [ar] begins 

somewhere between tha t of / a /  and / u /  (closer to th a t o f / u /  fo r 

N orthern  C a lifo rn ia  Females, v e ry  close to / a /  fo r Southern California 

Females) at T l .  A t T2, F2 of [ar] is v e ry  much lik e  th a t o f / u /  fo r a ll
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Figure 6.4.1 [A] compared to / a /  (M elee)
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Figure 6 .4 .3  [A] compared to / a /  (Female Souttaera)
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groups of speakers (a b it low er fo r  N o rth e rn  C a lifo rn ia  Females). A t 

T3 there are d ifferences between groups. For Males. F2 o f [ar] is 

low er than e ith e r  th a t of / a /  or / u / ,  but closer to / a / .  For Southern 

California Females. F2 of [a] is h igher than  tha t of / a /  or / u /  at T3. 

For N orthe rn  C a lifo rn ia  Females, the  F2 measurements o f / a / ,  / u / ,  

and [ar] at T3 are equivalent.

To summarize data on the F I and F2 dynam ics o f the  nucle i of 

the RGDs as compared to the averages o f the  canonical vow els:

1) The nucleus in  [ I r ]  starts o ff like  / i /  and ends up lik e  / i / .

2) The nucleus in  [Er] starts o ff lik e  / e /  and ends up lik e  /e / .

I t  is no t s im ila r to /ae/.

3) The nucleus in  [Or] is d if f ic u lt  to  categorize. In  term s o f F I. 

it  tends to s ta rt o ff like  / u /  and end up like  / u / ,  but its  F2 is no t like  

tha t o f any o th e r vow el, ind ica ting  a h igh  degree of roundness 

a n d /o r backness.

4) The nucleus in  [A r l is much lik e  / a / .

5) The vo w e l [ar] is not like  any o the r vowel.

6.2.2 Ranges o f a llophony (scatter graphs)

One weakness in  presenting the  data as i t  is in  Figures 6.1 - 6.5 

is tha t w e d o n 't get to see the w ide  range of positional va ria n ts  o f the
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vow els o f Am erican English as conditioned by fo llo w in g  consonants. 

I t  w ould not be as in te res ting  to say, fo r example, th a t F I of [ar] is 

lo w e r than th a t o f / a /  i f  the  va ria n t of / a /  found before, say. / z / .  

also has th is type  of low e ring . Therefore, fo rm a n t measurements of 

a ll the  consonanta lly conditioned allophones (and f in a l allophones. 

w he re  applicable) o f a ll the  vowels are needed. Such data is 

presented in  Figures 6.6 - 6.15.

F I and F2 measurements in  Hz were averaged fo r  a ll the 

speakers in  each group and p lo tted on the graph, in d ica tin g  w h ich  

consonant they occur before. Separate charts are provided fo r each 

of the vowels / i  i e e se u u o a a /  fo r each of the  groups (Males, 

N o rthe rn  Califo rn ia  Females. Southern C alifo rn ia  Females). The x- 

axes and y-axes in  Figures 6.6 through 6.15 do n o t a ll represent the 

same scale of F I and F2 measurements. D iffe re n t scales are used fo r 

the d iffe re n t groups and vow els in  order to make m ax im a lly  e ffice n t 

use of space. Scatter graphs showing a ll the  vow e ls  fo r  each group 

on a single graph are found in  Appendix B.3.

The nucleus in  [ I r ]  is on a ll the / i /  and / i /  figures. The nucleus 

in  [Er] is on a ll the /e / ,  / e / ,  and /ae/ figures. The nucleus in  [Or] is on 

the  /u / ,  / u / ,  and / o /  figures. The nucleus in  [A r ] is on the  / a /  

figures. The vo w e l [» ] is on the / a /  and / u /  figures. On the figures, 

the  appropriate RGD nucleus is indicated by an “R” . except fo r the
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vow e l [ar], w h ich  is s im p ly  indicated by “ [» ! ” on the  / a /  and / u /

figu res.

For each of the  scatter-graph figures, an ellipse is d raw n. This 

ellipse represents confidence in te rva ls  ( tw o  standard de v ia tion s  from  

the average) of F I and F2 of the range o f vow els found before a ll o f 

the consonants except / r / .  / I / ,  and / r j / .

For example, on Figure 6.13.2 (N o rthe rn  C a lifo rn ia  Female /o / ) ,  

the average F 1 measurement is 718 Hz w ith  a Standard D ev ia tion  of 

59. Two of these SDs equal 118, so the range of F I is 600 to  836 

(718 plus or m inus 118). The average F2 measurement is 1618 Hz 

w ith  a Standard D evia tion of 104. Two of these SDs equal 208, so the 

range of F2 is 1410 to 1826 (1618 plus o r minus 208). Thus, the  

ellipse is d raw n w ith  its  center at (718, 1618) and its extrem e values 

at (600, 1618), (836, 1618), (718, 1410) and (718, 1826). The 

average and extrem e F 1 /F2  values used in  the construction o f the  

ellipses are marked on a ll the scatter graphs. The construction o f the 

ellipses is used to de term ine w he the r the vow els found before / r / ,  

/ l / ,  and / q /  are w ith in  the "normal range" o f allophones o f the 

canonical vowels, o r w h e th e r the y  could be said to  be outside th is  

range.

The use o f the  ellipses lets us de term ine how  s im ila r 

phonetica lly  the con trovers ia l vowels (those before / r / ,  / l / f o r / q / )

144

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



are to the norm al range o f uncontrovers ia l vowels. One could a lw ays 

gerrym ander some k ind  o f odd shape in  order to include o r exclude 

the vow els one wants. The use o f objective c rite ria  fo r  the 

construction o f the ellipses takes aw ay th is  possib ility.

One problem th a t must be considered is the question o f 

w h e th e r to incorporate the vowels found before / r / .  / I / ,  and / q /  in to  

the ellipses or not. We are assuming them to a ll be "con trove rs ia l" 

and hence out of the ellipses. But th is  may not be r ig h t. Suppose, fo r  

example, the  vow e l in  "eel" is d e fin ite ly  / i / .  Should w e no t inc lude it  

then in  the  ellipse fo r / i /  fo r  the purposes o f de term in ing w h e th e r 

the nucle i in  [ I r l  and <ing> belong w ith  / i / ?  This problem has no 

solution th a t is not question-begging. The question of how  our 

categorizations w ould be d iffe re n t w ere we to include some o f the 

supposedly "controversia l" vowels w ith in  the "norm al" e llipse w i l l  be 

brought up in  discussion o f the data. Specifically, we shall discuss 

how the  inclusion of the vow els found before / ! / .  whose phonological 

categorization is the least controvers ia l due to th e ir  com plete range 

of contrast, w ith in  the range of “norm al" vowels fo rm ing  th e  ellipse 

m ight a lte r the data.
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Figure 6.6.1: / i /  -  Male*
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Figure 6.6.2: f i f  - Northern Females
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Figure 6.6.3: f i f  -  Southern Feaelee
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Figure 6.7.1: / i /  -  Male*
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Figure 6.7.2: / i /  -  Northern Female*
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Figure 6.7.3: fit -  Southern Female*
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Exam ination of the charts fo r  / i /  (Figures 6.6.1, 6.6.2, 6 .6 .3) 

show [ I r ]  to be outside the ellipse fo r a ll groups. I f  w e  inc lude / l /  

w ith in  the ellipse, th is changes th ings fo r the Southern C a lifo rn ia  

Females, p u ttin g  H r] w ith in  the ellipse of / i / .  I t  doesn't change 

a n y th in g  fo r Males and N orthern  California Females, fo r  w hom  / ! /  is 

in  the  ellipse anyw ay.

[ I r ]  is outside the ellipse o f / i /  fo r  a ll groups. I f  w e  inc lude / l / ,  

the  nucleus in  [ I r l  m ight be inside the ellipse fo r the  tw o  fem ale 

groups.

[Erl is outside the ellipse of / e /  fo r a ll groups (Figures 6.8.1,

6.8.2, 6.8.3). Inc lud ing / I /  in  the  ellipse doesn't change th is.

[Erl is outside the ellipse o f / e /  fo r Males and Southern 

C alifo rn ia  Females, but inside the  ellipse fo r  N o rthe rn  C a lifo rn ia  

Females. (Figures 6.9.1, 6.9.2, 6.9.3). P u tting  / l /  in  the  ellipse doesn't 

change the s itua tion  fo r the fem ale group, but m ig h t put the  nucleus 

in  [Er] inside the ellipse fo r Males.

[Er] is f irm ly  outside the ellipse of /ae/ fo r a ll groups (Figures

6 . 10 . 1, 6 . 1 0 .2 , 6 . 10 .3 ).
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Figure f.1 .1 : / • /  -  Mule*
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Figure 6.8.2: / • /  - Northern Females
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Figure 6.1.3: / • /  -  Southern Females
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Figure 6.9.1: f t /  -  M ilee
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Figure 6.9.2: / « /  -  Northern Fm i Im
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Figure 6.9.3: /c /  - Southern Feaalei
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Figure 6.10.1: / • /  -  Males
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Figure 6.10.2: / » /  - Northern Females
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Figure 6.10.3: / » /  -  Southern Peaale*
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Figure 6.11.1: /u /  -  Male*
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Figurt 6 .11.2: / u / - Northwn F i a i l n
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[Or] is outside the ellipse of / u /  fo r  a ll groups (Figures 6.1 1.1,

6.11.2, 6.1 1.3). I f  w e include / ! / ,  tha t puts [Or] in  the / u /  ellipse fo r  

Males, but not Females.

[Or] is f i r m ly  outside the / u /  ellipse fo r  a ll groups (Figures

6.12.1, 6.12.2, 6 .12.3). I f  we include / l / .  [Or] is in  the / u /  ellipse fo r  

both Female groups. However, we shall see th a t there m ay be good 

reason not to include / l /  in  the "norm al" ellipse fo r  / u / .

[Or] is in  the  ellipse of / o /  fo r  N orthe rn  California Females, 

extrem ely close to the  ellipse fo r Southern C alifo rn ia  Females, and 

outside the ellipse fo r Males (Figures 6.13-1. 6.13 2, 6.13-3). The 

inclusion o f / l /  puts [Or] inside the ellipse o f / o /  fo r  a il groups.

[A r] is in  the  ellipse of / a /  fo r  both Female groups and fo r  

Males (Figures 6.14.1, 6.14.2, 6.14.3).

[a-] is outside the  / a /  ellipse fo r a ll groups (Figures 6.15.1.

6.15.2, 6.15.3). I f  w e include / l / ,  [ar] is lik e ly  w ith in  the  / a /  ellipse 

fo r a ll groups.

[ar] is outside the  / u /  ellipse fo r  Southern C aliforn ia Females, 

but inside the ellipse fo r  Males and N o rthe rn  C aliforn ia Females. I f  

we include / ! / ,  [ar] w i l l  be inside the / u /  ellipse fo r  Southern 

California Females.
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Figure 6.12.1: / » /  - M i l t i
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Figure (.12.3: / » /  -  Southern Feaalee
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Figure 6.13.2: /o /  - Northern Females
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Figure 6 .13 .3: / o / -  Southern Females

1600

1550

5 0 0

14 50

14 00

1350

f ♦
Cl 1300

125 0

1200

1 100

10 50

1000
6 6 0 68 0 7 0 06 4 05 6 0 58 0 60 0 6 2 054 050 0 5 2 04 8 0

n

159

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Figure 6.14.1: / a /  -  Male*
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Figura 6.14.2: / a /  - Northern Ftm alat
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Figure 6.14.3: / • /  - Southern Feaalea
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Figure 6.13.1: / a /  - Male*
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Figure 6.13.2: / a /  -  Northern Feaalea
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Figure 6.15.3: / a /  -  Southern Fenelea

1850

1800

1750
•  d1700

1650

1600

1550 •  b
£  1500

NG
1450

1400

1350

1300

1250

1200

6 2 0  6 4 0  6 6 0  6 8 0  7 0 0  7 2 0  7 4 0  7 6 0  7 8 0  8 0 0  82 0 8 4 0  8 6 0  8 8 0  9 0 0  9 2 0

162

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



To summarize the find in gs  from  the scatter graphs: the nucle i 

in  [ I r] and [Er] generally fa ll outside the a llow ab le  range o f a llophony 

fo r  any o f the canonical vowels. The nucleus in  (Or) genera lly  fa lls  

w ith in  the  range of /o / ,  but not / u /  or / u / .  The nucleus of [A r] is 

w ith in  the  range o f /a / .  The vow e l [» I is w ith in  the range of / u / .

I t  cannot be argued th a t the use of these ellipses is a c ircu la r 

m ethodology, w h ich  au tom atica lly  excludes the vow els found before 

/ r /  from  a standard range o f allophony. Exam ination o f the  scatter 

graphs of the  form ants fo r  / a /  (Figures 6.14.1, 6.14.2, 6 .14.3) show 

the  nucleus in  [A r] to be f irm ly  w ith in  the ellipse o f / a /  fo r  tw o o f 

the  three groups. Hence, the  methodology is fa ls ifiab le .

I t  must be remembered th a t there is no c lear mechanism fo r  

de te rm in ing  w h e th e r a g iven nucleus of a d iph thong  occurs 

independen tly  or not. Generally, though, the  more the  nucleus is 

w ith in  the norm al range of a vow el, the more w e  can say tha t i t  does 

occur independently , and th e  more i t  is outside th e  norm al range of 

any vow el, the more we can say i t  does not occur independently, and 

hence the  d iph thong in  question m ight be monophonemic.
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6.2.3. Conclusions: Vowels before / r /

Coupling the data from  the line  graphs w i th  the data from  the  

scatter graphs, w e can say tha t:

1) The nucleus in  H r] does not p a tte rn  lik e  any canonical v o w e l 

in  terms of fo rm an t dynam ics or range.

2) The nucleus in  lEr] does not pa tte rn  lik e  any canonical v o w e l 

in  terms o f fo rm an t dynam ics or range.

3) The nucleus in  [Or] patterns like  / o /  in  terms of range bu t 

not like  any canonical vow e l in  terms o f fo rm a n t dynamics.

4) The nucleus in  [A r] patterns lik e  / a /  bo th  in  terms o f 

average fo rm ants and fo rm an t dynamics.

5) The vo w e l [ar] patterns somewhat lik e  / u /  in  terms of range, 

but does not pa tte rn  lik e  any canonical vo w e l in  term s of fo rm a n t 

dynam ics.

To answer the  question raised in  section 3 3. nam ely "do the  

nucle i of the  RGDs f i t  in to  Trubetzkoy's Rule V I, do th e y  occur 

independen tly" or "does English allow  the  nuc le i o f the  RGDs w ith in  

its norm al range of vo w e l allophony?", w e can say that:

1) The nucle i in  U r], [Er], and [ar] do no t occur independently .

2) The nucleus in  [A r] does occur independen tly , as / a / .
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3) The status of the nucleus o f [Or] is s till ambiguous. I t  could 

occur independen tly , as /o / ,  o r i t  m ig h t be d is tinct.

4) The inc lusion of the vow els found before / l /  in  any  of the 

ellipses makes l i t t le  d ifference.

In  the  case o f [ar], the m atte r was never re a lly  in  doubt. We 

have o n ly  measured F l and F2 of th e  vowels in  th is  study, excluding 

F3 because o f its  predictable lo w e rin g  by  the fo llo w in g  / r / .

However, the  d is tinc tion  in  F3 between [ar] and / a  u /  is re levan t 

here. The v o w e l [a-] is d iffe ren t fro m  the  RGDs [ I r  Er A r  Or] in  th a t it 

has a low ered F3 throughout, instead of a gradually lo w e rin g  F3. 

Hence, th is  m ust be considered a d is tin c tiv e  feature o f the  vo w e l 

ra th e r than  some sort of assim ilation tow ard a fo llo w in g  segment.

6.3. Vowels before / l /

In  chap te r 4, several questions w ere  raised regard ing the  

phonetics o f vow e ls  before / l / .  Le t us attem pt to answ er these 

questions f ir s t  before m oving on to a general discussion o f vow els 

before / l / .  The acoustic data fo r  th is  section was gathered fro m  the 

same speakers at the  same tim e as th e  /v o w e l- r /  data. The words 

th a t are p a rtic u la r ly  re levant fo r th is  section are:
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/ i / : eel

/ I / : i l l

/e / : ale

/e / : L

/se/: A1

/u / : p o o l

/ u / : p u ll

/o / : ho le

/a / : a ll

/ a / : h u ll

6.3.1. Phonetic classification of post-vocalic / l /

F irst Question: Is the  post-vocalic / l /  a true  consonant or a 

cen tra l approxim ant? I f  i t  is a true consonant, i t  is lik e ly  the 

ve larized a lveo lar la te ra l [1]. I f  i t  is a cen tra l approximant, i t  is lik e ly  

a retracted one like  the  ve la r centra l approxim ant [m l17. The 

d iffe rence between these tw o  sounds, UJ and [cql. is slight, and not 

easily detectable by exam ination of fo rm an t frequencies. The 

acoustic cues o f [1] are a v e ry  low F2 and F l (Ladefoged & Maddieson
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1996: 36 1), much the same as those fo r  a high back v o w e l or ve la r 

cen tra l approxim ant. The m ain c r ite r io n  used to d is tingu ish  between 

[1] and [cq] here is amplitude. The la te ra l [I], being a tru e  consonant, 

should have low er am plitude than  the cen tra l approxim ant [iq], and 

hence the re  should be a greater fa ll-o f f  from  the  preceding vow el.

Measurements o f am plitude dynam ics of / V I /  sequences in  the 

words "eel", " ill" , "ale", "L", "A l". "pool", "pull", "hole", "a ll", and “hu ll" 

show a re la tiv e ly  weak fa ll-o f f  of energy (and hence, a cen tra l 

approxim ant instead of a true  consonant) fo r  six o f th e  speakers.

This can be illus tra ted  by energy measurements (spectrograms of 

fo rm an ts  are also provided) o f the  w ord  "L" spoken by  speakers 04 

and 08, respective ly (Figures 6.36.1. 6.36.2, 6.36.3, 6 .3 6 .4 )18. Energy 

calculations were made w ith  a Frame Length of 20, a D isplay Range 

of 30 -80  dB’s, and no Smoothing Level. As we can see from  the 

figures, the re  is a gradual decrease in  the  energy o f Speaker 0 4 ’s 

p ronunc ia tion  of the w ord  "L" throughout, ind ica ting  a tra n s itio n  

from  a vo w e l to a consonant. However, fo r  Speaker 08, the re  is no 

such fa ll-o ff .  The energy remains fa ir ly  steady th roughou t the  

p ronunc ia tion  of the w ord ”L." This indicates th a t the re  m igh t not

17Thomas (200 1: 32) claims that this central approximant variant of / l /  is 
rounded. I am still using the character [tq|. however, to maintain a distinction 
w ith  uncontroversial examples of [wl.
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t r u ly  be a consonantal "1" a fte r the vow el, bu t a cen tra l approxim ant. 

I f  th is  post-vocalic / l /  is t ru ly  a centra l approxim ant, then the / V I /  

sequence is a d iph thong, and hence could possible be m onophonem ic 

according to T rubetzkoy's c rite ria  (see section 3 .1 ).

6.3.2. Existence of stressed syllabic / l /

Second Question: A re  stressed / V I /  sequences / i l / ,  / a ! / ,  and 

/ u l /  pronounced as so le ly the  syllabic la te ra l [il, w ith o u t any 

preceding vow el? I f  th is  is true, i t  would im p ly  th a t there is a 

steady-state rhym e in  the  words "ill", "hu ll", and "pu ll." No steady 

state rhym es w ere found fo r  the / i l /  and / a 1 /  sequences in  " i l l"  and 

"h u ll.” However, f iv e  o f the speakers did indeed e xh ib it steady-state 

rhym es in  the w ord  "pu ll." Furthermore, i t  can be shown by 

comparison th a t th is  stressed rhym e is v ir tu a lly  id en tica l to the  

unstressed sy llab le  in  the  same speaker's p ron u n c ia tio n  of the w ord  

"couple", the o n ly  d iffe rence  being dura tion  (82m s in  the stressed 

sy llab le , 57ms in  the unstressed syllable), as in  Figure 6.32.1. 

A lth o u g h  th is  unstressed syllab le in  "couple" is usually assumed to 

be a sy llab ic [1], th is  does no t necessarily mean th a t w e  have a

18These and all spectrograms mentioned in this section are at the end of the
chapter.
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stressed sy llab ic  [1] out of / u l /  in  "pull." I t  could be tha t both 'pu ll" 

and the second sy llab le  in  "couple" have the  same rhym e, but th a t 

th is rhym e is some k in d  of steady state vow el, not a sy llab ic 111.

Even i f  th is  e rs tw h ile  / u l /  is not t ru ly  a syllabic / l / ,  w h a t w e  

have found here is s t i l l  in teresting: w h a t was fo rm e rly  a sequence of 

vow el + sonorant ( in  "pu ll") has now become fo r  many speakers a 

steady state nucleus w h ic h  is identica l w ith  fo rm er sy llab ic  I ll's  

(w h ich  m ay have been fo rm erly  sequences o f unstressed (al w i th  

coda [11).

6.3 3. Mergers o f vow els before / l /

T h ird  Question: Do w e fin d  reduction o f vow e l contrasts before 

/ l / ?  No mergers o f / i  - 1/ ,  /e  - e /, or /e  - ae/, w h ich  have been 

reported fo r some o the r dialects, were found in  the C a lifo rn ia  English 

data. However, some mergers of /u  - u /  and /o  - a /  w ere  found such 

tha t the words "pool" and "pull" or "hole" and "hu ll" w ere hom onym s.

Spectographic evidence of tokens m ay no t be enough to 

determ ine true  merger, since any tw o utterances of the same w o rd  

by the same speaker m ay have s ign ifican t differences. To test fo r  

merger, a ll fou rte en  examples of "poor, "pulT", "hole", and "h u ll"  

( f if ty -s ix  tokens to ta l) w ere played to a group o f 13 judges in  a
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random order (Guenter 2001). A ll the judges w ere tra in e d  

phoneticians a n d /o r na tive  speakers of California E ng lish .19 Judges 

w ere  asked to choose by c irc lin g  pre-prin ted words w h e th e r they 

heard "hole" or "hu ll", or "pool" or "pull". The results are shown in  

Table 6.3:

Table 6.3 Judges' identification of words as "pool/pull" or "hull/hole" (from Guenter 2001)
word read: pool p u l l hull hole
word circled: Dull pool pull pool hull hole hull hole
SOI 1 12 13 0 3 10 10 3
S02 0 13 13 0 0 13 10 3
S03 1 12 9 4 4 9 13 0
S04 0 13 / 12 3 10 7 6
S05 1 12 6 7 2 11 3 10
S06 4 9 13 0 5 8 I 12
S07 1 12 13 0 3 10 5 8
S08 1 12 12 1 5 8 8 5
S09 5 8 12 1 6 7 13 0
S10 2 11 13 0 5 8 6 7
S ll 2 11 12 1 2 11 9 4
S12 0 13 13 0 2 11 10 3
S13 4 9 13 0 5 8 6 7
S14 0 13 12 1 2 11 8 5
Data is listed by Speaker on the left-hand column. Bold face indicates words that the 
majority of speakers categorized "incorrectly."

In  th is  situation, a m erger could be considered to  have 

happened w hen the m a jo rity  o f judges iden tified  the w o rd  as the 

o the r word in  the pair, i.e., id e n tify in g  "hole" as "h u ll"  o r "pool" as 

"pull", etc. In  rea lity , though, among th irteen  judges, the re  is l i t t le  

d iffe rence between a 6 /1 3  judgment (46%) and a 7 /1 3  judgment 

(54%). For th a t m atter, the  o n ly  judgments in  Table 6.3 w h ic h  can be 

t ru ly  considered ind ica tive  o f mergers are those w h e re  a large

19There was no significant difference between these two groups of judges, so 
their responses are grouped together.
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m a jo rity  id en tified  the  w ord  “in co rre c tly ”. S pecifica lly , th is  means 

the  judgments fo r  Speaker 0 4 ’s pronuncia tion  o f “p u ll” . Speaker 05 's 

p ronunc ia tion  of "hole", and Speaker 0 6 ’s p ronunc ia tion  o f “hole."

The /u - u /  m erger was found o n ly  fo r  speaker 04, a N o rth e rn  

C a lifo rn ia . This m erger can be demonstrated by  spectrograms o f the  

w ords 'pu ll" and "pool" (see Figure 6.32.2). The fo rm an t 

measurements of speaker 04 s production o f th e  words "pu ll" and 

"pool" look almost iden tica l. There is a d iffe rence  is duration, 

how ever. The dura tion  fo r  the  to ta l rhym e in  "pool" is 395 ms. 

compared w ith  330 ms fo r the  to ta l rhym e in  “pu ll." We don 't have 

enough data to te ll w h e th e r th is  represents a consistent d is tin c tio n  in  

du ra tion  between these tw o  words, o r just betw een the tw o  tokens. 

This s itua tion may be contrasted w ith  the p ronunc ia tion  of the  same 

tw o  words by Speaker 14 (Figure 6.32.3), fo r  w hom  the words “pool” 

and "p u ir  are c learly  d iffe re n t. Speaker 14's v o w e l in  “pu ll" has a 

c le a rly  h igher F2 than  the  one in  “pool.”

The / o - a /  m erger was found fo r  tw o  speakers: one Southern 

C a lifo rn ia  Females (0 5 ) and one N orthern C a lifo rn ia  Male (06 ). This 

m erger can be dem onstrated by spectrograms o f the  words "ho le" 

and "h u ll"  (see Figure 6.32.3. here exem plified by  speaker 06). The 

spectrograms of the  w ords "hole" and "h u ll" here look almost 

iden tica l. This s itua tion  m ay be contrasted w ith  the  pronunc ia tion  o f
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the  same tw o  words by Speaker 03 (Figure 6.32.5). fo r  w h om  the  

w ords “ho le ” and “hole” are c le a rly  d iffe ren t. Speaker 0 3 ’s v o w e l in  

"h u ll"  has a c lea rly  h igher F2 than  the one in  “hole.”

Note th a t the d irection  o f m erger is always one-w ay. T ha t is to 

say. "p u ll" was id en tified  as "pool" and "hu ll" as "hole", bu t n e ve r 

"pool" as "p u ll" or "hole" as "h u ll." This s trong ly suggests th a t the  

mergers in  question are the  resu lt o f tw o  sound changes:

1) u > u /  _ 1

2 )  a  > o /  _  1

These tw o  sound changes are s im ila r in  th a t th e y  bo th  in v o lv e  

a shorter, "lax", less periphera l, less rounded, n o n -fro n t v o w e l 

becom ing more like  its  longer, "tense", more periphera l, m ore 

ro u n d e d 20 counterpart. This m ay be explained as a case o f 

a n tic ip a to ry  assim ilation to the  fo llo w in g  / I / .  As w e ha ve  seen, th is 

post-vocalic / l /  is e ithe r a ve larized la te ra l [4] o r a ce n tra l 

approx im an t [tq]. In  both cases, i t  has fo rm ant values s im ila r to  a

h igh  or h igher-m id  back vow e l. The assim ilation effects o f th is  / ! /

20At least before / I / .  As we shall see. many of the supposedly "back round" 
vowels actually have more centralized, unrounded variants in other
environments.
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on / u /  or / a /  w ould  make them d iff ic u lt  to d istinguish from  th e ir  

counterparts / u /  and /o / .

However, such an explanation cannot account fo r the  reported 

mergers of / i - i / t /e -c / ,  or /e-ae/ before / l / .  Granted, none of those 

mergers w ere found in  the  dialect under study, but hav ing  a u n ifie d  

account of a ll mergers in  vowels before / l /  w ou ld  be he lp fu l.

Let us reca ll from  the discussion o f the  merger o f vow els 

before / r /  in  section 2.3 the hypothesis th a t these mergers w ere  

caused by the h is to rica l change of / r /  from  a true  consonant to a 

cen tra l approxim ant. This resulted in  phonetic  d iphthongs from  

fo rm er sequences o f / V r / .  Since i t  has been shown th a t transitions, 

not just steady states, are major cues in  d is tingu ish ing diphthongs, 

sequences w ith  s im ila r transitions, such as Io j ] and [o j ], are lik e ly  

candidates fo r  merger.

This can also account fo r the loss o f contrast in  vow els before 

/ [ / .  I f  post-vocalic / l /  changes from  a la te ra l to a centra l 

approximant, or at least gets more vocalic, then w e also have 

diphthongs or d ip h th o n g -like  sequences com ing from  fo rm e r [V ll 

sequences. Hence, the  same factors th a t resulted in  loss o f contrasts 

before / r /  w ould apply. Diphthongs w ith  s im ila r transitions, such as 

[icq] and [icq], [eiq] and [eiql, [e q l and [aecql, or [ouq] and [A tq ] ,  w ould be

d iff ic u lt  to d istinguish, and could be merged.
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The insertion  of a post-vocalic [a] a fte r some vow e ls  before / ! /  

(B ronste in 1960: 200. Cruttenden 1994: 188) could also he lp to 

expla in the  merger o f fro n t vow els w e fin d  in  some dialects. The 

in se rtio n  of the [a] creates a d iphthong, hence th e  tra n s it io n  would be 

a major cue, and i t  would be d iff ic u lt  to distinguish [ia ] and [id], etc.

6.3.4. Acoustic categorization o f vow els before / l /

Fourth Question: Are th e  vowels tha t occur before / l /  

associable w ith  any of the canonical vow el phonemes? As we have 

seen in  section 4.1, based on the no tion of contrast, the  answer is 

"yes." We have no trouble assigning each vow e l phoneme of 

Am erican English to one of the  vowels tha t occur before / l / .

However, the  mergers and o th e r phonological changes th a t we have 

seen in v o lv in g  vowels before / l /  require a detailed account of the 

acoustics o f the vowels before / l / .  That is to say, ce rta in  phonetic 

and phonological changes suggest the possib ility  o f monophonem ic 

d iph thonga l analysis fo r  fo rm e r / V I /  sequences, thus i t  is necessary 

to see i f  the  vowels th a t occur before / l /  bear phone tic  resemblance 

or no t to the vowels th a t occur independently in  English, in  much the 

same m anner as we did fo r the  vow els before / r /  in  Section 6.2, 

above.
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6.3 4.1. Form ant dynam ics (lin e  graphs)

Observation o f the  line graphs o f the  fo rm a n t dynam ics o f th e  

vowels before / l /  (Figures 6.16 - 6 .25) show no m ajor d iffe rences 

between the  th re e  population groups, so th e y  can be discussed 

together as a w hole .

The / i /  found before / l /  is v e ry  much like  an average / i /  a t T1 

(Figures 6.16.1, 6.16.2, 6.16.3). As i t  moves on to T3, the F l 

increases and th e  F2 decreases (sometimes severe ly). This ind ica tes 

a degree of cen te ring  and low ering  as the  v o w e l approaches the  

fo llo w ing  / l / .  The same can be said o f / i /  and / e /  before / l /  (Figures

6.17.1, 6.17.2, 6.17.3, 6.18.1, 6.18.2, 6.18.3). They both begin v e ry  

much like  th e ir  non-la te ra l counterparts, but d isp lay a convergence 

of F l and F2 as th e y  move on tow ard T3. in d ica tin g  a low ering  and 

cen tra liz ing  e ffec t. The divergence of F2 from  the  average is a lw ays 

greater than th a t o f F l.  showing the cen tra liz ing  e ffe c t to be greate r 

than the low e ring  one.

The vow els / e /  and / * /  behave s im ila r ly  to / i / ,  / i / .  and / e /  

before / l /  (Figures 6.19.1, 6.19.2, 6.19.3, 6.20.1. 6.20.2, 6.20.3), the  

d iffe rence being th a t th e y  show a d is tin c tly  low e r F2 even at T l .  th is  

d is tinc tion  con tinu in g  or even increasing as th e y  m ove on tow a rd  F3-
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Figure 6 .19.2 /e _ l /  compered to / e /  (Female N orthern)
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Exam ination o f the  / u /  found before / l /  (Figures 6.21.1, 6 .21.2,

6 .21 .3) shows an F I iden tica l to th a t o f an average /u / .  but an F2 

w h ic h  is much low er, ind ica ting  a h igh degree of backing or round ing  

in fluence  by the  fo llo w in g  / l / .  I t  has been rem arked th a t A m erican 

English, p a rtic u la r ly  C a lifo rn ia  English, m ay d isp lay a v e ry  fro n te d  

a n d /o r unrounded v a r ia n t o f / u /  (Ladefoged 1999: 43), as can be 

determ ined from  the v e ry  high average F2 measurements. I t  m ay 

w e ll be the case th a t a fo llow ing  / l /  exh ib its  a conservative e ffec t on 

the  preceding / u / ,  m aking i t  re ta in  its  back rounded position.

A s im ila r e ffec t can be seen on the / u /  w h ic h  precedes / l / 21 

(Figures 6.22.1, 6.22.2, 6.22.3). The F I is eq u iva len t to the F I o f 

average / u / ,  but the  F2 is much lower. The divergence between the  

tw o  F2s increases w ith  tim e. The F2 o f an average / u /  increases, 

in d ica tin g  m ovem ent to a fro n te r or less rounded position, w h ile  the  

F2 of the / u /  before / l /  remain fa ir ly  constant. Unrounded 

pronunciations fo r  / u /  have also been reported (Ladefoged 1999:

43). Paralle l to / u / .  i t  may be tha t the  fo llo w in g  / l /  has a 

conserva tive  e ffe c t on the preceding / u / ,  p reserv ing  a more rounded

2though, as we have seen in section 6.3.2, this erstwhile /u l/  sequence may 
actually be the syllabic lateral [J].
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Figure 6.21.2 /u_l/ compared with /u/ (Female Northern)
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articu la tion . Even in  dialects in  w h ic h  / u l /  is a sy llab ic la te ra l, i t  is 

c la im ed th a t lip  round ing accompanies the production of th is  [J] 

(B a iley  1985: 103).

The vow els /o / ,  / a / ,  and / a /  display s im ila r effects before / l /  

(Figures 6.23.1. 6.23.2, 6.23.3, 6.24.1. 6.24.2, 6.24.3, 6.25.1, 6.25.2,

6 .25 .3). For a ll o f these vowels, the F I of the  vow e l found before / l /  

is basically the  same as th a t of an average exem plar o f th a t vo w e l, 

but there is a tendency fo r  i t  to be low er. A possible reason fo r  th is  

w ou ld  be ve la r cons tric tion  or approxim ation o f the fo llo w in g  / l /  

(w h ic h  could be Ul or [tql). The back o f the  tongue, w h ic h  is used 

du ring  production o f the n o n -fro n t vow els /u  u o a a / ,  could be 

ass im ila ting  to the  h igh e r tongue position required fo r  the production  

o f the  [1] or [tql. This w ould  explain w h y  th is  low e ring  of F I is no t

found fo r the fro n t vow els / i i e e  * / .  w h ic h  do not require the  back 

of the tongue du ring  production, and w h y  th e  low e ring  of F I is no t 

found fo r the  h ig h e r n o n -fro n t vowels /u  u / .  fo r  w h ic h  the tongue 

back is a lready in  a fa ir ly  constricted position.

Para lle l to / u /  and / u / ,  the vow els / o / .  / a / ,  and / a /  a ll e x h ib it 

s ig n ifica n t lo w e rin g  of F2 before / ! / .  The average fo rm an t 

measurements o f th e  vo w e l / o /  show a gradual decrease in  F2, 

in d ica tin g  d iph thonga l qua lity , perhaps beg inn ing  w ith  a more
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unrounded vow el, m oving to something back and rounded, 

ph o n e tica lly  like  (ru). The v a ria n t of / o /  found before / l /  m ay

p a ra lle l th is  d iphthongal q u a lity , but always preserves a more back 

and rounded position.

In  non-la te ra l environm ents, the vow e l / a /  s tanda rd ly  shows 

an increase of F2, ind ica ting  a glide toward a higher, fro n te r  position, 

p h o n e tica lly  like  [aal. The v a r ie ty  o f / a /  found before / l /  does not 

e x h ib it th is  centering glide, but remains fa ir ly  back, perhaps 

becoming even more retracted.

The vow e l / a /  has a much low er F2 before / l /  than  in  its  

average variants. This, coupled w ith  the low er F I of the  la te ra l 

v a r ia n t w ould  suggest a higher, backer v a r ie ty  o f / a /  before / l / ,  

perhaps phonetica lly  much lik e  hr). I t  is not surprising, then, th a t 

th is  la te ra l v a r ie ty  [ r l  could become confused w ith  the  standard 

v a r ie ty  o f the vow e l / o /  ( [ru ]) .  resulting in  merger o f the  tw o  vowels 

before / ! /  (see section 6.3 3).
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Figure 6 .23 .2  /a_1/  compared w ith  / a /  (Fem ale Northern)
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To summarize: the fro n t vow els / i  i  e e * /  a ll begin v e ry  much 

like  th e ir  non -la te ra l equivalents, but display a ce n tra liz in g  q u a lity  

as th e y  m ove tow ard the fo llo w in g  / l / .  I t  has been rem arked upon 

(Section 4.2) th a t the vow el / i /  m ay have the allophone [ia ] before 

/ l / .  This c la im  is ce rta in ly  supported by the  data, but i t  is equa lly  

true th a t the  o th e r fro n t vowels / i  e e ae/ could be claim ed to have 

the aliophones (ia ea ea seal before / l /  as w e ll.

The n o n -fro n t vowels /u  u o a a /  a ll display s ig n ific a n tly  more 

re tracted  a n d /o r rounded va rian ts  before / l / .  being m anifested in  a 

much lo w e r F2. We could say th a t the average phonetic values o f the 

vow els /u  u o a a /  are respective ly l «  y r u  aa a ] in  non -la te ra l

env ironm ents, but [u u ou a v l before / l / .

6.3.4.2. Ranges of allophony (scatter graphs)

On the  F1/F2 scatter charts (Figure 6.6.-6.15). the fo rm ants  o f 

the vow els before / l /  are indicated by “L ” on th e ir  appropria te  chart. 

Exam ination of the F1/F2 scatter charts (Figures 6 .6 -6 .15 ) to  see how 

the vow els found before / l /  f i t  w ith in  the  range o f aliophones 

allow ed fo r  English vowels before a ll consonants (and f in a lly )  shows 

that:
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/ i /  before / l /  is outside the / i /  ellipse fo r  Southern California 

Females but inside the ellipse fo r  Males and on the  edge of the 

ellipse fo r Northern C alifo rn ia  Females (Figures 6.6.1, 6.6.2, 6.6.3).

/ i /  before / l /  is outside the / i /  ellipse fo r  a ll groups, due to its 

p red ic tab ly  lowered F2 (Figures 6.7.1, 6.7.2, 6.7.3).

/ e /  before / l /  is outside the / e /  ellipse fo r  a ll groups, due to a 

pred ic tab ly  higher FI (Figures 6.8.1, 6.8.2, 6.8.3).

/ e /  before / l /  is outside the / e /  ellipse fo r  Males and Northern 

C alifo rn ia  Females, due m ostly  to a low er F2. For Southern California 

Females, / e /  before / I /  is in  the ellipse (Figures 6.9.1, 6.9.2, 6.9.3).

/ae/ before / l /  is inside the / * /  ellipse fo r  both Female groups, 

and o n ly  s lig h tly  outside the  /ae/ ellipse fo r Males (Figures 6.10.1,

6.10.2, 6.10.3).

/ u /  before / l /  is outside the / u /  ellipse fo r  a ll groups (Figures 

6.1  1 . 1 , 6.1 1 .2 , 6 . 1 1 .3 ).

/ u /  before / ! /  is fa r  outside the / u /  ellipse fo r  a ll groups 

(Figures 6.12.1, 6.12.2, 6.12.3), though as we have seen before 

(section 6.3.2), th is / u l /  m igh t actually be [Jl. There m igh t not 

ac tua lly  be a vow el [u] present in  the speech signal.

/ o /  before / l /  is outside the /o /  ellipse fo r  a ll groups (Figures

6.13.1, 6.13.2, 6.13.3).
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/ a /  before / I /  is outside the / a /  ellipse fo r  a ll groups (Figures

6.14.1, 6.14.2, 6 .14.3). Note tha t fo r Males and N orthern  C a lifo rn ia  

Females, both / a /  and / o /  display lo w e r F I and F2 measurements 

before / l / ,  but fo r  Southern California Females, o n ly  F2 is low ered.

/ a /  before / l /  is fa r  outside the / a /  ellipse fo r  a ll groups, 

m ostly due to a much lo w e r F2 (Figures 6.15-1. 6.15 2. 6 .15 .3).

Of course, th e  question of w h e th e r vow e ls  before / l /  are 

"outside" the norm al range of allowed aliophones m igh t no t be 

proper to ask. I t  m ig h t be th a t the va rian ts  before / l /  should just be 

considered part o f the  norm al range to begin w ith ,  but i t  is s t i l l  

im portan t to be able to make a detailed account o f the types o f 

a llophony undergone by vow els preceding / l / .

6.3.4.3. Conclusion: Vowels before / l /

Coupling the  data from  the scatter charts w ith  the data fro m  

the line  charts, w e can say that:

1) The nucleus in  / i l /  patterns like  / i /  in  term s o f fo rm a n t 

dynam ics and range.

2) The nucle i in  / i l  el e l /  pattern lik e  / i  e e /  in  terms of 

fo rm an t dynamics, but not in  terms of range.
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3) The nucleus in  /ae l/ pa tte rns like  / * /  in  terms o f fo rm a n t 

dynam ics and range.

4) The nucle i in  /u l u l o l a l a ! /  do no t pattern like  /u  u o a a /  

in  term s o f fo rm a n t dynamics or range.

H ow ever, i t  can be observed fro m  a ll the line  charts and scatter 

charts th a t the  deviations in  vow e ls  before / l /  are pred ic tab le  and 

behave according to  natura l classes: f ro n t vowels glide to w a rd  a 

more ce n tra l position, w h ile  n o n -fro n t vow els are more rounded 

a n d /o r backed (more "grave") th roughou t.

6.3.5. S y lla b ic ity  of /d iph th ong -1 / sequences

F if th  Question: Are words lik e  "ow l" or "N ile" m onosyllab ic  or 

b isyllab ic? I t  w ould be ideal i f  w e  could just look at the 

spectrographic data, count the  num ber o f syllables, and have an 

answer. U n fo rtun a te ly , there has so fa r  been no th ing  id e n tif ie d  in  a 

speech signal th a t can be ob jec tive ly  id e n tifie d  w ith  the in tu it iv e  

no tion  o f a syllab le. Here, a com para tive  and con trastive  m ethod w i l l  

serve to he lp  us f in d  an answer.

The speakers were asked to say the  words "line " and "lion ." 

These w ords both have the d iph thong  [aj] but should d if fe r  in  the  

num ber o f syllables they have. The w o rd  "line" should have  one
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syllab le, coming from  Old English lin e .22 The f in a l “e" w ou ld  fa ll out, 

leav ing  us / l in / .  w h ic h  v ia  the Great V ow el S h ift would g ive us 

M odern English / la jn / .  The w ord "lion " should have tw o  syllables, 

com ing from  M iddle English (from  French) lioun , w h ich  was l ik e ly  

something like  /U .a n /, w h ich  would g ive us Modern English / la ja n /.  

Thus, comparison o f these tw o  words should g ive  us a good idea o f 

w h a t acoustic cues can be associated w ith  con trastive  s y lla b ic ity  in  

M odern Am erican English.

Comparison o f the  spectrographic dynam ics of these tw o  w ords 

(here, an example o f Speaker 03 in  Figure 6 .33.1) should help 

illu s tra te  w h a t the d iffe rence between a one-syllab le and a tw o - 

sy llab le  w ord is. The tw o  words look v e ry  s im ilar. However, note 

th a t in  the presumably monosyllabic "line " w e have an increase in  F2 

tow ard  a peak at the  juncture w ith  the fo llo w in g  consonant / n / .  In  

the  presumably b isy llab ic  "lion", F2 rises to a peak, then fa lls  fo r  a 

period (95 ms) before w e have the / n / .

Speakers w ere also asked to say the w o rd  "gow n” and the  name 

"MacGowan." The w o rd  "gown" should be monosyllabic, com ing fro m  

Old French goune, w h ic h  would give us M iddle English /gG na/. The 

f in a l [a] would drop out, leaving us /g u n /, w h ic h  would become

22A11 etymologies are from Onions 1966 (ed.). The Oxford D ictionary o f English 
E tym o logy, unless otherwise noted.
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Modern English /g a w n / v ia  the  Great Vowel S h ift. The name 

"MacGowan" should be b isy llab ic  a fte r the "Mac", based upon the 

spelling. Examples of these tw o  words are provided fro m  speaker 11 

(Figure 6.33.2). Parallel to the  contrast between "line " and "lion ", the 

words "gown" and "(Mac)Gowan" should be iden tica l except fo r  

sy lla b ic ity . Note tha t in  the presumably monosyllabic "gow n" F2 

lowers to a low  point at the juncture w ith  the fo llo w in g  / n / f w h ile  in  

the presumably bisyllabic "(Mac)Gowan". F2 lowers to a lo w  point, 

then rises fo r  a period (80 ms) before we have the  / n / .  This 

s itua tion  is paralle l to the d iffe rence  in  form ant dynam ics between 

"line " and "lion", as seen above.

Having determ ined th is  m e tric  fo r  measuring sy llab le  count, we 

can now  evaluate w hether words like  "ow l" and "N ile" are 

m onosyllabic or bisyllabic. Speakers were asked to say "o w l" and 

"N ile", w h ich  are h is to rica lly  m onosyllabic coming from  Old English 

Ole and La tin  n i l  ( <NiIus)23 respective ly. They w ere also asked to say 

the words "avowal" and "denial", w h ich  are h is to rica lly  b isy lla b ic  

(a fte r the prefixes "a-" and "de-"). The word "avow al" comes from  

Old French avouer plus the su ffix  -aile. The w ord "den ia l" comes 

from  M iddle English (from  Old French) denie  plus the same su ffix  -

23This etymology from Webster's Geographical D ictionary  1949.
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aile. The add ition  o f th is  suffix, w h ic h  c le a rly  has vow els before th e  

/ l / ,  should resu lt in  another syllable added onto the end o f th e  w ord .

Comparisons o f the  fo rm an t dynam ics o f these w ords show  the  

fo llo w in g :

1) "N ile " and "(de)n ia l" have id en tica l fo rm an t dynam ics 

(example from  speaker 03, Figure 6 .34 .1 ) fo r  a ll the speakers. 

Furtherm ore, these dynamics are like  those in  "lion", no t in  " lin e " (see 

Figure 6 .3 3 1 ) in  th a t there is a period24 a fte r F2 rises to  a peak.

From this, w e m ay conclude tha t "N ile" is a tw o-sy llab le  w ord, and 

th a t tau tosy llab ic  sequences of / a j l /  are not a llowed s yn ch ro n ica lly  

bu t have been re -sy lla b ifie d  much lik e  h is to rica l / a jr /  sequences 

(see section 2.2.3, above).

2) "Owl" and "(a )vow a l" have id en tica l fo rm an t dynam ics fo r  a ll 

but one speaker. For these th irte e n  speakers (exem plified by 

speaker 1 1, Figure 6.35.1), the dynam ics o f "ow l" and "(a )vo w a l" are 

lik e  those in  "(Mac)Gowan", not "gown" in  th a t th e y  have an F2 w h ic h  

low ers to a low  po in t, then  rises fo r  a period before the / n / .

For one speaker (speaker 06, Figure 6.35.2), the fo rm a n t 

dynam ics in  "ow l" and "(a)vow al" w ere  d iffe re n t. For th is  speaker,

24145 ms in the case of "Nile", 132 ms in the case of "denial." The difference in 
duration here is not significant.
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"o w l" patterns lik e  "gown", but "(a )vow a l" pa tte rns lik e

"(Mac)Gowan."

From th is  w e m ay conclude th a t "ow l" is a tw o -sy lla b le  w ord  

fo r  most speakers, com ing fro m  a re -sy lla b ifica tio n  of fo rm e rly  

m onosyllab ic /a w l / .  This change has not spread to  a ll speakers yet, 

bu t is v e ry  common. I am no t sure we can conclude y e t th a t 

tau tosy llab ic  sequences o f / a w l /  are not a llowed a t a ll in  C a lifo rn ia  

English. I t  may be th a t "o w l” is b isyllabic but o th e r w ords w ith  

/ a w l / ,  lik e  "how l" or "cow l" are s t i l l  monosyllabic. However, the  

b isy lla b ic  status of "o w l" fo r  most speakers does show th a t a sound 

change in  w h ich  tau tosy llab ic  sequences of / a w l /  are no t allowed, 

and hence re -sy lla b ifica tio n  occurs, has begun.

U n fo rtuna te ly . I have no data concerning th e  resy lla b ifica tion  

o f / l /  a fte r the d iph thong /o j / ,  such tha t h is to r ic a lly  m onosyllabic 

w ords lik e  “o il” and “r o i l ” w ou ld  rhym e w ith  h is to r ic a lly  b isy llab ic  

w ords lik e  “lo ya l” and “ ro ya l.” Furthermore, f in d in g  good m in im a l 

pairs fo r  the comparison o f fo rm a n t dynamics e q u iva le n t to 

"N ile "/"(d e )n ia l"  and T in e 'V lio n "  m ig h t not be possible. I th in k  i t  is 

p re tty  safe, though, to assume th a t / o \ /  patterns lik e  /a j / .  g iven  th a t 

th e y  have s im ilar o ff-g lides. Thus, w e could say th a t tau tosy llab ic  

sequences of / o j l /  are no t a llow ed but have been re -sy llab ifie d  much
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like  / a j r /  and / a j l /  sequences. I t  is also d iff ic u lt  to f in d  a n y  clear 

h is to rica l / o j r /  sequences w h ich  m ig h t show re sy lla b ifica tio n 25.

6.3 6. Absence of Glides a fte r Tense Vowels before / ! /

S ixth  Question: Are glides allowed before / l /  a fte r the  vow els / i  

e u o /?  Exam ination of the fo rm an t dynam ics of the vo w e l / i /  fo r  a ll 

three groups (Figures 6.16.1, 6.16.2, 6 .16.3) cast doubt on w h e th e r 

the vo w e l / i /  t ru ly  has an o ff-g lide  IjJ. F I remains steady 

throughout fo r  a ll groups, not decreasing, as we would expect in  the 

tran s ition  from  a vow e l to a [jl. F2 increases s lig h tly  at T2 fo r  Males 

and N o rthe rn  C alifo rn ia  Females, in d ica tin g  a possible tra n s itio n  to a 

fro n te r voca lic  position, w h ich  could be an ind ica tion  of the  glide [j]. 

F2 at T3 decreases fo r a ll groups, but th is  is lik e ly  due to trans itions  

to the various fo llo w in g  consonants. The increase in  F2 at T2 is s ligh t 

fo r production o f average / i / ,  but i t  is com plete ly lacking fo r  the  / i /  

found before / l / .  Rather, F2 decreases a t T2 fo r  the / i /  before / l / .  

W hether o r no t there  is an o ff-g lide  [jl a fte r / i /  n o rm a lly  is 

ambiguous, but i t  can be stated th a t there  is no [j] a fte r / i /  before 

/ l / .

25There is the word “coir" which could be compared with “foyer." However, 
these are uncommon words whose elicitation might be difficult.
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A ll groups e xh ib it an o ff-g lide  [j] a fte r / e / .  This can be seen by 

the  gradually decreasing F I throughout and the  sharp increase in  F2 

at T2 (Figures 6.18.1. 6.18.2, 6.18.3). The decrease in  F2 at T3 is 

lik e ly  due to trans itions  to the  various fo llo w in g  consonants.

However, the  / e /  found before / l /  does not e x h ib it these fo rm an t 

dynamics. Indeed, the  general pattern is fo r  F I to increase o r hold 

steady and fo r  F2 to decrease or hold steady before / l / .  O nly the 

N orthern  Califo rn ia  Females display any increase in  F2 at T2, and 

th a t is v e ry  s ligh t. I t  p re tty  safe to say th a t the re  is no post-vocalic 

[j] a fte r / e /  before / l / .

Exam ination of the  fo rm an t dynamics o f / u /  (Figures 6.21.1.

6.21.2. 6 .21.3) show a d is tinc t decrease in  F2 a t T2 fo r  a ll groups, 

w h ile  FI decreases or holds steady. This decrease in  F2 can be 

associated w ith  a backer, rounder position, and hence w e do see 

evidence of a lw ) o ff-g lide  a fte r an average / u / .  The va rian ts  of / u /  

before / l /  do not d isplay the  same fo rm an t dynam ics as average /u / .  

T he ir F I remains steady. The ir F2 remains re la t iv e ly  steady as w e ll, 

increasing s lig h tly  fo r  Males and N orthern C a lifo rn ia  Females and 

decreasing s lig h tly  fo r  Southern California Females. To say th a t / u /  

does not have a post-vocalic glide [w l before / l /  is n o t exactly  

accurate, because, as w e  have seen, the v a r ie ty  o f / u /  found before 

/ l /  already has a v e ry  back and round position, w h ic h  w ould  make
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trans itions to  a fo llo w in g  [w l hard to detect. The [u l a lready achieves 

a m in im a l F I and F2 position and cannot low er these frequencies any 

fa rthe r. W e can say tha t the v a r ie ty  o f / u /  found before / l /  does not 

display the  same fo rm an t dynam ics as an average / u / ,  bu t th is  has 

already been observed (section 6.3 .4)

The v o w e l / o /  exh ib its a clear o ff-g lide  [w l as can be seen by 

the decreasing F I and F2 values fo r  a ll three groups (Figures 6.23.1,

6.23.2, 6.23 3). The va ria n t of / o /  found before / l /  shows d iffe re n t 

fo rm an t dynam ics fo r  the th ree  groups, however. For the  Males, FI 

and F2 rem a in  fa ir ly  steady throughout, ind ica ting  a lack o f o ff-g lide . 

For both Female groups, F2 sharp ly decreases at T2, in d ica tin g  tha t 

there m ig h t be an o ff-g lide  [w l, but then  i t  increases again a t T3, 

p a rticu la rly  fo r  the  Southern C a lifo rn ia  Females. For the  N orthern  

California Females, F I of the  / o /  before / I /  decreases in  a m anner 

parallel to th a t o f a norm al /o / .  For the Southern C a lifo rn ia  Females, 

i t  actua lly  increases s ligh tly . We m ay conclude th a t the  o ff-g lid e  [w l 

does exist a fte r  / o /  before / l /  fo r  N o rthe rn  C a lifo rn ia  Females, but 

may or m ay no t exist fo r Southern C alifornia Females.

In  sum m ary, we can say tha t:

1) The o ff-g lide  [jl does no t exist a fte r / i /  before / l / .  but i t  

m ight no t re a lly  exist a fte r / i /  in  o the r environm ents.
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2) The o ff-g lid e  [j] does not exist a fte r  / e /  before / l / ,  but does 

exist in  o ther environm ents.

3) I t  is d if f ic u lt  to determ ine w h e th e r there  is an o ff-g lid e  a fte r 

/ u /  before / l /  due to the  ve ry  back and round position o f th is  

va r ia n t.

4) The o ff-g lid e  (w l does not exist a fte r  / o /  before / ! /  fo r  the  

Male speakers, but m ay exist fo r some o f the  Female speakers.

6.4. Vowels before / r j /

The re leva n t data fo r  this section consisted o f the fo llo w in g

w ords:

<ing>: P ing-P ong  ( firs t syllab le)

<eng>: le n g th

<ang>: hang

<ong>: P ing-P ong  (second sy llab le )

<ung>: h u n g

Figures 6 .26 -6 .30  show the fo rm an t dynam ics of the various 

vow els found before / r j /  in  California English. The vow e l in  <ing> is 

compared to / i /  and / i / .  The vow e l in  <eng> is compared to /e / ,  / e / ,  

and /ae/. The vo w e l in  <ang> is also compared to /e / ,  /e / ,  and /ae /.
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The vo w e l in  <ong> is compared to /a / ,  and the  vo w e l in  <ung> is 

compared on ly  to / a / .

6.4.1. Form ant dynam ics ( lin e  graphs)

Figure 6.26.1 <i> comparer (M a les )
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Examination of Figures 6.26.1, 6.26.2, and 6.26.3 shows FI of 

the vo w e l in  <ing> to pa tte rn  much like  / i /  fo r Southern California 

Females. For N orthern California Females, i t  begins between / i /  and 

/ i / ,  then  approximates / i /  at T2 and T3- For Males, the  vow e l in  

<ing> begins much like  / i / ,  then gradually lowers in  the  vow e l space 

to being much like  / i / .  For a ll three groups, F2 o f the  vo w e l in  <ing> 

begins between / i /  and / i / .  but then gradually increases, being even
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Figure 6 .26 .2  <i> compared to / i 1/  (Female N orthera)
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Figure 6.26.3 <i> compared to / i  t /  (Female Southern)
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Figure 6.27.1 <•> compared to / e  c a /
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Figure 6.27.2 <e> compared v ith  /e  e * /  (Female Northern)
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Figure 6 .27.3  <•> compared to /e  c ■ /  (Female Southern)
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Figure 6 .28 .2  <■> compared to /e  e • /  (Female Northern)
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Figure 6.29.1 <o> compered to / a /  (M elee)
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Figure 6 .29 .3  <o> compered to / a /  (Female Southern)
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Figure 6 .30.2  <u> compared v i t b  / a /  (Female N orthern)
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h igher tha n  th a t o f / i /  a t T3. A reasonably accurate tra n sc rip tio n  of 

the v o w e l in  <ing> w ould be [ij]: som ething w h ic h  begins much lik e  

/ i / ,  but raises to a higher, fro n te r position.

Exam ination of Figures 6.27.1, 6.27.2, and 6.27.3 show F I o f the  

vow e l in  <eng> to be much like  / e /  fo r  a ll groups. For Males, i t  is 

actua lly  s lig h tly  lower, being between / e /  and /e / .  There is l i t t le  

d iffe rence in  the  F2 of the vow e l in  <eng> between the th ree  groups. 

The F2 o f the  vow e l in  <eng> seems to  begin in  a v e ry  low  position, 

much low er than  the position of any of the  F2s of /e / ,  / e / .  and /ae /. 

We must remember, however, th a t a ll o f these examples o f <eng> 

come from  utterances of the w ord ■length." The preceding / l /  w ou ld  

serve to lo w e r th e  F2 of the vow e l s ig n ifican tly . U n fo rtun a te ly , the  

sequence <eng> occurs in  v e ry  fe w  words, the  on ly  tw o  common ones 

of w h ich  are "leng th" (w ith  preceding / l / )  and "strength" (w ith  

preceding / r / ) .  There is no w ay  to f in d  an exemplar w ord  fo r  the  

vow e l in  <eng> w ith o u t a preceding consonant th a t makes th ings  

d iff ic u lt. To account fo r  this, we have to ignore the F2 m easurem ent 

at T l fo r  the  vo w e l in  <eng> and make do w ith  the other 

m easurem ents.

For the  Female speakers, F2 o f the v o w e l in  <eng> a t T2 is 

s lig h tly  h igh e r than  tha t o f /e / .  For the Males, i t  is between / e /  and 

/as/. We cannot te ll i f  the F2 low ering  e ffec t of the preceding / l /  is
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s t il l a c o n tr ib u tin g  factor at T2 o r not. A t T3. F2 is v e ry  h igh , h igher 

than  / e /  fo r  a ll speakers. The closest transcrip tion  fo r  th e  vo w e l in  

<eng> w ou ld  be [ej], w ith  the o ff-g lid e  [j] re flec ting  th e  increase in  F2

at T3.

Exam ination of Figures 6.28.1, 6.28.2, and 6.28.3 show the  F I of 

the  nucleus in  <ang> to be much lik e  th a t of / e / .  but s lig h tly  lower, 

especially fo r  Males, where i t  is between / e /  and / e / .  F2 o f the 

vo w e l in  <ang> is the  same fo r  a ll th ree  groups, beg inn ing  m uch like  

/e / ,  ho ld ing  fa ir ly  steady at T2 (no t exh ib iting  the sharp increase in  

F2 th a t / e /  does), and increasing a t T3. being h igher th a n  th a t of /e / .

P honetic  transcrip tion o f the  vo w e l in  <ang> is d if f ic u lt .  Its  F I 

is most lik e  / e / ,  but its F2 is most like  /e / .  Note th a t i t  is no t at a ll 

like  /ae /, to w h ic h  i t  is related h is to rica lly  (see Chapter 5). We could 

transcribe i t  as [ej], a raised v a r ia n t of {el tha t glides tow a rd  a fro n te r 

pos ition .

This brings up the question, raised ea rlie r in  Chapter 5, 

w h e th e r the  vo w e l in  <eng> and the vow el in  <ang> are d iffe re n t 

vow els or not. They are h is to r ic a lly  derived from  d if fe re n t vowels, 

ME / e /  and / a /  respectively, but th e y  are extrem e ly  s im ila r 

p h o n e tica lly  in  the  data. F I measurements of the  v o w e l in  <eng> and 

the v o w e l in  <ang> are iden tica l fo r  the  male speakers, bu t Female 

speakers do have low er FI fo r  the  vow e l in  <ang> th a n  fo r  the  vow e l
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in  <eng>. The F2 low ering  e ffect of the preceding / l /  in  "leng th" 

obscures comparison o f the  F2 measurements of the  vow e l in  <eng> 

and the  vow e l in  <ang>, but w e  can observe th a t a t T2. the vo w e l in  

<ang> displays a h igher F2 than the vow e l in  <eng>. This d iffe rence  is 

even more pronounced a t T3. especially fo r  Males and N orthe rn  

C alifo rn ia  Females. I th in k  i t  is best to say th a t the  vo w e l in  <eng> 

and the vow e l in  <ang> are d is tinc t vowels, though v e ry  s im ila r to 

each o ther phonetica lly . I t  is not u n like ly  th a t th e y  would be 

merged in  some dialects, especially g iven the  ra r ity  o f <eng>.

As noted, the vo w e l in  <ang> is somewhat fro n te r  and h igher 

than th a t in  <eng>, w h ich  is in teresting considering th a t the  vow e l in  

<ang> is h is to rica lly  cognate w ith  / « / .  a vo w e l w h ic h  is

Figure 6.31 Historical raising of vowels before / t ) / .
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low er and backer than /e / ,  the vow el w h ic h  the  vow e l in  <eng> is 

related to h is to rica lly . I t  appears th a t the  ra ising effects o f the  

fo llow ing  / r ) /  have caused the h is to rica l /ae / to "leap over" / e /  on its  

w ay to [el (see Figure 6.31).

This m a tte r o n ly  seems strange i f  w e  regard the vow els on a 

tw o-d im ensiona l vow e l chart such as Figure 6.31, above, and don 't 

pay a tten tio n  to  o the r features such as duration. Let us exam ine 

data on the  com parative durations of Am erican English vow els (from  

Peterson and Lehiste  1960):

Table 6.4 Durations or syllabic nuclei in American English (Peterson and Lehiste 1960)  
W VSl average duration for five sneakers (ms)
i 240
i 180
e 270
e 200
ae 330
A 230
a 260
D 310
0 220
u 200
u 260
aw 300
aj 350
3j 370

240

We can see from  the table that, a lthough the  vow e l / e /  is closer 

to /ae/ in  terms o f F I and F2, / e /  is more lik e  /ae/ in  terms of 

duration. A vo w e l /ae/ when caused to raise due to the effects o f a 

fo llo w ing  / r ) /  w ou ld  not necessarily "pass through" the place o f / e / .
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but could e x h ib it sound changes of its  ow n. The re la t iv e ly  long 

vow e l /ae/, coupled w ith  its o ff-g lide  Ij] (due to the  tra n s itio n  to the  

fo llo w in g  /q / ) ,  could be something lik e  [ae:jl, w h ich  w ou ld  he lp  

explain w h y  the  raised version of /ae / is more s im ila r to / e / ,  w h ic h  

also shares a re la t iv e ly  long duration, and could be som eth ing lik e  

[e:j]. This could also explain w h y  the  vow e l in  <ang> is fre q u e n tly  

id en tified  w ith  / e /  by Di Paolo s subjects ( in  Chapter 5) and, as w e 

shall see, by the  subjects in  th is  study as w e ll.

I t  should be pointed out tha t the  off-g lides I am tra n sc rib in g  in 

<ing>, <eng>, and <ang> are not necessarily the  same as th e  o ff-g lides  

found in  the v o w e l /e / .  Regarding Figures 6.27 and 6.28, w e  can see 

th a t F2 o f / e /  increases sharply at T2, w h ile  the increase in  F2 o f the 

vow e l in  <eng> and the vow e l in  <ang> doesn't happen u n t il T3- I t  

may be accurate to say tha t the Ij) found in  <ing>, <eng>, and <ang> is a 

true "off-glide ". w h ile  th a t in  / e /  is pa rt o f the dynam ics o f the  vow e l 

itse lf. A phonetic  transcrip tion  th a t w ould re flec t th is  w ou ld  be to 

transcribe the  vow els in  <ing>, <eng>, and <ang> as [ii], [ei], and I?iJ26, 

respectively, w h ile  th a t in  / e /  is lej].

26This use of a superscript I'l is not completely consistent w ith  IPA  usage, but I 
am using it here to distinguish a short off-glide which might be just due to the 
effects of a consonant transition from a glide which is part of the vowel
nucleus.
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Comparison o f the  fo rm a n t dynamics o f the  v o w e l in  <ong> to 

/ a /  (Figures 6.29.1, 6.29.2, 6 .29.3) show the F I o f the  nucleus in  

<ong> to be much lik e  th a t o f / a /  fo r  a ll groups. The F2 

measurements of the  vo w e l in  <ong>, however, begin m uch lik e  / a /  at 

T l ,  bu t the rea fte r rem ain  steady or decrease, no t show ing  the  

cen te ring  o ff-g lide  characte ris tic  of / a / .  This m ay be due to  the 

e ffec t o f the  fo llo w in g  / r j / .  w h ic h  a fte r back vow els is a tru e  velar.

Exam ination of Figures 6.30.1, 6.30.2, and 6.30.3 show the FI 

o f the  v o w e l in  <ung> to be much like  / a / .  F2 of the  v o w e l in  <ung>, 

how ever, is considerably lo w e r throughout, w h ic h  could also be 

accounted fo r  by the re tra c tin g  in fluence of the  v e la r / t \ / .

6.4.2. Range of a llophony (scatter graphs)

On the  ellipse charts (Figures 6.6-6.15), the  appropria te  vow e l 

before / r j /  -is indicated by “NG” on the chart. The v o w e l in  <ing> is 

found on the  / i /  and / i /  charts, the vow e l in  <ung> on th e  / a /  chart 

and the vo w e l in  <ong> on the  / a /  chart. The vow els in  <eng> and 

<ang> are both found on the / e / ,  /e / ,  and /ae/ charts. In  these la tte r 

cases, the  vow els are ind ica ted  on the chart by the  actua l words they 

w e re  pronounced in: “LENGTH" or “HANG". R e-exam ination of the 

ellipse charts (Figures 6 .6 -6 .1 5 ) shows the fo llo w in g :
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The vo w e l in  <ing> is outside the / i /  ellipse fo r a ll groups. I f  

w e include / l / ,  the  vow e l in  <ing> is inside the  / i /  ellipse fo r  

Southern C a lifo rn ia  Females (Figures 6.6.1. 6.6.2, 6.6.3).

The vo w e l in  <ing> is outside the / i /  ellipse fo r a ll groups. The 

inclusion o f / l /  does no t change any th ing  (Figures 6.7.1, 6.7.2, 6.7.3).

The vo w e l in  <ang> is outside the / e /  ellipse fo r a ll groups. The 

inclusion o f / l /  does not change th is (Figures 6.8.1, 6.8.2, 6 .8 .3). the 

vow el in  <eng> is also outside the / e /  ellipse fo r  a ll groups, th is  being 

unchanged by the  inclusion of / l / .  For the  creation of the ellipse 

groups, I did n o t include the F2 measurements of /e n g / a t T l .  The 

F2 measurements of the  vow el in  <eng> o n ly  re flec t T2 and T3- This 

is due to the v e ry  strong low ering effect o f the preceding / l /  in  

length  ', the  w o rd  used in  the study.

The vow e l in  <ang> is outside the / e /  ellipse fo r Males and 

Southern C a lifo rn ia  Females, but inside the  / e /  ellipse fo r  N o rthe rn  

Females (Figures 6.9.1, 6.9.2, 6.9.3), as is the  vow e l in  <eng> (though 

on ly  s lig h tly  so fo r  Males). This s ituation does not change i f  w e  

include / l / .  L ikew ise, the vow el in  <ang> and the vow e l in  <eng> are 

outside the  /ae / ellipse fo r  a ll groups, regardless of the  inc lus ion  of 

/ l /  (Figures 6.10.1, 6.10.2, 6.10.3).

The vow e l in  <ong> is inside the / a /  ellipse fo r a ll groups (on 

the border fo r Males) (Figures 6.14.1, 6.14.2, 6.14.3).
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The vo w e l in  <ung> is inside the  / a /  ellipse Southern C a lifo rn ia  

Females, on the border fo r  Males, but outside the ellipse fo r  N o rthe rn  

Califo rn ia  Females. The inclusion o f / l /  lik e ly  puts i t  inside the  

ellipse fo r  N o rth e rn  Females.

6.4.3. Conclusion: Vowels before / t ) / .

Coupling the data from  the scatter graphs w ith  the data from  

the lin e  charts, w e may conclude tha t:

1) The vow e l in  <ing> patterns like  no other vo w e l in  term s of 

fo rm an t dynam ics or range.

2) The vow e l in  <eng> patterns like  no other vo w e l in  term s of 

fo rm an t dynam ics or range.

3) The vow e l in  <ang> patterns like  no other vo w e l in  term s of 

fo rm an t dynam ics or range.

4) The vo w e l in  <ong> patterns much like  / a /  in  term s o f 

fo rm an t dynam ics and range.

5) The vo w e l in  <ung> patterns somewhat lik e  / a /  in  term s of 

fo rm an t dynamics, and much like  / a /  in  terms of range.

Since /V i ) /  sequences are n o t diphthongs, and hence cannot be 

evaluated according to the c rite ria  explained in  section 3.1. w e 

cannot answer the question of w h e th e r the  nuclei occur
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independen tly  o r not. We can make the fo llo w in g  observations, 

though :

1) The nucle i in  <ong> and <ung> are p re tty  m uch [a] and [a ! 

respective ly . They can probably be assigned phono log ica lly  to the 

vow e ls  / a /  and / a / .

2) The nucle i in  <ing>, <eng>, and <ang> are som ething like  [ii],

[ei], and [d] respective ly. T he ir phonological assignm ent is not

obvious. Psychological data based on n a tiv e  speakers' categorizations 

o f these vowels and o th e r vow els exam ined in  th is  chapte r is needed 

to aid in  th e ir  c lassification. This m atte r w i l l  be pursued in  the next

chap te r.
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Figure 632.1. Speaker 09"s pronunciation of “pull" and “couple"
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Figure 632.2 Speaker 04’spronunciation o f “pull" and “pool."

2 2 3

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Figure 6323  Speaker 14'spronunciation of “pooT and “ pull.’

Figure 632.4. Speaker 06's pronunciation o f “hole'’ and “hull'

l ^ t o n  C a p t u r e  t> j
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Figure 6 3 2 5 . Speaker 03’spronunciation of “hole" and “hull.”
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Figure 633.1. Speaker 03 ’s pronunciation o f “line” and “lion.”
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Figure 6 332 . Speaker U ’s pronunciation of “gown” and “MacGowan"

Figure 634 .1 . Speaker 03’spronunciation o f “N ile” and “denial."
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Figure 635.1. Speaker 11'spronunciation of “owF and “avowal."
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Figure 6 3 5 2 . Speaker 06 'spronunciation o f “ow F and “avowal."
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Figure 636.1. Speaker 04’s pronunciation of “L” (amplitude)

Figure 6 3 6 2  Speaker 08 's pronunciation o f “L" (amplitude)

■B>ENERCy
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Figure 6 3 6 3 . Speaker 04's pronunciation of “L" (formants)

Figure 636 .4 . Speaker 0 8 's pronunciation o f “L "  (formants).
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Chapter 7. Psycholinguistic Evidence

7.1. In troduction .

In  add ition  to  the phonetic  evidence presented in  Chapter 6, i t  w ou ld  

be he lp fu l to  have some psycholinguistic evidence w h ic h  could 

support one cla im  o r ano ther made w ith  respect to the  vow els found 

before / r /  (and / l /  and / t ] / ) .

The purpose of th is  chapter is to prov ide  psycho lingu istic  

evidence as to how  n a tive  speakers o f C a lifo rn ia  English categorize 

the  vow els found before / r / ,  / ! / ,  and / r \ /  w ith  respect to the 

canonical vow els (those found in  o ther e n v iro n m e n ts )1. The use of a 

psycho lingu istic  test does not necessitate th a t the  phenomena tested 

be psychological phenomena (though the y  m ay be), any  more than 

the  use of a litm us s tr ip  means tha t pH is measure o f color.

The basic idea of the  experim ent was to  p lay subjects pairs of 

m onosyllab ic English words and ask them i f  the  tw o  words had the 

same vow e l or not. A big hurd le th a t can come up in  such an 

experim ent is the  m a tte r o f orthographic bias. Subjects may be 

basing th e ir  responses no t on the phonetics o r phonology of the
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words, but on the spelling of the words in  question, o r on general 

spelling conventions of Modern English. One w a y to con tro l fo r  th is is 

to present the  data ora lly , not graph ica lly . Other attem pts to contro l 

fo r  o rthograph ic  bias were made. They w i l l  be discussed la te r in  the 

chapter.

One question tha t the pe rfo rm ing  of such an experim ent raises 

is: W ha t exactly  are the subjects basing th e ir responses on? There 

are several possibilities:

1) The subjects are using the  s tim u li as triggers and are basing 

th e ir  responses on th e ir  ow n in te rna l phonological 

categorizations.

2) The subjects are lis ten ing  to the  stim uli o b je c tive ly  and are 

basing th e ir  responses on the phonetics of the w ords the y  

hear.

3) The subjects are using th e  s tim u li as triggers, w h ic h  th e y  

the n  use to evoke th e ir  ow n phonetics and then  are basing 

th e ir  responses on th e ir  ow n  surface phonetics.

•The experiment was performed w ith  Julie A. Lewis and Margaret Urban.
Many of the results have already been presented in Guenter. Lewis, and Urban
1999.
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4) The subjects are focusing on the  speaker's p ronunc ia tions 

but are basing th e ir  responses on w h a t th e y  believe th e  

speaker’s in te rn a l phonological representations to  be.

5) The subjects are using the words as triggers to evoke th e  

general phonological system o f th e ir  speech com m un ity  

ra the r than  just themselves or the  speaker.

6) The subjects are using the words as triggers to evoke th e  

general phonetics o f th e ir  speech com m un ity  ra th e r th a n  

just them selves or the  speaker.

Of course, i t  is possible th a t some subjects m ay be using one 

s tra tegy w h ile  o the r subjects use d iffe re n t strategies. Or. i t  is 

possible tha t a single subject may use on stra tegy fo r  one p a ir o f 

words, and another fo r  the  next pair o f words, etc.

The hope is the  subjects w i l l  be using the  f ir s t  strategy, above. 

We are interested in  de te rm in ing  how  n a tive  speakers of C a lifo rn ia  

English represent some o f these controversia l vow els in te rn a lly . W e 

a lready have detailed phonetic  in fo rm a tion  gathered in  Chapter Six. 

We hoped to induce the  f ir s t  strategy by:

1) Using s tim u li from  a speaker w ho belonged to the same age 

and d ia lect group as the  subjects. This was done based on
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the  be lie f th a t lis te n ing  to a speaker w ith  a d if fe re n t accent 

m ig h t have a d is trac ting  e ffect on the subjects, causing them  

to focus more on the  phonetics the y  hear.

2) A sking the subjects to  respond to the s tim u li as q u ick ly  as 

th e y  could. This w ou ld  hopefu lly  in h ib it  th e  use o f the 

th ird , fou rth , f i f th ,  and s ix th  strategies above, w h ic h  would 

seem to require a greater deal o f re fle c tio n  on beha lf of the 

subjects.

U ltim a te ly , however, w e  do not know  w h ich  strategies were 

being used. Given tha t, w e can make the fo llo w in g  qua lifica tions:

1) A large num ber of subjects must be used in  th e  experim ent 

(w e used eighteen). Hopefu lly, th is  w i l l  reduce the  e ffect of 

in d iv id u a l va ria tio n  in  strategies and le t genera l patterns be 

recognized.

2) I t  w i l l  not be cla im ed th a t the results of the  experim ent 

d ire c tly  represent th e  underly ing  form s o f th e  vow e ls  in  

question. Rather, the  results o f the experim en t (provided 

the results pa tte rn  in  a m eaningfu l w ay, w h ich , as w e  shall 

see, they  do) w i l l  be used as evidence in  con junction  w ith
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o the r types o f evidence gathered (phonetic, phonological, 

h is to rica l) in  order to make f in a l conclusions.

7.2. The Experim ent

Subjects:

There w ere  18 subjects2. A ll subjects were na tive  speakers of 

California English between the ages of 18 and 25. Both m ale and 

female subjects w ere  used. Most (but no t a ll)  subjects w ere  

undergraduate students draw n from  linguistics classes. Some w ere  

draw n from  an in tro d u c to ry -le ve l survey class in  Am erican 

languages in  w h ic h  the  topic of phonetics and phonology w e re  not 

discussed much. Some were draw n from  an in tro d u c to ry -le ve l 

general lingu istics class. However, the experim ent was conducted at 

the beginning of the  school semester before the topics o f phonetics 

and phonology w ere  introduced to the class. Some subjects w ere  

enrolled in  an upper-d iv is ion general lingu istics class and m ay have 

had p rio r exposure to  the topics of phonetics and phonology. None 

had had extensive classroom exposure to phonetics (such as in

2More than 18 tests were run, but some data had to be eliminated for various
reasons.
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specialized phonetics classes) or to any discussion o f the  problem at 

hand.

Speaker/Recording:

The test consisted of pairs o f common m onosyllab ic English 

words. The words w ere spoken by a 26-year-old fem ale n a tive  

speaker o f California English.

Words w ere recorded in  a fram e sentence of "Say (w ord ) again" 

using h igh  qua lity  audio recording equipment. The words w ere then 

d ig itized using a Kay CSL Model 4300 at a sampling rate of 16000 Hz 

and spliced in to  pairs. Between the words in  each pa ir was a gap of 

.5 seconds. The pairs o f words w ere played to subjects on a 

com puter over headphones. The words were randomized, but a ll 

subjects heard the words in  the same order. The experim en t was 

conducted using the M ATLAB program.

Ins truc tions :

Subjects w ere read the fo llo w in g  script:

We are studying vow e l sounds in  English words. We w o u ld  lik e  to 

f in d  out how  q u ick ly  vow els in  d iffe re n t words can be recognized.
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You w i l l  hear a p a ir  o f  words. I f  the  tw o  words have the same 

vowel, press "h" on the  keyboard. I f  the  tw o  vowels are d iffe re n t,  

press "k. " In  betw een each answer, please rest you r f in g e r  on the  

k e y  between "h " and "k" ("j"). Please answ er as q u ick ly  as you can, 

and respond to a l l  the  pairs. I f  you 're  no t sure, g ive  yo u r best guess, 

but again, answ er qu ick ly . We are in te res ted  in  ho w  the words  

sound, no t h o w  th e y  are spelled. M ore specifica lly , we are in te re s te d  

in  the vow e l sounds, no t w he the r o r no t the  w ord  pairs rhym e.

There w i l l  be a short pause between you r answ er and the nex t pair.

You w i l l  f ir s t  hea r a tra in in g  set o f w o rd  pairs, so you can become 

fa m ilia r  w ith  the  fo rm at. Press en te r o n ly  w hen you are rea dy  to  

begin. Le t the experim enter kn o w  w hen you are fin ishe d  w ith  the  

tra in in g  set.

A n y  questions?

Thank you fo r  y o u r pa rtic ipa tion .

The sentence "W e are interested in  how  the  words sound, no t how  

th e y  are spelled" was included in  the  scrip t in  order to (h o p e fu lly ) 

reduce the p o ss ib ility  o f orthograph ic bias.
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T ra in in g  Test:

The subjects w ere f ir s t  g iven  a tra in in g  test consisting of th ir t y  

pairs o f words. The th ir t y  pairs consisted of th ree  categories w ith  

the  fo llo w in g  pairs:

Set 1 (same s o u n d /d iffe re n t spelling)

s ig h /d y e code/toad

b o y /m o is t p o d /o dd

d a te /w a it s h y /b u y

choose/dues gu ide /s ide

Set 2 (same sound/same spelling)

c a t/f la s h chea t/nea t

c o w /n o w fa t /v a t

b e d /fe d m e t/p e t

s ip /z ip t ip /n ip

m a d /p a d k n e e /tre e

m o w /s h o w fa te /d a te

Set 3 (d iffe re n t sound/same spelling) 

pose /lose  good/booze
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head/lead3 so u p /d o u b t

th o u g h /th ro u g h g ro u t/g ro u p

lo s t/m o s t n iece /s ieve

m o th /b o th to w /h o w

The words w e re  played to subjects in  a non-m ean ingfu l order. 

The purpose o f the  tra in in g  test was tw ofo ld : to fam ilia rize  the 

subjects w ith  the  procedure, and to determ ine i f  there w ere any 

strong orthograph ic biases. This was the reason fo r Sets 1 and 3. I f  

orthography, no t phonetics or phonology w ere being used as the 

basis fo r judgment, subjects would judge the  words in  Set 1 as 

hav ing  d iffe re n t vowels, and the words in  Set 3 as having the same 

vowels. Though no t m any mistakes were made by subjects in  Sets 2 

and 3, one of the  subjects did id e n tify  the m a jo rity  of the words in  

Set 1 as being d iffe re n t. Hence, w e did not include th a t subject s 

responses fo r the  m ain test in  the data. That le ft  us w ith  18 subjects 

to ta l.

The M ain Test:

The m ain test was conducted by the same procedure as the  

tra in in g  test. In  th e  m ain test, both Yes/No responses and response

3The verb [lid].
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tim es w ere  recorded. Response times (RT) w ere measured from  a tag 

0.2 seconds from  the  end of the  second w ord in  each pair. A ll o f the 

second words in  each pa ir ended w ith  a stop: [t], [dl, o r [k). The “end 

of the  w o rd ” was considered to be the end of the noise burst 

fo llo w in g  the release of the  stop. A ll of the f in a l stops (voiced or 

voiceless) were released and contained some noise burst a fte rw ards  

(voiced or voiceless)4. Response times au tom atica lly  de te rm ined  by 

the  computer based on the in te rv a l between the tag on th e  audio f ile  

and the detection of the keystroke by the subject.

The test consisted o f 129 pairs of words d iv ided  in to  the 

fo llo w in g  sets (Pairs w ere played in  a non-m ean ingfu l order).

I t  w i l l  be noticed from  looking at the pairs used th a t there is a 

lo t less va ria tio n  in  the second w ord in  each pa ir th a n  in  th e  f irs t  

w ord . The second w ord in  each pa ir came from  a lim ite d  in v e n to ry  

of -words. This was done in  order to m in im ize d iffe rences in  response 

tim e  th a t m ight result from  v a ry in g  durations o f words. A t  any rate, 

i t  must be stated th a t the shortest response tim e o f any  subject 

(0 .3 12 75  secs. Subject 3 l ’s response fo r the pa ir “food/spade") was 

longer than the 0.2secs between the  tag and the end o f the  word.

4Since the words were all citation forms spoken in a frame sentence, it is not 
surprising that all the final stops would be released and that there would 
always be some noise following the release. This noise resembled aspiration 
following the voiceless stops and a short [a] vowel following the voiced stops.
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This ind icates th a t a ll subjects responded a fte r  hearing  bo th  w ords 

each pa ir com ple te ly.

Set SS (Same/Same). This set consisted o f words w ith  the same 

v o w e l phoneme nucleus and the same consonant phoneme in  the  

coda. I t  comprised the  fo llo w in g  eleven pairs:

words ohonemic transcriotion

fre ight/gate / f r e t / ,  /g e t /

deb t/b e t /d e t / ,  /b e t /

braid/spade /b re d /,  /sped/

head/bed /h e d /,  /b e d /

blood/bud /b lA d /, /bA d /

could/hood /kud/, /hud/

said/bed /sed/, /b e d /

coat/boat /k o t / .  /b o t /

clock/dock /k la k / ,  /d a k /

node/load /no d /, / lo d /

prod/pod /p ra d /,  /p a d /

The purpose of th is  set was to have a con tro l group in  w h ic h  

the vow els in  both words in  the pa ir belong unambiguously to  the
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same vo w e l phoneme. Since the  coda consonants are also th e  same, 

the vow els in  both words in  each pa ir do not have d iffe re n t 

allophones conditioned by th e  fo llo w in g  consonant e ith e r.

Set SD (S am e/D iffe ren t): This set consisted of words w i th  the  same 

vo w e l phoneme but d iffe re n t consonant codas. I t  comprised the

fo llo w in g  28 pairs:

g r ie f/b e e t

w e e p /b e e t

m y th /b i t

g rie ve /b e a d

w e ep /b ea d

f iz z /b id

ro u g h /lu c k

p u p / lu c k

p u t/ lo o k

b re a th /d e c k

p u p /b u d

sm oke /bo a t

d o t/d o c k

phonemic tra n s c rip tio n  

/g r i f / ,  / b i t /

/w ip / ,  / b i t /

/m i9 / ,  / b i t /

/ g r iv / ,  /b id /

/w ip / .  /b id /

/ f iz / ,  /b id /

/ T A f / ,  / l A k /

/ p A p / ,  / l A k /

/p u t / ,  / lu k /

/b reG /, /d e k /

/ p A p / ,  / b A d /

/sm ok /, /b o t /

/d a t / ,  /d a k /
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robe/load /rob /, / lo d /

dog/pod /dag/, /p a d /

beam/beet /b im /,  /b i t /

beam/bead /b im /,  /b id /

d im /b it /d im /,  /b i t /

game/gate /gem /, /g e t /

game/spade /gem /, /sped/

stem/bet /stem/, /b e t /

stem/bed /stem/, /b e d /

comb/boat /kom /, /b o t /

comb/load /kom /, / lo d /

mom/dock /m a m /, /d a k /

some/luck /sAm/. / lA k /

some/bud /SAm/, /bA d/

The purpose of th is  set was to account fo r  any allophonic 

effects the coda consonant m igh t have on the  preceding vow el, in  

order to see i f  subjects w ere basing th e ir  Yes/No responses on the  

allophone or the phoneme, and also to see i f  subjects w ere basing 

th e ir  responses on the  w ho le  rhym e of the word, o r just the  nucleus. 

Set SD contains 13 pairs in  w h ich  one of the  words has the coda 

consonant /m /.  This was done in  order to have a coda consonant
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th a t cond itions an uncontrovers ia lly  v a r ia n t allophone o f th e  

previous vo w e l. We selected / m /  as th is  consonant because i t  

triggers bo th  nasalization due to its nasal character and a lo w e rin g  o f 

both the second and th ird  form ants o f the  preceding v o w e l due to its  

b ilab ia l cha racte r (Ladefoged 1993, Lehiste and Peterson 1961).

Set D (D iffe re n t):

This set consisted of words w ith  d iffe re n t vow e l phonem e 

nuclei. Consonant codas m ight be the  same or d iffe ren t. I t  

comprised the  fo llo w in g  41 pairs:

WQfdS ohonem ic transcrio tion

b it /b e e t / b i t / ,  / b i t /

b e e t/b it / b i t / ,  / b i t /

b id e /b e a d /b a jd /,  / b id /

b id /b e a d /b id / ,  / b id /

b a d /b id /baed/, /b id /

b e a d /b id /b id / ,  / b id /

b ite /g a te /b a jt / ,  /g e t /

b o o t/g a te /b u t / ,  /g e t /

h i t /b e t / h i t / ,  /b e t /

fo o t/b e t / f u t / ,  / b e t /
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b read /spade

food /spade

lid /b e d

h o od /be d

lo o k /lu c k

d e c k /lu c k

d u c k /lo o k

d e ck /lo o k

lu c k /d e c k

lo o k /d e ck

h o o d /b u d

b e d /b u d

b u d /h o o d

be d /h oo d

b id e /b e d

b u d /b e d

b it /b o a t

d e ck /d o ck

b e d /lo a d

b e d /p o d

b ik e /b e e t

b a th /b it

/b red /, /sp e d / 

/ fu d / ,  /sped/ 

/ l id /,  /b e d / 

/h u d /, /b e d / 

/ lu k /,  / lA k /  

/d e k /, / lA k /  

/dA k/, / lu k /  

/d e k /, / lu k /  

/lA k /. /d e k /  

/ lu k /,  /d e k /  

/h u d /, /bA d / 

/bed /, /bA d / 

/bAd/, /h u d /  

/bed /, /h u d /  

/bajd /, /b e d / 

/bAd/, /b e d / 

/b it / ,  /b o t/ 

/d e k /, /d a k /  

/bed /, /lo d / 

/bed /, /p a d /  

/ba jk /, /b i t /  

/baeG/. /b i t /
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l it / luck / l i t / ,  / lA k /

lap/look /lsep/, / lu k /

dot/deck /d a t / ,  /d e k /

big/bud /b ig /,  /bA d /

bike/boat /b a jk /,  /b o t /

bed/dock /bed /, /d a k /

have/load /haev/, / lo d /

bed/load /bed /, / lo d /

bug/pod /bAg/, /p a d /

The purpose o f th is  set was to have a con tro l group in  w h ic h  

the vow el phonemes in  both words in  each pa ir were unam biguously 

d iffe ren t. A fe w  of the  pairs in  Set D w e re  reversals of each o th e r 

(b it/b e a t, b e a t/b it; b id/bead, bead/bid; d e ck /luck , luck /deck ; 

deck/look, lo o k /d e ck ; hood/bud, bud/hood; bed/bud, bud/bed). 

There w e re n ’t m any large differences in  Yes/No response rates or 

reaction times fo r  the  reversed pairs, as w e  can see:

P ^ ir YesY No* ave. RT
b id /b e a d 0 100 1.81
b e a d /b id 0 100 1.94

d e ck /lu ck 11 89 1.63
lu ck /d e ck 0 100 1.81
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d e ck /lo o k
lo o k /d e ck

6
6

94
94

2.00
1.43

h o o d /b u d
b u d /h o o d

22
28

78
72

2.13
2.18

b e d /b u d
b u d /b e d

6
6

94
94

1.60
1.93

This suggests th a t the order the words in  each p a ir w ere placed in  

was no t s ign ifican t.

Set R:

This set consisted o f pairs in  w h ich  one of the  words had an 

RGD or [ar], and the o ther w ord  had a phone tica lly  s im ila r vo w e l but a 

n o n -r coda consonant.

[ I r ]  was compared to / i /  and / i / .

[ErJ was compared to / e /  and /e / .

[Or] was compared to  / o /  and /a / .  Since the re  is no con trastive  

phoneme / o /  in  C alifornia English, we could not compare [Or] to / o / .  

The phoneme / d /  has merged w ith  the vow e l phoneme / a / .  Hence, 

the vow e l phoneme / a /  m igh t include any actual phonetic  

realizations of [o] th a t are found in  California English.

[A r] was compared to / a / .

[o'] was compared to / a / ,  /e / ,  and / u / .
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The set was broken up in to  the  fo llo w in g  groups com pris ing th e  

fo llo w in g  20 pairs:

greuQ w o rd s ohonem ic tra n sc riD iio n

/ I r - i / b e e r/b e e t / b l r / ,  / b i t /

b e e r/b e a d / b l r / .  /b id /

/ I r - i / b e e r /b it / b l r / .  / b i t /

b e e r /b id / b l r / .  /b id /

/E r -e / b e a r/g a te /b E r / ,  /g e t /

be a r/sp a d e /b E r / ,  /sped /

/E r -e / b e a r/b e t /b E r / ,  /b e t /

b e a r/b e d /b E r / ,  /b e d /

/O r -o / b o re /b o a t /b O r/, /b o t /

b o re /lo a d /b O r/. / lo d /

/O r -a / b o re /d o c k /b O r/,  /d a k /

b o re /p o d /b O r/,  /p a d /

/ A r - a / c a r/d o c k / k A r / ,  /d a k /

c a r/p o d / k A r / ,  /p a d /

/  ar-A / lu r k / lu c k / l o - k / ,  / l A k /

b ird /b u d /bard/ ,  /b A d /

/ ar -u/ lu r k / lo o k /la -k /.  / lu k /

b ird /h o o d /ba^d/, /h u d /
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/ sr-e/  lu rk /d e c k

b ird /b e d

/ la 'k / ,  /d e k /  

/ba-d/. /b e d /

The purpose of th is  set is the  purpose of th is  d issertation: to 

de te rm ine  how subjects categorize vowels found before / r /  w ith  

respect to the  vowels found in  o the r environm ents.

Set L:

This set consisted o f words w ith  the (presum ably) same vo w e l 

phoneme, but d iffe re n t consonant codas. The coda in  one o f the 

words in  each pa ir was / ! / ,  w h ile  the coda in  the o th e r w o rd  in  each 

pa ir was a d iffe re n t consonant. Set L consisted of the  fo llo w in g  8 

groups com prising the fo llo w in g  15 pairs:

group w<?rds phonemic transcription

/ i l - i / pe e l/b ee t / p i l / ,  / b i t /

pee l/bead /p i l / ,  / b id /

/ i l - i / w i l l / b i t / w i l / .  / b i t /

w i l l / b id / w i l / ,  /b id /

/e l - e / p a il/g a te /p e l/ ,  /g e t /

pa il/sp a d e /p e l/ ,  /sp e d /
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/e l-e / w e ll/b e t /w e l/.  /b e t/

w e ll/b e d /w e l/ ,  /b e d /

bell/deck /b e l/, /d e k /

/ o l- o / bow l/boat /b o l/, /b o t/

/a l- a / hall/dock /h a i/ ,  /d a k /

/ a 1-a / d u ll/lu ck /d A l/, / lA k /

d u ll/b u d /d A l/, /bA d/

/ u l - u / pull/look /p u l/,  / lu k /

pull-hood /p u l/,  /h u d /

The purpose of th is  set was to de term ine how subjects categorize the  

vowels found before / l /  w ith  respect to the vowels found before 

o ther consonants. As we have seen in  Chapters Four and Six, above, 

there  are ways in  w h ich  the vowels found before / l /  in  Am erican 

English are d e v ia n t phonetica lly  and phonologically. Hence, th e ir  

phonem ic status m ig h t be in  doubt, and psycholinguistic evidence 

w ou ld  help in fo rm  any categorization.

Set NG:

This set consisted of pairs in  w h ich  one of the words had a 

/V r j /  sequences, and the  other w ord  had a phonetica lly  s im ila r vo w e l 

w ith  a non-q coda consonant.
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<ing> was compared to  / i /  and / i / .

<eng> was compared to / e /  and /e / .

<ang> was compared to /e / ,  /e / .  and /ae/.

<ong> was compared to / a / .

<ung> was compared to  / a / .

The set was broken up in to  th e  fo llo w in g  n ine  groups com prising the 

fo llo w in g  1 1 pairs:

s ro v p w ords nhonem ic tra n sc rio tio n

/ in g - i / s ing /bead /s<ing>/, / b id /

/ in g - i / s in g /b id /s<ing>/, /b id /

/e n g -e / le ng th /ga te /l<eng>k0/, /g e t /

leng th /spade /l<eng>k0/, /s p e d /

/e n g -e / le n g th /b e t /l<eng>k0/, / b e t /

le n g th /b e d /l<eng>k0/. /b e d /

/a n g -e / hang/spade /h<ang>/. /s p e d /

/a n g -e / hang /bed /h<ang>/, /b e d /

/ang-ae / hang/sad /h<ang>/, /saed/

/o n g -a / song/pod /s<ong>/, /p a d /

/u n g -A / lu n g /b u d /l<ung>/, /b A d /
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The purpose o f th is  set was to de te rm ine  how subjects 

categorize th e  vow els found before / i ) /  w i th  respect to  the  vow e ls  

found before o th e r consonants, p a rtic u la r ly  w ith  regards to  th e  f ro n t  

vowels <ing>, <eng>. and <ang>, whose phonem ic categorization is no t 

obvious fro m  the  phonetic  data (see section 6.4.3).

D iphthongs:

This set consisted of pairs in  w h ic h  one of the words had a 

d iph thong rh ym e  of / a j /  or /a w / ,  and th e  o ther had a rh ym e  of /a C /. 

The set comprised the  fo llow in g  tw o  pairs:

/a j- a /  b u y /p o d  /b a j/ ,  /p a d /

/a w -a /  c o w /p o d  /k a w / ,  /p a d /

The purpose o f th is  set was to see how  complex d iph th o n g a l 

rhym es lik e  / a j /  and /a w /  are categorized w hen compared to 

rhymes w ith  a phone tica lly  s im ila r v o w e l nucleus ( in  th is  case, / a / ) ,  

but a tru e  consonantal coda, instead o f a cen tra l approxim ant lik e  [j] 

or [w ].
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We also tested the fo llo w in g  pair:

bee /bead / b i / ,  / b id /

The purpose of th is  pa ir was to evaluate one in te rp re ta tio n  o f 

Harris's claim (see section 3.2.1) tha t the  reduction in  contrast of 

vow els before / r /  is caused by a ru le a llow ing  o n ly  tense vow els in  

open syllables. This ru le  accounts fo r  w h y  / b i /  (as in  "bee") is a 

possible English w ord, but not /b i / .  I f  th is  in te rp re ta tio n  of Harris's 

c la im  is correct, then the vow e l in  "bee" should have the  same 

re la tio n  to the vow e l in  "bead" as the vow e l in  "beer" has to the 

v o w e l in  "bead." The pa ir "beer/bead" is included in  Set R.

Comparing how subjects respond to the pa ir "bee/bead" w ith  how  

th e y  response to the pa ir "beer/bead” w i l l  le t us see i f  there is any 

psycho lingu istic  basis fo r  Harris's claim .

I t  should be po inted out tha t m any of the  words in  the test 

have common (or fa ir ly  common) homonyms w ith  d iffe re n t spellings, 

nam ely :

w o rd D enunciation homonvm(s)

peel / p i l / peal

beet / b i t / beat

pa il / p e l / pale

252

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



gate /g e t / gait

spade /sped / spayed

hall /h a l / haul

load /lo d / lode

some /SAm/ sum

pod /p a d / pawed

bear /b E r / bare

bore /b O r/ boar

rough /rA f / ruff

bee /b i / be, B

buy /b a j / by. bye

The spellings given in  the  previous lists are o n ly  one possible 

in te rp re ta tion . Specifically, th e y  are the words w r it te n  down fo r the 

speaker to say w hen she recorded the words. We have no idea 

w h ic h  words the subjects thought they were hearing. This is 

re levan t o n ly  in  tha t i t  points to the chance of o rthograph ic  bias 

w o rk in g  in  more than one possible d irection fo r m any o f the words 

used in  the test.
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7.2.1. Expectations

I t  was expected tha t Yes/No responses fo r the sets SS and SD 

w ould be near 100% positive, and th a t Yes/No responses fo r  Set D 

w ould be near 0 % positive.

I t  was also expected tha t response times fo r  sets SS, SD, and D 

w ould be short, since subjects should know  c lea rly  w h e th e r the  

vowels in  the  w ords in  these sets belong to the same phoneme or not.

I t  was expected tha t responses fo r  Set L would pa tte rn  m uch 

like  those in  Set SD, since the vow els in  each pa ir should belong to 

the same phoneme; on ly  the f in a l consonant is d iffe ren t.

I t  was expected tha t subjects w ou ld  have d if f ic u lty  categoriz ing 

the vo w e l pairs in  Set R, and th a t th is  categorization m igh t m an ifest 

itse lf in  longer response times fo r  these pairs.

I t  was expected tha t the pairs in  Set NG w ith  <ong> and <ung> 

w ould pa tte rn  lik e  those in  Set SD as w e ll.

No f irm  expectations were set fo r  the  vowels in  Set R and the  

fro n t vow els in  Set NG. We w ere as unsure as to how to c lassify  

these vow els as anybody else w ho  has researched the  problem , 

though w e d id be lieve tha t the vow e l in  [A r] m ight pa tte rn  w e ll w ith  

/ a / ,  since th is  seems to be the least con trovers ia l of any o f th e  

vow els in  the  RGDs.
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I f  the vow els in  th e  RGDs are just allophones o f some of the 

canonical vowels, th e n  the  pairs in  Set R should pa tte rn  like  those in  

Set SD. I f  the  RGDs themselves constitute d is tin c t monophonem ic 

d iphthongs like  / a j /  and /a w / ,  then the pairs in  Set R should pa tte rn  

lik e  those in  Set D. This la tte r  expectation, how ever, is based on the 

presupposition th a t the  d iphthongs /a j /  and / a w /  them selves are 

d is tin c t monophonemes. I f  the diphthongs / a j /  and /a w /  are 

sequences of one of the  canonical vowels fo llow ed  by / ] /  and / w / ,  

then  the  pairs in  the  d iph thong set should p a tte rn  lik e  those in  Set 

SD. I f  the d iphthongs / a j /  and /a w /  are monophonemic, then the 

pairs in  the d iph thong  set should pattern like  those in  Set D.

7 .3 . Results and Discussion.

C om plete results fo r  each subject, in c lu d in g  Yes/No responses 

and response times are g iven  in  appendix C. The to ta l data fo r  a ll 

subjects are presented by  set in  Table 7.1. The data are also 

rep resen ted  in  graph fo rm  in  Figure 7.1, w ith  the  response tim es in  

th e  x-axis, and the  percentage of "Yes" responses in  th e  y-axis. The 

v a ria b le s  used in  the  test are not a rb itra ry  categories. "Yes" and "No" 

in d ic a te  w h e th e r the  subjects considered the vow e ls  in  the tw o  

w o rd s  to  be the  same or not. Response times can be reasonably
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Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



linked  to subjects' ce rta in ty  of response: a low  response tim e  

in d ica tin g  a greater degree of certitude, and a h igh response tim e 

in d ica tin g  a lesser degree of certitude.

7.3.1. Control Sets.

We can see from  Table 7.1 th a t pairs of words in  Set SS (those 

w ith  iden tica l nucle i and codas) w ere  categorized w ith  a 97% "Yes" 

response rate, and a v e ry  quick response time.

We can also see tha t pairs o f words in  Set D (those w ith  

d iffe re n t nucle i) w ere categorized w ith  a 4% "Yes" response rate, and 

a v e ry  quick response time. Hence, the results of the test are 

basically consistent w ith  the categorizations predicted by standard 

phonem ic theory . Words con ta in ing  vowels of the same phoneme 

w ere associated together at a v e ry  h igh rate. Words con ta in ing  

vow els of d iffe re n t phonemes w ere  associated together a t a v e ry  low 

rate.
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Table 7.1. Percentage of Yes/No and Response Times by vowel-pair category.

Set Group Responses Yes N o  B iJ jiq in ils l
T " "  SS m 57 y m' 1.42
la d itf .  sp al l 126 95 5
2 SD an 504 86 14 1.769
2a d if f .  sp a ll 2$2 61 19
3 w all -W:. 738 4 96 1.658
4 k ' T O r " 3 6 61 35 2.26
5 II

{Ir-I} 36 3 97 1.96
6 11 (Er-e} 36 0 ibb 1.425

"7 ' " {Er-e} 36 31 69 2.46
8 {Or-o} 36 42 58 2.56
9 11

{Or-a} 3 6 3 97 1.87
10 II {Ar-a} 36 " " 2 2 “ ' 78 1.955
11 II {^-a } 36 8 92 2.165
12 11 {jt-u } 36 6 94 1.745
13 tt {:r-e} 36 0 16o 1.64
14 L I ii-i} 36 72 28 . 2.395
15 <H-I> 36 64 36 2.44
16 (el-e) 36 64 36 ■ 1.925
17 {el-e} 54 33 67 1.97
lfe lol-ol l 8 78 22 2.17
1$ H {al-a} 1$ ■■x::0;::.44:;i 66 1.89
20 {ul-o} 36 22 78 2.135
21 11 IaI-a} 36 44 56 . 2.485
22 NG <ing-i} l 8 17 "ST 1.74
23 tt {ing-i} 18 33 67 2.27
24 II {eng-e} 36 28 72 1.49
25 {eng-e} 36 25 •>5 1.975
26 II (ang-e} l 8 39 61 1.45
27 {ang-e} 18 6 54 1.62
28 {ang-ae} 18 22 78 2.06
29 (ong-a) 18 72 28 1.58
36 II {ung-A} l 8 61 39 2.13
31 ^airs: Buy/Pod 18 22 — 78 1.96
31 l> Cow/Pod 18 ' l l 89 1.8 l
33 H 1 1 Beer/Bead 18 67 33 1.62

' 34 '" Bee/Bead 18 '  m 0 1.62
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Pairs of w o rd  in  Set SD (those w ith  iden tica l nuclei, but 

d iffe re n t codas) w e re  categorized w ith  an 8 6 % "Yes" response rate. 

This is low er th a n  th e  97% "Yes" response rate o f Set SS. In  addition, 

the response tim e fo r  Set SD is somewhat h igher than th a t o f Set SS. 

There does appear to  be some d iffe rence in  how  subjects respond to 

pairs of words w ith  th e  same nucleus, depending on w h e th e r the  

coda is the same or d iffe re n t. W hether th is  e ffec t is due to subjects' 

phonetic s e n s it iv ity  to  a d iffe re n t allophone of the  vow el, o r due to 

the response being based on the whole rhym e, instead of just the  

vow el, is not know n . The "Yes" response rate fo r Set SD is s t ill v e ry  

high, close to 90%, and th is  is basically consistent w ith  a phonem ic 

model. The d iffe rence  between the Yes/No response rates fo r  Sets SD 

and SS is s ig n ifican t though. Discussion o f the meaning o f th is  

d iffe rence w i l l  be found in  Section 7.4.

Row la  on Table 7.1 shows the data fo r  the subset o f Set SS in  

w h ic h  the tw o  words in  the pair have d iffe re n t vow e l spellings 

( fre ig h t/g a te , bra id /spade, head/bed, b lood/bud, could/hood, 

sa id /bed /, node/load). Row 2a shows th e  data fo r  the subset o f Set 

SD in  w h ich  the  tw o  words in  the pair have d iffe re n t vo w e l spellings 

(g rie f/b e e t, m y th /b it .  grieve/bead, weep/bead, rou gh /luck , p u t/lo o k .
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b re a th /deck , sm oke/boat, robe/load5). The purpose o f these tw o  

subsets is to see the e ffec t o f orthograph ic bias on the subjects' 

responses. The subset of Set SS has a 95% "Yes" response rate 

(compared to 97% tota l). The subset of Set SD has an 8 1 % "Yes" 

response rate (compared to 8 6 % to ta l). There does appear to be an 

e ffec t o f orthographic bias, but a small one at best. Is i t  no t being 

claim ed th a t orthographic bias has been e lim inated com p le te ly  in  the 

test. However, these comparisons at least give us some idea as to 

how  large a factor w e should expect i t  to be.

The high Yes/No response rates fo r the contro l sets SS, SD, and 

D is extrem ely im portant, though. Since the responses are consistent 

w ith  phonemic theory, the responses fo r o ther pairs can be evaluated 

in  th is  fram ew ork as w e ll. I f  the  vowels in  a g iven pa ir o f words 

belong to the same phoneme, w e  should expect the  results to pa tte rn  

much like  Set SD (since we w i l l  have d iffe ren t coda consonants in  the 

tw o  words in  the pair). I f  the vowels in  a given pa ir o f w ords belong

5Pairs are included in the subsets if they have empirically different vowel 
spellings. There still might be similarity in the spellings in the words in the 
pairs though. For example, "smoke" and "boat" have empirically different 
spellings, but they both contain the letter <o>. The vowels in "myth" and "bit" 
are represented by different letters, but the letters <i> and <y> are to a certain 
extent allographs in English orthography, since they can be interchanged in 
names like "Brian/Bryan”, and participate in morphological alternations in 
pairs like "puppy/puppies", and "die/dying.” There also is the question of 
whether orthographic bias here would come from the particular words used, 
or from the general spellings of the sound. The question of w hat constitutes 
orthographic bias is still an open one.

260

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



to d iffe re n t phonemes, w e  should expect the  results to pa tte rn  much

lik e  Set D.

The ranges of responses to the various sets are also compared 

to each other s ta tis tica lly  by the use of T-tests. Both the  range of 

response tim es and Yes/No responses w ere  compared in  th is  m anner. 

The Yes/No responses w ere  compared by co n ve rtin g  a ll instances of 

a “Yes" response to th e  num ber 1 and a ll instances o f a “No” response 

to the  num ber 0. The results of these T-tests are shown in  Table 7.2. 

Each T-test re tu rns a P-value, or the p ro b a b ility  th a t the  range of 

responses in  the tw o  groups tested could come from  the  same 

population. Since so m any groups are being tested (44  in  a ll), the  P- 

va lue must be “v e ry  h ig h ly  s ign ifican t” (< .0 0 1 ) fo r  i t  to be of 

in te res t.

I f  a T-test of tw o  sets returns a P-value o f less than  .001, th is  

suggests th a t the response tim es and Yes/No response rates o f the  

tw o  groups in  question are v e ry  h ig h ly  u n lik e ly  to come from  the 

same population, and th a t the re  must be some fa c to r w h ich  

con tribu tes to the d iffe rence  in  response tim es and Yes/No response 

rates between these tw o  groups. I f  a T-test o f tw o  sets re turns a P- 

va lue  o f greater than .0 0 1 , i t  is more possible th a t the  response tim es 

and Yes/No response rates o f the tw o  groups in  question come fro m  

the  same population, th e ir  d iffe rence being due to chance.
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Since the  response times and Yes/No response rates o f th e  

con tro l sets D, SS, and SD are a ll at extremes in  th e  range (lo w  

response tim es fo r  a ll the con tro l groups, ex tre m e ly  h igh  “Yes” 

response rates fo r  sets SS and SD, extrem e ly  lo w  “Yes" response rates 

fo r  Set D), the  T-tests are single-tailed. The m axim um  P -va lue th a t 

can be re tu rned  is .50.

The usage of s ta tis tica l analysis tools here is no t in tended  to 

take precedence over any o ther consideration o f th e  m atters a t hand. 

I t  m ere ly  gives us some m etric  to support assertions th a t tw o  tested 

groups pa tte rn  a like  or d iffe re n tly . A thorough discussion o f th e  

results o f th is  experim ent is s till necessary.

7.3.2. Set R

[ I r ]  Pairs:

Group / I r - i / :  On Table 7.1, row  5. w e can see th a t responses 

fo r  the / I r - i /  pairs "b e e r/b it"  and 'beer/b id " w e re  97% negative , 

comparable to set D.
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Table 7.2. P-values (rounded to eight significant digits) for Response Times end Range of 
Yes/No Responses for various vowel groups compared in Chapter 7.
Very Highly Significant P-values (o < .001) are in bold.

S et 1 Set 2 P~ Value (Response Time) P-Value (Yes/No Response)
1 .  ---P.-" SS SD ’• ■
2 . SD D 0 .0 0 3 2 8 9 9 1 •
3 .  ^ SD SS •
4 . I r - i D 0 .0 0 9 1 6 6 9 4 0 . 2 5 7 8 1 4 5
5 . I r - i SD • . • • 1 7 4 1 4 8 0 . 0 0 3 4 1 4 7 1
6 . E r - e D 0 .0 3 0 6 0 9 8 7 • . • • • • • 1 1 8
7 . : E r - e SD • . • • • 2 2 2 7 8 • . • ■ • • • • ■ 2
8 . E r - e  - D • . ■ • • • 3 8 8 3 • . • • • 5 9 2 9 1
9 . O r - a D 0 .1 079 8 303 0 .4 7 1 7 3 0 7 9
1 0 . O r - o SD • ■ • • • 1 8 9 7 6 • . • • ■ ■ ■ 4 5 3
1 1 . O r - o D • . ■ ■ ■ • 3 4 3 6 • . ■ • ■ ■ 2 4 4 8
12. ar-A ■ ■■■:■■; D 0 .0 0 4 1 1 2 4 6 0 . 1 3 1 8 3 3 1 1
1 3 . o -u D 0 .4 1 5 4 4 6 8 8 0 . 2 5 7 8 1 4 5
1 4 . ar-e D ■ 0 .2 0 3 9 1 3 9 5 11 ■
1 5 . A r - a D 0 .0 2 0 0 7 6 9 6 0 .0 0 4 9 0 3 7 8
1 6a . a i - a D 0 .0 7 7 4 2 4 3 5 0 . 0 3 6 9 4 9 0 4
1 6 b . a w - a D 0 .2 749 6 643 0 . 1 5 1 3 1 3 0 5
1 6 c . A r - a a i - a 0 .4 976 6 187 0 . 5
1 7 . o n a - a SD 0 . 0 8 4 9 7 2 0 .1 2 7 7 0 4 8 9
1 8 . ong-A SD 0 . 0 6 2 1 2 0 6 4 0 .0 2 9 6 8 9 3
1 9 . ung-A I r - i 0 .3 1 7 9 1 2 8 1 0 . 5
2 0 . i n q - i D 0 .3 2 6 7 1 3 3 5 0 .0 7 4 6 4 2 2 7
21 . i n g - i D 0 .0 1 6 4 5 7 3 6 0 .0 0 8 4 0 6 9 2
2 2 . i n a - i i n a - i 0 .0 4 9 6 4 5 1 8 0 .1 3 0 6 4 7 9 2
2 3 . eng-e D 0 .2 51 9 8 6 5 7 0 .0 0 1 2 2 8 5 4
2 4 . eng-e D 0 . 0 0 2 4 5 5 1 7
2 5 . eng-e eng-e 0 .0 2 7 9 5 6 0 5 0 . 3 9 6 3 6 0 3 2
2 6 . ang-e D 0 .0 64 4 1 6 2 2 0 .0 0 3 7 5 5 7 4
2 7 . ang-ae D 0 .0 9 8 6 9 6 0 6 0 .0 3 6 9 4 9 0 4
2 8 . ang-e D 0 .3 75 8 8 223 0 . 3 2 5 4 9 7 9 1
2 9 . ang-e ang-ae 0 .03 60 438 3 0 . 1 4 5 6 2 5 8 1
3 0 . bee-bead SD 0 .1 1 0 7 0 7 3 2 '■:Wv:̂ 8
3 1 . i l - i SD • .■ ■ ■ 2 8 7 8 7 0 .1 2 7 7 0 4 8 9
3 2 . i l - i SD ■ .■ ■ ■ 4 25 84 0 .0 0 7 1 7 1 5 3
3 3 . e l - e SD 0 .1 2 6 9 7 4 4 6 0 .0 0 7 1 7 1 5 3
3 4 . o l - o SD 0 .0 1 2 8 7 0 0 2 0 .2 4 0 6 1 9 9 3
3 5 . a l - a  - SD 0 ;249 53 05 7 0 .0 0 1 7 9 7 7 8
36. a l - a D 0 .1 0 6 5 3 7 5 8 0 . 0 0 1 5 7 6 7 3
3 7 . Af -A  ■ SD ■.■■■18531 ■ . • • ■ ■ 1 4 8 7
3 8 . A l- A D ■ .■ ■ ■ 8 15 1 8 ■ . ■ • • ■ 1812
3 9 . e l - e SD 0 .0 2 8 7 3 2 8 ■
4 0 . e l - e D 0 .0 0 1 9 7 2 1 8 • . ■ • ■ ■ 2 1 9 7
41 . u l -u D 0 .0 0 1 6 7 0 9 8 0 .0 0 4 9 0 3 7 8
4 2 . u l -u SD 0 .0 105 7 999 •
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On Table 7.2, lin e  4 we can see th a t the  responses fo r  the  / I r - i /  

group are not s ig n ific a n tly  d iffe re n t from  those of Set D.

O rthography w ou ld  be biased tow ard  the  negative in  these 

pairs, since H r] comes from  ME / £ /  and is usually spelled w ith  <ee>, 

<ea>, or <eCV>6, and / i /  comes from  ME / I /  and is usually spelled w ith  

<i>, but 97% is s t i l l  a v e ry  h igh negative response rate.

Conclusion: Subjects do not categorize the vow e l in  H r) w ith

/ i / .

Group / I r - i / :  On Table 7.1, row  4, we can see th a t responses fo r 

the  / I r - i /  pairs "beer/bee t" and “beer/bead" were 61% pos itive . This 

num ber is between those of sets SD and D. but much closer to Set SD.

On Table 7.2, row  5. we can see th a t the d ifference in  Yes/No 

response rates between the / I r - i /  group and set SD is no t s ig n ifican t, 

but the d iffe rence in  response tim e  is, ind ica ting  a degree of 

u n ce rta in ty  on beha lf of the subjects.

O rthography w ould  be biased tow ard  the positive in  these 

pairs, since both [ I r l  and / i /  come from  the same ME sources: / # /  

and / e /  and hence share the same common spellings w ith  <ee>. <ea>,
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and <eCV>. A n in te res tin g  th in g  to note in  th is  group is the v e ry  long 

response time, in d ica tin g  a h igh  degree of u n c e rta in ty  on the  pa rt o f 

the  subjects as to w h e th e r the vow e l in  [ I r ]  is / i /  or not. The 

ram ifica tions  of th is  u n c e rta in ty  w i l l  be discussed la te r in  section 7.4.

Conclusion: Subjects generally categorize th e  vo w e l in  [ I r ]  w i th  

/ i / .  but are som ewhat uncerta in  about it.

[Er] pairs:

Group /E r-e /: On Table 7.1, row  6 . w e  can see th a t responses 

fo r  the  /E r-e / pairs "bear/ga te" and "bear/spade" w e re  100% 

negative, comparable to  Set D.

We can see from  Table 7.2, row  6 , th a t the  response tim es fo r  

Group /E r-e / are no t s ig n ific a n tly  d iffe re n t fro m  those of Set D. bu t 

th a t the Yes/No response rates are. However, in  th is  pa rticu la r case, 

th is  is because the  Yes/No response rate fo r  Group /E r -e / is a c tu a lly  

lo w e r than th a t o f Set D (0% vs. 4%). Group /E r -e /  s t i l l  patterns lik e  

Set D fo r  our purposes.

This is p a rtic u la r ly  in te resting, because o rthog ra ph y  w o u ld  be 

s tron g ly  biased tow ard  the  positive in  these pairs, since both lEr] and

6 By <xCV> I mean any spelling ■where the vowel <x> is followed by a single 
orthographic consonant and then an orthographic vowel. This would include
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/ e /  come from  ME /a /  and hence share common spellings lik e  <ai> 

and <aCV>. Though the w ord  "bear" does not have the same v o w e l 

o rth og ra ph y  as "gate" or "spade", the  subjects m igh t also have  heard 

the  w o rd  as "bare", w h ich  does share the same vo w e l o rth o g ra p h y  as 

"gate" and "spade." A dd itiona lly , th e  <ea> spelling w e have in  "bear" 

can spell / e /  in  some words like  "break", "steak", or "great", so 

o rthog raph ic  bias could s t i l l  be tow ard  the positive.

In  add ition , the response lim e  fo r th is  group is e x tre m e ly  

quick. W ha t w e have fo r the  /E r -e /  pairs is the most extrem e 

negative  categorization fo r  any group on the test. Subjects q u ic k ly  

and unan im ously decided th a t the  vow e l in  "bear (bare)" is n o t the  

same as th a t in  "gate (ga it)" or "spade (spayed)." No o rthog raph ic  

bias could account fo r a negative judgment th is strong.

Conclusion: Subjects do not categorize the vow e l in  [E rl w i th

/e / .

Group /E r -e /.  On Table 7.1, row  7, we can see th a t responses 

fo r  the /E r -e /  pairs "bear/bet" and "bear/bed" w ere 69% nega tive . 

This num ber is between those o f sets D and SD, but closer to  Set D.

I t  can be seen from  Table 7.2, rows 7 and 8 , th a t bo th  the  

response tim es and Yes/No response rates fo r  Group /E r -e /  are

w o rd s  like “penal" and also “silent ‘e'“ words like "eke."
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s ig n fica n tly  d iffe re n t from  both Set D and Set SD. Group /E r -e / does 

not pa tte rn  w ith  e ithe r Set D or Set SD.

O rthography w ould be generally biased tow ard  the  negative in  

these pairs, since [Er] usually comes from  ME / a /  and is usually 

spelled w ith  <ai> or <aCV>, w h ile  / e /  comes from  ME / e /  and is 

usually spelled w ith  an <e>. However, the <ea> spelling w e fin d  in  

"bear" can spell / e /  in  some words like  "head", "deaf” , and "th rea t."

A n in te res ting  th in g  to note in  th is  group is the  long response time, 

in d ica tin g  a h igh degree o f unce rta in ty  on the pa rt o f the subjects as 

to w h e th e r the vow e l in  [Er] is / e /  or not. The ram ifica tions of th is 

u n c e rta in ty  w i l l  be discussed in  Section 7.4

Conclusion: Subjects genera lly  do not categorize the vow e l in  

[Er] w ith  /e / ,  but are uncerta in  about it.

[Or] pairs:

Group /O r-a /: On Table 7.1, row 9. we can see th a t responses 

fo r  the  /O r-a / pairs "bore /dock" and "bore/pod" show a 9 7 \  negative  

rate, comparable to tha t o f Set D.

On Table 7.2, Row 9, w e  can see th a t the differences between 

Group /O r-a / and Set D w ith  regards to response tim es and Yes/No 

response rates are not s ign ifican t.
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O rthography could actua lly  be biased tow a rd  the positive  in  

these pairs, since both [OrJ and / a /  can come fro m  ME / o /  and are 

usually spelled w ith  <o>, so the v e ry  h igh  nega tive  response ra te  is 

s ign ifican t. A c tu a lly , w e w ou ldn ’t  rea lly  expect the  vow e l in  [Or) to  

be categorized w ith  / a / ,  since the tw o  are no t phone tica lly  s im ila r. 

The reason th is  comparison was done was because the vow e l in  [O rl 

is fre q u e n tly  categorized w ith  GA / d / ,  w h ic h  has merged in to  / a /  in  

C alifornia English.

Conclusion: subjects do not categorize the  vo w e l in  (Orl w i th

/a / .

Group /O r-o /. On Table 7.1, row  8 . w e can see tha t responses 

fo r the /O r-o / pairs "bore/boat” and "bo re /load '’ show a 42% po s itive  

rate, ne a rly  equ id is tan t between those o f sets SD and D. The actual 

m id -po in t be tw een the tw o  control sets w ou ld  be 45%.

On Table 7.2, rows 10 and 11, w e can see th a t Group /O r-o / is 

s ig n ifica n tly  d iffe re n t from  both Set D and Set SD w ith  regard to bo th  

response tim es and Yes/No response rates.

O rthography could be biased tow ard  th e  pos itive  in  these pairs, 

since both [Or] and / o /  can come from  ME / $ /  and share common 

spellings w ith  <oa> and <oCV>. The issue o f o rthograph ic  bias 

becomes less in te re s tin g  however, w hen  w e  look at the  response
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tim e fo r  th is  group, w h ich  is v e ry  h igh, ind ica ting  a h ig h  degree of 

u n ce rta in ty  on the  part of the  subjects as to w h e the r th e  v o w e l in  

[Or] is / o /  or not. L ike  the results fo r  th e  /E r -e / and / I r - i /  groups 

w e have seen previously, a long response tim e corresponds to  a 

m idd ling  degree o f p o s itive /n eg a tive  responses. The ra m ifica tio n s  of 

th is  u n c e rta in ty  w i l l  be discussed in  section 7.4.

Conclusion: Subjects are unsure as to w h e the r to categorize the 

vow e l in  [Orl w i th  / o /  or not.

[or] pairs:

On Table 7.1, rows 11. 12, and 13. we can see th a t responses 

fo r  the /ar-a /  pairs " lu rk /lu ck " and "b ird /b u d " show a 92% negative  

rate, responses fo r  the  /ar-u /  pairs " lu rk / lo o k "  and "b ird /hood" show 

a 94% nega tive  rate, and responses fo r the  / ar-e/  pairs " lu rk /d e c k "  

and b ird /b e d " show a 100% negative rate. A ll these nega tive  

response rates are comparable to th a t o f Set D.

We can see fro m  Table 7.2, rows 12. 13. and 14, th a t the re  is no 

s ig n ifican t d iffe ren ce  between these th ree  larj groups and Set D w ith  

regard to response times. We can also see th a t there is no t 

s ig n ifican t d iffe ren ce  between tw o  of these groups ( far-K/  and /ar-u / )  

and Set D w i th  regard to Yes/No response rates.
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There is a s ig n ifican t d iffe rence between Group /a --e / and Set D 

w ith  regard to Yes/No response rates. However, in  th is  p a rticu la r 

case, the  Yes/No response rate fo r  Group /a r -e /  is actua lly  lo w e r tha n  

th a t o f Set D (0% vs. 4%). Group /ar-e/  s t ill patterns like  Set D fo r  our

purposes.

O rthography could be biased toward the  positive or nega tive  in  

these cases, since the  vo w e l [arj has m u ltip le  sources. I t  can come 

from  ME / I / ,  /e / ,  or /u / .  w h ich  give us Modern English / i / ,  / e / ,  and 

/ a /  or / u / ,  respective ly in  non-rho tic  environm ents. Hence, [ar] is 

usually spelled w ith  <i>, <e> and <u>, the same le tte rs  usually used fo r  

/ i / ,  / e / ,  and / a / ,  respective ly. The /a r -u /  and / a r - e /  group pa tte rn  

v e ry  s trong ly  w ith  Set D in  terms of negative response rate and 

reaction  time. The /a r -A f  group has a s lig h tly  low er (but s t il l g reate r 

tha n  9 0 x)  negative response rate, and a longer reaction tim e. The 

d iffe rence  in  negative response rate m ight be due to the s ligh t 

pos itive  orthograph ic bias in  the pa ir " lu rk /lu c k " , w h ich  are both 

spelled w ith  a <u>. Confusion due to the orthography m ight also 

account fo r the  u n ce rta in ty  manifested in  a longer response tim e.

The /a r -a /  pairs s t ill pa tte rn  v e ry  s im ila rly  to  Set D at any rate.

Conclusion: Subjects do no t categorize [ a r ]  w ith  /e / ,  / u / ,  o r / a / .
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[Arl Pairs:

On Table 7.1, row  10, w e  can see tha t the responses fo r  the  

/ A r - a /  pairs "car/dock" and "car/pod" show a 78% negative  rate.

This num ber is between those o f Set D and Set SD, but much closer to

Set D.

We can see from  Table 7.2, row  15, tha t Group /A r - a /  is not 

s ig n ific a n tly  d iffe ren t from  Set D w ith  regard to response tim es and 

Yes/No response rates.

O rthography would genera lly  be biased tow ard th e  negative  in  

these pairs, since [A r l comes from  ME /a / ,  w h ile  / a /  comes fro m  ME 

/o / .  Hence, / a /  is usually spelled w ith  <o>, but the vo w e l in  [A r] is 

usually spelled w ith  <a>. This could in  part account fo r  the  strong 

negative response rate, but see below fo r another exp lanation.

This group seems to be in  the "uncerta in" zone o f the  /E r-e /,  

/O r-o /, and / I r - i /  groups, but to a lesser extent. The 

po s itive /n eg a tive  response rates are more extreme than  those o f any 

o f the  aforem entioned pairs, w h ile  the  response tim e is shorter, 

hence subjects were more certa in  of th e ir  responses. A lth ou gh  the 

orthog raphy would bias responses tow ard  the negative in  th is  group, 

i t  should be remembered th a t o f a ll the RGDs, the nucleus in  [A r l was 

the  most s im ila r to a canonical vow e l phoneme, being w ith in  the
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norm al range o f / a /  fo r  most speakers. The group w h ich  th e  / A r - a /  

pairs p a tte rn  most s im ila r ly  to are th e  d iph thong groups, w h ic h  are

discussed be low .

7.3.3 D iphthongs:

On Table 7.1, rows 31 and 32. w e  can see th a t the responses fo r  

the /a j- a /  pa ir "b u y /p o d ” show a 78% negative response ra te  and the  

responses fo r  the  /a w -a /  pa ir "cow /pod" show an 89% negative 

response rate. These numbers are between those o f Set D and Set SD. 

but much closer to Set D. especially fo r  the "cow /pod" pair.

We can see from  Table 7.2, rows 16a and 16b, tha t the re  is no 

s ig n ifican t d iffe ren ce  between the /a j- a /  and /a w -a /  groups and Set 

D w ith  regard to  response times and Yes/No response rates.

O rthography w ould  be biased tow a rd  the negative in  the  

buy/pod" pa ir since the  d iph thong / a j /  shares no common spellings 

w ith  /a / ',  but m ig h t be actua lly  biased tow ard  the  positive in  the  

"cow /pod" pair, since both contain the  le tte r  <o> fo llow ed by  an o th e r 

single le tte r.

Subjects do no t genera lly  categorize the  nucleus in  / a j /  w i th  

/a / ,  e ithe r. There does appear to be a sort o f "d iphthong e ffec t", in  

w h ich  some subjects id e n tify  a d iph thong w ith  a vow e l w h ic h  is
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p h o n e tica lly  s im ila r to  the  in it ia l state o f the  nucleus of the 

d iph th on g  in  question. That is to  say, since the  d iph thong  /a j /  begins 

som ewhat like  / a / ,  some subjects id en tified  i t  w i th  / a / 7.

O rthographic bias cannot account fo r  the degree o f pos itive  

id e n tifica tio n , because / a j /  and / a /  have v e ry  d iffe re n t orig ins and 

do no t share s im ila r spellings. The "d iphthong e ffec t" m ig h t also 

account fo r  the s ligh t degree of u n ce rta in ty  re flected  in  the  longer 

response tim e. Note, how ever, th a t most subjects do no t show th is  

"d iph tho ng  effect" and did no t categorize / a j /  w ith  / a / .

Conclusion: Subjects do no t categorize the  nucleus in  /a w /  w ith  

/ a / .  G enerally speaking, subjects do not categorize the  nucleus o f 

/ a j /  w i th  /a / ,  but there is a b it o f a "d iph thong e ffec t" w h ic h  raises 

the  pos itive  response ra te  and creates a degree of u n ce rta in ty .

The p o s itive /n e g a tive  response rates and response tim es fo r  

the  / A r - a /  pairs are ex trem e ly  s im ila r to those o f the  /a j- a /  pair. On 

Table 7.1, we can see th a t the response times and Yes/No response 

rates fo r  these tw o  groups are nea rly  iden tica l (1 .955  secs and 2 2 % 

vs. 1.96 secs and 22%).

7It  might actually begin w ith  a vowel more like the front vowel [a], which 
doesn't appear independently in the dialect under study. The vowel [a] would 
still be the closest independently appearing vowel to the in itia l element in the
diphthong [aj), though.
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We can see from  Table 7.2, row  16c, tha t the d iffe rence  in  

response tim es and Yes/No response rates between these tw o  groups 

is not s ign ifican t.

The "d iph thong e ffect" th a t w e saw w ith  the /a j- a /  p a ir seems 

to be at w o rk  w ith  the /A r - a /  pairs as w e ll. This cannot be a 

coincidence. In  both cases, w e have a diphthong (one end ing in  [j], 

one ending in  [j ]) being compared to a vow e l tha t is s im ila r to the 

in it ia l state of the  d iphthong in  question. In  both cases, the 

judgm ent is genera lly  negative, but s lig h tly  h igher than  w h e n  

com paring tw o  com plete ly d is tin c t vowels, and w ith  a h ig h e r degree 

of u n c e rta in ty  as manifested in  subjects' longer response times. In  

n e ith e r case can the increase in  positive id e n tifica tio n  be explained 

by o rthog raph ic  bias.

A conclusion can then be made: in  terms of subjects' 

categorizations, [A r] is to / a /  as /a j /  is to /a / .  Or, the nucleus in  [A r] 

is to / a /  as the nucleus in  /a j /  is to / a / .  This data w ould thus 

support an analysis w h ich  treats the RGDs paralle l to  the  d iph thongs 

w h ich  end in  / j /  and / w / .  This w i l l  be discussed in  Chapter 8 . I t  

m igh t be asked w h y  there  is such a low  positive response ra te  fo r  

the /A r - a /  pairs, given th a t the  nucleus in  [A r l is ph o n e tica lly  v e ry  

much lik e  / a /  (see section 6.2.3). The effects of negative 

o rthograph ic  bias are one possible reason. A nother reason, and one
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consistent w ith  some o f the  independen tly -derived  phonological 

analyses discussed in  Chapter 3, is th a t the w ho le  [A r] d iph thong  in  a 

w ord  lik e  "car" is being categorized as a single u n it w h ich  contrasts 

parad igm atica lly  w ith  / a /  in  the same m anner as vow els lik e  / e /  and 

/ o /  w ould. This m a tte r w i l l  also be re turned to  in  Chapter 8 .

7.3-4 Set NG

The results of the  test fo r  the various vow els found before / r \ /  

are p a rticu la rly  in te res tin g  because, as we have seen in  Chapter 5. 

the phonemic classifications o f some of these vow els are no t obvious.

<ong> Pairs:

On Table 7.1, row  29, we can see th a t the  responses fo r  the 

/o n g -a / pa ir "song/pod" show a 72% positive response rate. This 

num ber is between those o f sets D and SD, but much closer to  Set SD.

This m ight seem to put the /o n g -a / pa ir in  the  "uncerta in " zone 

w ith  the  /E r-e /, / I r - i / ,  and /O r-o / pairs, but on Table 7.2, ro w  17, w e 

can see th a t there is no s ign ifican t d iffe rence between Group /o n g -a / 

and Set SD w ith  regard to response times and Yes/No response rates. 

The s lig h tly  low er rate o f positive responses can perhaps be

275

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



accounted fo r  b y  the  allophonic variance  caused by th e  fo llo w in g  / i j / t 

or i t  could be just a fac to r o f there o n ly  being one pa ir in  th is  group, 

hence more variance is lik e ly .

Conclusion: Subjects categorize th e  vow e l in  <ong> w ith  / a / .

<ung> Pairs:

On Table 7.1, row  30, w e can see th a t the response fo r  the 

/u n g -A / p a ir " lung /bud" show a 6 1 X positive response rate. This 

num ber is betw een those of sets D and SD, but closer to Set SD.

We can see from  Table 7.2, row  18, th a t there  is no s ign ifican t 

d iffe ren ce  between Group /ung-A / and Set SD w ith  regard to  

response tim es and Yes/No response rates.

L ike  the  /o n g -a / pair, th is  one is somewhere in  th e  m iddle. 

Furtherm ore, the  response tim es are h igh e r than those o f Set SD, 

perhaps show ing a degree of u n ce rta in ty  on the part o f the  subjects 

as to w h e th e r the  vow e l in  <ung> is / a /  or not, though n o t the  degree 

of u n c e rta in ty  found w ith  the  /E r -e / and /O r-o / sets.

On Table 7.2, row  19, w e can see th a t there is no s ig n ifica n t 

d iffe re n ce  in  response times and Yes/No response rates betw een 

Group /u n g -A / and Group / I r - i / .  This indicates th a t th e  degree of
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u n ce rta in ty  found in  Group /u n g -A / may be a k in  to  th a t found in  

Group / I r - i /  (see discussion of this, above).

Conclusion: Subjects generally categorize the vow e l in  <ung> 

w ith  / a / ,  but are a b it uncertain.

<ing> Pairs:

On Table 7.1, rows 22 and 23, we can see th a t the responses fo r  

the / in g - i /  pa ir "s ing/bead" show a 17% pos itive  response rate, and 

the  responses fo r  the  / in g - i /  pa ir "s ing /b id " show a 3 3 % positive 

response rate. Both of these numbers are between those of sets D 

and SD. but closer to  Set D, especially fo r the / in g - i /  pair.

We can see from  Table 7.2, rows 20 and 21, th a t there is no 

s ig n ifica n t d iffe rence  between both the / in g - i /  and / in g - i /  groups 

and Set D w ith  regard to response times and Yes/No response rates.

O rthography w ou ld  bias responses tow ard  the  negative in  the  

/ in g - i /  pa ir and tow ard  the positive in  the / in g - i /  pairs, since both 

<ing> and / i /  come from  ME / I / ,  and are usually spelled w ith  <i>.

The response times o f the / in g - i /  pa ir show th is  group to be 

comparable to  Set D, despite the h igher pos itive  response rate. The 

response tim es o f the  / in g - i /  pairs are h igher than  those of Set D,
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and near the "uncerta in" area of the /E r-e /, / I r - i / ,  and /O r-o / 

groups.

Conclusions: Subjects genera lly  do not categorize the  vow e l in  

.<ing> w ith  e ith e r / i /  or / i / ,  but are somewhat uncerta in . Generally, 

the vo w e l in  <ing> is believed to have the same re la tio n  to  both / i /  

and / i / ,  but a b it closer to / i / .  This m ight be the resu lt o f 

orthograph ic  bias. We can see from  Table 7.2, row  22, th a t there is 

no s ig n ifican t d ifference between the tw o <ing> groups / in g - i /  and 

/ in g - i /  w ith  regard to response times and Yes/No response rates.

<eng> Pairs:

On Table 7.1, rows 24 and 25. we can see th a t the responses fo r 

the  /e n g -e / pairs "leng th /ga te ” and "length/spade" show a 28% 

pos itive  rate, and the responses fo r  the /en g -e / pairs " le n g th /b e d ” 

and " le n g th /b e t" show a 25% positive response rate. Both these 

figures are between those of sets D and SD, but much closer to Set D. 

The figures fo r  the /e n g -e / and /e n g -e / groups are also v e ry  close to 

each other.

We can see from Table 7.2, row  23, that there are no s ign ifican t 

d iffe rences in  response times and Yes/No responses betw een Group 

/e n g -e / and Set D. We can also see from  Table 7.2, ro w  24. th a t
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the re  is so s ig n ifica n t d iffe rence between Group /e n g -e / and Set D 

w ith  regard to Yes/No response rates but th a t the re  is a s ig n ifica n t 

d iffe rence  between the  tw o  groups w ith  regard to  response tim es. 

This shows a degree o f unce rta in ty  on behalf o f the subjects as to 

w h e th e r the vo w e l in  <eng> is / e /  or not.

O rthography w ou ld  bias responses tow a rd  the negative  in  the  

/e n g -e / pairs and tow ard  the  positive in  the  /e n g -e / pairs, since 

both <eng> and / e /  come from  ME / e /  and are usually spelled w ith  

<e>, w h ile  / e /  comes from  ME /a /  and is usually spelled w ith  <ai> or 

<aCV>.

Both <eng> groups behave most s im ila r ly  to Set D of any  of the  

con tro l sets, but th e  positive  response rates are h igher, and the  

response times are longer fo r  the /e n g -e / pairs. The /e n g -e / pairs 

tend tow ard the "unce rta in " area of the / I r - i / ,  /E r-e /, and /O r-o / 

groups. W hat's most in te resting  to note, though, is the fa c t th a t the  

/e n g -e / and /e n g -e / groups behave s im ila r ly  to each other. W e can 

see from  Table 7.2, row  25, th a t there are no s ign ifican t d iffe rences 

between the tw o  groups w ith  regard to response times and Yes/No 

response rates.

Conclusion: Subjects do not genera lly  categorize the  v o w e l in  

<eng> w ith  e ith e r / e /  or / e / .  but do show a degree of u n ce rta in ty .
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The vow e l in  <eng> is believed by subjects to have th e  same sort of 

re la tionsh ip  to / e /  as i t  does to  /e / .

<ang> Pairs:

On Table 7.1. row s 26, 27. and 28, w e can see th a t the 

responses fo r the /a n g -e / pa ir "hang/spade" show  a 39% positive 

response rate, and th e  responses fo r the  /ang-ae/ pa ir "hang/sad" 

show a 22% positive  response rate. Both these num bers are between 

those of sets D and SD, but closer to Set D. The responses fo r  the 

/a n g -e / pa ir “hang /bed" show a 94% negative response rate, 

comparable to th a t o f Set D.

We can see fro m  Table 7.2, rows 26, 27, and 28, th a t none of 

th e  <ang> groups d if fe r  s ig n ifica n tly  from  Set D w ith  respect to 

response times or Yes/No responses. O rthography w o u ld  bias 

responses tow ard the  pos itive  in  the /ang-ae/ pairs, and tow ard  the 

negative  in  the /a n g -e / pairs, since both <ang> and /ae / come from  

ME / a /  and share the  spelling <a>, w h ile  / e /  comes fro m  ME / e /  and 

is usually spelled w i th  <e>. The d irection  o f o rthog raph ic  bias is 

d if f ic u lt  to predict in  th e  /a n g -e / pa ir since these vow e ls  do no t have 

th e  same h is to rica l o rig in , but do share spellings co n ta in in g  the le tte r 

<a>, coming from  ME / a /  and /a / ,  respectively.
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The p o s itive /n e g a tive  response rates fo r  the  /a n g -e / and /ang - 

ae/ pairs m ig h t seem to put them in  the "uncerta in" category w ith  the 

/ I r - i / ,  /E r -e /,  and /O r-o / groups, but the  response tim es are lo w e r 

(especially fo r  the  /a n g -e / pair), suggesting the degree o f c e rta in ty  is 

h igher. I t  is in te res ting  to note th a t the /a n g -e / and /ang-ae/ groups 

are fa ir ly  s im ila r to each o ther in  term s of po s itive /n e g a tive  

responses, pa ra lle l to the s im ila rities  between the / in g - i /  and / in g - i /  

groups and the /e n g -e / and /e n g -e / groups.

We can see from  Table 7.2, row  29, tha t there are no s ign ifican t 

d ifferences between the /a n g -e / and /ang-ae/ groups w i th  regard to 

Yes/No responses and response times.

Conclusion: Subjects do not categorize the vow e l in  <ang> w ith  

/e / .  Subjects genera lly  do not categorize the vow el in  <ang> w ith  

e ith e r / e /  or /ae/. The vow el in  <ang> is believed to have the same 

re la tionsh ip  to /ae / as i t  does to /e / ,  but perhaps a b it  m ore lik e  /e / .

7.3.5 bee /bead

On Table 7.1, row  34, we can see th a t the responses fo r  th e  pair 

"bee/bead" show a 100% positive rate. This number is even h ighe r 

than  th a t o f Set SD. Furthermore, the  response times are v e ry  quick, 

ind ica ting  a h igh  degree of ce rta in ty  on the part of the  subjects.
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We can see from  Table 7.2, row 30, th a t the  “bee/bead" pa ir 

does not d iffe r  s ig n ific a n tly  from  Set SD w ith  regard to response 

tim e. These tw o  groups do d iffe r  s ig n ifica n tly  from  each o th e r w i th  

regard to Yes/No response rates. However, in  th is  pa rticu la r case, 

the Yes/No response ra te  fo r “bee/bead" is ac tu a lly  h igher than  th a t 

of Set SD (100% vs. 86%). Group “bee/bead” s t i l l  patterns lik e  Set SD 

fo r our purposes.

In  Table 7.1, ro w  33, we can see tha t the  responses fo r  the  pa ir 

beer/bead" (a subset o f the  / I r - i /  group on ro w  4) show a 67% 

positive rate and a long response time, going in to  the  "uncerta in" 

zone. The purpose o f comparing the pairs was to test H arris ’s cla im  

th a t neutra liza tion  o f vow els before / r /  is caused by the same ru le  

tha t on ly  allows tense (long) vowels in  open syllables in English (see 

section 3.2.1.1). I f  th is  ru le were supported by th is  experim ent, w e  

would expect subjects to categorize the vow e l in  "beer” w ith  the  

vow e l in  "bead" the same w ay  as they categorize the  vow e l in  "bee” 

w ith  the vow e l in  "bead."

Conclusion: Subjects unanimously and q u ic k ly  categorize th e  

vow e l in  "bee" w ith  the  vow e l in  "bead" ( / i / ) .  Subjects genera lly  

categorize the vo w e l in  "beer" w ith  th a t in  "bead ”, but are som ewhat 

uncerta in (see section 7.3.2, above). The vo w e l in  "beer" does not
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have the  same re la tionsh ip  to the  vo w e l in  "bead" as th e  vo w e l in  

"beer" does.

7.3.6 Set L:

/ i l  i l  el o l /  Pairs:

On Table 7.1, rows 14-21, w e can see th a t th e  responses fo r the 

various pairs in  Set L v a ry  a great deal. The / i l - i /  pairs "pee l/beet" 

and “peel/bead" show a 7 2 *  pos itive  response rate. The / i l - i /  pairs 

" w i l l / b i t "  and "w ill/b id "  show a 64% positive response rate . The /e l-  

e /  pairs "pa le /ga te" and "pale/spade" show a 64% p o s itive  response 

rate. The /o l- o /  pa ir "b o w l/b o a t" show a 78% pos itive  response rate. 

The pos itive  response rates fo r  these fou r groups are a ll between 

those o f sets D and SD. but much closer to set SD.

We could conclude th a t subjects genera lly do categorize the 

vow els in  / i l / ,  / i l / .  / e l / ,  and / o l /  w ith  / i / .  / i / ,  / e / .  and /o / ,  

respective ly , but there  is the  m a tte r o f response tim es to  consider. 

The response times fo r  th ree  o f these groups: / i l - i / ,  / i l - i / ,  and /o l-  

o /, are v e ry  high, in  the "uncerta in " range of / I r - i / ,  /E r -e / ,  and /O r- 

o /. The response times fo r  th e  /e l-e /  group are som ew hat lower, 

closer to those of Set SD.
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We can see fro m  Table 7.2, rows 31 th rough 34. th a t there  are 

no s ign ifican t d iffe rences between any of these groups and Set SD 

w ith  regard to Yes/No responses and no s ig n ifica n t d ifferences 

between the /e l- e /  and /o l-o /  groups and Set SD w ith  regard to 

response times. H ow ever, there are s ig n ifica n t d ifferences betw een 

the response times o f the  / i l - i /  and / i l - i /  groups and Set SD w ith  

regard to response times.

Conclusion: Subjects categorize the v o w e l in  / e l /  w ith  / e /  and 

the vow e l in  / o l /  w i th  /o / .  Subjects genera lly  do categorize the  

vow els in  / i l /  and / i l /  w ith  / i /  and / i / ,  respective ly, but show a h igh 

degree of hes ita tion  before making th e ir  pos itive  categorizations.

/ a l /  and / a ! /  Pairs:

The /a l- a /  p a ir "h a ll/d ock" and the / a 1 -a /  pairs "d u ll/ lu c k "  and 

d u ll/b u d ’ (Table 7.1, rows 19 and 21) bo th  show 44% positive 

response rates. This num ber is almost exactly  between those o f sets 

D and SD, thus w e cannot classify the / a 1-a /  or / a l - a /  groups w ith  

e ith e r D or SD. The pos itive /nega tive  response rates are close to 

chance.

The tw o  groups / a 1-a /  and /a l- a /  m ay have s im ila r 

po s itive /n eg a tive  response rates, but th e y  do no t pa tte rn  toge ther in
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terms of response times. The / a 1-a /  pairs exh ib it v e ry  long response 

times, w h ic h  would put them  in  the "uncerta in" area alongside the 

/ I r - i / ,  /E r-e /,  and /O r-o / groups. The /a l- a /  pair, how ever, has a 

re la t iv e ly  short response tim e, closer to tha t o f Set SD.

We can see on Table 7.2, rows 35 and 36, th a t Group /a l- a /  is 

not s ig n ifica n tly  d iffe re n t from  e ither Set D or Set SD w ith  regard to 

response times and Yes/No responses. We can also see on Table 7.2. 

rows 3 7  and 3 8 ,  tha t Group / a 1-a /  does d iffe r s ig n ific a n tly  from  Set 

D and Set SD w ith  regard to both response times and Yes/No 

responses. This is a perp lexing m atter.

A fu rth e r perplexing m atter is tha t the po s itive /n eg a tive  

response rates fo r the tw o  / a 1-a /  pairs "d u ll/lu ck " and "du ll/bud " 

are v e ry  d iffe ren t:

p a ir Yes Ha

d u ll/ lu c k 72 28

d u ll/b u d 17 83

This cannot be explained by  saying tha t the allophone o f / a /  found 

before / l /  is closer to the one found before / k /  than  to  the one found 

before /d / .  As we have seen in  Figures 6.15.1. 6.15.2, and 6.15 3 in  

Chapter 6, the allophone o f / a /  before / l /  is v e ry  dev ian t, and
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equally d is tin c t fro m  the  varian ts found before / d /  and / k / .  I t  is 

more lik e ly  the case th a t the in it ia l / ! /  in  “ luck" may a ffec t the  

fo llo w in g  / a / ,  m aking i t  more s im ila r to  the  vow e l in  "d u ll.” This 

w ould s t ill no t exp la in  the  ve ry  large d iffe re n tia l in  

p o s itive /n e g a tive  responses between the  "d u ll/ lu c k "  and "d u ll/b u d " 

pa irs .8

Conclusion: I am not sure w h a t to make of these tw o  groups. 

Subjects seem uncerta in  as to how to categorize / a 1 /  and / a l / .  and I 

don 't know  how  to account fo r th is. I t  must be remembered from  

Chapter 6, section 6..3.3 tha t some speakers have merged the  v a r ia n t 

of / a /  h is to rica lly  found before / l /  in to  /o / .  The speaker in  the  

experim ent does no t have th is merger, and contrasts / a /  w ith  / o /  

before / ! / .  However, i f  some of the subjects themselves lack / a /  

before / l / ,  and are basing th e ir responses on th e ir  ow n 

categorizations ra th e r than  w ha t the y  have heard, th a t could exp la in  

w h y  they w ould no t categorize the vow e l in  "du ll" w ith  th a t in  "luck" 

or "bud."9 We cannot account fo r the unclear categorizations of the  

/ a l - a /  pair in  the  same w ay, however.

8The three tokens “dull", “luck" and “bud" were re-examined and the vowels 
in each were found not to be aberrant, w ith  the exception that the word “bud" 
had a detectably slightly lower amplitude than the others. However, it  is not 
expected that this difference in amplitude would account for the difference in
Yes/No response rates.
^This would require a separate study in which subjects' acoustics were also 
measured and compared to their responses.
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/ e l /  and  / u l /  Pairs:

On Table 7.1, row  17, we can see tha t the /e l- e /  pairs 

w e ll/b e t" , "w e ll/b e d ", and "b e ll/d e ck " show a 33% po s itive  response 

rate. On ro w  20, w e can see th a t the  / u l - u /  pairs “p u ll/ lo o k "  and 

"pu ll/h oo d " show a 22% positive response rate. Both o f these 

numbers are between those of sets D and SD, but closer to  Set D. The 

response tim es fo r  these tw o  groups are somewhat h igh , pushing the  

groups tow a rd  the  "uncerta in" area o f the / I r - i / ,  /E r -e / ,  and /O r-o / 

sets.

We can see from  Table 7.2, rows 39 and 40, th a t the  /e l- e /  

group is n o t s ig n ifica n tly  d iffe re n t from  Set D and Set SD w ith  regard 

to response times, but is s ig n ific a n tly  d iffe re n t from  e ith e r  group 

w ith  regard to Yes/No responses, ind ica ting  a degree o f u n a n im ity  on 

behalf o f the  subjects.

We can also see from  Table 7.2, rows 41 and 42, th a t Group 

/u l - u /  does no t d iffe r  s ig n ific a n tly  from  Set D w ith  regard to  

response tim es and Yes/No responses, but i t  does d if fe r  fro m  Set SD 

s ig n ific a n tly  w ith  regard to Yes/No responses. Hence, w e  can say 

tha t Group / u l - u /  patterns like  Set D. not Set SD, since sets D and SD 

have s im ila r response tim es a n yw a y .
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The low  positive  response rates fo r  the / u l - u /  pairs can 

perhaps be explained by the  fac t tha t fo r  m any speakers, / u l /  

contains no [u l, but is the  syllab ic la te ra l Ul. Also, some speakers do 

no t contrast / u /  w ith  / u /  before / l / ,  but have merged both to / u / .  

(see chapter 6, section 6.3.3) I f  some of the subjects lack a true / u /  

before / l / ,  and are basing th e ir  responses on th e ir  ow n in te rn a l 

categorizations, th a t could expla in w h y  th e y  w ou ld  no t categorize the 

vo w e l in  "pu ll" w ith  th a t in  "look" or "hood."

The low  positive response rates fo r  the /e l- e /  pairs is more 

d iff ic u lt  to explain. Two of the  /e l-e /  pairs have the  w o rd  "w e ll." I t  

has been rem arked upon (M oon and Lindblom  1994) th a t the  vo w e l 

in  "w e ll" is v e ry  d iffe re n t from  a typ ica l /e / ,  approaching / a / .

I t  can be seen from  Figures 6.9.1, 6.9.2, and 6.9.3. in  Chapter 6 

th a t the allophone o f / e /  found before / l /  is v e ry  dev ian t. In  terms 

of F I and F2, i t  does indeed f i t  in to  or approach the  range of / a /  fo r 

a ll three groups (see Table 7.3). However, we can see a s im ila r 

degree of re trac tion  fo r  o th e r fro n t vowels before / l / .  For example, 

the  va ria n t o f / i /  found before / l /  approaches the  range o f / u /  or 

/ u /  fo r a ll th ree groups o f speakers (see Table 7.3), but th e  / i l - i /  

pairs, w h ich  both include the w ord "w ill" , do no t show the  same low  

pos itive  response rate, but ra th e r high positive response rates.
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Table 73. Allophones of /e / and / i /  before /I/ and ranges of /a /, /u/, and /u / for all three groups o f speakers:
FI (fix) F2 (Hz)

Males
/ a /  range 585-765 1248-1617
/ e /  before / l / 701 1613
/ u /  range 53-4-570 1295-1508
/ u /  range 389-455 1070-1854
/ i /  before / l / 508 1803
Northern Females
/ a /  range 568-790 1389-1752
/ e /  before / l / 717 1568
/ u /  range 512-585 1393-1760
/u /  range 393-504 1102-1931
/ i /  before / l / 538 1820
Southern Females
/ a /  range 676-874 1402-1838
/ e /  before / l / 815 1846
/ u /  range 535-605 1503-1756
/ u /  range 413-506 1298-2134
/ i /  before / ! / 587 2015

Conclusion: Subjects generally do not categorize the  vow e ls  in  

/ e l /  and / u l /  w ith  / e /  and /u / .  respective ly, and show a large degree

of uncerta in ty .

M aking any general conclusion about the  pairs in  Set L is 

d iff ic u lt. G enerally speaking, the pairs in v o lv in g  fro n t vow els before 

/ l /  show h igher positive response rates than  those in v o lv in g  back 

vowels. This m igh t be expected, since as w e have seen in  Chapter 6, 

f ro n t vowels found before / l /  begin much like  th e ir standard 

counterparts, g lid ing  to a more cen tra l position, w h ile  the  back 

vowels found before / l /  display h ig h ly  d e v ia n t allophones (m uch 

low er F2s) throughout th e ir  production. However, th is  genera liza tion  

of fro n t/b a c k  vow els is not absolutely true, since pairs in v o lv in g  the
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f ro n t v o w e l / e /  have a lo w  positive response rate, w h ile  those 

in v o lv in g  the  back vow e l / o /  have a high positive response rate.

Most o f the pairs in v o lv in g  vowels before / l /  have long 

response times. Exceptions to th is  are the / a l-a /  and /e l- e /  groups. 

These long response times can be explained as representing  a high 

degree o f unce rta in ty  on the  part o f the subjects. The m eaning of 

th is  u n c e rta in ty  w i l l  be discussed below.

7.4. U n ce rta in ty

A n  in te resting  th in g  to note from  Table 7.1 and Figure 7.1 is 

tha t the re  is in  general an inverse re la tion between the  le ng th  of the 

response tim es and the extremes o f Yes/No responses. That is to say. 

th a t pairs w ith  positive response rates close to 1 0 0 *  or 0% have 

shorte r response times, w h ile  those w ith  positive response rates 

closer to 5 0 *  have longer response times. This can be more easily 

illu s tra te d  in  Figure 7.2, in  w h ic h  the Yes/No response rates are 

converted to a "u n a n im ity  o f response rate." This num ber is s im ply 

the absolute value of the  pos itive  response rate subtracted from  50 

(|50-x|). so th a t positive response rates of 100% or 0 *  come out equal 

(a va lue o f 50). w h ile  a positive  response rate of 5 0 *  w ou ld  come out 

to be a "u n a n im ity  of response rate" of 0. The re la tionsh ip  between
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response tim e  and the u n a n im ity  of response on Figure 7.2 had a 

regression rate (R) of -0 .5309 (R2 -  0.2819, as indicated on the 

Figure). This regression rate is shown by a tre n d lin e  on Figure 7.2. 

A n  R o f —1 w ould indicate th a t there was a complete inverse 

re la tio nsh ip  between response rate and un an im ity  o f response. An R 

of 0 w ou ld  indicate th a t the tw o  figures are not related at a ll.

7.4.1. Comparison w ith  Semantic Prototypes

There have been o ther categorization studies th a t exh ib it 

s im ila r phenomena of va riab le  response times in  fie lds  outside of 

phonology. One such study is found in  Rosch (1973 ). The 

experim ent is v e ry  s im ilar to the one done fo r th is  chapter, but 

in vo lve d  semantic ra the r than  phonological categorizations. In  

Rosch s experim ent (done in  collaboration w ith  Richard M illw a rd ), 

subjects (24  adult undergraduate students of mixed gender, 20 male 

ch ild re n  between the ages o f 9 and 1 1) were played 96 sentences of 

the  form s "A (w ord) is a (category)." and asked to eva luate the 

sta tem ent as true or false by  pressing appropriate keys on a 

com puter keyboard. Sentences consisted of both true  statem ents and 

false statements, fo r example "A  pear is a fru it"  and “A pear is a 

m eta l."
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P rio r to the  experim ent, words w ere  rated by a separate pool 

o f subjects fo r  goodness of membership in  th e  appropriate categories. 

Based on these rankings, "centra l" and "pe riphe ra l" members of 

categories w ere  determ ined. For example, a ca rro t was de term ined 

to be a "centra l" member of the category "vegetable", and an on ion  

was determ ined to  be a "peripheral" member o f the  category 

vegetable. The com plete lis t of categories and members used is on 

Table 7.4.

Table 7 A.  Categories and Members Used in Reaction Time Eiperim ent (from Rosch 1973)

Cateeorv Central Peripheral
Toy Doll Skates

Ball Swing
B ird Robin Chicken

Sparrow Duck
F r u i t Pear Strawberry

Banana Prune
Sickness Cancer Rheumatism

Measles Rickets
Relative A unt W ife

Uncle Daughter
Metal Copper Magnesium

Alum inum Platinum
Crime Rape Treason

Robbery Fraud
Sport Baseball Fishing

Basketball D iving
Vehicle Car Tank

Bus Carriage
Science Chemistry Medicine

Physics Engineering
Vegetable Carrot Onion

Spinach Mushroom
Part of the body Arm Lips

Leg Skin
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The results o f Rosch's experim ent show a d e fin ite  co rre la tio n  

between reac tion  tim e  and c e n tra l/p e rip h e ra l status, in  Table 7.5.

Table 7.5. Response Times and Error Proportions for Central and Peripheral Category Members (from Rosch 1973):
_____________________Response____________________________
True Sentences________________  False Sentences______

Category Member Reaction time (msec) Error proportion Reaction time (msec) Effpr proportion
Adults
Central 1011.67 .028 1089.94 .024
Peripheral 1071.45 .071 1115.52 .032
Children
Central 2426.45 .056 2692.40 .038
Peripheral 2703.45 .228 2799.30 .029

For both A du lts  and Children, true statements w ith  c e n tra l members, 

fo r  example "Basketball is a sport" took less tim e to judge tru e  th a n  

true  statem ents w i th  peripheral members, fo r example "D iv in g  is a 

sport." The d iffe ren ce  in  response tim es was o n ly  s ig n ific a n t fo r  the  

true sentences. A lthough  there do appear to be d iffe rences  in  the  

response tim es fo r  ce n tra l/p e rip h e ra l false sentences, these w e re  no t 

s ig n ific a n t10.

Thus, even though a robin and a chicken are both b irds, 

subjects took longer to decide th a t a ch icken was a b ird  th a n  to 

decide tha t a ro b in  was a bird. According to Rosch, th is  ind ica tes a 

type  of in te rn a l s tructure  fo r the category. A rob in  is a "b e tte r"  o r 

more p ro to typ ica l example of a b ird  than  a chicken is. w h ic h  is

10This makes sense. Whether a pear is a central or peripheral member of the 
category "fruit" should have no bearing on how quickly subjects classify it in 
categories like "metal” or "sport."
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re flec ted  in  subjects' response times. Subjects can id e n tify  

p ro to typ ica l membership qu icke r than they can id e n t ify  less 

p ro to ty p ic a l mem bership.

The variance in  response times tha t we have seen in  the 

phonological categorization experim ent in  th is  chapte r could also be 

expla ined by ca te go ry -in te rn a l pro to type effects. For example, the 

v o w e l in  "bow l" m ight be d e f in ite ly  a member o f the  phoneme /o / .  

as shown by the 78% positive response rate, but i t  m ig h t be a 

pe riphe ra l member o f the phoneme /o / ,  as show n by the  high 

response tim e (see Table 7.1, ro w  18). This pe riphe ra l status could 

be a ttr ib u te d  to phonetic factors, as we have seen in  Chapter 6, 

section 6.3.4. The v a r ie ty  of / o /  found before / l /  is s ig n ifica n tly  

d iffe re n t phone tica lly  from  the  varie ties found before o the r 

consonants.

W ith  respect to the pairs th a t show v e ry  long response times, 

and positive  response rates near 50%, such as /E r -e /,  /O r-o /, and 

/ a 1 - a /  (see Table 7.1), w e could say tha t these are v e ry  peripheral 

members o f th e ir  appropriate categories. For example, the  nucleus in  

"bear" is a v e ry  periphera l / e / .  the  nucleus in  "bore" is a ve ry  

pe riphe ra l /o / ,  and the  nucleus in  "du ll" is a v e ry  pe riphe ra l / a / .

There are some d iffe rences between the  experim en t conducted 

in  th is  dissertation and Rosch's experim ent, how ever. Namely:
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1 ) I n  Rosch's experiment, category membership was kn o w n  in  

advance, and was not the subject of the test. In  our test, w e could 

no t make a p r io r i  claims to membership w ith  respect to the  vow els 

found before / r /  and / i ) / ,  though th is  was done w ith  the SS, SD, D. 

and L sets. Hence, w e cannot say fo r  sure th a t any vow e l is a less 

p ro to typ ica l mem ber of any particu la r category. We can o n ly  

in te rp re t i t  as such based on the test results.

2) Rosch's experim ent included classify ing words ("pear",

"rob in  ", "basketball", etc.) w ith  the superordinate categories to w h ic h  

th e y  belong ( " fru it" ,  "bird", "sport", etc.). In  our test, no item  in  the  

pa ir was superordinate to the other, but subjects w ere being asked 

essentia lly w h e th e r the vowels belonged to the  same superordinate 

category or not. This difference is a necessity of the nature of the  

test. Using superordinate phonological categories, such as phonemes 

(fo r example, asking "Is the vow el in  bear an /e /? " )  would be 

d iff ic u lt  to do in  a test such as ours (though see the discussion o f 

Jaeger and Ohala 1984, below), and could on ly  be done w ith  tra ined  

linguists, w ho  m ig h t have p rio r theore tica l biases, as subjects. I t  is 

also d iff ic u lt  to  see how  Rosch's test could have been done w ith o u t 

superord inate categories.

3) W ith  the  exception of Set D. w e o n ly  included in  test pairs 

vow els th a t w e  had reason to believe could be categorized together.
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There w e re  no negative  comparisons equ iva len t to  asking w h e th e r a 

mushroom was a b ird , fo r  example comparing lE rl w i th  / a / .  There 

d id  tu rn  out be some s tron g ly  negative comparisons in v o lv in g  

pe riphe ra l vow els though, such as / I r - i /  and /E r-e /.

4) Rosch's category members are o n ly  judged to  be cen tra l or 

periphera l. Degree of c e n tra lity  is not considered. Our results, 

how ever, do show a c line  o f category m em bership on both the 

Yes/No response ra te  and response tim e scales (rem em bering, o f 

course, th a t w e could no t a lw ays assign m em bership or c e n tra lity  

beforehand. The degrees o f membership and c e n tra lity  are 

in te rp re te d  due to the  results o f the experim ent).

5) We can see a d iffe rence  in  response tim es among negative 

category judgments, som ething th a t Rosch did no t f in d  to a 

s ig n ifica n t degree in  he r experim ent. Here, once again, "nega tiv ity " is 

no t a m a tte r of a p r io r i  assignment (except in  th e  case o f Set D). but a 

resu lt o f the  experim ent. By "negative" categorization, I s im p ly mean 

groups in  w h ic h  the  pos itive  response percentage was less th a t f i f t y  

percent. That is to say, th a t positive response rates in  our 

experim ent varied  from  0% (fo r Groups /E r -e / and / & - e / )  to 100%

(fo r “bee/bead” ) w ith  a w id e  v a r ie ty  of response rates in -be tw een. 

We had s ig n ifican t v a r ia tio n  in  positive response ra te  fo r  vo w e l pairs 

th a t the m a jo rity  o f subjects did not id e n tify  as being the  same. For
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example, the  pos itive  response rate fo r  Group / I r - i /  was 3%. the  

pos itive  response ra te  fo r Group / in g - i /  was 17%, the pos itive  

response ra te  fo r  Group /E r-e / was 31%. and the positive  response 

ra te  fo r  Group /O r-o / was 42%. A ll  o f these category judgments 

could be considered “negative” , in  th a t the m a jo rity  o f subjects did 

no t consider the  vow els in the pairs to be the  same, but the re  is s t i l l  

w ide  v a r ia tio n  in  the  degree of n e g a tiv ity  w ith in  these various 

groups.

6) A lthough  Rosch recognizes an a p r io r i  d is tinc tio n  betw een 

ce n tra l and pe riphe ra l category members, a ll categories are s t i l l  

assumed to be discrete and unambiguous. A chicken m ay be a less 

p ro to typ ica l b ird  than  a robin but i t  is nevertheless a b ird. There is 

a fac to r in  the  results of Rosch's experim ent tha t does po in t to the  

po ss ib ility  o f non-d iscrete category membership, the fa c to r o f "e rro r 

p roportion ." There does appear to be a h ighe r degree o f e rro r 

p ropo rtion  fo r  the  periphera l category members than  fo r  the  cen tra l 

category members in  the results of Rosch's experim ent (Table 7.5). 

The labe ling  o f these judgments as "errors" comes from  a p r io r  

assumption o f discrete category membership. This v a r ia tio n  in  

"e rro r p ropo rtion " could be ak in  to th e  Yes/No judgments fro m  our 

test, how ever. I t  could be the case no t th a t subjects are m aking  

"errors" but th a t the re  is less agreement o f category m em bership fo r
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the periphera l members. However, the  d iffe ren ce  in  erro r 

proportions fo r  the  cen tra l and periphera l category members was 

found to not d if fe r  s ig n ifica n tly  in  Rosch's experim ent fo r the adu lt 

subjects. I t  was found to be s ig n ifican tly  d iffe re n t fo r  the ch ild ren , 

but th is  could be accounted fo r  by u n fa m ilia r ity  w ith  words like  

‘ rheum atism " and "magnesium" fo r 9-11 year-olds.

The d iffe rences between the tw o  tests m ay be because the  

categories under consideration in our test, v o w e l phonemes, are 

never discrete, as opposed to, say, the category "b ird ." There are 

situations w here  a vo w e l is a good example o f one of the categories 

tested, such as those in  Set SS. There are situations in  w h ich  a v o w e l 

is not a good example o f any of the categories tested, but is a 

periphera l example o f more than one of the  categories tested, such as 

the vow e l in  <eng>, w h ic h  is a peripheral mem ber of both the 

category / e /  and the  category /e / .  Lastly, there  are situations in  

w h ic h  a vow e l is a periphera l example of one o f the  categories tested, 

but no t of any o the r tested categories. For example, the vow e l in  [Er] 

is a peripheral member of /e / ,  but not a m em ber or / e /  at all.

These situations are illustra ted in  Figure 7.3. In  the figure, the  

categories (phonemes) are represented by arcs, here fo r  the vow e ls  

/ e /  and /e / .  More cen tra l membership in  the  category, as judged by  

h igh  positive Yes/No response rates a n d /o r short response times, is
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Figure 7.3 Prototype representations for /e / and /e /

btt

mu
e
c
o
m9

e
m
s
■g

"cetegorlal space"

prototype mean fo rprototype mean for
category f t /  category \ti

indicated by  a h igh  position on the category arc. More periphera l 

membership in  a category, as judged by low  positive  Yes/No 

response rates a n d /o r long response times, is ind icated by  a low er 

position on the  category a rc11. Note tha t the tw o  categories: / e /  and 

/e / ,  are show n as overlapping. This may not be true  fo r  a ll 

categories. Note also tha t category overlap is on ly  possible a t points 

w here category membership is periphera l fo r both categories. 

Something cannot be a p ro to typ ica l member of tw o  categories, at 

least in  the  m a tte r of vow e l phonemes.

n The basic idea for this type of representation of category membership comes
from Givon (1984: 16).
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Thus, the vo w e l in  "gate" is shown as being a cen tra l m em ber 

o f the category / e /  on Figure 7.3. The v o w e l in  "bet" is a cen tra l 

member of the category /e / .  The vow e l in  "leng th " is both a 

periphera l m em ber o f the  category / e /  and a periphera l m em ber o f 

the  category / e / .  The vo w e l in "bear" is a periphera l member o f the  

category / e / f but no t any k ind  of member o f the  category /e / .

7.4.2 Prototypes and Sound Change

The d iscovery of prototype effects in  phonological 

categorization has im p lica tions fo r the study o f sound change. For 

example, w e have noted the  h istorica l sound change w h ich  raised the 

v a r ia n t of /ae/ before / r) /  to [e*l (section 6.4.). We have also seen 

evidence from  Di Paolo (19 88 ) to show th a t speakers may indeed 

categorize th is  vo w e l not as /ae/ but as /e / .  The results o f our test 

(Table 7 .1 ) show speakers to  be categorizing th is  vow e l as both a 

periphera l /ae/ and a peripheral (though som ewhat more ce n tra l)

/e / .  We could say th a t the va rian t of /ae/ found before / r \ /  

h is to rica lly  has undergone a h istorica l s h ift fro m  being at one p o in t 

presum ably a good example of the category /ae/, to undergoing a 

sound change w h ic h  made i t  a more pe riphe ra l member o f /ae /. to
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undergoing fu r th e r  sound change12 w h ich  made i t  a periphera l 

example o f /ae / w h ic h  is also pe riphe ra lly  w ith in  the  range of /e / ,  to 

perhaps e ve n tu a lly  being a be tte r example o f /e / .  a t w h ic h  po in t w e  

can say th a t the sound change has been completed. These stages are 

shown in  Figures 7 .4-7.7. Note th a t in  our data, the  vow e l in  <ang> is 

a pe riphera l member o f both / e /  and /ae/, but a be tte r example of 

/ e /  than i t  is o f /ae/. This d iffe rence cannot be shown on the figures 

as draw n.

P eriphera l m em bership in  a category does n o t necessarily 

mean s h ift  to another pre-existing category. I t  could mean the 

creation o f a new  category. We can see th is  in  the  categorization of 

[A r]. I t  is a periphera l member o f the category / a / ,  but not a 

member of any o the r v o w e l phoneme. The closest para lle l to  th is  is 

the  categorization of /a j/ ,  w h ic h  bears the same re la tionsh ip  to / a /  

th a t [A r] does. The d iph thong  / a j /  is usually categorized as 

m onophonem ic (see Section 3.1). However, the  nucleus of / a j /  is 

fa ir ly  s im ila r to / a / ,  so i t  gets categorized as a pe riphera l member of 

/ a / .  The para lle l m ay hold fo r  the nucleus in  [A r]. As the nucleus in

,2The lack of contrast of vowels before /r j/  in English should by no means be 
overlooked as a contributing factor in the phonological re-analysis being 
described here. The fact that there is no contrast between, for example / i /  and 
/ i /  before / r) /  makes it more possible that a peripheral / i /  before / i ) /  could be 
interpreted as / i / .  since the listener has no clear / i /  before / i j /  to contrast it 
w ith .
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F i(u u  7.4-7 7 Possible S«f as for 4m Raising of /• /  bafoia ftgf.

'categaflal to ace

Stage 1: The vowel in ‘ sang* is a 
central example of / « /

'catagoriai apaca*

Stage 2: The vowel in ‘ sang* 1s a 
less central example of / « /

/ e /

•catagarial apaca*

Stage 3: The vowel in ‘ sang* is a peripheral 
example of /ee/ and a peripheral example 
of / e /  (Modem California English).

/ e /

'cataganai apaca*

Stage 4: The vowel in ‘ sang* is a 
peripheral example of / e / ,  and no 
longer an example of / » / ■  

(Hypothetical)
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[A r] moves out of the pe riphe ry  of / a / ,  i t  does no t move in to  the  

p e rip h e ry  o f another v o w e l phoneme, but i t  approaches th e  po in t of 

no t being categorized at a il, as per the pairs in  Set D. The fac t th a t 

/ a j /  and [A r] are p h on e tica lly  diphthongs makes i t  possible fo r  th e ir  

nuc le i and off-g lides to fo rm  a category o f th e ir  ow n, as 

m onophonem ic diphthongs.

As a note of c la rifica tion , i t  should be said th a t i t  has never 

been assumed th a t the nucleus in  /a j /  was h is to r ic a lly  a member o f 

/ a / .  Periphera l membership in  a category is no t o n ly  due to 

h is to rica l sound change from  a more cen tra l position. Here, i t  m ay 

just be due to phonetic s im ila r ity . Likew ise, the nucleus in  [A r] is no t 

h is to r ic a lly  cognate w ith  / a /  (see section 2.2.2). I t  is fre q u e n tly  

considered to be / a / ,  though, so i t  may have been a more centra l 

mem ber o f / a /  h is to rica lly . Its  periphera l membership in  / a /  

synch ron ica lly  would not come from  its phonetic characteristics 

(w h ich , as we have seen in  section 6.2, are w e ll w ith in  the  range of 

/ a / ) ,  but due to the fact th a t [A r] is a diphthong, and hence may have 

monophonem ic status of its  own.

A n o th e r example of periphera l membership in  a category no t 

being due to h isto rica l sound change from  a more cen tra l position is 

the  case o f the nucleus in  [ErJ. This vow e l is h is to rica lly  cognate w ith  

/e / ,  but does not even constitu te  a periphera l member o f the
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category / e /  anym ore, according to  th e  results of our experim en t. I t  

is now  a pe riphe ra l member of / e / .  bu t there  is no reason to  be lieve  

i t  was eve r a cen tra l member of / e /  h is to r ic a lly 13. The fa c t th a t the  

v o w e l in  [Erl can be considered a pe riphe ra l member o f / e /  now  does 

no t necessarily mean tha t i t  is m ov ing  tow ard being a ce n tra l 

m em ber o f the  category /e / .  The sequence (Er) is a d iph thong, and 

the re la tionsh ip  of [Er] to / e /  bears some s im ila r ity  to the 

re la tionsh ips o f / a j /  and [A r] to / a / .  Hence, the poss ib ility  o f [Er] 

fo rm in g  its  ow n category, as a m onophonem ic diphthong, s t i l l  has to 

be considered.

7.4.3 O ther Phonological Tests 

JAEGER & OHALA 1984

The poss ib ility  o f pro totype e ffects  in  phonological 

categoriza tion was demonstrated by Jaeger and Ohala (1 9 8 4 ), w h o  

perform ed ca tegory-fo rm ation  tests fo r  a number of phonolog ica l 

features of A m erican English. In  th is  study. 28 subjects w e re  f ir s t  

p layed w ords whose f irs t  phonemes w e re  unambiguous po s itive  or

13Unlike the situation w ith  [Arl, the phonological categorization of the 
nucleus in [Er] has never been agreed on, and transcriptions vary  (see Section
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nega tive  exemplars of the  categories in  question, w h ich  w ere 

±an te rio r, tsonorant, and ±voice. Subjects w ere not in i t ia l ly  to ld  

w h e th e r the in it ia l phonemes of the words contained the fea tu re  or 

not. Then they  w ere  to ld  to make Yes/No judgments on th e ir  ow n. 

Once i t  was apparent th a t a subject had figu red  out w h a t phonemes 

belonged co rrectly  in  w h ic h  category (by responding to 15 tokens in  

a row  w ith  tw o  or fe w e r errors), subjects w ere  played words 

con ta in ing  test phonemes and contro l phonemes. The ir Yes/No 

responses were recorded. Results fo r the category [+sonorant] are 

shown in  Table 7.6 below:

Table 7.6: Results fo r  1+sonorant] (from  Jaeger and Ohala 1984)
Tokens ^P os itive % NecativeM
nasals 95 5
glides 93 4
[r] 91 6
[1] 86 14
lh ] 36 64
voiced frica tive s 23 73
voiced a ffrica te 17 83
voiceless a ffric . 13 87
voiceless fric . 10 87
vo iced stop 9 88
[z] 4 93
voiceless stop 3 94

3.2.).
I4Subjects could also not respond, thus positive and negative answers don't 
necessarily add up to 1 0 0 %.
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There is a ra the r large gap between the P ositive  response 

percentages fo r [1] and fo r  [h]. This suggests th a t inc lus ion  in  the  

category [+sonorantl may be discrete: nasals, glides, [r], and [1] are 

d e fin ite ly  w ith in  the category. A ll the other groups tested are 

d e fin ite ly  outside of the category. However, there is su ffic ie n t 

v a r ia tio n  in  the Positive response rates fo r the various categories 

(especially those w h ich  are [-sonorant]) to show p ro to type  effects. A 

voiceless stop appears to be the  best exemplar of a [-sonoran t! 

segment (tha t is to say, an obstruent), fo llow ed by [zl. the n  voiced 

stops, then voiceless fr ica tive s , etc. The segments th a t are the  most 

periphera l members of the  category [-sonorant] are [h i and voiced 

fr ica tive s  (excluding [zl).

Jaeger and Ohala a ttr ib u te  th is  prototype e ffec t to  phonetic  

factors such as continuancy. lack of turbulence, an open vocal tra c t 

position, and voicing. For example, voiceless stops and fr ic a tiv e s  are 

considered to be be tte r examples of the category [-sonoran t! than  

th e ir  voiced counterparts. S im ila r effects were also found fo r  the  

categories [+anteriorl, [-an te rio r!, and l+voicel. One in te re s tin g  

d iffe rence between Jaeger and Ohala's experiment and th e  one 

conducted in  th is chapter is the  fac t tha t Jaeger and Ohala are o v e rtly  

tes ting  superordinate phonological categories ra th e r th a n  com paring 

tw o  d iffe re n t items w h ic h  are at the same level.
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DERWING, NEAREY. & DOW 1986

A n o the r study show ing possible p ro to type  effects in  

phonological categorization is found in  Derw ing. Nearey, and Dow 

(1 9 8 6 ). In  th e ir  study, subjects w ere read a "probe" w ord and the n  a 

lis t o f real and nonsense words. The subjects w ere asked w h e th e r 

the  test words contained the  same sound as the  f irs t  sound in  the 

"probe" w ord  or not. For example, subjects w ere  asked “Does ‘tre e ’ 

con ta in  the f irs t  sound of the word ‘tough’?" D erw ing et al. decided 

to test the phonemes / t /  and /d / .  since th e y  both have many 

a llophon ic va rian ts  in  Modern English. Hence, the  "probe" words 

w ere  "tough" and "duck." The results of the  experim ent fo r  the  probe 

w o rd  "tough" are shown in  Table 7.7 below.

Though D erw ing et al. do not provide response times fo r  the 

experim ent, the  va r ia tio n  in  the percentage of "Yes" responses does 

show a cline s im ila r to the  results o f the v o w e l experim ent in  Table

7.1. Some allophones of / t /  appear to be cen tra l exemplars, such as 

the  [ t hl in  "tub." Others are somewhat weaker, but s t i l l  fa ir ly  cen tra l, 

such as the unreleased It"] a fte r a fr ic a tiv e  in  "best." Some have 

w eak membership, but can s t ill be considered in  the  category o f / t / .
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such as the  de n ta l It) in  "e ighth." Some sounds are c le a rly  no t in  the

category, such as the  [d3 ] in  "jig", w h ile  some sounds have a h igh 

enough percentage of "Yes" responses to  show periphera l 

membership, such as the  ( t / h) in  "ch ie f."

Table 7.7. Percent Yes grouping for 'tough'-probe (from Derwing, Nearey, and Dow 1986)15:
Real words % Yes Nonsense words %Yes
tub 100 lutti 100
retain 97 tupp 100
tune 97 toose 97
team 97 teef 97
beatj 94 reteal 94
tree 92 tw if 89
tweak 83 triz 89
streak 83 lutts 81
stream 83 stam 81
beast 83 struff 81
beats 78 hatten 67
beaten 69 lutt2 53
butter 56 naitth 44
beat2 44 vist 44
eighth 25 geater 39
seized 14 redifF 17
chief 11 pudd 17
buddy 11 guzzed 14
width 9 chufF6 14
bead 6 lidden 14
dwell 6 rudds 14
dream 6 medth 11
three 6 dupp 9
sudden 3 threff 6
redeem 3 zadey 6
seeds 3 doove 6
dune 3 dweck 6
dean 3 drabe 3
dumb 0 dobe 3
jig 0 jabe 0

15The words "beati" and "lutti" were pronounced w ith  a final released stop. 
The words "beat2 " and "lutt2 " were pronounced w ith  a final unreleased stop.
16“Chuff” is actually a real word w ith  a few  different meanings. I don't think  
that matters. Subjects were unlikely to know it.
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This la tte r example is p a rticu la rly  in te resting , because i t  shows a 

para lle l to the vo w e l categorization experim ent. The a ffr ica te  [ t f hl in  

"ch ie f" is usually considered a d is tinc t phoneme, not a cluster 

beginning w ith  the  phoneme / t / .  However, i t  does conta in a f ir s t  

elem ent w h ich  is phone tica lly  much like  certa in  allophones of / t / .  I t  

is m ostly no t categorized by the subjects as conta in ing a / t / .  bu t its  

Yes response rate is h igher than th a t o f words w h ich  re a lly  have no 

/ t /  a t all, such as "dumb" or "jig." This same e ffec t is found in  the  

(supposedly) nonsense w o rd  "chu ff" (presum ably pronounced [tJ hA fl)  

and also in  the test fo r / d /  w ith  the nonsense w ord "jabe"

(presum ably [d3ejbj), w h ic h  showed a 25% "Yes" response w h e n  

asked i f  i t  contained the  f irs t  sound of the  w ord  "duck."

In te re s ting ly , though, the real w ord "jig" o n ly  showed a 3% "Yes" 

response w hen tested w ith  "duck." D erw ing et al. consider th a t 

orthographic bias m ay be more of a fac to r w ith  the real words than  

w ith  the nonsense words (1986: 53).

The comparison o f the  affricates to the  simple stops shows an 

e ffec t d ire c tly  para lle l to the "diphthong e ffec t" seen in  the  v o w e l- 

categorization test fo r  the pairs comparing [A r] and /a j /  to / a / .  The 

/A r - a /  and /a j-a /  pairs w ere generally n o t categorized w ith  / a / ,  but 

th e ir  positive response percentages w ere  s t i l l  h igher than th a t o f the
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c le a rly  d iffe re n t vow e l phoneme pairs in  Set D. W e could say th a t 

w h a t w e have here is not just a "d iphthong e ffec t" bu t a "complex 

phoneme effect" in  w h ic h  complex phonemes classifiab le as 

m onophonem ic in  a g iven language s t ill show w eak categorization 

w ith  a single segment w h ic h  resembles one of the parts o f the 

complex phoneme (at least th e  f irs t part). This ca tegoriza tion is 

weak, but h igher than th a t o f to ta lly  d is tinc t segments.

The cognitive  aspects o f phonological categorization are s t il l 

ba re ly  know n. A ll the studies m entioned thus fa r  have been done 

fo r a fe w  segments and features of North Am erican English. I t  is 

necessary to have cross-linguistic data concerning a v a r ie ty  of 

d iffe re n t phonological categories before a n y th in g  can be said f irm ly .  

The re la tionsh ip  between response times and percentage of Yes/No 

responses is clear from  the numbers in  Table 7.1, and Figures 7.1 and

7.2, but the  prototype explanation works better to exp la in  th is  as a 

general trend  than to account fo r  the categorization o f a ll o f the 

con trove rs ia l" vow els o f th is  study. For example, th e  /a n g -e / group 

shows both a m idd ling Yes/No response percentage and a v e ry  qu ick 

response tim e.

A d d itio n a lly , no phonological model tha t I am aw are of can 

represent non-discreteness. I am not even sure ho w  such a th in g  

could be done. The data collected in  the experim ent in  th is  study are
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c e r ta in ly  in te re s tin g  fo r  th e  purpose o f th e  g re a te r u n d e rs ta n d in g  o f 

phono log ica l categories, b u t fo r  th e  goal o f th is  d is se rta tio n —th e  

c la ss ifica tio n  o f vo w e ls  before / r / ,  / l / t and / r) /  in  C a lifo rn ia  E n g lish — 

th e  data w i l l  se rve  p r im a r ily  to  be used in  co n ju nc tio n  w i t h  da ta  

gathered fro m  o th e r  dom ains to he lp  us choose be tw een co m p e tin g  

d iscrete  so lu tions, as w e  sha ll see in  Chapter 8 .
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Chapter 8: Analysis

The purpose o f th is  ch a p te r is to  re v ie w  th e  va rious  accounts o f th e  

RGDs discussed in  Chapter Three in  order to  see h o w  w e ll th e y  are 

supported b y  th e  ev idence  discussed so fa r. For each account, i t  w i l l  

be show n w h a t k in d s  o f ev idence (h is to rica l, acoustic phone tic , 

phono log ica l, p sych o lin g u is tic ) support i t  and w h a t k in d s  o f ev idence  

do no t support it .  The status o f vow e ls  before / l /  and / t \ /  w i l l  also 

be discussed using th e  same types o f evidence. The va rious  accounts 

re v ie w e d  in  th is  ch a p te r are a ll supposed to  ap p ly  to  General 

A m erican, w h ic h  w o u ld  inc lude  C a lifo rn ia  English. Seldom is th e re  a 

specific  v a r ie ty  o f G eneral A m erican  m entioned b y  th e  a u th o r . 1 In  

th is  chapter, i t  w i l l  be discussed h ow  these accounts could app ly  to  

C a lifo rn ia  English (and. b y  extensions, any o th e r d ia le c t o f GA th a t 

p a tte rns  lik e  C a lifo rn ia  English). The app lica tion  o f th e  va rious 

accounts to  o th e r d ia lects  o f GA w i l l  be discussed in  C hapter N ine.

‘ An exception to th is  is Bloomfield, w ho specifies tha t he is describing “ the 
type of standard English tha t prevails in  Chicago” (1933: 91).
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8.1. The Status of Vowels before / r / .

8.1.1. The Tense V ow e l Analysis.

This typ e  o f analysis is found in  B loom fie ld  1933, Teeter 1966, 

Ham m ond 1999, and perhaps Harris 1994 (see section 3 2.1 fo r  

discussion). In  such an analysis, th e  n u c le i o f th e  RGDs H r Er A r  O rl 

w ou ld  be u n d e r ly in g ly  / i  e a o /, so th a t th e  words in  "peer", “pa ir", 

"par", "pore" w o u ld  be phono log ica lly  / p i r  per pa r pOr]. Note th a t  in  

such an analysis, i t  is necessary fo r  th e  v o w e l / a /  to be considered 

tense. I t  is n o t a lw ays considered so.

The fo llo w in g  facts support th e  tense v o w e l analysis:

Historical:

1) The vow e ls  in  [ I r  Er Orl are (e ith e r  e n tire ly  or p a r t ia lly )  

h is to r ic a lly  cognate w ith  the  vow e ls / i  e o /.

Phonetic:

2) The v o w e l in  [A r l was in  the  range o f / a / .

3) The v o w e l in  [Orl was sometimes w ith in  the  range o f / o / .
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Phonological:

4) The vo w e ls  / i  e a o /  w o u ld  a ll behave reasonab ly  s im ila r ly  

p h o n e tic a lly  as a n a tu ra l class be fore  / r / .  The vo w e ls  / i  e o /  w ou ld  

a ll be lo w e re d  som ew hat as m an ifes ted  in  th e ir  surface v a r ia n ts . 

The v o w e l / a /  w o u ld  no t low er, because i t  is a lre ad y  v e r y  lo w  as i t

is.

Psych olinguistic:

5) The v o w e l in  [ I r l  was som etim es id e n tif ie d  w i th  / i /  on the  

p s y c h o lin g u is tic  test.

6 ) The vo w e ls  in  [A r] and [Or] w e re  som etim es id e n t if ie d  w ith  

/ a /  and /o /o n  th e  psycho lingu is tic  test.

The fo llo w in g  fac ts  do no t support th e  tense v o w e l ana lys is: 

Historical:

1) The v o w e l in  [A r] is no t h is to r ic a lly  cognate w i t h  / a / .  

Phonetic:

2) The v o w e l in  [ I r l  is o n ly  som etim es in  th e  range o f / i / .

3 ) The v o w e l in  [Er] is n e ve r in  th e  range o f / e / .

4 ) The v o w e l in  [Orl is o n ly  som etim es in  th e  range o f / o / .
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Phonological:

5) Not a ll o f th e  members o f th e  ca te g o ry  o f tense v o w e ls  are 

found  before  / r / .  W e have to account fo r  th e  absence o f th e  tense 

v o w e l / u /  be fo re  / r /  in  th is  d ia lect.

6 ) C h a rac te ris tic  o f the  tense vo w e ls  / i  e u o /  is a hom organ ic  

pos t-voca lic  g lide : [j] fo r  the  f ro n t vow e ls , (w ) fo r  the  back vo w e ls . 

This is espec ia lly  tru e  fo r  the  m id  vo w e ls  / e /  and / o / .  This g lid e  is a 

d e fin in g  fe a tu re  o f these tense vow e ls. Som etim es i t  is considered  to  

be inse rted  b y  an uncond itioned  g lide  in s e r t io n  ru le  (C hom sky &

Halle 1968: 183 ). Sometimes i t  is considered to  be the re  a lw a ys  a fte r  

the  v o w e l (B lo o m fie ld  1933: 91). H ow ever, these glides are n o t 

found before / r / .  I f  w e  use the tense v o w e l analysis, w e  w o u ld  ha ve  

to com plica te  m a tte rs  by  p u ttin g  in  a sp ec ific  exception  to  th e  

presence o f th e  g lides, whose presence is o th e rw is e  n o n -d is t in c t iv e .

Psych olinguistic:

7 ) The v o w e l in  [Er] was n e ve r id e n t if ie d  w i th  / e /  on th e  

p s y ch o lin g u is tic  test.

8 ) The v o w e ls  in  [A r l and (Orl w e re  o n ly  sometimes id e n t if ie d  

w ith  / a /  and / o /  on th e  psycho lingu is tic  test.
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Conclusion: The data do n o t support th e  tense v o w e l ana lys is 

v e ry  w e ll.  The strongest ev idence against i t  is th e  com plete  non 

id e n tif ic a t io n  o f th e  vow e l in  [Er] w ith  / e /  by any o f th e  e igh teen  

subjects in  th e  psycho ling u is tic  test.

8 .1.2. The Lax V o w e l Analysis.

This typ e  o f analysis is foun d  in  Kenyon &  K n o tt (1 9 5 3 ), 

B ronste in  (1 9 6 0 ), Lehiste (1 9 6 7 ), and A km a jian  et al. (1 9 9 5 ). In  

such an analysis, th e  nucle i o f th e  RGDs H r Er A r  Or] are u n d e r ly in g ly  

/ i c q  d / ,  so th a t 'peer", "pa ir", “par", and ‘pore" w o u ld  be / p i r  pe r pa r 

p o r / .  Note th a t in  such an analysis, i t  is necessary to  consider th e  

vo w e ls  / a /  and / o /  to be lax. T h e y  are not a lw ays considered as 

such.

The fo llo w in g  facts support th e  lax v o w e l ana lysis:

Phonetic:

1) The v o w e l in  [Er] som etim es is in  the  range o f / e / .

Psych olinguistic:

2) The v o w e l in  [Er] was som etim es id e n tif ie d  w i t h  / e /  on th e  

p sych o lin g u is tic  test.
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The fo llo w in g  fac ts  do no t support th e  la i  v o w e l analysis: 

Historical:

1) The vow e ls  in  [ I r  Er A r  Or] are n o t h is to r ic a lly  cognate w i th  

/ i  e a o / ,  but usua lly  w i th  / i  e ae o -a /.

Phonetic:

2) The v o w e l in  [ I r l  is no t in  the  range o f / i / .

Phonological:

3 ) The v o w e l / d /  does no t exist as a separate phonem e in  th e  

d ia le c t in  question. By th e  phonem ic p rin c ip le , th e  v o w e l in  [Or] 

w o u ld  th e n  have to  be th e  tense vo w e l / o / .  s ince [o] and (o) w o u ld  be 

in  com p lem en ta ry  d is tr ib u tio n . The vo w e l [o ] w o u ld  occur o n ly  

before / r / ,  and the  v o w e l [o] w ou ld  occur e v e ry w h e re  but before / r / .

4 ) The vo w e l / a /  and the  vo w e l / d /  in  d ia lects in  w h ic h  i t  

exists co n tra s tiv e ly , are n o t usually considered lax. bu t tense, since 

th e y  can occur in  open syllab les in  w ords lik e  "spa" and "paw."

5) Not a ll th e  members o f the lax v o w e l ca tego ry  w ou ld  be 

found before / r / .  W e s t i l l  w ou ld  not have /a e /, / a / ,  and / u / .  I t  is 

d if f ic u lt  to  e lim in a te  these th ree  vow els as a n a tu ra l sub-class o f th e  

lax vow e ls .
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Psych olinguistic:

6 ) The v o w e l in  U r] was a lm ost n e v e r id e n tif ie d  w i t h  / i f  on the  

p s y c h o lin g u is tic  test.

7 ) The v o w e l in  [Er] was o n ly  sometimes id e n tif ie d  w i t h  / e /  on 

the  p sy ch o lin g u is tic  test.

Conclusion: The data do no t support the  lax v o w e l a na lys is  a t 

a ll. The p o s itive  evidence is scant and n o t strong. The n e g a tive  

ev idence  is abundan t and o fte n  s trong. The lax v o w e l so lu tio n  is th e  

w eakest, most p rob lem a tic  proposal to  account fo r  th e  v o w e ls  before

/ r / .

8 .1.3. The A rch ip h o n e m ic  Analys is:

This ty p e  o f analysis is found in  M o u lton  (1 9 6 0 ), G ram ley  and 

Patzo ld  (1 9 9 2 ), and W ardhaugh (1 9 9 5 ). In  such an ana lys is, th e  

n uc le i o f th e  RGDs [ I r  Er A r  Or] w o u ld  a ll be "arch iphonem es."

A n  a rch iphonem e can be here  de fin e d  n o n -a b s tra c tly  as a 

segm ent w h ic h :

a) Occurs in  an e n v iro n m e n t o f n e u tra liza tio n  o f co n tra s t o f tw o  

(o r m ore) phonem es w h ic h  o th e rw ise  con tras t in  th e  language
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b) Shares p h o n e tic  ch a ra c te ris tics  w h ic h  are o th e rw is e  d is t in c t 

fo r  th e  tw o  (o r m ore) phonem es in  question

c) ( In  th is  case) is id e n tif ie d  w ith  those tw o  (o r m ore) 

phonem es a t a p p ro x im a te ly  th e  same ra te  (w e ll o r p o o r ly )  by 

subjects in  a p sych o lin g u is tic  s tudy.

I am using a d e f in it io n  o f a rch iphonem e s im ila r  to  th a t used by 

D avidsen-N ie lsen (1 9 7 8 )  o r Akam atsu (1 9 8 1 ) in  w h ic h  an 

a rch ip h o n e m e  does n o t just represen t d e fe c tive  d is tr ib u t io n  bu t a 

segm ent w h ic h  is associated w i t h  and “subsumes" th e  m em ber 

phonem es o f the  n e u tra liza b le  opposition (A kam atsu  1981 : 129). I 

am using th is  c r ite r io n  (w h ic h  thus requires th e  in c lu s io n  o f c r ite r io n  

(b), above, sharing  p h o n e tic  cha rac te ris tics ) in  o rd e r to  d is tin g u ish  

th e  a rch ip h o n e m ic  ana lys is fro m  th e  tense v o w e l o r la x  v o w e l 

ana lys is , above, or th e  "a rb it ra ry  l is t ” analyses, be low . The tense 

v o w e l, lax vo w e l, and a rb itra ry  lis t analyses a ll in v o lv e  a lack o f 

co n tra s t o f vow e ls  before / r / ,  bu t in  these analyses th e  v o w e l w h ic h  

does occur before / r /  is a lw a ys  considered to  be o n ly  one o f the  

sp ec ific  v o w e l phonemes w h ic h  does con trast in  o th e r  e n v iro n m e n ts .

In  th e  p a rtic u la r ana lys is  used by M ou lton , th e  nucleus in  H r) 

is a n e u tra liz a tio n  o f / i /  and / i / ,  the  nucleus in  [E r] is a n e u tra liza tio n  

o f / e /  and / e / ,  and th e  nucleus in  [Or] is a n e u tra liz a tio n  o f / o /  and 

/ o / .  H ow ever, M ou lton  considers th e  nucleus in  [A r ]  to  be / a / ,  a
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v o w e l w h ic h  does n o t pa rtic ipa te  in  a te n se /la x  pa ir a k in  to  / i - i / ,  /e  

e /, etc.

The fo llo w in g  facts support th e  a rch ipho n em ic  analysis: 

Historical:

1 ) The ana lys is  is p a r t ia lly  cons is ten t w i th  some o f the  

h is to rica l facts. The vow e ls  before / r /  are usua lly  cognate w i th  one 

o f the  vo w e ls  th a t make up th e ir  a rch iphonem e. The nucleus in  H r] 

is cognate w i th  / i / .  th e  nucleus in  [E rl is cognate w ith  / e / ,  and th e  

nucleus in  [O r] is cognate w ith  /o / .

Phonetic:

2) The fa c t th a t m any o f the  vo w e ls  before / r /  share p h o n e tic  

characte ris tics  w i th  more th a n  one canon ica l vow e l, o r are "b e tw e e n 1 

tw o  of th e  canon ica l vow els in  the  v o w e l space. For example, th e  

nucleus in  [E r] begins like  / e / t but moves in to  th e  range o f / e / ,  and 

lacks a [j] o ff-g lid e .

Phonological:

3) The reduced contrast in  vo w e ls  before  / r /  ( ta u to lo g ic a lly ) .
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The fo llo w in g  facts  do not support th e  a rch ip h o n e m ic  ana lysis: 

Phonological:

1) There are s t i l l  m any vow e ls  whose non-occu rrence  be fo re  

/ r /  is no t accounted fo r  b y  any a rch iphonem ic  account. For th e  h ig h  

back vow e ls  / u /  and / u / ,  w e  have a p o te n tia l fo r  a rch iph o ne m ic  

n e u tra liza tio n  w ith o u t  a v o w e l in  th a t area be fo re  / r / .  C onverse ly, 

w e  have  a m id -back  v o w e l before / r / ,  bu t th e re  is no p o te n tia l 

a rch ipho n em ic  n e u tra liz a tio n  in  the  m id -back area in  th e  C a lifo rn ia  

d ia lec t, since th e  v o w e l / o /  does no t occur as a separate phoneme. I t  

is also unclear how  th e  vow e ls  / « /  and / a /  f i t  in to  such an analysis.

Psych olinguistic:

2) I t  is no t bo rn  ou t by  the  psych o lin gu is tic  test. I f  the  

a rch iphonem ic  so lu tio n  is correct, w e  w o u ld  expect th e  nucleus in  [ I r ]  

to  p a tte rn  equa lly  (w e ll o r poorly ) w ith  bo th  / i /  and / i / ,  and th e  

nucleus in  [Er] to  p a tte rn  equa lly  w ith  bo th  / e /  o r / e / .  H ow ever, H r] 

p a tte rns  som ew hat w i th  / i / ,  but no t a t a ll w i t h  / i / ,  w h ile  [Er] 

p a tte rns  w e a k ly  w i th  / e / .  and no t a t a ll w i th  /e / .

Conclusions: The a rch iphonem ic  account doesn 't re a lly  w o rk , 

and is s tro n g ly  und e rm in ed  by the  p sych o lin g u is tic  ev idence. A lo t 

o f th e  weaknesses o f th is  approach do n o t come sp e c ific a lly  fro m  its
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a p p lica tio n  to  th e  vow e ls  before / r / ,  bu t fro m  its  a p p lic a tio n  to 

A m e rica n  E ng lish  in  general. W h ile  vo w e ls  lik e  / i - i / ,  /e - e / ,  and /u -  

u /  seem to  f a l l  n e a tly  in to  te n se /la x  pairs, th e  rest o f th e  vo w e l 

system  o f A m e rica n  English is n o t so sym m etrica l. E ven  in  dialects 

w h ic h  have  a con tras ting  v o w e l / o / .  th is  v o w e l is n o t th e  lax 

co u n te rp a rt to  / o / .  since i t  fa ils  one o f th e  usual litm u s  tests fo r  the  

ca tego ry  o f “ lax vo w e ls ” in  English  b y  being able to  occur in  open 

sy lla b le s .

There  are proposals fo r  a system  o f te n se /la x  v o w e l con trast in  

A m e rica n  E ng lish  w h ic h  a tte m p t to  account fo r  these assumptions. 

One such is fo u n d  in  G iegerich (1 9 9  1 : 58 ). w h e re  th e  vo w e ls  o f GA 

p a tte rn  l ik e  th is :

Table 8.1. The basic General American Vowel system (from Giegerich 1991)
tense 1 2 1 .

i I
e e
a ae
u u
o A

n o n -p a tte rn in g : d. aj, aw , o j2

In  such a system, th e  lax co u n te rp a rt o f / o /  is / a / ,  and the lax 

co u n te rp a rt o f / a /  is /ae /. The v o w e l / o /  and the  d ip h th o n g s  /a j aw

2Giegerich does no t include [a l in  th is  scheme.
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o j/  do n o t p a rtic ip a te  in  the  tense /lax  pa irs  in  such a system, though  

th e  fa c t th a t th e y  can occur in  open sy llab les  makes them  m ore lik e  

th e  vo w e ls  in  th e  "tense" category. Since th e  v o w e l phoneme / o /  

does n o t occur in d e p e n d e n tly  in  C a lifo rn ia  English, its  lack o f a lax 

co u n te rp a rt is n o t re le v a n t here.

I f  w e  d e riv e  archiphonem es from  such a system, and a p p ly  

them  to the  vo w e ls  before / r / ,  w e  have p a r t ia l success. The v o w e l in  

[ I r ]  can be an arch iphonem e of / i /  and / i / .  The vo w e l in  [Er] can be 

an a rch iphonem e o f / e /  and /e / .  The v o w e l in  (Or) can be an 

a rch iphonem e o f / o /  and / a / ,  and the  v o w e l in  [A r) an a rch iphonem e 

o f / a /  and /a e /. In  th e  la tte r tw o  cases, h ow eve r, the  

a rc h ip h o n e m ic ity  is n o t supported by th e  p h o n e tic  facts. The v o w e l 

in  [Or] is o n ly  p h o n e tic a lly  s im ila r to / o / ,  and v e ry  much u n lik e  / a / .  

w h ile  th e  v o w e l in  [A r ] is o n ly  p h o n e tica lly  s im ila r to / a / ,  n o t v e ry  

m uch lik e  /ae /. This is re levan t i f  w e rem em ber th a t I am using th e  

d e f in it io n  th a t an arch iphonem e must be be neu tra lized  fo r  some 

fe a tu re (s ) o f a ll th e  phonemes i t  subsumes. In  bo th  cases, the  v o w e l 

found  be fo re  / r /  is o n ly  reasonably p h o n e tic a lly  s im ila r to  th e  

"tense" v o w e l in  th e  pa ir. That ends up m a k in g  th is  v a r ia tio n  o f an 

a rch ip h o n e m ic  so lu tion  lik e  the  tense v o w e l so lu tion  discussed in  

section  8 .1 .1 , above. W e s till, o f course, w o u ld  have  the  lack o f 

con tra s t in  th e  / u - u /  reg ion unaccounted fo r.

324

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



8.1.4. The "Arbitrary List” analysis.

In  such an analysis, th e  d is tr ib u tio n  o f vo w e ls  found  before / r /  

could n o t be derived  by  a n y  reference to a n a tu ra l class o f sounds, 

bu t w o u ld  s im p ly  have to  be lis ted  in d iv id u a lly . Such an analysis 

w o u ld  g en e ra lly  be i l l  fa vo re d  in  the  dom ain o f phono log ica l th e o ry , 

because i t  w ou ld  no t capture  a n y  genera lizations. Nevertheless, i t  is 

a possible solution, w h ic h  could be proposed i f  no o th e r  sa tis fac to ry  

ones are found. Some lin g u is ts  have  e ffe c t iv e ly  used such a so lu tion , 

as m entioned  in  section 3.1.4, but th is  usua lly  comes fro m  a lack of 

tho ro u gh  considera tion  o f th e  issue.

There are a th e o re t ic a lly  enormous n u m b e r o f possible 

a rb itra ry  lis ts o f vow e ls  to  w h ic h  one could assign th e  vow e ls  found 

before / r /  in  English. The o n ly  possib ilities I am considering  in  th is  

section are ones w h ic h  have  some m o tiva tio n  in  an independent 

dom ain: spec ifica lly , h is to ry  and synch ron ic  phonetics.

8 .1 .4 .1 . The H is to rica lly  Consistent Solution.

In  such an analysis, th e  v o w e l in  I l r l  w o u ld  be / i / ,  since th e y  

bo th  come from  ME / # /  and /# / .  the  vo w e l in  [E rl w o u ld  be / e / ,  since
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th e y  bo th  come fro m  ME / I / ,  and th e  v o w e l in  [A r l w o u ld  be /ae /. 

since th e y  bo th  come from  ME / a / .  The vo w e l in  [O rl in  C a lifo rn ia  

English has as its  sources ME /§ / ,  / 6 / ,  and /o / ,  so i t  could be 

considered a n y  o f th e  possible cognates: / u / .  / a / ,  o r / o / .  Such an 

ana lys is  is s im ila r  to  the one used in  Chom sky St Halle  1968 .

To c o n s is te n tly  app ly  such an analysis, w e should also consider 

th e  v o w e l [ar] to  be u n d e rly in g ly  a / V r /  sequence, since th a t  is w h a t 

i t  is h is to r ic a lly . I t  could be e ith e r  / i r / ,  / e r / ,  /Ar/, o r / u r / ,  since [ar] 

come h is to r ic a lly  fro m  sequences o f ME / i r / ,  /E r], and /O r / .

A n  ana lys is  th a t is h is to r ic a lly  based has its  advantages in  th a t 

i t  is in  one respect s im pler th a n  an ana lys is  th a t is no t co ns is te n t 

w i th  th e  h is to r ic a l facts. I t  is a s im p le r exp lana tion  to  assume th a t 

no changes has occurred than  th a t a change has occurred.

The fo llo w in g  facts support th e  h is to r ic a l/a rb it ra ry  ana lys is : 

Historical:

1) I t  is consistent w ith  th e  h is to r ic a l data ( ta u to lo g ic a lly ) .

Phonetic:

2) T he re  is reasonably p h o n e tic  s im ila r ity  o f / i  e o /  to  th e  

v o w e ls  in  [ I r  Er Or], re spe c tive ly .
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Psych olinguistic:

3) The v o w e l in  [ I r l  was sometimes id e n t if ie d  w i th  / i /  on th e  

p sy c h o lin g u is tic  test.

4 ) The v o w e l in  [Orl was sometimes id e n t if ie d  w i th  / o /  on th e  

p sy c h o lin g u is tic  test.

The fo llo w in g  fac ts  do n o t support th e  h is to r ic a l/a rb it ra ry

a n a lys is .

Historical:

1 ) P r io r it iz in g  h is to ric a l consistency in  th e  d e te rm in a tio n  o f th e  

u n d e r ly in g  c lass ifica tions  o f th e  vow e ls  be fo re  / r /  does no t he lp  us 

in  the  case o f [Or] and te l. w h ic h  have m u lt ip le  h is to r ic a l sources.

Phonetic:

2) The v o w e l in  [A r l is no t p h o n e tic a lly  v e r y  s im ila r to  /ae /.

3 ) The v o w e l in  [ I r l  is sometimes outside th e  range of / i / .

4 ) The v o w e l in  [E rl is a lw ays outside th e  range o f / e / .

5) The v o w e l in  [Orl is sometimes outside th e  range o f / o / .

6 ) The o ff-g lid e s  usua lly  found as d is t in c t iv e  cues o f / i / ,  / e / ,  

and / o / ,  (o r / u / )  are n o t present.
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Phonological:

7 ) N ot o n ly  w ou ld  the  vow e ls  in  question n o t be d e riv a b le  fro m  

a n a tu ra l class, th e y  w ould  also n o t behave to ge the r as a n a tu ra l 

class in  th e  ru le  w h ic h  w ou ld  exp la in  th e ir  a llophones be fo re  / r / .

The vo w e ls  / i /  and / e /  w ou ld  be low ered. The v o w e l / o /  w o u ld  also 

be low e red  (p rov ided  w e say th a t th e  v o w e l in  [Or] is / o / ) .  The 

v o w e l /a e / w o u ld  be low ered and re tra c te d  s ig n if ic a n tly , w h ic h  

doesn't happen to  the  o the r f ro n t  vow els. W h ich e ve r v o w e l w e  

choose to be th e  source of [a*! w o u ld  have to be deleted, le a v in g  the  

/ r /  to  s y lla b ify . I f  we consider th e  vo w e l in  [Or) to  be / a / ,  th e n  i t  

w o u ld  ha ve  to  rise  and be rounded. Thus, using th e  

h is to r ic a l/a rb it ra ry  analysis w o u ld  fa i l  to  capture gene ra liza tion s  in  

tw o  areas. W e w o u ld  have to  have  an a rb itra ry  lis t  o f vo w e ls  w h ic h  

can occur be fo re  / r / ,  and then  an a rb itra ry  lis t o f a llo p h o n ic  rules 

w h ic h  a p p ly  to  these vowels.

Psych olinguistic:

8 ) The v o w e l in  (Er] was n e ve r id e n tif ie d  w ith  / e /  on th e  

p s ych o lin g u is tic  test.

9 ) The v o w e l in  [Or] was o n ly  sometimes id e n tif ie d  w i th  / o /  on 

th e  p sych o lin g u is tic  test. I t  was a lm ost neve r id e n tif ie d  w i th  / a / .
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8 .1.4.2 The P h o n e tica lly  Consistent So lu tion.

In  such an analysis, w e  w ou ld  assign th e  vo w e ls  in  [ I r  E r A r  Or] 

to  w h a te v e r canon ica l v o w e l phonemes th e y  are p h o n e tic a lly  m ost 

s im ila r  to. The v o w e l in  [A r ] w ou ld  be / a / .  The v o w e l in  [O rl w o u ld  

have  to be /o / .  I t  could n o t be / o /  because th is  v o w e l does n o t e x is t 

as an independen t phonem e in  C a lifo rn ia  English . A p p lica tio n  o f th e  

phonem ic p r in c ip le  w o u ld  te ll us th a t th is  b l ,  i f  i t  occurred be fo re  

/ r / ,  w ou ld  have  to  be an a llophone o f /o / .  The v o w e l in  [ I r l  cou ld  be 

/ i /  or / i / 3 ,  and the  v o w e l in  [Er] could be / e /  o r / e / .  I am going to  

propose th a t th e y  are / i /  and /e / ,  re spe c tive ly  in  o rder to  also be 

consistent w ith  th e  psycho lingu is tic  data, since th e  vow e ls in  [ I r ]  and 

[Er] w ere  s tro n g ly  n o t id e n tif ie d  w ith  / i /  and / e /  on test.

Considering the  vo w e ls  in  [ I r ]  and [Er] to  be / i /  and / e /  also 

d istingu ishes th is  so lu tion  fro m  the tense v o w e l so lu tion  (section

8 . 1 . 1 , above).

3I t  is possible th a t the  monosyllabic diphthongs Iia l exists in  some rho tic  
dialects of American English in  a few  words like  "idea", contrasting w ith  th e  
bisyllabic sequences [ija] in  words like  “Medea" (Trager & Bloch 1941: 243. 
Bronstein 1960: 200). In  such a case, th is d iphthong [ia l would lik e ly  be 
monophonemic C / iA /a /  is not a possible phoneme sequences since the lax 
vow e l / i /  cannot end a stressed syllable before another vow el in  English) and 
i t  would be possible th a t the nucleus in [ I r l  could be th is  diphthong, w h ich  i t  
resembles phonetica lly . Nevertheless. I am not considering th is  poss ib ility , as 
the diphthong [ia] appears to be ve ry  rare (even in  dialects in  w h ich  i t
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The fo llo w in g  facts  support th e  p h o n e t ic /a rb it ra ry  so lu tion : 

Phonetic:

1) The vow e ls  in  [ I r  Er A r  O rl are reasonably p h o n e tic a lly  

s im ila r  to  / i  e a o / (ta u to lo g ica lly ).

2) The v o w e l in  [A r ]  is in  th e  range of / a / .

3 ) The v o w e l in  [Erl is som etim es in  the  range o f / e / .

4 ) The vo w e l in  [Or] is som etim es in  the  range o f / o / .

Psych olinguistic:

5) The v o w e l in  [ I r ]  was sometimes id e n tif ie d  w i t h  / i /  on the  

p s y c h o lin g u is tic  test.

6 ) A lth o u g h  the  id e n tif ic a tio n s  o f the  vow e ls  in  [E r  A r  O rl w ith  

/e  a o /  w e re  som ewhat w e a ke r th a n  th a t of [ I r l  w i th  / i / ,  th e y  w ere  

s t i l l  m ore th a n  com plete n o n -id e n tif ic a tio n s .

The fo llo w in g  facts do n o t support the  p h o n e t ic /a rb it ra ry

s o lu tio n :

Historical:

1) I t  is no t consistent w i th  the  h is to rica l data.

occurs) and o f marginal phonemic status, on ly  occurring in  a fe w  words like  
“ idea" and "theater."
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Phonetic:

2) The v o w e l in  [ I r ]  is usually n o t in  th e  range o f / i / .

3 ) The v o w e l in  [E rl is sometimes n o t in  the  range o f / e / .

4 ) The v o w e l in  [Or] is sometimes n o t in  the  range o f / o / .

Phonological:

5) The vo w e ls  also do no t a ll behave  toge ther as a n a tu ra l class 

w i th  respect to  th e ir  allophones before / r / .  The vow e ls  / i /  and / o /  

w o u ld  be low ered, w h ile  / e /  w ou ld  a c tu a lly  have to be raised a b it, 

and / a /  w o u ld  p re t ty  much stay in  place.

Psycholinguistic:

6 ) The vo w e ls  in  [Er A r  Orl w e re  o n ly  sometimes id e n t if ie d

w ith  /e  a o /.

Conclusion: The na tu re  o f these tw o  a rb itra ry  so lu tions is such 

th a t  th e y  w i l l  be supported by some data. I t  w ou ld  be a w a s te  o f 

t im e  to consider an a rb itra ry  so lu tion  th a t is no t supported b y  a n y  

da ta .* The a rb itra ry  so lu tion  th a t is based in  syn ch ron ic  p h on e tics  

appears to  be a b e tte r  one tha n  th e  one th a t is de rived  fro m

4For example, saying th a t the vowels in  [ I r  Er A r Orl are unde rly ing ly  /o  u i
aj / ,  respective ly.
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h is to r ic a l pa tte rns. This, o f course, depends on the  degree to  w h ic h  

s y n c h ro n ic  phonetics are considered stronger supporting  evidence  

th a n  h is to r ic a l consistency in  a phonologica l fra m e w o rk . In  an 

e x tre m e ly  abstract fra m e w o rk  such as th a t found in  Chom sky &

H alle  (1 9 6 8 ), synchron ic  phone tic  s im ila r ity  is ba re ly  a fac to r, w h ile  

h is to r ic a l consistency is e x tre m e ly  im p o rta n t. H ow ever, m ost 

phono log ica l analyses begin w i th  syn ch ro n ic  phone tic  data. H is to rica l 

cons is tency  is usually considered o f secondary im portance , because 

most lin g u is ts  are fu l ly  com fo rtab le  w ith  the  concept o f sound 

change. A g ive n  segment in  a synch ro n ic  set o f data m ay be 

d if fe re n t  fro m  its  h is to rica l source due to sound change.

Thus, th e  p h o n e tic /a rb itra ry  so lu tion  "w orks", and is consistent 

w i th  th e  phone tic  and psycho lingu is tic  data, because i t  was derived  

fro m  th e  phone tic  and psycho lingu is tic  data. Note th a t th e  phone tic  

and p sycho lingu is tic  data are to  a ce rta in  ex ten t consis tent w i th  each 

o th e r as w e ll.  This should n o t surprise us, as subjects m ay be basing 

th e ir  responses on phonetic  cues, o r on m enta l categories th e y  have 

fo rm e d  fro m  phone tic  cues.

H ow ever, even though th e  p h o n e tic /a rb itra ry  so lu tio n  "w orks" 

(and w e  w o u ld  no t be considering i t  i f  i t  d id n 't w o rk ), w e  s t i l l  have to 

consider i t  w i th  respect to  o th e r solutions. W e w i l l  f in d  th a t 

cons ide ring  th e  vow els before / r /  as belonging to  an a rb itra ry  lis t o f
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vo w e ls  has no advantages on the  m onophonem ic  so lu tion  considered 

in  section 8.1.5, be low . Both of them  re q u ire  an a rb itra ry  lis t  to  be 

s tipu la ted  som ew here  in  th e  phonology o f th e  language, bu t th e  

m onophonem ic so lu tio n  is a c tu a lly  m ore co ns is ten t w i th  o th e r fa c ts  

about the  language, and can be de rived  fro m  gene ra l p rin c ip le s  about 

h ow  glides are tre a te d  in  English. Hence, th o u g h  th e  

p h o n e tic /a rb it ra ry  so lu tion  has advantages o v e r th e  tense v o w e l, lax  

vo w e l, and a rch ip h o n e m ic  solutions, i t  gains n o th in g  in  com parison to  

the  m onophonem ic so lu tion , hav ing  a ll th e  same d isadvantages bu t 

la ck in g  m any  o f th e  advantages.

8.1.5. The M onophonem ic Analysis.

As stated be fo re  in  section 3.2.2.1, I am c o u n tin g  as 

"m onophonem ic" a n y  account w h ic h  trea ts  th e  RGDs in  a p a ra lle l 

m anne r to  th e  d ip h th o ng s  ending in  [j] o r (w l, fo r  exam ple V eatch 's  

g lide -s lo t ana lys is  (1 9 9 1 ) .

In  th e  m onophonem ic analysis, th e  d ip h th o n g s  [ I r  Er A r  Or) 

w o u ld  s im p ly  be placed in  th e  in v e n to ry  o f phonem es alongside / i  1 e 

e a e u u o a A a j  a w  o j/ .  They w ou ld  n o t be considered sequences o f 

one o f the  canon ica l v o w e l phones fo llo w e d  b y  / r / .  Indeed, in  such

333

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



an analysis, th e re  w o u ld  be a genera l c o n s tra in t aga inst g lides 

appearing in  th e  coda. This co n s tra in t w o u ld  a pp ly  to  / r /  as w e ll as 

to / j /  and / w / .  The o n ly  glides w h ic h  could occur p o s t-v o c a lic a lly  

are those w h ic h  are specified in  the  in v e n to ry  as th e  o ff-g lid e s  o f 

specific  d iph thongs , such as /p j/.  / a w / ,  o r [A r l.

S ince such an analysis has no t been com m on ly  used, w e  should 

f irs t  show  th a t  i t  is an acceptable ana lys is  before i t  is eva lua ted , 

d e te rm in in g  w h e th e r  i t  is possible, and w h e th e r  th e re  is p receden t 

fo r  it.

1) Is i t  possible? E m p irica lly  speaking, the  RGDs are  

diphthongs. F u rth e rm o re , w e have established (section  3 1 ) .  based 

upon such c r ite r ia  as those used b y  T ru b e tzko y  (1 9 6 9 )  o r P ike  

(1947b : 131), th a t  i t  is possible fo r  d iph thongs  to  be m onophonem ic  

or biphonemic. Hence, the  RGDs could be m onophonem ic.

2 ) Is th e re  precedent fo r  th is  sort o f th in g ?  The p o s s ib ility  o f 

diphthongs be ing  m onophonem ic is u su a lly  m en tio ne d  fo r  

diphthongs in  [ j l o r [w j.  Has i t  e ve r been cla im ed th a t a d ip h th o n g  in  

[j ] is m onophonem ic  fo r  any language besides A m e rica n  E ng lish?  I 

can f in d  no such c la im s in  the  lite ra tu re . This could be due to  th e
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r a r i ty  o f [j ] as a sound. Maddieson (1 9 8 4 ) f in d s  such a sound* in  

o n ly  25 of the  918  (2.8% ) o f the  languages in  h is  sample (English is 

no t in  his sample). L ike w ise , rhotacized vo w e ls  appear to  be v e ry  

ra re  c ro ss -lin g u is tica lly . Maddieson (1 9 8 4 ) lis ts  o n ly  tw o  languages 

(Tarascan and M a n d a rin ) th a t have rhotac ized  vo w e ls  o f a n y  sort, 

and lis ts no languages th a t have d iphthongs w i th  co n ta in in g  rh o tic  

e le m e n ts6. H ow ever, th e  in v e n to ry  descrip tions o f some languages 

describe phenom ena th a t  could be pa ra lle l to  th e  RGDs o f A m erica n  

English.

A possible p a ra lle l s itu a tio n  is th a t o f Danish as described b y  

Basboll (1 9 7 5 ) (and also Gronnum  1998). Sequences o f / V r /  in  

Danish are s im ila r to  th e  / V r /  sequences in  English in  the  fo llo w in g

w ays:

1) Post-voca lic / r /  is non-consonantal. In  Danish, / r /  in  onsets 

is usually the  u v u la r  f r ic a t iv e  [n l, but p o s t-vo ca lica lly  i t  is th e  lo w  

back o ff-g lid e  [p i7. E ng lish  post-vocalic / r /  also is non-consonan ta l 

(as i t  usually is in  onsets as w e ll) .

2) There is a l im ite d  set o f vow els co n tra s tin g  before  / r / .  The 

standard set o f Danish vow e ls  is / i  e e y  0  oe u o o a /  w ith  con tra s ting

51 am including in  th is  category anyth ing Maddieson labels as an alveolar, 
re tro flex, or unspecified denta l/a lveo la r approximant. W iy o t is the on ly  
language Maddieson lists w ith  more than one such sound.

3 3 5
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long and sh o rt va rie ties . H ow ever, th e  o n ly  / V r /  sequences a llow ed 

are [ip aep y p  <ep up]®.

3) The vo w e ls  found before / r /  are sometimes d if fe re n t  fro m  

their cognates in  o th e r env ironm en ts , and m ay n o t occur 

independently. For example, the  v o w e l in  [aep] is cognate w i th  the  

vowel [e]. S ho rt v o w e l [ae] does n o t n o rm a lly  occur ( th e re  is 

independent long  [ae:], w h ic h  is phono log ica lly  long /a : / ) .  L ikew ise , 

the low f r o n t  rounded v o w e l [ce] does n o t occur in d e p e n d e n tly . I t  

should be p o in te d  out, though, th a t these lo w e r vo w e ls  m ay be found 

after an onset / r /  as w e ll.

This is n o t to  say th a t Basboll considers th e  / V r /  sequences in  

Danish to  be m onophonem ic. Basboll in i t ia l ly  proposes th a t a ll the  

Danish d iph tho ng s  are b iphonem ic (G ronnum  1998 concurs w i th  

th is), but th e n  concludes by saying th a t [ j j d iph th o ngs  are 

phonolog ica l d iph th o ngs  (i.e., m onophonem es) in  a ll s itu a tio n s , w h ile  

the [y ] and [p ] d iph thongs could be considered VC sequences i f  w e  

look at a ll w ords, bu t m onophonem ic d iph thongs i f  th e  data is 

res tric ted  to  th e  core set o f abstract morphemes. In  a n y  s itua tio n .

6I i  must be m entioned tha t Maddieson's c rite ria  fo r the inclusion of 
diphthongs in  the  inve n to ry  of sounds are ve ry  stric t (1984: 161-162).
7Grennum transcribes th is  o ff-g lide  as [{J.
®There are o ther / V r /  sequences found, but they  are in  m arginal words or 
m ulti-m orphem ic forms. I f  w e res tric t ourselves to the "core” diphthongs 
(Basbell's te rm  fo r diphthongs w h ich  occur in  monophonemic standard
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these d iph thongs co n tra s t w ith  the  [d] d ip h th o n g s  ([d] represen ts a 

c e n tra l app rox im an t in  Danish in  th e  tra n s c r ip tio n s  o f Basboll and  

G ronnum ), because th e  [d] d iph thongs do n o t h a ve  a re s tr ic te d  set o f 

vo w e ls  in  a n y  circum stances.

W h a t th e  Basboll analysis o f Danish shows is th a t th e  decis ion  

w h e th e r  to  c lass ify  a phone tic  d ip h th o ng  as m onophonem ic o r 

b iphonem ic  w i th in  a g ive n  language is n o t necessarily  c le a r-cu t. The 

case o f d iph thongs in  Danish may be in  case o f f lu x , w i th  fo rm e r ly  

u n re s tr ic te d  sequences o f v o w e l plus consonant ( [ j j  comes fro m  [j] o r 

[gl, ly ] comes fro m  [v l  o r Igl, and [pi comes fro m  [ r ] ) becom ing m o re  

re s tric ted , b e g in n in g  to behave lik e  s ing le  u n its  (m onophonem ic  

d iph thongs). In  th is  case, the  s itua tion  m ay be indeed p a ra lle l to  

English, w ith  th e  excep tion  th a t the  [j] and [w l d iph thongs in  E ng lish  

have  a longer m onophonem ic h is to ry , be ing  d e riv e d  h is to r ic a lly  fro m  

long vow e ls, and th a t th e  [ r l  d iph thongs appear to  be fu r th e r  on th e ir  

road to  m o no p h o n e m ic ity  as w e ll.

One m ig h t c la im  th a t the  RGDs should be regarded as 

b iphonem ic, w i th  th e  / r /  in  the  coda, because i t  makes fo r  a m ore  

cons is ten t account o f English sy llab le  s tru c tu re . For example, p o s l-

vocabulary words), the  count is fewer. This is true  fo r the  diphthongs in  [jl 
and [w l as well.

3 3 7
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vo c a lic  / r /  seems to  p a rtic ipa te  in  coda consonant c lusters in  m uch 

the  same p a tte rn s  as / ! /  (see K re id le r 1989: 1 2 3 -1 2 5 . G iegerich  

1992: 160). I do no t be lieve  th a t  sy lla b le  s truc tu re  is a good 

in d ic a to r  o f b i-  vs. m onop ho n em ic ity  fo r  th e  reason th a t  th e  sy lla b le  

s tru c tu re  o f a language is o fte n  v e ry  con se rva tive  and can be 

accounted fo r  h is to r ic a lly . The phono logy o f th e  segments in  th e  

language m ay have  changed d ra m a tic a lly  w h ile  n o t ch a ng in g  th e  

shapes o f th e  w ords.

I w i l l  g iv e  an example o f th is . I f  w e  are to  regard th e  sy lla b le  

s tru c tu re  o f E ng lish  as p r im a ry  in  d e te rm in in g  th e  b i-  vs. 

m onophonem ic  status o f th e  RGDs, th e n  w e  w ou ld  have  to  regard H r 

Er A r  Or) as b iphonem ic, since th e y  p a tte rn  in  th e  sy lla b le  m uch lik e  

sequences o f / e l  ael a n /, etc. do. Th is is n o t surpris ing , since th e  RGDs 

are d e rive d  fro m  / V r /  sequences. In  such an analysis, w e  w o u ld  also 

have  to  regard  th e  v o w e l far] as b iphonem ic, since i t  is also d e rive d  

fro m  h is to r ic a l / V r /  sequences, and pa tte rns  lik e  a sequence o f a 

sho rt v o w e l fo llo w e d  by / l / ,  etc.

H o w e ve r, i f  w e  are to  regard th e  syn ch ro n ic  phone tics  o f 

Eng lish  as p r im a ry  in  d e te rm in in g  th e  b i-  vs. m onophonem ic  status 

o f [a^l, w e  w o u ld  w a n t to regard i t  as m onophonem ic, s ince i t  is a 

steady sta te  v o w e l, no t a phon e tic  sequence of a n o th e r v o w e l 

fo llo w e d  b y  IrJ. To th is  w e  m ay add th e  psych o lin g u is tic  ev idence
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discussed in  C hapter 7. Subjects o v e rw h e lm in g ly  d id  n o t categorize 

[ar] w ith  the  vow e ls  [ a I .  lu l. o r [e]. I f  w e  regard larj  as m onophonem ic. 

w e  can s t il l account fo r  th e  fa c t th a t i t  p a tte rn s  in  the  sy llab le  lik e  a 

sequence o f /v o w e l + s o n o ra n t/ by appealing to  its  h is to rica l sources. 

I t  used to be a / V r /  sequence, and the  s y lla b ic  pa tte rns  o f English 

are conse rva tive  and da te  back to before th e  t im e  w h e n  these / V r /  

sequences u n d e rw e n t th e  changes w h ic h  tu rn e d  i t  in to  [» 1.

The argum ents fo r  the  m onophonem ic o r b iphonem ic  status o f 

[a ] are consistent w i th  th e  ava ilab le  data in  th e  fo llo w in g  w ays:

Monophonemic Biphonemic

Phonetic: accounted for contradicted

Psycholinguistic: accounted for contradicted

Syllable structure: accounted for (historically) accounted for; also accounted for (historically).

The m onophonem ic analysis is consis ten t w i th  a ll th e  data. The 

b iphonem ic ana lysis co n tra d ic ts  the  p h o n e tic  and p sych o lin g u is tic  

data. The o n ly  data i t  is consistent w ith  is th e  sy lla b ic  s truc tu re .

Note, how ever, th a t e ve n  i f  w e  use sy llab le  s tru c tu re  as a d e te rm in e r 

o f syn ch ro n ic  phono log ica l status, w e s t i l l  m ust acknow ledge th a t 

th e re  are h is to rica l fac to rs  th a t could exp la in  th e  syn ch ro n ic  state o f 

th e  language. Hence, th e  ro le  o f the  sy lla b le  s tru c tu re  o f the  

language in  accoun ting  fo r  synch ron ic  phono log ica l status is
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redundan t. S ince sy llab le  s truc tu re  is th e  o n ly  data th a t  supports a 

b iphonem ic  ana lys is  o f [9 ], rem o v in g  i t  as redundan t takes a w a y  any 

support fo r  th e  b iphonem ic analysis a t a ll.

I have  used th e  example o f [? ] to  illu s tra te  th a t s y lla b le  

s tru c tu re  ca n n o t be used as p r im a ry  ev idence  in  d e te rm in in g  b i-  vs. 

m onophonem ic status o f com plex segments, as i t  is u su a lly  

redundan t to  a h is to rica l exp lana tion  and m ay rem a in  c o n s e rv a tive  

w h ile  th e  p hone tics  o f the  language change co ns ide ra b ly . 9

N ow th a t w e  have established th a t  th e  m onophonem ic  analysis 

fo r  the  RGDs is v ia b le , le t us discuss ho w  th e  facts w e  h a ve  thus  fa r  

seen support o r co n tra d ic t the  analysis.

The fo llo w in g  facts support th e  m onophonem ic ana lys is : 

Historical:

1 ) I t  accounts fo r  ce rta in  recen t h is to rica l changes. The 

con trast be tw e en  th e  vow els / a /  and / o /  in  w ords such as "don ” and 

"daw n" has been lost over large p o rtions  o f N o rth  A m erica , in c lu d in g

^ h e  use of syllab le  structure m ight be more convincing in  a language w h ich  
has a v e ry  lim ite d  syllable canon, but English has at least e ighteen possible 
syllable shapes (Hammond 1999: 37). Treating [7 ] and the RGDs as 
monophonemic doesn't s ign ifican tly  a lte r the  syllab le canon o f English.

3 4 0
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C a lifo rn ia . H ow eve r, th e  d iph thongs / a j /  and / o j /  such as in  "buy" 

and "boy" s t i l l  re m a in  d is t in c t in  dia lects th a t h a ve  th e  m erger o f / a /  

and / d / .  In  a d d itio n , th e  d iph thongs [A r ] and [O r] such as in  "bar 

and “bore" s t i l l  re m a in  d is t in c t as w e ll. The f i r s t  e lem ents  in  th e  

d iph thongs  / a j /  and [A r ]  are close to [a], w h ile  th e  f ir s t  e lem ents in  

th e  d iph thongs / o j /  and [Or] are h is to r ic a lly  m uch  lik e  [o] (b u t see 

b e lo w ).

I f  w e  w a n t to account fo r  th is, w e  could do i t  in  tw o  w ays. One 

such w a y  w o u ld  be to  sp e c ify  exceptions to  th e  / a - o /  m erger, as

b e lo w :

o > o /  _j, _ r

o > a /  e lsew here

Such a ru le  w o rks , and w e  could even put / j /  and  / r /  to g e th e r in  a 

n a tu ra l class, bu t th e re  is a s im ple so lu tion. I f  w e  consider th e  

d iph tho ng s  / o j /  and [O r] to  be m onophonem ic. w h ic h  as w e  have 

seen, w e  have  am ple  reason to  do, then  a ll w e  h a v e  to  do is sta te  the  

change as fo llo w s :

o > a
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In  th is  case, the  vow els w h ich  occur in  the diphthongs / o j /  and [Or] 

are not re a lly  part of the phoneme /o / .  so they  are no t a ffected  by 

its merger w i th  / a / .  The second account is thus s im pler th a n  the 

f irs t  one. Judging the  diphthongs / o j /  and [Or] to be monophonem ic 

(w h ich  w e have reason to do) renders the rule w h ich  accounts fo r the 

/q -d /  m erger exceptionless. Judging the  diphthongs / o j /  and [Or] to 

be biphonem ic means th a t we have to specify exceptions to  th e  rule, 

m aking i t  more complicated. Notice th a t the tw o  exceptions in  the 

f irs t  account are in  the exact situations w here m onophonem ic ity  is a 

possible analysis. This is coincidental. This coincidence could no t be 

considered a by-p roduct of the  / a - o /  merger. The considera tion of 

/ o j /  and [Or] as d is tin c t monophonemes pre-dates the  / a - o /  merger, 

and is done b y  linguists w ho don 't even show any awareness o f the 

/ a - o /  m erger ( fo r  example, De Camp 1945). Also, even once w e have 

accounted fo r  the  exceptions to the  ru le  in  the f irs t  account, w e  s till 

have to answ er the question of b i- vs. m onophonem icity o f the  

diphthongs in  the language th a t is the end product o f th e  rule.

A n o th e r set o f recent h is to rica l changes is m entioned by  

Thomas (2 0 0 1 : 24. 30). w here in  he states tha t the nuc le i in  / o \ /  and 

[Or] are ris ing  such th a t these tw o  diphthongs are com m only 

becoming [oj] and [o r-u r]. This change does not precede or 

necessarily even overlap the merger o f / a /  w ith  / o / . M ost o f
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Thomas's speakers are from  areas w h ich  keep / a /  and /:> / d is tinc t. 

Here is another s itua tion  in  w h ich  [V r] sequences behave like  the 

diphthongs in  [j] and [w ], and not like  standard [VC] sequences.

Phonetic:

2) The segment / r /  in  American English is a cen tra l 

approxim ant like  [j] or [w ], no t a true consonant like  / n / .  Such an 

analysis would be more consistent w ith  the phonetic facts of / r / .  I t  

is more consistent to  trea t [V r] sequences like  [V j] or [V w ] sequences, 

instead of [V n l sequences.

3) The vowels w h ic h  do occur before / r /  do not genera lly occur 

independently , spec ifica lly :

a) The vow e l in  [ I r ]  is not in the range of any o ther vow el.

b) The vow e l in  [Er] is on ly  sometimes is the range of any other 

vow e l.

c) The vow e l in  [Or] is on ly  sometimes in  the range of any other

vow e l.
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Phonological:

4) There is a reduced set o f vow els th a t can occur before [r], Ij), 

and [w ], w h ile  a ll vowels can occur before true consonants lik e  [n ]10

5) I f  w e use the m onophonem ic analysis, w e  do n ’t  have to 

w o r ry  about accounting fo r  the  odd selection of vow e ls  th a t occur 

before [r j. We don 't need to decide w h ic h  of the categories ’ tense" or 

"lax" the  vow els belong to, and a ttem p t to match the  vow e ls  in  these 

categories w ith  the  vowels th a t occur before Irl. Indeed, w e  cannot 

independen tly  account fo r w h ic h  vow els occur before [r]. The RGDs 

w ou ld  s im p ly  be p rim itive s  listed in  an in ve n to ry , no t de riva b le  by 

any p rinc ip le .

6 ) We also would no t have to (and cannot) account fo r  the  

precise phonological rules th a t a ffec t the vowels before [r]. They are 

not re a lly  "before" / r /  in  any syntagm atic sense. Rather, the  

phonetic  characteristics o f the  d iphthongs are a lready pre-specified 

in  the in ve n to ry .

7 ) Sequences of the d iphthongs /a j a w / fo llow ed b y  / r /  have 

been resy llab ifie d  to the b isy llab ic  /a jar/ and /a w ? / .  This has no t 

happened to /a jn /  and /a w n /  sequences. We thus d o n 't have to 

have any synch ron ic  rule w h ic h  accounts fo r  the re sy lla b if ic a tio n  of 

words lik e  "hire." We do no t expect tautosyllab ic sequences o f /a j r /
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to occur. The g lide / r /  cannot occur a fte r  the  d iph thong / a j /  because 

there w ould be a constra in t th a t says a ll post-vocalic glides have to 

be specified in  th e  in ve n to ry . Hence, tau tosy llab ic  / a j r /  w o u ld  no 

more be possible than  /a w j/  or /o jw / .  A w o rd  like  "h ire " w ou ld  

s im ply con ta in  a syntagm atic sequence of the  d iph thong / a j /  

fo llow ed by the  v o w e l [ar],

8 ) I t  accounts fo r  the d is tribu tion  o f the  in te rvo ca lic  fla p  [r ] in  

Am erican English. This flap derives from  an u nde rly ing  / t /  and / d /  

in ce rta in  in te rvo ca lic  environm ents in  w ords like  "b u tte r" o r "atom." 

However, i t  is noted by many (Kahn 1980: 93, Jensen 1993: 150. 

Harris 1994: 2 1 7 -2 1 8 ) tha t we also f in d  flaps in  Am erican English 

a fte r [r] in  w ords lik e  "parting", "carder", and "fo rty ."  P u ttin g  the  [V r] 

sequences in  the  in v e n to ry  w ith  the o th e r vow els w ou ld  account fo r  

th is rule. Note th a t the  diphthongs /a j aw  o j/  do not behave any 

d iffe re n tly  from  vow els like  / i  e a / ,  etc. in  th is  respect, since w e 

have flaps in  w ords like  " spider", "shouter", and "lo ite r."

9 ) I t  accounts fo r  the facts of de le tion o f f in a l / t /  and / d / ,  as 

m entioned in  Guy (19 80 ). The consonants / t /  and / d /  fre q u e n tly  

drop out w ord f in a l ly  in  clusters. This m ay happen a fte r tru e  

consonants in  w ords lik e  "test" ( / te s t /  > [tesl), but does no t happen 

a fte r / r /  in  words lik e  "cart" ( / k A r t /  > Ik A rt],  * Ik A r l) .

10Eicept [ul.
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Psych olinguistic:

10) The vow els w h ic h  occur before / r /  w e re  no t generally 

id en tified  w ith  any of th e  canonical vowels on the  psycholinguistic 

test, specifica lly :

a) The vo w e l in  [Erl was not iden tified  most o f the  tim e w ith  

/e / .  and never w ith  /e / .

b) The vo w e l in  (Or) was not iden tified  most of the  tim e w ith  

/o / ,  and never w ith  / a / .

c) The vow e l in  [A r l was not iden tified  most o f the  tim e w ith

/ a / .

1 1) In  speech errors w h ich  invo lve  exchange or substitu tion of 

d iffe re n t vow els in  an utterance, such as saying "sedden duth" (scran 

d A 0 ]  fo r "sudden death" (sAran dc0], [V r] sequences behave like  

single un its , and the  v o w e l is seldom separated fro m  the  fo llo w in g  

[r] (Shattuck-Hufnagel 1986). For example, the ta rge t utterance 

"sharp tee th" I /A rp  ti© l comes out to be "sheep ta r t"  [J ip ta r t], not 

something like  * [ / irp  ta 0 j. O ther examples of th is  are "h a ir b low er" 

[hEr blo.arj becoming "ho b la ire r" (ho blEr.ar], not som ething like  [hOr 

ble.a-], and "state the  parsing" becoming "s ta rt the  parsing." 

Shattuck-Hufnagel o n ly  has one counter-example to  th is , w here
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"steered the  ship" Is tlrd  0a J ip l becomes "s tirred  the  sheep", 

presumably Istard 6a J ip l11

I t  must be m entioned th a t Shattuck-Hufnagel gives examples 

w here  [V I] sequences also behave lik e  units, such as "basketbour 

ca llt" fo r "basketball court.” However, there  are also some clear 

examples w here  a vow e l moves out o f a [V I] sequence alone, such as 

" f i t  the b u ll” [ f i t  6a b u ll fo r “foot the b ill"  [ fu t  6a b il], and “aleem inum  

and stool" [a lim anam  end stul] fo r  "a lum inum  and steel" [alum anam  

end stil].

Thus, in  term s of speech errors [V r] sequences usua lly  behave 

like  the d iphthongs /a j aw o j/, w h ich  behave like  single un its  in  

speech errors as w e ll (Shattuck-Hufnagel 1986: 126-127).

The fo llo w in g  facts do not support the  m onophonem ic analysis: 

H is to rica lly :

1) I t  is inconsistent h is to rica lly . The RGDs were at one po in t 

c learly  b iphonem ic sequences of canonical vowels fo llow ed  b y  a coda

/ r / .

1 Shattuck-Hufnagel actually transcribes this as /stird 6 a / ip / ,  which  
contradicts the orthography of "stirred", which is definitely [st?d]. The 
transcription /s tird / may be an attempt at representing an underlying form.
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Phonological:

2) We w ould have to add four new un its  to  the  in v e n to ry  of 

p h o n em es .

Psych o lingu is tic :

3) In  the psycho lingu istic  test, some o f the  vow els before [r l 

did no t pa tte rn  exactly  lik e  the  diphthongs / a j /  and /a w / .  The 

v o w e l in  [ I r l  was ac tua lly  id e n tifie d  most o f the  tim e  w ith  / i / .  The 

p o sitive  id e n tifica tio n  rates of the  /E r-e / and /O r -o / pairs w ere each 

less th a n  50  V  but s t il l h ig h e r than those of the  d iph thong and /A r -  

a /  pairs.

The h isto rica l inconsistency is not a m ajor ba rrie r. I t  is true 

th a t, a ll else being equal, w e w ould pre fer an analysis w h ic h  is 

h is to ric a lly  consistent. I t  is true  that at any g iven  tim e, some 

elements of a language w i l l  be changing, but i t  is also true th a t most 

elements of a language a t any g iven tim e w i l l  be stay ing  the  same. I t  

is a sim pler explanation to  assume tha t no change has occurred tha n  

th a t  a change has occurred. However, m any factors concerning 

h is to rica l I V r] sequences c le a rly  have changed, spec ifica lly  the 

phonetic change of / r /  fro m  a true  consonant to a cen tra l 

approxim ant, the existence o f stressed [7 ], th e  loss o f contrast of (and
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dele tion o f) / i / ,  / e / ,  and / a / ,  the  resy llab ifica tion  of / a j r /  and / a v r /  

sequences, th e  loss of o ther contrasts ( fo r example, /o -d /) .  and the 

sometimes v e ry  sharp phonetic d ifferences between th e  vow e ls  

before / r /  and th e ir  non-rho tic  cognates (fo r example. [A r)  and lae], 

[Or] and [a]), th a t an appeal to s tr ic t h is to rica l consistency is 

im practica l. The situation o f vow els before / r /  is one s itua tio n  in  

w h ich , c le a rly , the  language has changed.

I be lieve th a t the data from  the psycholinguistic test is 

ambiguous as to w h e th e r i t  supports a p h o n e tic /a rb itra ry  solution 

(as in  section 8 .1.4.2, above), in  w h ic h  the vowels in  [ I r  Er A r  Or] 

w ou ld  be / i  e a o /, (but non-p ro to typ ica l examples the reo f), and a 

monophonem ic solution in  w h ich  [ I r  Er A r Or] w ould  be en tries  in  the 

in v e n to ry  pa ra lle l to /a j aw o j/.

However, o f these tw o  solutions (p h o n e tic /a rb itra ry , and 

monophonem ic), the la tte r is the simpler. Both requ ire  the  item s to 

be listed in  the  phonology of the language at some po in t, th e ir  

existence being underivable from  o the r factors. But in  th e  

m onophonem ic analysis, th is  fac t can be derived from  tre a tin g  Ir] 

para lle l to the  o ther centra l approximants [j] and [w ], ap p ly in g  the 

general con s tra in t tha t a ll sequences of /v o w e l + g lid e / are 

monophonem ic diphthongs in  the  in ve n to ry . In  the
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p h o n e tic /a rb itra ry  solution, we s till have to  account fo r  the / r /  

separately, placing i t  in  the coda.

Having to add new  items to the in v e n to ry  is perhaps the 

largest s trike  against the monophonemic analysis. But, fo u r is a 

fa ir ly  low  number, and i t  is consistent w ith  the ru le of thum b 

(discussed in  Section 3.1.3, above) tha t monophonemic 

in te rp re ta tions  fo r  diphthongs should be avoided w hen th e y  add 

more than th ree  o r fou r vowels to the in v e n to ry  o f phonemes 

(Burquesl 1998: 165). We are adding four, a number tha t appears to 

be w ith in  the reasonable amount one can add.

Crucial to the  monophonemic analysis o f the RGDs is the idea 

th a t American English / r /  is phonologically like  / j /  and / w /  and not 

like  other consonants, including sonorant consonants like  / n / .  Below 

is a checklist incorpora ting  a ll the evidence gathered in  th is  study to 

show how th is  is so:

Table 8.2. Comparison of / r /  to glides and true consonants.

i/w L A

1 .Phonetically a central approximant? y y n

2.Reduced set of vowel contrasts before? y y n

3 .Stressed syllabic exists? y y n

4.Not allowed after laulosyllabic diphthongs? y y n

5-Vowels which occur before don't occur independently? y y n

6 .Vowels before behave independently in sound changes? y y n

7 .Flaps found afterwards? y y n

8.Deletion of final / t .  d /  afterward? n a y

9.Vs before don't move out in speech errors? y y n
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The evidence is, I th in k , p re tty  convincing. A m erican English 

/ r /  behaves like  / j /  and / w / ,  no t like  a true consonant. This is a ll 

due to the  unconditioned change w h ich  began around 600 years ago 

in  w h ic h  / r /  changed from  a t r i l l  or tap to a cen tra l approxim ant. I t  

was lik e ly  th a t the  change was at f ir s t  sub-phonemic, and d id n 't 

a ffec t the  phonology of the language. But la ter, phone tic  factors 

g radua lly  brought about a series of sound changes w h ic h  resulted in  

a s itua tion  fo r  Modern C alifo rn ia  English in  w h ic h  / r /  is 

phono log ica lly  like  / j /  and / w /  in  a ll respects, in c lu d in g  the  status of 

the  vow els found before it, w ith  w h ich  the / r /  combines to fo rm  a 

monophonem ic d iphthong. The o n ly  explanation w h ic h  is consistent 

w ith  the  data shown on the checklis t above is the  m onophonem ic 

solution. A ll o ther accounts trea t / r /  paralle l to / n /  and not to / j /  

and / w / ,  and would have to defend themselves against the  evidence 

represented in  the checklis t above.

8.2. Incorpora ting  the Findings in to  Phonological Descriptions.

W hat fo llow s are suggestions as to how to incorpora te  the  

find ings in to  phonological th e o ry  using a fe w  recent general w orks 

on English phonology.
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H a m m o n d  ( l  9 9 9 ) .

Hammond w o rks  w ith in  the fra m e w o rk  o f O p tim a lity  T heo ry  

(O T). Such a fra m e w o rk  s till requires the re  to be an in v e n to ry  o f 

vow els, w h ic h  Hammond gives on page 1 0 6 .  Hammond lis ts  th e  

vowels [ i i e e a e u u o A o a ]  and the  diphthongs [aj aw  oj ju j. To 

adjust th is  analysis to the dialect in  question, w e  w ould have to 

rem ove [o] fro m  the  in ve n to ry  (since i t  doesn't contrast in  C a lifo rn ia  

English), and add the  diphthongs [A r  Er I r  Or).12 I w i l l  transcribe  

these as [a r e r i r  or], re flecting  the general s ta rting  points o f th e  

diphthongs. Hence, the m odifica tion o f Hammond's in v e n to ry  w ou ld  

look lik e  th is  (fro m  Hammond 1 9 99 :  1 0 6 ) :

Table 8.3. Vowels and Diphthongs of English (modification of Hammond 1999)
Vowels o f  English

[i] heed [u] who'd
[ij hid [u] hood
[e] heyed [o] hoed
[e] head [a ] hud
fae] had [a] hod

[»-] herd

Diphthongs o f English

[aj] bye [ir] beer
[aw] bow [er] bear
[oj] boy [or] bar
[ju] pew [or] bore

12Many linguists, including the author, would not put [ju] in the inventory. 
Since that is not a matter at issue here, I w ill leave it in the inventories of 
linguists who include it.
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O ptim a lity  Theory employs constra in ts  to account fo r 

phonotactic patterns. For example, in  English, [h ] is not a llowed in  

codas. Hammond form alizes this as a *CODA constra in t: *CODA/h (p. 

5 8 ). Hammond also m entions tha t [w ,jj can o n ly  occur in  codas as 

pa rt o f the d iphthongs law  aj oj] (p.34), but does no t form alize th is  

in to  a constra in t. A p p ly ing  the find ings o f th is  study to Hammond s 

analysis, we should amend the sentence on p.34 to  read "The 

consonant [h i cannot occur w o rd -fin a lly . w h ile  the  consonants [w .j.r l 

can occur w o rd - f in a lly  as part of the d iph thongs 

[a w .a j.o j.ir .e r.a r.o r]."  (Bold face here in d ica tin g  m y additions) 

Subsequently, a ll Hammond's constraints w h ic h  trea t / r /  as a regu lar 

consonant in  codas (pp. 146-147) are unnecessary.

JENSEN (1993)

Jensen (1993 : 34 -3 6 ) provides an in v e n to ry  o f vowels 

somewhat s im ila r to Hammond s (see above), but d iffe re n t in  th a t he 

considers the vow els in  "bee” , "bay", "gnu", and "doe" to be 

u n d e rly in g ly  d iphthongs [ij ej uw a w ] ,  Jensen lis ts the short (lax) 

vow els [i i  u e d 3 s  a d] on one chart, and the  tense vowels and 

diphthongs [ij j*w  uw  ej a w  oj few aj t>) on another. To adapt his 

charts to the data in  question, we w ould have to remove the  vow els
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[ i  d d 6], w h ic h  do not occur con tras tive ly  in  C alifo rn ia  English, and 

add the d iphthongs [ ir  er ar or].

English vow els a la Jensen 1993-
-back ♦back

-round ♦round

♦ high, -low bit [x] book [ui

-high, -low bet [el but [a]

-high, +low bat [sei balm [a]

Table 8.4. Short, lax vowels (modification of Jensens Table 4, p. 34)

-back ♦back

-round ♦round

♦ high, -low bee [ij]. beer [ir) music [jiw l gnu [uw]

-high, -low bay [ejl, bare [erl doe [a w ] boy [oj], boar [or]

-high. +low cow [aewl buy [djl. bar [ar]

Table 8.5. Tense vowels and diphthongs (modification of Jensen's Table 5. p.36)

H a r r i s  ( 1 9 9 4 ) .

H arris gives no exp lic it in v e n to ry  of vow els and diphthongs. 

Generally, long vowels and diphthongs are treated as "branching 

nuclei." Thus, the word " tie ” [ta jl is (Harris 1994: 260):
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Figure 8.1. R epresentation of th e  w ord  "lie" (from H arris 1 9 9 4 )

H arris also gives an example o f a m onosyllab ic p ro n u n c ia tio n  o f 

the w o rd  ' t ire "  w ith o u t the o ff-g lide  [j]. This he transcribes as [taa r] 

and represents as the fo llow ing : (p. 2 6 0 )

N

r

Figure 8.2. Representation of m ono-syllab ic pronuncia tion  o f the  

w ord " t ire "  (fro m  Harris 1994)
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These tw o  representations fo r  [ta j] and [taar] are reasonably 

para lle l, w ith  the exception o f the fact th a t the  o ff-g lide  in  [taar] 

includes both a coronal e lem ent “R” and a cen te ring  elem ent 

w h ile  the  o ff-g lide  in  [ta j] contains on ly  a pa la ta l e lem ent “ I" . The 

representa tion o f [taar], however, would w o rk  f in e  fo r  words 

con ta in ing  [A r] such as ■tar", o f California English as w e ll. This 

contrasts w ith , fo r  example, the  syllab le [kaem] in  one pronunc ia tion  

of the  w ord "camera" (w hen  i t  is pronounced [kaemra]), in  w h ic h  the 

consonant [m] is in  the  rhym e, but not in  the nucleus (p. 189. In  th is  

representation, the  “U ” is a labia l element, the  “ ?" is a stop elem ent, 

and the  “N" is a nasal e lem ent):

R

Figure 8.3. Representation of the syllab le [kaem] in  "camera" -  

[kaemra] (from  Harris 1994)
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Harris's representation of the H r] in  "fear" also fo llow ed  the  

pa tte rn  above of pu tting  the [r] in  th e  nucleus (p. 259):

0 N

R

Figure 8.4. Representation o f the w ord  "fear" (from H arris 1994)

Hence, Harris's representations re a lly  do trea t [V r] sequences 

as para lle l to (Vj] and IVw] diphthongs, and his constra in t ba rrin g  

non-b ranch ing  stressed nuclei in  d o m a in -fin a l position (o r lax vowels 

w o rd - f in a lly )  w h ic h  is supposed to account fo r  the reduction of 

vow e l contrast before [r] is unnecessary, and doesn't even w o rk  (see 

discussion, section 3.2.1).

VEATCH ( 1 9 9 1 ) .

Veatch a lready does consider the  RGDs to be phono log ica lly  

parallel to the  diphthongs in  [j] and [w ]. A ll tha t is necessary is to
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adapt his system fo r "Reference Am erican" (an abstraction) to  the 

C a lifo rn ia  English d ia lect under study here. His system, w ith  

representa tive  words, is as fo llow s (p. 81):

V V: V r V j V w

h igh i u i: u: i r  u r

□□ □□

m id e a e: o: e r o r □  o j

□□

lo w as a a: o: aer a r □  a j □  aw

rep rese n ta tive  words:

V V: V r V j V w

h ig h  

m id  

lo w  

Table 8.<

kit foot 

dress strut 

trap lot 

>. Reference Amerii

fleece goose 

face goat 

palm thought 

;an Vowel structure

near cure 

square north 

marry start 

with representative

□  □

|—| choice

□  price 

words (from Veatc

□  □

□  □

n  mouth

l 1991).

California English doesn't contrast the vow els in  "lo t", "palm", 

and "thought," represented by / a / ,  /a : / ,  and / o : /  here, so w e can 

reduce these a ll to / a / .  Veatch considers the vow els in  "fleece", 

"goose", "face", and "goat" to  be unde rly ing  long vow els, no t 

diphthongs. But. the rem oval o f /a : /  and / o : /  makes th e  w h o le  /V : /  

colum n superfluous, since w e could consider V ea tch ‘s / i :  e: u: o :/ to 

be / i j  ej uw o w /, and put them  in  the appropriate / V j /  and / V w /
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categories. Also. CE does not contrast th e  vo w e l in  "m arry" w i th  th e  

one in  "square", so w e  can e lim ina te  Veatch's /se r/. The subjects 

under study do no t contrast Veatch's / u r /  w ith  [O r]>3 e ither. W e can 

consider both o f these to be jOrJ.

The subsequent table fo r the v o w e l structure  of CE vow els 

w ould  look like  th is:

V wV r

h igh uwir

m id owe r or

lo w awar

Table 8.7. California English vowel structure (modification of Veatch 1991).

This vers ion o f the  chart has fa r fe w e r gaps than Veatch's 

Reference Am erican chart above. The v o w e l 1^1 does no t appear in  

the  chart. This is because Veatch analyzes th is  vow e l as a stressed 

syllab ic / r / ,  no t a v o w e l (pp. 85-86).

,3Though the example word "cure" is likely to be pronounced [kje,l.
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8.3. A nalysis of Vowels before / ! /

As m entioned in  Chapter 4. phonological analysis o f the  vowels 

before / l /  is no t as d iff ic u lt  as fo r the vow els before / r / .  W e can 

sim ply say th a t C alifornia English has the fo llo w in g  vow els: 

/ i i e e £ u u o a A ? a j  aw o\ /  

and th a t th e y  a ll occur before / l /  in  words like  ''eel", " i l l" ,  "ale", "L ” , 

"A l", "pool", "pu ll", "pole", "all", "hu ll", "earl", "aisle", "ow l", and "oil."

Even here, however, we get in to  some problems. In  section 

6.3.5. w e  de term ined tha t fo r  m any speakers, words lik e  "aisle" and 

ow l" are a c tu a lly  bisyllabic, rh ym in g  w ith  "denial" and "avow al."

The same is l ik e ly  true fo r "oil." We w ould e ithe r have to have:

A) A ru le  w h ic h  resyllabifies / l /  a fte r diphthongs 

fo r  example: / l /  -> [Jl /  aj.aw.oj _ 

or B) a con s tra in t w h ich  proh ib its  /a j aw o j/ before tau tosy llab ic  

/ l / .

In  the  la tte r  case, words like  "aisle", "ow l", and "o il" w ou ld  not 

be u n d e r ly in g ly  /a j l  aw l oj 1/ respective ly, because th is  w ou ld  be 

blocked by  the  constra in t. Rather, th e y  w ould have to be 

u n d e rly in g ly  b i-sy lla b ic  /aj.a l, aw.al, o j.a l/ (assuming an un de rly ing  

representation o f / a l /  fo r [Jl), the equ iva len t of the b im orphem ic 

sequences in  "den ia l" (/da  naj + a l / )  and "avowal" ( /a  v a w  ♦ a l/) .
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The la tte r  analysis is preferable. There is no need to posit a

resy llab ifica tion  ru le  w h e n  the sequences in  "aisle", etc. can be just

considered u n d e rly in g ly  bisyllabic, the equ iva len ts  o f the  rh ym in g  

sequences in  "denial", etc.

We w ould also have to account fo r the d is tin c t phonetics o f the 

allophones of the  vow els / i  i e e ae/ and /u  u o a a /  before / l / .  As 

determ ined in  Section 6.3, the fro n t vowels / i i e e  ae/ a ll insert a 

post-vocalic [d] before the  / l / .  w h ile  the back vow els /u  u o a a /  

have rounder/backer allophones. We could account fo r  th is  by the 

two fo llo w in g  rules:

1) V-> Vo / _ 1
[♦ fro n t]

2) back vow els -> backer & rounder /  _  1

The second ru le  is impossible to put in to  a fea tu re  no ta tion 

w h ich  does not a llow  fo r  non-discrete degrees o f roundness, and 

backness, etc.

We also have to account fo r the fact th a t the  post-vocalic glide 

[j] does not occur a fte r / e /  before / l / .  In  a w a y . th is  is s im ila r to the 

constraint d isa llow ing /a j aw o j/  before tau tosy llab ic  / l / .  

Tautosyllabic sequences of [jl] don't seem to be possible in  C alifo rn ia
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English. W h e th e r tautosyllabic sequences of [w l]  are possible is 

d iff ic u lt  to te ll. Note from  section 6.3 5. th a t th e  w o rd  "o w l" is not 

b isy llab ic as o fte n  as "N ile" is.

This co n s tra in t is somewhat s im ila r to th a t found  in  Kahn 

(1980: 122), w h e re  he states th a t tautosyllab ic g lid e /g lid e  sequences 

(wj, jw, rw , rj. w r, jr l are no t a llow ed in  English. W ere / l /  considered 

a glide, i t  w ou ld  fa ll out n a tu ra lly  th a t [ajl aw l o jl] and [e jl] w ould not 

be possible. But / ! /  does not behave exactly lik e  th e  glides [j w  r]. 

Characteristic o f the  glides [j w  r l  in  American English is th a t the y  

can on ly  occur post-voca lica lly  as part of m onophonem ic d iphthongs 

w h ich  are p re -lis ted  in  the in v e n to ry  (see section 8.1.5, above). They 

do not occur a fte r canonical vowels. However. / I /  can s t i l l  occur a fte r 

canonical vow els, and is in  th is  sense more like  a ty p ic a l consonant of 

English.

Le t us assume here th a t w e  are dealing w ith  a conserva tive  

va ria n t of English in  w h ich  / l /  is a standard consonant. Also, note 

tha t the  glides in  /a j aw o j/  do no t behave the  same w a y  as the glide 

in  / e /  before / l / .  The glide a fte r / e /  is non-existent, g iv in g  us [eall 

from  u n d e rly in g  /e l / .  W ere the same th ing  to happen to  /a j aw o j/. 

we w ould get [al al o il from  unde rly ing  /a jl aw l o j l/ .  This m ay be 

true fo r some dialects, but in  CE w e  have [a# a w j o jf].
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Likew ise, i f  th e  glide in  / e /  behaved th e  same w a y  as those in  

/a j aw o j/  before / l / ,  w e  would have b isy llab ic  [e jjl fo r  "ale." T ha t 

m ay be true  in  some dialects, but in  CE w e have [ea ll (see Section 

6.3.6). For the more conservative of the  tw o  va ria n ts  o f C a lifo rn ia  

English under consideration here, we should just say th a t the  vow e ls  

before / l /  are members of the  canonical set o f v o w e l phonemes, and 

account fo r  th e ir  status by the  fo llo w in g  rules and constraints:

1) D iphthongs /a j aw o j/  are no t a llow ed before tau tosy llab ic

/ l / .

2) Front vow els / i  1 e e * /  insert a post-vocalic [a] before 

tau tosy llab ic  / l / .

3) Back vow e ls  /u  u o a a /  have ba cke r/rou nd e r allophones 

before tau tosy llab ic  / ! / .

4) Tense vow e ls  do no t insert post-voca lic glides before 

tau tosy llab ic  / l / .

Recall th a t in  Section 8.1.5, we claimed th a t the  RGDs [ I r  Er A r  

Or] w ere  m onophonem ic diphthongs in  the  in v e n to ry  ak in  to /a j aw  

o j/.  I f  th is  is true, th e n  w e should expect the  con s tra in t against 

d iphthongs before tau tosy llab ic  / l / ,  above, to  apply. In  such a 

s itua tion , w e w ou ld  l ik e ly  see the same sort o f re sy lla b ifica tio n  w e  

saw w ith  h is to rica l /a j l  a w l o j l/  sequences in  w h ic h  "N ile" came to 

rhym e  w ith  "denia l" and "ow l" w ith  "avow al." Thus, a w ord  lik e
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"Carl" could have a bisyllabic pronunciation, and m igh t rh ym e  w ith  

the b im orphem ic "car’ll"  as in  The c a r 'll start." I f  evidence o f such a 

rhym e w ere  found, i t  would support the v ie w  th a t both / r /  and / l /  

have become or are in  the process of becoming phonolog ical glides in 

some dialects of Am erican English.

Though i t  is possible to regard the / V I /  sequences as 

equ iva len t to  sequences like  /V n / .  and the vowels before / l /  as 

belonging to the  set of canonical vo w e l phonemes, the re  are m any 

th ings w e have observed w h ich  po in t to  IV I] sequences behaving 

more lik e  [V r] (and hence, [V j] and [V w ]) sequences th a n  true  vow e l 

+ consonant sequences. A run -th rough of the same check lis t w e used 

to compare / r /  to the centra l approximants w i l l  he lp illu s tra te  these 

tendencies:

Table 8.8. Comparison or / ! /  to glides and true consonants.

1. phonetically a central approximant?

i/w /r

y
l
sometimes

XI

n

2. reduced set of vowel contrasts before? y often n
3. stressed syllabic exists? y often n

4. not allowed after tautosyllabic diphthongs? y y n
5. vowels which occur before don't occur independently? y perhaps n
6. vowels before behave independently in sound changes? y n n
7. flaps found afterwards? y n n

8. deletion of final /l ,  d ,/ afterward? n y y
9. Vs before don't move out in speech errors? y sometimes n
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The items on th e  check lis t require some explanations. The 

numbers fo r the explanations below correspond to  the  en tries  on

Table 8.8.

1) We have determ ined th a t fo r some speakers (6 o f the 14 in  

th is  study), post-vocalic / l /  is no t a true la te ra l, but a cen tra l 

approxim ant like  Itq]. This has also been found e lsew here (Ash

1982).

2) M any of our speakers showed a reduced con trast o f the 

vowels / o /  and / a /  before / l / .  One had reduced con trast of / u /  and 

/ u / .  Mergers of / i - i / ,  /u -u -o /,  /e -e /, /a -o / ,  /d -u / ,  and /ae-e / are 

also reported in  various areas of North America. Speakers of 

Ca lifo rn ia English have, o f course, merged the con trast o f / o /  and / a /  

before / l / ,  as the y  have in  o ther environm ents as w e ll. I f  we begin 

w ith  the fu ll set o f canonical vow e l phonemes before / l / ,  w e  have:

/ i i e e a e u u o o Q A a j  aw oj/.

The common /a - o /  m erger gives us:

/ i i e e s e u u o a A a j  aw oj/.

The resy llab ifica tion  o f / l /  a fte r /a j aw o j/  gives us:

/ i i e e a e u u o a  a / .

A t th is po in t in  tim e, the  number o f vow els w h ic h  can occur 

before / l /  is no t restric ted  to anyw here near th e  degree as the 

num ber of vowels w h ic h  can occur before / r /  is. However, the loss
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of contrast in  vow els before / r /  did no t occur overn igh t, but took 

place g radua lly  over several hundred years (see Chapter 2). The 

cu rren t s itu a tio n  o f vow els before / l /  does no t resemble the  c u rre n t 

s itua tion  of vow e ls  before / r / ,  but i t  m ay be para lle l to ce rta in  

h is to rica l stages in  the  developm ent o f vow els before / r / .  Therefore , 

in  the fu tu re , the  s itua tion  o f vow els before / ! /  may indeed be lik e  

th a t o f vow e ls  before / l / .

I f  the  fo llo w in g  mergers (w h ic h  are a ll attested fo r  some 

dialects o f GA) took place, w e w ould  end up w ith  a s itua tion  in  w h ic h  

the vow els before / l /  would be s im ila r to th a t o f vowels before / r / .

We have a lready seen evidence o f the / a - o /  and /u - u /  

mergers in  C a lifo rn ia . Let us speculate th a t th e y  spread to  the  

general popu la tion. This gives us:

/ i  i e e s  u o a /.

Now, suppose th a t some of the o th e r mergers th a t have been attested 

in  various areas of N orth  Am erica spread in to  Califo rn ia  (o r a ll 

spread to the  same dialect, i t  doesn’t  m a tte r w here). The vow e ls  / i /  

and / i /  could merger. Likew ise, / e /  and / e /  could merge. The 

th re e -w a y  m erger of /u -u -o /  reported in  W estern P ennsy lvan ia  and 

Ohio (D ickey 1997, Thomas 1989) w ou ld  not a ffec t th is  h yp o th e tica l 

fu tu re  d ia lect o f Ca lifo rn ia English th e  same w a y. since a ll th re e  

merge to / u / ,  w h ic h  has already merged to / u /  in  our h yp o th e tica l
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fu tu re  d ia lect. But le t us suppose th a t the rem ain ing / u /  and / o /  

merge, g iv in g  us one vow e l ( le t us ca ll i t  / o / )  from  previous /u / .  / u / ,  

/o / ,  and / a / .  Le t us also suppose th a t the /se -e / m erger described 

by Veatch (1 9 9 2 ) in teracts w i th  the  /e -e /  merger to  also reduce to 

one contrast, w h ic h  I w i l l  ca ll / e / .  This could give us:

/ i  e o a /.

The in te ra c tio n  of a ll the mergers o f vowels before / l /  in  Am erican 

English could g ive  us a fo u r-w a y  contrast, s im ila r to th e  s itua tion  of 

vow els before / r / .

There is one d is tinc tion  betw een the mergers o f vow e ls  before 

/ r /  and those before / l / .  In  the  case of vowels before / r / ,  the  loss of 

contrasts does not necessarily come about due to m erger o f the  

vow els in  question. That is to say, th a t the lack of contrast in  / i /  and 

/ i /  before [r ] does not come about because th e y  merged before / r / .  

The same is true  of / e /  and / e / .  Rather, / i /  and / e /  dropped out 

before / r /  ( leav ing  a syllab ic rho tic ). and then / i /  and / e /  

unde rw en t sound changes. However, the loss of contrasts before / l /  

a ll seem to  resu lt in  a vow e l w h ic h  is c learly  a m em ber o f the  

canonical set o f vow e l phonemes. For example, / u /  has become / u /  

before / ! / ,  and / a /  has become /o / .  In  the case of vow e ls  before / r / .  

w e have vow e ls  whose phonological categorization is ambiguous, and 

w h ic h  seem to share phonetic features w ith  more than  one o f the  set
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of canonical vo w e l phonemes, in  addition to being in  an e n v iro n m e n t 

o f reduced phonological contrast.

However, I conjecture tha t the ambiguous phonetic 

characteristics o f the  vow els before / r /  is a d irec t result o f the  loss of 

phonological contrast. The loss of / i /  and / e /  before / r /  m eant th a t 

the  rho tic  cognates o f / i f  and /e /  "had room" to lower. L ikew ise, the 

fa c t tha t the cognate of / a /  before / r /  d id not low er and unround (as 

i t  did in  most o the r environm ents) meant th a t the  cognate o f /ae/ 

could occupy the low . unrounded, n o n -fro n t position in  the  vo w e l 

space. The loss of contrasts in  vowels before / l /  is re la tiv e ly  recent, 

but I believe th a t in  the  fu tu re  i t  may result in  some phono log ica lly  

ambiguous vow els.

3) We have determ ined tha t a stressed syllab ic [Jl has 

developed from  fo rm e r / u l /  sequences. This is para lle l to the  

stressed [ar] w h ich  developed from  sequences of ME / i r  e r O r/. Note 

th a t th is  sound change is m utua lly  exclusive w ith  the /u - u /  merger, 

in  w h ich  / u l /  becomes / u l / .  Therefore, i t  is possible th a t our 

speculative fu tu re  fo r  / V I /  sequences w ould ac tua lly  look like :

/ i l  e l ul a l J/

There is one major d ifference between the  developm ents o f 

stressed [a-] and stressed [Jl. however. Specifica lly, [aO is v e ry  

common, since / I r  er O r/ sequences were common in  M iddle English.
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However, / u l /  sequences are rare. M iddle English / u /  usually 

became CE / a / .  I t  rem ained / u /  before / l /  o n ly  a fte r labials in  the  

words, "pull", "bull". “f u i r ,  'wool", and few  others. Stressed [f l m ig h t 

no t be common enough to  stand as a d is tin c t phoneme on its  ow n.

4) / l /  may not have resy llab ified  a fte r / a w /  in  a ll words fo r  a ll 

speakers, but its re sy lla b ifica tio n  a fte r /a j /  and / o j /  is so w idespread 

th a t I th in k  th is  question can be answered in  the  a ffirm a tive .

5) To answer the  question “do the vow els w h ic h  occur before 

/ r ,  1, T)/ also occur independently?", phonetic and psycho lingu istic  

data was provided in  Chapters 6 and 7. Often, the  vow els before / l /  

fe ll outside of the norm al range of a llophony fo r  the  canonical 

vowels. This was especially true fo r  the back vow els, whose va ria n ts  

before / l /  had much lo w e r F2s. In  the psycho lingu istic  test, the  

vow els / i  i e o /  w ere genera lly  iden tified  w ith  th e ir  canonical 

correspondents, the vow els /a  a  e u /  less o ften . This suggests th a t 

some subjects have d if f ic u lty  id e n tify in g  some o f the  vow els before 

/ l /  w ith  th e ir  correspondents in  non-la tera l env ironm ents . This 

could be due to extreme phonetic  deviation, lack o f contrast, o r 

de le tion ( in  the case o f / u l /  being Ul). I t  is h ig h ly  l ik e ly  then, in  a 

s itua tion  o f fu r th e r  reduced contrast, th a t the re  could be d if f ic u lty  

id e n tify in g  the Vs in  / V I /  sequences w ith  one o f the  canonical vow e l 

phonemes the same w a y  i t  is now fo r the  Vs in  / V r /  sequences, and
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w e could say th a t these Vs w h ic h  occur before / l /  do no t occur 

in d e p e n d e n tly .

6 ) So fa r, the Vs before / l /  have not patterned independen tly  

fro m  th e  canonical vowels in  a n y  sound changes, the  w a y  th e  vowels 

before / r /  and /w  j /  have. For example, the loss of con tras t o f / o /  

and / a /  in  m any dialects of GA has also resulted in  th e ir  lack of 

con trast before / l / ,  such th a t '‘d o ir  (fo rm e rly  / d a l / )  and "ca ll" 

( fo rm e rly  / k o l / )  rhym e. I t  should be mentioned th a t th e re  are 

s itua tions in  w h ic h  vowels before / l /  have behaved d if fe re n t ly  in  

sub-phonem ic sound changes, fo r  example in  dialects w h e re  / u /  and 

/ o /  have fro n te d  a n d /o r unrounded, th e y  rem ain backed and 

rounded before / l /  (Thomas 2001 : 32). And, o f course, w e  have seen 

mergers in  vow e ls  before / l /  w h ic h  don 't usually occur before other 

consonants.1,4 W ere we to f in d  examples w here the  vow e ls  before 

/ l /  t r u ly  rem ain  d is tinc t from  th e ir  non-la te ra l cognates in  terms of 

phonem ic m erger (fo r example, vow e ls  merge in  most environm ents, 

but rem a in  d is tin c t before / l / ) ,  th a t w ould be good in d ic a tio n  tha t 

/ V I /  sequences are like  d iphthongs in  / jw r /  and no t /V C /  sequences.

7 ) P ronuncia tion o f the w o rd  "boulder" by a ll 14 speakers 

reveals a true  stop [dl. no t a fla p  [r l, as opposed to th e  w o rd  "border".

MThe / i - i / ,  /e -e /. and /u -u -o / mergers reported in Western Pennsylvania 
also occur before /g /  (Dickey 1997).
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w h ic h  has a flap. The / l /  is ve ry  much lik e  a consonant in  th is  

respect. I have no clear evidence of any instances of flapp ing  a fte r 

/ l / ,  even w here  i t  has vocalized to [tq ]15.

8) Guy (1 9 8 0 ) claims tha t / - t ,  -d /  drop out in  clusters a fte r  / I / ,  

just like  th e y  do a fte r / n / .  /s /,  etc. Thus, / l /  is lik e  a true  consonant 

in  th is  respect as w e ll, so the deletion may happen in  a w o rd  lik e

hold" ( /h o ld /  > Iho ll).

9) We have seen in  the data from  Shattuck-Hufnagel (1 9 8 6 ) 

th a t vowels can sometimes move out o f / V I /  sequences in  speech 

errors, fo r example “f i t  the bull" [ f i t  5a b u ll fo r  "foot the b ill"  [ fu t  5a 

b ill. The / V I /  can move out as a single u n it, however, fo r  example 

"basketbour c a llt"  fo r  "basketball court."

The tru th  o f the  m atte r is tha t the / V I /  sequences are in  a state 

o f flux. They genera lly  behave like  /V C / sequences, but the re  are 

some ways in  w h ic h  the y  behave like  monophonemic diphthongs. 

T he ir status is som ething w h ich  should d e f in ite ly  be kept tra ck  of, 

and De Camp's cla im  th a t trea ting  / V I /  sequences like  m onophonem ic

15Though see Guenter 2001 for something which looks like flapping in some 
pronunciations of the word “boulder."
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diphthongs perhaps "w ill be justified a cen tu ry  hence" (made in  

1945) may come tru e 16.

I f  such a th in g  does come to pass, a possible phonological 

analysis fo r i t  w ould be as fo llow s:17

V eatch  ( 1 9 9 1 ) .

Veatch considers the mergers w h ich  have occurred before / l / .  

the  resyllab ifica tions th a t have taken place, the voca liza tion  of / l / ,  

and the loss of some post-vocalic glides, and speculates th a t / ! /  may 

be m oving in to  the "g lide slot" alongside / r  w  j/ .  Assuming a fu tu re  

dialect as above, w h ich  contains on ly  / i  e a o / before / l / .  one can 

m od ify  Veatch's analysis thus:

V V r Vj V w VI

h igh i u i r □ i j □ □ u w il □

m id e A er or e j o j □ o w el ol

lo w ae a □ ar □ aj □ aw □ al

Table 8.9. Future American Vowel Structure (modification of Veatch 1991)

16That "century hence" at the time of De Camp's writing is less than fifty  years 
away from the lime of this writing.
17Though, of course, any phonological frameworks used now might be 
completely out-of-date by that time, the direction of linguistic theory being a 
far more difficult thing to speculate on than the direction of sound change.
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This typ e  o f analysis is on ly  possible i f  the  contrasts between 

/ i /  and / i / ,  / e /  and /e / ,  / u /  and / u / ,  and /o /  and / a /  have been lost 

before / l / ,  since the  vow els in  these pairs a ll have the same nucle i as 

each other, but are distinguished o n ly  by the presence o r absence of 

a fo llo w in g  glide slot, w h ich  would have to be occupied by  / l / .  18 

W h ile  a ll these mergers have been reported fo r  som ewhere in  N orth  

America, th e y  don 't a ll occur in  the same dialect. Veatch accounts fo r 

a ll the  changes as being a result of / l /  sh ifting  in to  the  g lide slot 

from  its fo rm e r coda position (p. 68). I believe the  cause /e ffec t 

re la tionsh ip  to  ac tua lly  be the opposite of this. The analysis o f / l /  as 

a glide, and no t a true  consonant, is the  result o f m any sound 

changes, no t the cause. We have see in  the s ituation o f / r /  th a t the 

m ain m o tiva tin g  fac to r fo r the changes was the uncond itioned change 

o f / r /  from  a consonant to a centra l approximant. This b rought 

about a series of changes over the next f iv e  hundred years o r so. I t  

was not the  case th a t the / r /  became a centra l approxim ant, and 

then  in s ta n tly  the  o the r sound changes happened.

The same th in g  m ay be true o f / l / .  The change o f / l /  from  a 

la te ra l consonant to  a cen tra l approxim ant may be the  im petus 

behind a ll the  o the r changes, but i t  does not in s ta n tly  b r in g  them

18That is to say. that in Veatch’s analysis / i /  and / i /  have the same nucleus,
/ e /  and / e /  have the same nucleus, /u /  and /u /  have the same nucleus, and
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about. Rather, w e  are w itnessing a series o f changes in  process and 

spreading now  in  A m erican  English at the  tu rn  o f the m illenn ium . 

They may result in  a fu tu re  situation in  w h ic h  / I /  is best analyzed as 

a glide, no t a consonant, but the "in  between" states of the  language 

s t i l l  have to be accounted for.

8.4. Vowels before / t ) / .

Since the  v e la r nasal / r \ /  is a true consonant, monophonemic 

analyses fo r  / V i j /  sequences cannot be considered. The vow els th a t 

occur before / q /  must belong to the set o f canonical vowels / i  i e e a  

u u o a a  aj aw  o j/.  The question is to de term ine w h ich  vow els of 

th is  set they  are, and to see i f  the lim ita tio n s  on the vowels w h ic h  

can occur before / i ) /  can be accounted fo r  phonolog ically.

The vow els in  <ung> and <ong> are uncontroversia l. Phonetic 

and psycholingu istic evidence from  Chapters 6 and 7 classify them  as 

/ a /  and / a /  respective ly . The vowels in  <ing>. <eng>, and <ang> are 

more d iff ic u lt  to c lassify. We could be consistent w ith  th e ir  h is to rica l 

sources and classify th e  vow els in  <ing>, <eng>, and <ang> w ith  / i / ,  / e / ,  

and /ae/, respective ly . This coincides w ith  Swadesh 1935, Ladefoged

/o /  and / a /  have the same nucleus.
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1992, and Hammond 1999. To account fo r  the lim ite d  contrast in  

vowels before / ij/ ,  w e w ould have to add the fo llo w in g  constra in t:

O nly  lax vowels are a llow ed before / ij/ .

This w ould  a llo w  on ly  / i  e ae u a  a / before / i j / . 19 W e don 't have any 

sequences o f / u i ) /  in  GA, but th is  is understandable, as / u /  is a rare

vow el.

Then w e  would have to account fo r a llophony. The vowels are, 

of course, nasalized. This can be accounted fo r by a general rule tha t 

nasalizes vow e ls  before the nasal consonants /n  m t ] /  in  English. 

Other than  nasalization, the back vowels / a  a /  don 't have v e ry  

deviant allophones before / f l / .  However, we have to account fo r the 

h ig h ly  d e v ia n t allophones of the fro n t vowels before / i ) / .  The 

vowels / i  e ae/ would be realized phonetica lly as [ii ei ei] (see section 

6.4). This can be accounted fo r  by a rule:

i ) v-> vi  / _ n

[♦front]

19Here, / a /  would pattern as a lax vowel.
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This turns / i  e ae/ in to  [ii ei aei]. We w ould th e n  have to have a 

subsequent ru le :

2) aei > ei

in  order to account fo r  the  ve ry  raised nucleus in  <ang>.

W h ile  th is  account works, and is consistent w ith  the  h is to rica l 

sources of the vow els, there are reasons to be lieve i t  m ay n o t be 

accurate.

F irst of all, the  vow e l in  <ang> is phone tica lly  [ei], and th is  is 

much more s im ila r to / e /  than i t  is to /ae /. L ikew ise, the  v o w e l in  

<ing> shares some phonetic characteristics w i th  / i / .

S im ila rly , on the psycholinguistic test, subjects id e n tif ie d  th e  

vow el in  <ang> m ore o ften  w ith  / e /  than th e y  did w ith  /ae/. Subjects 

also id en tified  the  vow e l in  <ing> w ith  / i /  to some degree. These 

find ings coincide la rge ly  w ith  those found in  Utah by Di Paolo (1 9 8 8 ).

Thus, there is reason to id e n tify  the  vo w e l in  <ing> w ith  / i /  as 

w e ll as w ith  / i / ,  and reason to id e n tify  the vow e l in  <ang> w i th  / e /  as 

w e ll as w ith  /ae/. This m ight by handled by  the  use of 

archiphonemes. L e t us recall the previous d e fin itio n  o f an 

archiphoneme as a segment w h ich  occurs in  an e n v iro nm e n t o f
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neu tra liza tion  of con trast o f tw o  phonemes w h ic h  o the rw ise  contrast 

in  the language, shares phonetic  characteristics w h ic h  are o therw ise 

d is tinc t fo r  the  tw o  phonemes in  question, and is id e n tif ie d  w ith  

those tw o  phonemes a t approxim ate ly the same ra te  by  subjects in  a 

psycho lingu is tic  study.

In  th is  case, the  v o w e l in  <ing> w ould be an archiphonem e of 

/ i /  and / i / .  I t  w ou ld  be a high, fron t, unrounded v o w e l w h ich  is 

neutra lized fo r  the  fea tu re  (usually assumed to be ±tense) w h ich  

o therw ise distinguishes / i /  from  / i / .  The vo w e l in  <ing> shares 

phonetic characteristics w ith  both / i /  and / i /  in  th a t i t  begins much 

lik e  / i / ,  but has an o ff-g lid e  like  / i / .

The vo w e l in  <ang> w ould be an archiphonem e of / e /  and /ae/. 

The trouble is th a t fea tu re  notations don't a llo w  fo r  a fea tu re  w h ich  

exclusive ly distinguishes / e /  from  /ae/. Usually, the  fea tu re  (±tense) 

can serve to d istinguish / e /  from  /e / ,  w ith  the  fu r th e r  fea tu re  (+low) 

needed to d istinguish /ae /, w h ic h  like  / e /  is (-tense) (G iegerich 1992: 

106, 109). However, w e  have seen tha t there is a phonetic  feature 

w h ic h  / e /  and /ae / share w h ich  / e /  does not, th a t o f dura tion. Both 

/ e /  and /ae/ are fa ir ly  long vowels, w h ile  / e /  is short (see Table 6.3 

in  section 6.4). Hence, / e /  and /ae/ would both share the  feature 

[+long] (w h ich  w ould exclude /e / ) .  w ith  the  fea tu re  [+ low ] redundant. 

They w ould s t i l l  contrast fo r  [itense l. The v o w e l in  <ang> would be

377

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



[+long], but w o u ld  neutra lize fo r  the  feature [ttense] in  the  same w a y 

the vow e l in  <ing> does. Hence, the  vow e l in  <ang> w ou ld  be an 

archiphonem e o f / e /  and /ae/. I t  shares some phonetic  

characteristics o f both / e /  and /ae/. I t  has an o ff-g lide  lik e  /e / ,  but 

is a som ewhat more open vow el than /e / .  in  the d irec tio n  of /ae/.

The v o w e l in  <eng> is lik e ly  /e / ,  though i t  does share some 

features w ith  / e / .  There is some h is to rica l evidence fo r  the  c la im  

tha t the v o w e l in  <eng> is /e / ,  at least fo r some dialects o f GA. 

Specifica lly, in  dialects in  w h ich  / e /  becomes / i /  before nasals, the 

vow e l in  ■strength" becomes the same as the  one in  "s tr in g ” (W ells 

1982: 541). This is also evidence to support the cla im  th a t the 

vowels in  <eng> and <ang> are d is tinct, since in  the same dialects, the 

vow el in  <ang> does not merge w ith  the one in  <ing>.

To account fo r  the d is tribu tion  lim ita tio ns  o f the  vow els before 

/ r ) /  in  th is  m anner, we would have to make the fo llo w in g  constraints:

1) O n ly  unrounded vowels are found before / i ) / .  This w ould 

exclude /u  u o /.

2) D iphthongs are not allowed before / r j / .  This w ou ld  exclude 

/a j aw o j/.

3) F ron t vow els neutra lize fo r  the feature [±tense] before / t \ / . 

This w ould reduce the  contrasts of / i - i /  and /e-ae/. Since / e /  has no
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equiva len t w h ich  is [+tense] but [-long], i t  w ou ld  partic ipate  in  th is

neu tra liza tion .

However, data in  Chapters 6 and 7 and fro m  Di Paolo (19 88 ) 

te lls  us tha t there is in  fac t sound change occurring, in  the fo llo w in g  

d irections:

i > i /  _  q

se > e /  _ rj

Increasingly, the vowels in  <ing> and <ang> are being id e n tifie d  

w ith  the tense vowels / i /  and /e / ,  not w ith  th e ir  lax ancestors / i /  

and /ae/. Furthermore, since the vow el in  <eng> is extrem ely rare, we 

m igh t expect i t  to lose its contrastive status, i f  i t  hasn't a lready fo r  

some speakers (note its  absence in  Hammond 1999: 113). This 

w ould leave us w ith  fo u r vowels before / q / :  / i / ,  / e / ,  / a / ,  and / a / .  

This lim ited  d is tribu tion  could be accounted fo r  b y  the fo llo w in g  

constra in ts:

1) Only vowels w h ic h  agree in  tenseness and frontness are 

a llowed before /q / .  This allows on ly fro n t tense vowels and back lax 

vowels. The diphthongs /a j aw o j/  would be e lim ina ted  because th e y  

are a ll (+tense) and con ta in  (-fro n t) elements. F ron t lax vow els / i  e
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ae/ and back tense vowels /u  u o /  w ou ld  also be e lim ina ted . The 

vo w e l / a /  w ou ld  have to be (-tense) in  th is  s itua tion .

2) O nly unrounded vow els are found before / ij/ .  This 

e lim ina tes / u / ,  and redundantly  w i th  the  constra in t above, / u /  and 

/o / ,  and perhaps the diphthongs / o j /  and /a w / ,  w h ic h  con ta in  

rounded elem ents.

I be lieve th is  is the most l ik e ly  analysis fo r  th e  near fu ture , 

and is p robab ly  true fo r m any speakers now.

The analyses found in  th is  chapter are m eant to  app ly  to  CE 

and o th e r va rie tie s  of GA w h ich  have s im ila r phonetic  and 

phonological patterns. Varieties w h ic h  d iffe r  from  CE in  im p o rtan t 

respects w i l l  be discussed in  the fo llo w in g  chapter.
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Chapter 9: Vowels before / r /  in Other Dialects of English.

Dialects o f English m ay va ry  from  the  d ia lec t considered in  th e  

previous chapters in  several ways, spec ifica lly :

A ) They m ay contrast more RGDs, fo r  example, h a v in g  d iffe re n t 

vow els in  th e  w ords "poor" and "pore."

B) They m ay contrast more canonica l vo w e l phonemes, fo r  

example, h a v in g  d iffe re n t vowels in  the  w ords "tot" and "taugh t."

C) They m ay lack any rho tic  characteristics fo r  the  descendants 

of ME post-voca lic  / r / ,  having fo r  example a n o n -rh o tic  o ff-g lid e  (aj. 

An example o f such a dialect would be RP B ritish  English.

D) They m ay have a tru ly  consonantal re flex of ME / r / ,  fo r  

example a tap or a t r i l l .  An example o f such a dialect w ou ld  be 

Standard Scottish English (SSE).

The purpose of th is  chapter is to investiga te  a fe w  dia lects 

w h ich  d if fe r  fro m  CE in  some of the above characteristics to  see w h a t 

can be de te rm ined  about the phonological status of the  RGDs o r th e ir  

cognates in  those dialects. Of course, w e  do n o t have the  same mass 

o f detailed phone tic  and psycholingu istic data fo r these d ia lects th a t 

w e have fo r  CE. W hat follows, then, is extrapo la tion  based upon w h a t 

has been discovered fo r CE. In  the absence o f detailed phone tic  and
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psycho lingu istic  evidence, the c rite ria  used fo r  these o ther dialects 

are la rge ly  s tructura l.

We have seen from  the  previous chapters th a t there are w ays 

in  w h ic h  the d iffe re n t domains of evidence coincide. Specifically, w e 

have found th a t in  CE the  vow els before / r /  do no t pa tte rn  w ith  the  

canonical vowels in  the structura l domain ( in  th a t w e  don't have as 

m any vowels con trasting before / r /  as w e do before other 

consonants), in  the acoustic phonetic domain (vow els before / r /  are 

fre q u e n tly  outside o f the FI and F2 range a llow ed fo r  canonical 

vow els) and in  the  psycholinguistic domain (subjects do not id e n tify  

the vowels before / r /  w ith  canonical vow els).

I t  is thus hoped th a t w h a t we have determ ined fo r CE m ay be 

o f use in  help ing to understand the status o f the  vow els before / r /  in  

these o ther dialects, based upon the re la tionsh ips between d iffe re n t 

domains of evidence w e have seen.

9.1. LOT-THOUGHT, NORTH «FORCE*POOR dialects

We shall f ir s t  investigate other dialects o f GA th a t m ay d iffe r  

from  CE in  the num ber of RGDs and /o r canonical vo w e l phonemes 

th e y  contrast. I t  w i l l  he lp us i f  we use the  lex ica l sets of W ells 

(1981 : x v iii-x ix )  to  illu s tra te  the po ten tia l contrasts and mergers.
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9.1.1 Background

In  the  d ia lect so fa r  studied, W ells's lexical sets LOT and 

THOUGHT have the same vow el. The vow els in  Wells's NORTH and 

FORCE lex ica l sets are also identica l. In  addition, there  is no d is tinc t 

vow e l fo r  W ells's CURE lexical set. This vow e l has merged w ith  the 

NORTH/FORCE lexica l set in  words such as "poor" and "boor", but has 

merged w ith  the  NURSE vow e l [a l̂ a fte r palatals in  w ords lik e  "sure" 

and "U ral." I w i l l  designate the  ”poor"/"boor” set of w ords as the 

POOR sub-set, since they behave d iffe re n tly  than the v o w e l in  the 

w ord "cure", w h ic h  Wells uses to label th is  lexical set. Hence, w e 

could designate the CE dialect studied so fa r  as:

LOT“ THOUGHT, NORTH-FORCE-POOR, NURSE-CURE 

I t  was seen, however, th a t tw o  of the fourteen subjects (Subject 

1 1, a Male N orthern  Californian, and Subject 14, a Female Southern 

C a lifo rn ian ) pronounced d iffe re n t vow els in  the words "pore" and 

“poor." The vow e l in  the la tte r w o rd  is c learly  h igher th a n  the  one in  

the fo rm e r w ord. Hence, such dialects could be designated as:
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LOT-THOUGHT, NORTH-FORCE*POOR1 

Data from  Lehiste (1 9 6 4 ) show the RGD in  th e  w o rd  "poor" (o r its 

equ iva len t in  the  v a r ie ty  o f M idw estern English she has data fro m ) 

to be between [u] and (u). but closer to the  la tte r. So, phone tica lly  i t  

is something lik e  [y]. This vow e l w i l l  be transcribed as lU l according 

to the same conventions w e  have used fo r  th e  o th e r vowels in  the  

RGDs. In  such a dia lect, the  status of the  v o w e l in  [U r] must be 

considered. I f  i t  does belong to one of the canon ica l vow e l 

phonemes, i t  w ould l ik e ly  be e ithe r / u /  or / u / ,  so i t  is compared to 

both of them. However, the  vow el in  lOr] in  such a case could o n ly  

belong to / o /  of the canonical vow el phonemes, and hence the  vow e l 

in  [Or] is on ly  compared to /o / .

9.1.2. Form ant dynam ics (lin e  graphs)

The line  graphs in  th is  chapter are designed th e  same w a y  as 

the ones in  Chapter 6. Each graph shows the  F I and F2 

measurements in  H ertz a t three d iffe re n t po in ts in  tim e  (beginn ing, 

m iddle, end) fo r  the  vow els in  the RGDs compared w i th  the average 

canonical vow e l fo r  th a t speaker.

^ h e  CURE vowel may be merged with the NURSE vowel or not for such 
speakers. The important thing is that there is a distinctive higher back vowel
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Exam ination o f Figure 9.1 shows th a t Subject 1 I s vo w e l in  [Or] 

begins w ith  an F 1 much low er than  th a t of / o /  at T 1. nearing th a t of 

/ o /  a t T2. and being higher than th a t of / o /  at T3. F2 of the  vow e l in  

[Or] is much lo w e r than tha t of / o /  a t T l,  nearing th a t o f / o /  a t T2, 

and is h igh e r tha n  i t  at T3-

E xam ination of Figure 9.2. shows tha t the F2 measurements of 

Subject 14's [Or] and /o /  pa tte rn  much like  those of Subject 1 1. The 

F I measurements are s lig h tly  d iffe re n t, however, in  th a t F I o f Jo/  

and the  v o w e l in  [Or] are v e ry  close a t T l and T2, separating o n ly  at 

T3, w h e re  th a t o f the vow el in  [Or] is higher.

Exam ination of Figure 9.3 shows us th a t the  F I o f Subject 1 I s 

vo w e l in  [U r] is much like  tha t o f / u /  at T l and T2, ra is ing to be like  

th a t o f / u /  at T3. The F2 of the vo w e l in  [Ur] is low e r than  those of 

both J u /  and / u /  at T l and T2. but s im ila r to tha t of / u /  a t T3- 

Exam ination of Figure 9.4 shows us th a t F I of Subject 14 s 

vo w e l in  [U r] is much like  th a t o f / u /  at T l,  but raises to  be like  that 

of / u /  a t T2 and T3. The F2 of the  vow e l in  [Ur] is lo w e r than  those 

of both / u /  and / u /  at a ll three points in  tim e. Conclusions regarding 

these data are found in Section 9.1.4, below.

before / r / .
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Figure 9.3 (Ul compared to /u  o /  -  Speaker 11 ( a n )
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9.1.3. Range of A llo p h o n y  (Scatter Graphs)

The scatter graphs in  th is  chapter are designed the same w a y  

as the  ones in  Chapter 6. Each graph has an e llipse show ing the 

confidence in te rv a l (2 Standard Deviations fro m  th e  mean) fo r  the 

range o f canonical vow els.

Exam ination o f th e  scatter charts in  F igure 9.5 and 9.6 show us 

th a t the  vow e l in  [U rl is outside the ellipse o f / u /  fo r  Subject 11, but 

inside the ellipse fo r  Subject 14. The inclusion o f / l /  in  the data does 

not change anyth ing .

On Figures 9.7 and 9.8 we can see tha t the  v o w e l in  [U r] is 

outside the ellipse o f / u /  fo r  both subjects 1 1 and 14. though o n ly  

s lig h tly  so fo r  Subject 1 1.. The inclusion of / l /  in  the  data does no t 

change this.

On Figure 9.9 and 9.10 we can see th a t th e  vo w e l in  [Or] is 

inside the ellipse o f / o /  fo r  Subject 11 and Subject 14. Conclusions 

regard ing these data are found in  Section 9.1.4, below.
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F ig u re  I S :  / « /  -  S p t i h t r  11 (m n )
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Figure 9.7: lu l • Speaker 11 (inn)
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Figura 1.1: /• / - Spaakar 11 (mn)
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9.1.4. Conclusions (Acoustic Data)

Coupling the  data from  the  scatter graphs w ith  th a t fro m  the  

lin e  graphs, w e  can make the fo llo w in g  conclusions fo r  th e  vow e ls  

before / r /  o f speakers of LOT-THOUGHT. NORTH-FORCE*CURE

dialects:

The vo w e l in  [Ur) sometimes patte rns like  / u /  in  te rm s of 

range but no t like  any canonical v o w e l in  terms o f fo rm a n t dynam ics.

The v o w e l in  [Or] patterns lik e  / o /  in  terms of range bu t not 

lik e  any canonica l vow el in  term s o f fo rm an t dynamics.

I t  is in te res ting  tha t the nuc le i of the  RGDs o f speakers w h o  

have more con tras tive  vowels before / r /  in  the round back area tend 

to fa ll in to  th e  range of the canonica l vowels. This is perhaps no t 

surprising, i f  w e  recall Burquest's ru le  o f thum b th a t the  m ore 

d iphthongs one has, the more chance th e y  have of being b iphonem ic 

(Burquest 1998: 165). These tw o  speakers have more vow e ls  

contrasting before / r / ,  and are hence presented w ith  m ore 

in fo rm a tio n  th a t enables them  to  separate out the / r /  fro m  the  

preceding vow e l.
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9.1.5. Psycholinguistic Evidence

U nfo rtuna te ly , the  speaker of the  s tim u li on the 

psycholingu istic test makes no [O rM U rl contrast. We cannot see how  

subjects would categorize the vow e l in  "poor" w ith  respect to one of 

the  canonical vowels. However, one of our NORTH «FORCE*POOR 

speakers (Speaker 14) was a subject on the  psycholingu istic  test.

One o f the NORTH-FORCE-POOR speakers (Speaker 08) was also a 

subject on the psycholingu istic test. We can compare the tw o  

subjects Yes/No responses to various pairs in  Set R (Table 9.1) to  see 

i f  th e y  d iffe r:

We can see on Table 9.1 tha t Speaker 14/Subject 14 does have 

tw o  more "yes" categorizations than Speaker 0 8 /Subject 18, but i t  

w ou ld  be inaccurate to say th a t Subject 14 categorizes the  vow els 

before / r /  w ith  the canonical vowels on a regular basis. Both 

Subjects 14 and 18 categorize the vow e l in  [ I r ]  w ith  / i / .  but th e y  do 

not categorize the vow e l in  [Erl w ith  any canonical vow el. Subject 14 

categorizes the vow e l in  (Or] w ith  /o /  in  th e  "bore/boat" pa ir but not 

in  the  "bore/load" pair. She categorizes the  vow e l in  [A r] w ith  / a /  in  

the “car/dock" pa ir but no t in  the "car/pod" pair. She shows the  

same inconsistencies here th a t m any o f the  o ther subjects do (see 

Appendix C).
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Tab le  9.1. Subject 14 and Subject 18's responses for Set R /Vow el Identification Test. 

S£l 
R

erouD pair Sckr IKSubi 14)2 Si

I r - i beer/beet y y
•• beer/bead y y
I r - i b ee r/b it n n
•• beer/b id n n
E r-e bear/gate n n

bear/spade n n
Er-e bear/bet n n
•• bear/bed n n
Or-o bore/boat y n
•• bore/load n n
Or-a bore/dock n n

bore/pod n n
A r-a car/dock n n

car/pod y n

I t  is d if f ic u lt  to make any conclusions based on the  

psycho lingu is tic  evidence discussed in  th is  section. G enera lly, 

conclusions based on the testing o f one subject (o r even tw o  subjects) 

are no t m eaningfu l, as some chance va ria tio n  is more l ik e ly  to  come 

in to  p lay. O nly by exam ining the  responses of a large body o f 

subjects can any true patterns be revealed. That is w h y  18 subjects 

w ere tested fo r  the experim ent in  Chapter Seven.

^ h is  was just a coincidence. There was no intentional indexing between the 
speakers in the acoustic study and the subjects in the psycholinguistic study.
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9.1.6. Analysis

I f  the v o w e l in  [Ur) belongs to an y  of the canonical vo w e l 

phonemes i t  is most lik e ly  /u / ,  not / u / t g iven tha t i t  pa tte rns w ith  

/ u /  in  terms o f range. Thus, a possible analysis fo r  a LOT-THOUGHT, 

NORTH «FORCE*POOR dialect w ould be the  tense vow e l so lution, in  

w h ic h  the vow els in  [ I r  Er A r Or Ur) w ou ld  be un d e rly in g ly  / i  e a o 

u /  respective ly. This natura l class o f vow els is predicted by  the  

te n s e /la i pairs found in  Giegerich (19 92 : p. 58). shown below. Since 

th is  dialect s t i l l  lacks contrastive /d / ,  the  fact tha t / o /  does no t 

partic ipa te  in  a tense /lax  pair is not an issue here:

tense lax

i i

e e

a ae

u u

o A

non-patterning: aj, aw. oj

Thus, one o f the  objections to the  tense vow e l analysis found  in  

section 8.1.1 is removed: i f  we say th a t "on ly  tense vow els occur
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before / r /  in  a LOT-THOUGHT. NORTH-FORCE*POOR dialect", the n  w e  

have accounted fo r a ll th e  vow els tha t occur before / r / .

However, there are s t i l l  problems w ith  th e  tense vow e l analysis 

fo r  th is  dialect, most no ta b ly  th a t the vow el in  [Erl was v e ry  s trong ly  

no t id e n tifie d  w ith  / e /  by subjects in  the psycho lingu istic  test, 

in c lu d in g  Subject 14.

A n  archiphonem ic analysis as discussed in  section 8.1.3 w ould 

have the  same problems. A lthough the presence o f a vow e l in  the 

/ u - u /  area would make the  archiphonem ic neu tra liza tions more 

complete, we s t ill have to  account fo r the fact th a t most of the 

subjects’ categorizations are unequal: vowels in  the  / i - i /  and /e -e /  

areas are d e fin ite ly  no t id e n tifie d  w ith  one of the  members w h ic h  

make up the po ten tia l archiphoneme.

I would s t il l recommend a monophonemic analysis fo r  the  RGDs 

o f LOT-THOUGHT, NORTH-FORCE*POOR dialects, w ith  the  caution th a t 

we are not dealing w ith  as extrem e a case as a LOT-THOUGHT, 

NORTH-FORCE-POOR d ia lect here. The presence o f more vow els 

con trasting  before / r /  m ay mean tha t a b i-phonem ic analysis, such 

as a tense vow e l or arch iphonem ic analysis, is more lik e ly .
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9.2. LOTvTHOUGHT, NORTH-FORCE-POOR dialects

This w ould describe dialects such as those round in  N ew  York 

and Philadelph ia (Labov 1994: 269). They merge the vow els in  

“pore" and "poor ", but keep the vow els / a /  and / o /  in  "tot" and 

"taugh t" d is tinc t.

I have no psycholinguistic or detailed acoustic data fo r  th is  

dialect. We can s till determ ine i f  any of the biphonemic analyses 

w ould  predict the vow el contrasts w e ll, using the tense /lax  pairs as 

per Giegerich 1992, above.

N e ithe r the tense, lax, nor archiphonem ic analyses w ou ld  

account fo r  the vowels w h ich  contrast before / r /  in  such a dialect. 

Since w e have a contrasting vow e l / d /  in  th is dialect, w e have six 

po ten tia l contrasts to account for. The vow e l in  [ I r ]  w ould have to 

come from  the / i - i /  pair. The vo w e l in  [Er] would have to come from  

the /e -e /  pair. The vow el in  [A r] w ould most lik e ly  be / a /  from  the 

/a -ae / pair. The problem w ould be the assignment of the  one 

rem ain ing NORTH-FORCE-POOR vow el. We have the p o te n tia l of 

assigning i t  to the /u -u /,  / o-a / ,  or / o /  categories. No m a tte r w h a t 

vo w e l w e assign i t  to, the absence of the other vowels and v o w e l 

pairs contrasting before / r /  is unexplained. I recommend a 

monophonemic analysis fo r LOTVTHOUGHT, NORTH-FORCE-POOR
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dialects as w e ll. A n  a rb itra ry  analysis is. o f course, possible, bu t as 

explained in  section 8.1.4.2. an a rb itra ry  analysis has no advantages 

o ve r a m onophonem ic analysis.

9.3. LOT*THOUGHT. NORTH-FORCE*POOR dialects

This w ou ld  describe dialects w h ic h  m a in ta in  a d is tin c tio n  

between the vow els in  "to t" and "taugh t" and between the  vow e ls  in  

th e  words "poor" and "pore." This is the  d ia lect used by  the speakers 

measured by Lehiste (1961). The broad spread of the /a - o /  m erger 

th roughout N o rth  Am erica (Thomas 2001 : 17) w ould l im it  such 

dialects m ostly to  the  areas in  the East w h ic h  do not have the  [Or-UrJ 

m erger.

In  such a dia lect, the vow e l in  [ I r ]  w ould be in  the  / i - i /  range, 

the  vow e l in  [Erl in  the /e -e / range, and the  vo w e l in  [A r l w ou ld  

lik e ly  be / a /  in  the /a -ae / pair. The question w ould  be w h a t to do 

w ith  the vow els in  [U rl and (Or). A n example o f a speaker o f such a 

d ia lect is Thomas’s speaker 11. a 5 7 -ye a r old male Ph iladeph ian 

(Thomas 2001: 56). A chart of his F I and F2 measurements (F igure

9 .11) show his v o w e l in  [Orl (labeled [or«orJ on Figure 9 .11) to be
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Figure 9.1 1. F I and F2 measurements of Thomas's Speaker 11

v e ry  much like  his / d / ,  and his vow el in  (Url (labe lled  [u r ] on Figure

9.11) to be closest to  / u / .  He lacks a nucleus o f an RGD in  the / o - a /  

area. A tense vo w e l analysis is possible fo r such a d ia lec t. The 

vo w e l / o /  does not f i t  in to  a tense-lax pair, but th a t fa c t th a t i t  can 

occur in  open syllables suggests i t  patterns more lik e  th e  tense 

vow els. A tense vo w e l analysis fo r  such a dia lect, the re fo re , w ould  

p red ic t th a t the vowels / i  e a u o o /  are found before / r / .  We would 

o n ly  have to have an ad d ition a l constra in t against / o /  occurring in  

order to make th is  analysis w o rk . A m onophonem ic analysis fo r  such

399

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



a dialect w ou ld  s t i l l  be possible, but the  tense vow e l analysis is, in  

the absence o f any  detailed phonetic and psycholingu istic  evidence, 

less prob lem atic  th a t i t  is fo r  o the r dialects discussed so fa r.

9.4. LOTVTHOUGHT, NORTH*FORCE*POOR dialects

In  such a dialect, the vowels in  the words "to t" and "taugh t" 

would be d is tin c t, as would the vow els in  the words "or", "ore", and 

"poor." Speakers w ho  contrast the vow els in  "or" and "ore" are 

increasing ly rare. This v a r ie ty  is l ik e ly  moribund, and does no t 

predom inate in  any area (Thomas 2001: 30).

In  such a dialect, the vow e l in  "no rth " and "or" is usua lly  

described as [o], and the vow e l in  “force", "ore", and "pore" is 

described as [o] (W ells, 1982: 159-161). Hence, a tense v o w e l 

analysis fo r  th is  d ia lect is in it ia l ly  unproblem atic. I f  w e say th a t 

on ly  tense vow els are found before / r /  in  such a dia lect, th is  w ould  

predict th a t / i  e a u o d/  are a ll found. Indeed, th e y  a ll w ou ld  be 

found con trasting  in  the words "ear", "a ir", "are", "poor", "ore", and 

"or", respective ly .

This is the  d ia lect of N orth  Am erican English w h ic h  best lends 

itse lf to a b iphonem ic analysis in  th e  absence of deta iled phonetic  

and psycho lingu is tic  data (w h ich , g iven the m oribund status o f such
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dialects, we are no t lik e ly  to ever have). I t  is no t co inc identa l th a t a 

more conservative d ia lect w h ich  has greate r contrasts o f vow els 

before / r /  should b e tte r lend itse lf to a b iphonem ic analysis. A t one 

p o in t in  the h is to ry  o f English, / V r /  sequences w ere unam biguously 

biphonemic. Now, I am claim ing, they  are monophonemic. The 

d ia lect under consideration here is at an in te rm ed ia te  stage, but is 

closer to the  unambiguous biphonemic period than  any o f the  o th e r 

dialects under considera tion here.

9.5. Some B ritish  Dialects: Rhotic and N on-rho tic

So far, a ll the  dialects considered have been "rho tic ." W ells 

(1982 : 75 -76 ) defines the difference between “ rho tic " and “non- 

rh o tic ” dialects as such:

" In  the rh o t ic  accents / r /  can occur, w ith  an ove rt phonetic  
realization, in  a w id e  v a r ie ty  of phonetic contexts, inc lud ing  
preconsonantal and absolute-final env ironm ents , thus f a r m  
[fa rm ], f a r  || [fa r]. In  the non-rhotic accents / r /  is excluded 
from  preconsonantal and absolute-final environm ents, thus f a r m  
[fa:m], f a r  || [fa:]. The rh o tic  accents include those typ ica l o f 
Scotland, Ire land, Canada, Barbados, ce rta in  w estern  parts of 
England, and most o f the United States, in c lu d in g  GenAm. The 
non-rho tic  accents include those typ ica l o f Austra lia, New 
Zealand, South A frica , Trinidad, certa in  eastern and southern 
parts of the  U n ited  States, and most of England and Wales, 
inc lud ing RP."
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9 .5 .1. G A and RP

Let us take RP B rit is h  English as an example o f a non -rh o tic  

d ialect. In  RP, the cognate o f GA [ I r ]  (< ME / # r /  and / 6r / )  is the 

d iph thong  [ia], The cognate o f GA [Erl (< ME / i r / )  is the  d iphthong 

[ea], The cognate of GA [ArJ (< ME /a r / )  is the long vo w e l [a:]. The 

cognate of GA [Orl (< ME / d r /  and /O r/)  is the d iph th o n g  bo ], w h ic h  

merges w ith  the vo w e l Id:] fo r  most speakers (C ru ttenden 1994: 1 1 0 ). 

The cognate of GA [U r] (< ME / o r / )  is the d iph thong  [ua], w h ich  may 

also merge w ith  b : ]  fo r  m any speakers (C ruttenden 1994: 83. 

G iegerich 1992: 63). The cognate of GA [»] (< ME / i r / .  /e r / .  / u r / )  is 

the  cen tra l non-rho tic  v o w e l b ]. The cognate o f GA [ajar] (< ME / I r / )  is 

[aja], The cognate of GA [awa^] (< ME /O r/)  is law s].

The diphthongs [id], [ea], and [ua] are trea ted  as monophonemic 

by m any sources (ten  Havre 1975. Wells 1982 C ru ttenden 1994, 

G iegerich 1992, Coleman 1998), though others (Cohen 1952. Vachek 

1963, Halle 4c Mohanan 1985. Gramley & Patzold 1992) do not trea t 

them  as monophonemic. RP centering d iphthongs are ce rta in ly  

treated as monophonemic fa r  more often than th e ir  cognates in  GA.

I am going to argue th a t the  tw o dialects in  question, GA and 

RP, are not s ig n ifica n tly  d iffe re n t w ith  respect to  how  th e y  trea t the  

fo rm e r / V r /  sequences, and hence tha t to trea t the  descendants o f
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these sequences as monophonemic in  one d ia lect but b iphonem ic in  

the o th e r is inconsistent.

Le t us assume an RP dialect in  w h ic h  [oo] and [us] have not 

merged w ith  Io:l. Le t us contrast th is  w i th  a GA dia lect in  w h ic h  (Or] 

and [U r] have no t merged. Comparing the  descendants of th e  fo rm e r 

/ V r /  sequences in  both the dialects w e  get:

Table 9.2 Reflexes o f Middle English VR sequences in GA and RP.

ME GA GA Phonetic ADproximahon ER
ar Er ea 83
3r Ar oa a:

?r Er, Ir i a 13
2r, Ir, ur a a 3
Ir aja aja aP
9r Ur ua U3
gr, dr Or o a 33
ur aw» aw a aws

There is l i t t le  d iffe rence between the  tw o  dialects. The 

inven to ries  are n e a rly  identical. In  both dialects, the descendants of 

the ME / I r /  and / u r /  are now triph thongs w h ich  are best analyzed as 

bisyliabic. The descendant of ME / I r  e r O r/ is a cen tra l v o w e l w h ic h  

must be added to the  in ve n to ry . The descendants of the  rem a in ing  

/ V r /  sequences are diphthongs. The o n ly  exception to  th is  is the  RP 

descendant o f ME /a r / ,  w h ich  is a long vow el, and has merged w ith  

the vo w e l [a:], w h ic h  also has no n -rh o tic  sources. O therw ise, the o n ly
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real d iffe rence between the  tw o  dialects is th a t the  o ff-g lide  of the 

GA dialects has a low ered F3. Kahn (1980: 150) makes th is po in t 

w ith  regard to phonological features, saying th a t the  on ly  d iffe rence 

between " / r / - f u l "  and ‘ /r /- le s s " pronunciations of a w ord  like  

"course" is tha t in  the  la tte r  case, the features [+high] and [+coronal) 

(features pe rta in ing  to re tro flex  a rticu la tion  in  Kahn's analysis), are 

absent from  the o ff-g lide .

9.5.2. GA and RP and SSE

These tw o  cases (RP and GA) can be contrasted w ith  a dialect 

such as Scottish Standard English (SSE). In  such a dialect, / r /  is a 

true  consonant, usually a tap. Furthermore, the re  are m any more 

vow els contrasting before / r / .  Let us take one v a r ie ty  of SSE 

(Giegerich 1992: 63 ) and compare i t  to our versions o f GA and RP 

under consideration to see how  they trea t the  descendants of the ME 

/ V r /  sequences*.

* I t  must be mentioned th a t some varieties of SSE do have reduced vowel 
contrasts before / r / ,  collapsing /A r /  w ith  / i r /  or both o f these w ith  /e r / .  This
to a certa in extent m irrors the merger w hich  took place elsewhere in  the 16 th
and 17th centuries (see Section 2.2.1).
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Table 9.3. Reflexes o f ME/Vr/sequences in GA, RP, and SSE

M E GA RE SSE

5r ea- E9 er
5r aa- a: ar
? r. #r \9- 19 ir

fir &■ 3 er

ir 9- 3 ir
I r aj9 ap Ajr

9 r ua- U9 w

9 r oa- 39 or

6r oa- 39 3r
ur awa- aw9 Awr

ur a- 3 AT

A lthough W ells's classification (see above) puts GA and SSE 

together as "rh o tic " and separates RP as “non-rho tic", th e re  is in  fac t 

much more s im ila r ity  between GA and RP w ith  respect to  th e  

phenomenon in  question than there is between GA and SSE. In  both 

GA and RP, / r /  has vocalized, vo w e l contrasts have been reduced 

before / r / ,  fo rm e r sequences of / a j r /  and /a w r /  have re sy lla b ifie d , 

sequences of ME / i r  er Or/ have become monophthongs, and th e  

rem ain ing descendants of / V r /  sequences are d iphthongs w h ic h  can 

be treated m onophonem ically. In  SSE, however, / r /  is s t i l l  

phone tica lly  a consonant, and can be treated phono log ica lly  as one as 

w e ll. We s t il l have a fu l l  contrast o f vow els before / r /  w h ic h  can 

"u nh es ita ting ly " be assigned to each o f the  canonical v o w e l phonemes 

(W ells 1982: 213). inc lud ing  the d iphthongs /a j /  and / a w /  (w h ic h
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have somewhat h ighe r nucle i in  SSE), since re sy lla b ifica tio n  has no t

occurred.

9.5 3. Rhotic vs. N on-rhotic?

The d iffe rence betw een GA and SSE, tw o  dia lects w h ich  are 

both supposedly “rh o tic " can be illustra ted by a re v is io n  of Table 8.2 

in  Table 9.4, below. This table is a checklist w h ic h  compares / r /  in  

GA (Californ ia d ia lect) to the glides / j  w /  on the  one hand and to a 

true  consonant (represented by  /n / ) ,  on the other. To th is  checklist, 

le t us add / r /  from  the  v a r ie ty  of SSE described above. The glides / j  

w /  and the consonant / n /  are not considered to  behave d iffe re n tly  in  

GA and SSE. so w e don 't need separate columns here:

Table 9.4. Comparison or GA and SSE / r /  to glides and true consonants.
i/w GA r SSE r a.

1 .Phonetically a central approiimant? y y n n
2.Reduced set of vowel contrasts before? y y n n
3-Stressed syllabic exists? y y n n
4.Not allowed after taulosyllabic diphthongs? y y n n
5.Vowels which occur before don't occur independently? y y n n
6.Vowels before behave independently in sound changes? y y n n
7.Flaps found afterwards? y y N/ A4 (n)
8.Deletion of final / t . d / afterward? n n ?5 (y)
9.Vs before don't move out in speech errors? y y ?6 (n)

4SSE does not exh ib it the flapping o f intervocalic / t  d /  found in  GA.
51 have no reports o f th is  sort o f deletion in  SSE.
6The data on speech errors used in  Shattuck-Hufnagel 1986 w ere  collected in  
the United States. I don't know  of a similar study done in  Scotland. I would
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We can see from  Table 9.4 th a t SSE / r /  behaves phonolog ica lly  

v e ry  d if fe re n tly  from  GA / r / .  even though th e y  have the  same 

ancestor in  ME / r / .  SSE / r /  is phone tica lly  a consonant, and 

phonolog ica lly  one as w e ll.

I t  is then  put in to  question w h a t the terms "rh o tic " and "non- 

rho tic " as used by  Wells and others re a lly  mean. S pec ifica lly , w h a t i t  

does mean to say tha t ” / r /  can occur?" The use o f slashes around the 

“r" w ould ind ica te  tha t th is  means th a t in  rho tic  accents there  are 

clear p re -consonan ta l/fina l instances o f the phoneme / r / ,  w h ile  in  

no n -rh o tic  accents, th is phoneme does not occur in  pre-consonanta l 

and f in a l environm ents.

However, there are some th ings w h ich  can make us question 

w h e th e r th is  d e fin itio n  rea lly  describes the d icho tom y o f English 

accents claim ed above, specifica lly :

1) There are many analyses in  w h ich  supposed “n o n -rh o tic ” 

dialects lik e  RP are considered to ac tua lly  have u n d e rly in g  / r /  in  

p re -con son an ta l/fina l position ( fo r example, Coleman 1998: 280).

One reason fo r  th is  is tha t there  m ay be no post-vocalic [r ] in  an 

isolated p ronunc ia tion  of a w o rd  lik e  “fa r" in  RP. but th e re  fre q u e n tly

predict tha t i t  would be found tha t vowels in  /V r /  sequences move out
independently in  SSE.
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is w hen such a w o rd  is fo llow ed by another w ord  beginning w i th  a 

vow el, as in  “fa r  and aw ay.” Hence, RP could be considered “rh o t ic ” 

according to the d e fin it io n  given above.

2) The analysis favored in  th is d issertation, supported by  

evidence gathered fro m  a v a rie ty  of domains, holds th a t the re  

actua lly  is no d is tin c t phoneme / r /  in  p re -con son an ta l/fina l position 

in  the supposed “rh o tic " CE. Rather, the [V r l sequences th a t exist are 

monophonemic d iphthongs in  the in v e n to ry  o f phonemes. Hence, CE 

could be considered “non-rho tic" according to the  d e fin itio n  g iven  

above.

The d e fin itio n  o f “rh o tic ” could be amended to say th a t i t  

defines a dialect of English in  w h ich  a ph on e tica lly  rho tic  sound can 

occur in  p re -consonan ta l/fina l position. Then w e would have to 

define w h a t we mean by a “phonetica lly  rh o tic ” sound. We could use 

the d e fin itio n  of a “ rh o tic " sound as one w ith  a lowered F3. Thus, 

tha t would include the  te l of GA and the [r l of SSE, but no t the  tel of 

RP. However, Ladefoged & Maddieson (1996 : 244 ) f in d  th a t ce rta in  

sounds conven tion a lly  term ed “rho tic " do no t have lowered F3 ’s.

This puts in to  question the significance o f using F3 as a d is tin c tiv e  

c rite rio n  to d istinguish accents. We could just as lik e ly  put GA and 

RP together because th e ir  descendants o f ME p re -conson an ta l/fina l 

/ r /  are phonetica lly  vocalic (lari and tel. respective ly), w h ile  SSE
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w ould be in  a separate class because its descendant o f ME / r /  is 

phone tica lly  a consonant w ith  some type o f occlusion in  the  oral

ca v ity .

The te rm  "rh o tic ", as conven tiona lly  used, o n ly  seems to mean 

th a t w here the re  is a post-vocalic <r> in  the  spelling, w e  pronounce 

something w h ic h  sounds "M ik e ", ra the r than the  o ff-g lid e  [a] of RP,

etc.

The term s "rh o tic " and "non-rho tic" may s t i l l  have some value 

in  casual de fin itions , but th e y  don 't te ll us a n y th in g  about the 

phonetics or phonological system of the languages in  question. I 

propose the fo llo w in g  classifications:

1) Consonantal / r / :  SSE

2) Vocalized / r /

a) rho tic : GA

b) n o n -rh o tic : RP

However, even th is  more detailed taxonom y m ay no t capture 

the  true re la tionsh ips between the  various M odern English dialects 

w ith  respect to how  th e y  trea t the descendants o f ME / V r /  

sequences. GA dialects, as we have seen, m ay have 4 or 5 or 6 such 

vowels. Though the  RP v a r ie ty  used as an example in  Tables 9.3 and
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9.4 has 4 such vow e ls , th is  is unusual. Most RP varie ties merge [oal 

w ith  [o:] ( th e  THOUGHT and NORTH sets), and m any merge th is  

rem ain ing vo w e l w i th  [ual (the CURE vo w e l) as w e ll, leav ing  o n ly  3 or 

2 d is tin c t descendants o f fo rm er / V r /  sequences.

SSE va rie tie s  have few er to ta l con trasting  vowels than  RP 

dialects, hav ing  merged /ae-a/, /u -u / ,  and /o - o /  (the TRAP/BATH. 

GOOSE/FOOT, and THOUGHT/LOT lexica l sets respective ly), leav ing  an 

in v e n to ry  o f / i  i  e e u o a  a o aj aw o j/.  Yet no t a ll va rie ties  o f SSE 

contrast a ll these vow e ls  before / r / .  Some have merged / a /  and / i / .  

as in  w ord" and "b ird " to / a / ,  and some have merged th is  la tte r  

vow e l fu r th e r  w i th  / e / .  as in  'heard ', a ll to / 3/  before / r /  (G iegerich

1991: 63). R esy llab ifica tion  of /a jr  a w r /  sequences is no t reported

fo r SSE.

There seems to  be a scale o f rh o tic ity . Variables in  th is  scale 

are the fo llo w in g :

1) Degree o f "consonanta lity" of the  descendant o f ME post

vocalic / r / .  In  SSE. post-vocalic / r /  is a true  consonant, the tap [rj.

In  GA, post-vocalic / r /  is an o ff-g lide  [» ], w h ic h  is s t ill p h o n e tica lly  

very s im ila r to  th e  pre-vocalic / r / .  Ij). In  RP. post-vocalic / r / .  

where there is a d is tin c t descendant o f it ,  is the  o ff-g lide  [a], w h ic h  is 

very vocalic, being phone tica lly  most s im ila r to  o ther vow els w h ic h
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are no t derived from  rh o tic  environm ents, such as in  the  unstressed 

sy llab le  in  words like  "about."

2) Number of vowels contrasting before / r / .  This correlates 

p o s itive ly  w ith  the "degree of consonanta lity" above. Dialects where 

post-vocalic / r /  is Ir] have more contrasts than dialects w h e re  i t  is 

I? ], w h ic h  generally have more contrasts than  dialects w here  it  is [a].

3) Phonological id e n tif ia b ility  of vowels before / r /  w ith  

canonical vowels. This also correlates positive ly  w i th  the  f ir s t  tw o 

variables. As w e have seen, the  vowels before / r /  in  SSE are

u n h e s ita tin g ly  assignable" to the  canonical vow e l phonemes (Wells 

1982: 213). The possible exception to this is the [3I w h ic h  results in

SSE va rie ties  w h ich  merge / a / ,  / i / ,  and / e /  before / r / .  Giegerich 

(1991 : 64, 247) doesn't know  w h ic h  canonical vo w e l phoneme to 

assign th is  vow e l to. and suggests an archiphonem ic analysis. This 

va lidates the scale being used here. A loss of contrast o f vowels 

before / r /  is related nega tive ly  to the id e n tif ia b ility  o f one o f the 

vow els. As w e have seen, the re  is great d iff ic u lty  (and no th in g  

resem bling consensus by lingu ists) in  assigning the  vow e ls  before / r /  

is GA w ith  any canonical vow e l phonemes. We have seen acoustic, 

psycholingu istic, and phonological evidence o f th is  d if f ic u lty  in  

Chapters 6 , 7, and 8 .
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We have seen in  sections 9.3 and 9.4 above th a t i t  is easier to  

assign vow els before / r /  to canonical vow e l phonemes in  GA dialects 

w here  there  are more contrasts before / r / .  This also validates the  

use of th is  scale. Furthermore, fo r  RP varie ties, w h ic h  genera lly  have 

the few est vow e ls  contrasting before fo rm er / r / .  monophonem ic 

trea tm ents are v e ry  com m only assumed; m any lingu is ts  do no t even 

a ttem pt to assign the  vow els in  words like  "near" and "square" to a 

canonical vo w e l phoneme (see lis t in  section 9.5.1. above).

The dialects discussed thus fa r  are put in to  a "scale o f rh o t ic ity "  

in  Table 9.5. I have added to th is  scale a dia lect o f New Zealand 

English (NZ) w h ic h  fu r th e r  merges the [ia] and [eal vow els in  NEAR 

and SQUARE, as per W ells (1982: 608 -609 ).7 I am assuming th a t a ll 

GA, RP, and NZ va rie ties  have resyllab ified  / a j r /  and /a w r / ,  and th a t 

the v a r ie ty  o f NZ has the THOUGHT-NORTH-POOR merger.

I have also added to  the scale some va rie tie s  o f Ir ish  English 

(IrE ). In  most IrE  varie ties, post-vocalic / r /  is th e  re tro fle x  

approxim ant I4J (W ells 1982: 432). Most va rie tie s  o f IrE  a llow  a ll

vow e l phonemes (usually 14) to contrast before / r /  (W ells: 420).

The on ly  vow e l lack ing  is / u /  (IrE  has /u : /  in  w ords like  “poor"), bu t

7This merger is also found in  some other dialects o f English, such as West 
Ind ian and East Anglian.
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th is  is due to  an accidental gap, no t a h istorica l loss o f con tras t 

(W ells: 420).

H ow ever, some varie ties o f IrE  show mergers of vo w e ls  before 

/ r / .  For example. “Typical Southern Ir ish  p ro v in c ia l” contrasts the 

vow els /e : / ,  / e / .  and / a /  before / r /  in  the words “pair", “per", and 

“purr." but “T yp ica l Dublin" IrE  merges the vowels in  “p a ir ” and “per" 

to /e : / .  Furtherm ore, “Smart D u b lin ” IrE  merges a ll th re e  o f these 

vowels, such th a t “pair", “per", and “purr" are a ll [pArl (W ells : 421).

These va rie tie s  of IrE seem to represent in te rm e d ia te  stages 

between SSE and GA. On the one hand, / r /  is phon e tica lly  n o t a 

consonant, bu t a cen tra l approxim ant in  these IrE  va rie tie s  ( lik e  GA, 

un like  SSE). On the  other hand, w e f in d  a large range o f v o w e l 

contrasts before / r / .  and the vow e ls  th a t occur can be eas ily  assigned 

to the  canonica l vo w e l phonemes ( lik e  SSE, un like  GA). I w o u ld  say 

the IrE  / r /  is phonetica lly  a ce n tra l approximant, but phono log ica lly  

a consonant. Sequences of / V r /  in  IrE  are best analyzed as 

b iphonem ic.

On th e  scale of rh o tic ity , th e  GA varieties are s t il l m uch more 

s im ila r to  th e  RP varie ties than  th e y  are to the varie ties  o f IrE  or SSE. 

fo r w h ic h  a biphonem ic analysis o f / V r /  sequences is 

u n co n tro ve rs ia l.
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Table 9.5 Scale of R hoticity
Irl is: Variety V.v J r ! total Vs 2k

more rhotic [r], [r]? ME 12 12 100%

i i M SSE word*bird*heard 11 11 100
«« SSE word=bird*heard 10 11 91
• t SSE word=bird=heard 9 11 82

IrE  pair*per*puir 13 14 93
i t IrE  pair-per*purr 12 14 86
i t IrE  pair=per=purr 11 14 79

l> ] GA NORTH^FORCE^POOR,THOUGHT*LOT 6 14 43
i t GA NORTH=FORCE*POOR,THOUGHT=LOT* 5 13 38
t i GA NORTH=FORCE=POOR,THOUGHT*LOT 5 14 36
i« GA NORTH=FORCE=POOR,THOUGHT=LOT9 4 13 31
i t GA NORTH=FORCE=POOR,THOUGHT*LOT 4 14 29

M RP THOUGHT*NORTH*CURE 4 15 27
II RP THOUGHT=NORTH*CURE 3 15 20

r
II RP THOUGHT=NORTH=CURE 2 15 13

less rhotic II N Z SQUARE=NEAR 1 15 7
In  th is table, the firs t column represents the degree <4rho tic ity , w ith “ more rh o tic "  accents a t the top and “ less 
rh o tic " accents at the bottom. The second column shows what the usual post-voca lic descendant o f M E  Ir l is  in  the 
respective dialect. The th ird  colum n shows what the dialect!variety is and which m ergers o f vowels it has. The 
fo u rth  column shows how many vowels the d ia lect in  question has before tau tosyllab ic Ir l.  The fifth  colum n 
shows how many to ta l " canonica l"  vowels the d ialect in  question has contrasting in  non-rhotic environm ents, 
and the sixth column shows w hat percentage o f the "canonical" vowels cou ld  be considered to contrast before 
tautosyllab ic Irl (fou rth  column d ivided by fifth  column).

Given th a t GA and RP are more s im ila r to  each o ther w ith  

respect to the phenomena in  question than GA is to  SSE. i t  w ou ld  be 

much more consistent to trea t the fo rm er / V r /  sequences in  GA and 

RP the same w ay. T reating the  / V r /  sequences in  GA as b iphonem ic

8As represented by Speakers 11 and 14.
9As represented by most of the CE speakers in  Chapter 6.
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(as is fre q u e n tly  done) actua lly  makes GA look a lo t more lik e  SSE, 

som ething not actually supported by the data.

Since monophonemic analyses are most common fo r  RP 

varie ties, th is  type of analysis should be extended to GA. I t  indeed, 

can be extended to GA w ith  l i t t le  m odification. As an example of 

th is, le t us take the analysis fo r  RP vowels found in  Coleman (1998). 

He treats the RP descendants of form er / V r /  sequences as 

monophonemic. That is to say, th a t they are in  the  in v e n to ry  

alongside the vowels like  / i  e se/ and the diphthongs lik e  /a j o j/  etc. 

His complete in ve n to ry  is as below:

short rising centering

f ro n t back to front to back f ro n t back

close / I / / u / / i j / / u w / ,  / i w / / i t / / u r /

mid / e / / o / /e j / .  / p j / / a w / / e r / / o r /

open /ae/ / a / / a j / / a w / / a r /

Table 9.6 In ve n to ry  of RP Vowels (from  Coleman 1998: 28 0 )

Note how  sim ilar the underly ing  forms in  Coleman's RP 

in v e n to ry  are to those used fo r  North American dialects by  Veatch 

199 1 and Jensen 1993 (see section 8.2, above). One could no t use 

such an in ve n to ry  fo r SSE. There would be too m any vow els before

415

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



/ r / ,  and since th e y  w ou ld  a ll correspond to  some vow e l in  th e  f ir s t  

tw o  columns, there  w ou ld  be no reason to  pu t them  in  the  in v e n to ry .

To adapt these unde rly in g  form s to  RP surface phonetic  

structure, w e w ou ld  need some sort o f "r-d e le tion " ru le  w h ic h  tu rns  

post-vocalic / r /  (w h en  it's  not before ano ther vow e l) in to  a lo l in  / i r  

e r u r / ,  but a leng then ing  elem ent in  /a r  o r o r/.

To adapt th is  fram ew ork  to GA, a ll w e  need to do is get r id  of 

th is  "r-de le tion " rule. That is the o n ly  d iffe rence  between the  tw o  

dia lects.

Hence. I have shown tha t RP and GA are fa r  more s tru c tu ra lly  

and ph on e tica lly  s im ila r to each o ther th a n  previously though t. 

M onophonem ic analyses are usually assumed fo r  RP, w h ile  

b iphonem ic analyses are assumed fo r  GA, but th is  is incons is ten t and 

complicates m atters. The monophonemic analysis used fo r  RP can 

easily be adapted to  account fo r  the facts o f GA. This is fu r th e r  

support fo r  the monophonem ic analysis fo r  GA / V r /  sequences.

So fa r, though, o n ly  tautosyllab ic / V r /  sequences have been 

analyzed. H eterosyllab ic / V r /  sequences m ay pa tte rn  d if fe re n t ly ,  

and w i l l  be examined in  the next chapter.
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C hapter 10: Vowels before in tervocalic  / r / .

Dialects of GA can also d if fe r  w i th  respect to how  m an y  vow els th e y  

a llo w  before in te rvoca lic  / r / .  The differences here do n o t necessarily 

correspond to how m any vow e ls  th e y  allow  before tau tosy llab ic  / r / .  

In  the  la tte r  case, the m axim um  num ber of vow els th a t can contrast 

is six. In  the case of in te rvoca lic  / r / ,  a va rie ty  of GA m ig h t contrast 

m any more than six vowels, o r i t  m ay contrast as fe w  as fo u r (five , i f  

w e include [ar]).

Le t us contrast tw o  dialects here. One (D ialect A ) is a 

conserva tive  dialect, s im ila r to Jooss "N orthern English", supposedly 

s im ila r to an earlier Am erican d ia lect (Joos 1934), and th e  d ia lect 

described in  Trager 4c Bloch (19 41 ), and Hammond (1 9 9 9 : 125-26).

The o ther dialect (D ialect B) is s im ilar to Joos s "General 

A m erican" and the M idw este rn  speech described b y  Trager 4c Bloch 

(19 41 : 241-242 ). I am ta k in g  th ings one step fu r th e r  by  hav ing  the  

d ia lec t correspond to the contrasts (or lack the reo f) exh ib ited  by  the  

speakers o f California English recorded in  Chapter 6. A ll  the  

speakers fu r th e r collapsed one possible contrast fou nd  in  D ialect A, 

hav ing  the  vow el in  "ju ry " the  same as tha t in  "cu rry ", [» !. In  D ialect 

A. “ ju ry ” has [u], but “c u rry ” has [arj.
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In  the  table below, the f irs t  column contains the  vow e ls  of 

M iddle English; the  second colum n gives th e ir  usual deve lopm ent in  

Modern GA. The th ird  column gives th e ir  usual deve lopm ent before 

tau tosy llab ic  / r / .  The fo u rth  colum n gives th e ir deve lopm ent before 

in te rvoca lic  / r /  in  the conservative Dialect A, and the  f i f t h  colum n 

gives th e ir  developm ent in  the Califo rn ia  Dialect B as described 

above.

Table 10.1 Development of ME vow els before in te rvoca lic  / r /
ME £ A Dialect A Dialect B e ia m o le  w o rd
a e Er er Er M a ry
a as A r aer Er m a rry
e i I r i r I r d re a ry
e e a- er Er m e rry
i a j a j? a jr a jr v iru s
I I ar i r I r s p ir it
0 u Ur.Or *2 * »

9 o Or or Or g lo ry
0 a Or ar A r s o rry 3
u aw awar a w r a w r d o w ry
u A ar A r ar fu r ro w

•Vowels before in te rvoca lic  / r /  pa ttern  like  vowels before tau tosy llab ic  / r /  
w hen the  / r /  precedes a morpheme d ivision. Thus, words like  "s ta rry ” and 
" fu r ry ” w h ic h  come from  "star” and "fu r" plus the suffix ”-y "  have the  same 
vowels as "star" and "fur", respectively.
21 can fin d  no clear examples of words derived from  ME /$ /  before 
in te rvoca lic  / r /  in  monomorphemic words. Joos (1934)  and Trager & Bloch 
(1941) use in flec ted  forms of the  adjective "poor" ( “poorer" and “poorest") and 
Hammond (1999)  uses the borrowed w ord “guru" to f i l l  in  th is  gap.
3Words derived from  ME /o /  before in te rvoca lic  / r / ,  such as "sorry", "borrow", 
"orange" ty p ic a lly  have variants w ith  both [a] and [oj in  N orth  America. As we 
can see from  the table, [a] would be the  expected vowel, because vow els before 
in te rvoca lic  / r /  ty p ic a lly  pattern  lik e  th e ir  counterparts in  n o n -rh o tic  
environm ents. The [ol va rian t is lik e ly  a result o f some conservative 
assim ilatory e ffec t o f the fo llow ing  / r / .
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W hat is in te resting  to notice from  the table is th a t the vow els 

before in te rvoca lic  / r /  do no t always behave the same w ay  as th e ir  

cognates before tau tosyllab ic / r / .  This is p a rtic u la r ly  true  in  the  case 

of th e  descendants of the  ME short vowels. The ME long vow els g ive  

us the  same vowels before tautosyllabic / r /  in  GA as the y  do before 

in te rvo ca lic  / r / .  However, the  short ME / a /  becomes [A ] before 

tau tosyllab ic / r / ,  but [ae] before in te rvoca lic  / r / .  ME / e /  becomes la^l 

before tautosyllabic / r / .  but [e l before in te rvoca lic  / r / .  ME [I] 

becomes [s^l before tau tosy llab ic  / r / ,  but [ i l  before in te rvo ca lic  / r / .

ME / o /  becomes /O / before tautosyllabic / r / ,  but [a] before 

in te rvoca lic  / r / .  ME / u /  becomes (y) before tau tosyllab ic / r / ,  but [a ! 

before in te rvoca lic  / r / .

The descendants o f the ME short vow els before in te rvoca lic  / r /  

in  Dialect A are the same as the y  are in  no n -rh o tic  environm ents.

This indicates th a t ME (and conservative GA) in te rvo ca lic  / r /  w a s /is  

not am bisyllabic. I t  belonged on ly  to the onset o f the  fo llo w in g  

syllab le  (M ille r  1993).

In  Dialect B another s to ry emerges. The descendants of the ME 

short vow els before / r /  are no t the same as th e ir  cognates before 

tau tosyllab ic / r /  ( like  D ialect A), but th e y  are also no t the same as 

th e ir  cognates in  n o n -rh o tic  environm ents (u n like  D ialect A).
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Specifica lly, ME / a /  is [se] in  no n -rho tic  en v ironm en ts  in  CE. [A ] 

before tau tosyllab ic / r / ,  but [El before in te rvoca lic  / r / .  ME / e /  is [el 

in  n o n -rh o tic  environm ents, [ar] before tau tosyllab ic / r / ,  bu t [El 

before in te rvoca lic  / r / .  ME / I /  is [ i l in  non-rho tic  env ironm ents . [»] 

before tau tosy llab ic  / r / .  but [ I l  before in te rvoca lic  / r / .  ME / o /  is [a] 

in  n o n -rh o tic  environm ents. [01 before tau tosyllab ic / r / .  and [A l 

before in te rvo ca lic  / r / 4. ME / u /  is [a ! in  most n o n -rh o tic  

env ironm ents , [a-J before tau tosy llab ic  / r / ,  and [a l before in te rvo ca lic  

/ r /  (th is  is the on ly  case w here  the  tw o  reflexes are id e n tic a l in  CE).

The changes in  vowels before in te rvoca lic  / r /  going fro m  

D ialect A to  Dialect B are not th e  same as those before tau tosy llab ic  

/ r / .  Nor can the y  be explained by  the  same reasons. I f  w e  reca ll 

from  Chapter 2. there were fo u r basic types of changes in  vow els 

before / r / :

1) The short vowels / I  e 0 /  w ere deleted. This w as explained 

by a fa ilu re  to distinguish these short vow els from  a tra n s it io n  to the

/ r / .

2) O ther vowels became (o r rem ained) rounder, backer, and

lo w e r.

4Though the vowels [a] and [A l a ren 't v e ry  phonetica lly d iffe re n t, th e y  have 
been shown to  be perceptually d iffe re n t in  Chapter 7.
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3) Sequences o f / a jr /  and /a w r /  resy llab ified  to [ajar] and 

[awa-j. This was no t actua lly  a change in  the vow el, but in  the 

fo llo w in g  / r / .

4) Some vow els merged, such as the / o /  and / d/  in  "ore” and

“o r” .

This second tendency is v io la ted  before in te rvo ca lic  / r /  in  

numerous instances. ME /£ /  (both open and close va rie tie s ) became 

a low er vo w e l than  its  non-rho tic  re flex  before in te rvo ca lic  / r / .  but 

ME / ! /  became a h ighe r vowel. ME / a /  became a low er v o w e l than  

its  non -rho tic  re fle x  before in te rvoca lic  / r / ,  bu t ME / e /  and / a /  

became h igher vow els, s ig n ifican tly  so in  the la tte r  case.

The changes in  vowels before in te rvo ca lic  / r /  cannot be 

explained by, and indeed are con tra ry  to, m any o f the phonetic  

reasons g iven fo r  the  changes in  vow els before tau tosy llab ic  / r / .

The on ly  type  o f change w h ich  is common the vow els before 

tautosyllab ic and in te rvoca lic  / r /  is the  to ta l merger o f contrast, the  

fo u rth  type  o f change mentioned above. For example, / o /  and / o /  

(and /u / ,  in  some dialects) merged before tau tosyllab ic / r / .  This is 

explained by the  fa c t th a t GA / r /  is phone tica lly  a cen tra l 

approxim ant. Hence, th is  / r /  forms a d iph thong w ith  the  previous 

vow el. I t  has been found (Gay 1968) th a t fo r  diphthongs, the  steady 

states of the vow els m ay not be the m ain cue, but ra th e r the  degree
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o f tra n s itio n  of F2. Diphthongs like  [or], (or), and [u r] m ay have 

d iffe re n t steady state nucle i, but th e ir rates of change o f F2 are 

s im ila r, hence listeners m ay no t be able to d istinguish them  clearly. 

The same explanation could account fo r the mergers o f pre-vocalic 

[ ir - ir ] ,  [er-er-aer].

W hat has happened in  Dialect B in  a ll s ituations is th a t the pre

voca lic  / V r /  sequences have been replaced by th e  same sequences 

th a t occur tautosyllab ica lly: [ I r  Er A r Or â ]. The connection between 

the  vo w e l and the fo llo w in g  / r /  is a ve ry  t ig h t one in  a ll 

env ironm ents. We could say they  do not form  parts o f a syntagm atic 

sequence, but together represent a paradigmatic u n it  (a 

m onophonem ic d iphthong) w h ic h  must be specified in  th e  in ven to ry .

Thus, the fo rm e rly  heterosyllabic /V . r /  sequences become th e ir  

most phonetica lly  s im ila r counterparts from  the  in v e n to ry . 

Specifica lly , [i.r] and [i.r] become [Ir ], [e.r], [e.r] and [ae.r] become [Er], 

[a .r] becomes [A r], [o.r] becomes [Or] and [A.r] becomes [ar].

This is another w a y  in  w h ich  / r /  changes fro m  behaving like  a 

consonant o f English, to behaving like  the glides / j /  and /w .  A 

pa ra lle l to the change o f vow els before in te rvoca lic  / r /  can be 

illu s tra te d  by the fo llo w in g  example:
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For some speakers, the  Modern English w o rd  " la w y e r" rhym es 

w ith  "foye r" and "annoyer" (Bronstein 1960: 196, Veatch 1991: 5 1)5- 

Yet, th e ir  vow e ls  have d iffe re n t histories. The w o rd  " la w ye r" is 

h is to rica lly  bim orphem ic, consisting o f the  stem "law " (<OE la gu ) plus 

the su ffix  " -ye r"  (a ra re r v a r ia n t of "-e r"). Hence, the  sy llab le  

d iv is ion  should be /lo.\ar/. The w ord  "annoyer" is also bim orphem ic, 

consisting o f the  stem "annoy" plus the  agentive  su ffix  "-e r", w h ic h  is 

v e ry  p roductive  in  Modern English. Hence, the  sy llab le  d iv is io n  

should be /a .n o j.ar/.

Two in te res tin g  things to note are:

1) For some speakers, the  tw o  words “la w ye r" and "annoyer" 

rhym e .

2) For these speakers, the  [d ] in  " la w ye r" did no t merge w ith  

/ a /  in  C a lifo rn ia  English as i t  usually has, inc lud ing  in  the  roo t w ord

"law .”

This can be accounted fo r  by the  same princ ip les expla ined fo r 

/ V r /  sequences above. The rate of change o f F2 in  [oj] and [o.j]6 A ll 

/v o w e l + g lid e / sequences in  English must belong to the same

5Though fo r o ther speakers, it  does not. Kenyon U Knott (1953)  have “foyer" 
as [foia-1 and “law ye r" as [loj^J. This suggests a syllable (or even morpheme) 
d iv is ion  in  “law ye r" between the “la w ” and the  “-ye r", because Kenyon & 
Knott s transcrip tion  fo r the diphthong in  “noise" is [o il, no t [pj|.
6The vow el / o /  in  GA dialects tha t have i t  con trastive ly  is not necessarily 
phonetica lly iden tica l to the nucleus in  / o j / .  Thomas (2001: 24) cites evidence
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m onophonem ic d iphthongs w h ich  are in  th e  in v e n to ry , w h e th e r th e y  

occur before a v o w e l or a consonant. These sequences are [aj aw  oj i j 

ej uw  o v |.  We can get these in  words lik e  'bias ', "dowager".

"paranoia", "M ia", "La Brea", “skua", and "boa." W e cannot have 

sequences lik e  [cw ], [ow l, [aejl, [ujl before o th e r vowels, just lik e  w e  

cannot have them  before consonants or w o rd - f in a lly .

Hence, in  CE, the  / V r /  sequences [ I r  Er A r  Or] now  behave 

exactly  lik e  the / V j /  and / V w /  sequences in  e ve ry  w ay, even w h e n  

th e y  don't in  more conservative varie ties o f GA lik e  Dialect A. This is 

another p red ic tion  born out by trea ting  th e  RGDs as m onophonem ic.

The reason fo r  th is  reanalysis o f p re -voca lic  / V r /  sequences 

can be seen as a m a tte r o f s im p lic ity . Le t us consider a conserva tive  

v a r ie ty  w h ic h  contrasts the words "M ary", "m e rry ” , and "m a rry ", as 

[m E ri]7, [m eril, and [maeril, respectively, as per M ille r  (1993 ). How 

do w e represent th e  contrast in  the tw o  w ords "M a ry " and "m e rry ", 

fo r  example?

One possible w a y  w ould  by con tras tive  sy llab le  d iv is ion . The 

tw o  words w ou ld  have the same u n de rly in g  vow els, but "M a ry " 

w ou ld  be /m e r . i/ ,  w h ile  "m erry" w ould be /m e .r i / .  I t  is questionable

th a t the nucleus in  / o j /  is actua lly more like  [o] and th a t the  vow el /o /  can 
have many varia tions, includ ing [o], [uol. etc. (pp. 16-17).
7I t  appears th a t the sequences o f /tense vow el ♦ r /  such /e . r /  and / i . r /  are the 
f irs t  to become phone tica lly  identical to the tautosyllab ic RGDs in  some
dia lects.
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w h e th e r th is  can be done. Veatch (1991: 249 ) says some dialects 

m ay have such a contrast, bu t says i t  is "a ra th e r tenuous 

d is tinc tion ." Malmberg (1955 : 80) says tha t sy llab le  d iv is io n  can 

contrast phonem ica lly  ( in  monomorphemic w ords) such th a t a 

language could contrast /a .p a / w ith  /ap.a/ .  W h e th e r th is  is true or 

not, I can th in k  of no o ther pairs o f English words (n o t counting ones 

w ith  vow els before / r / )  fo r w h ich  i t  is true. G iegerich (19 91 : 205) 

claims th a t "no tw o words of English are d is tinc t fro m  one another in  

term s of sy llab le  structure alone." To require such a d is tin c tio n  on ly  

fo r  vow els before in te rvoca lic  / r /  would be com p lica ting  th ings 

indeed.

A n o th e r possible w a y  to  represent the "M a ry /m e rry /m a rry "  

contrast in  th is  conservative v a r ie ty  o f Am erican English (Dialect A ) 

w ould  be to assign the words d iffe re n t underly ing  vow els. "M e rry " 

w ould have /e / .  and "m arry " w ould have /se/. That leaves / e /  fo r 

"M a ry " (these underly ing  representations are used b y  M il le r  1993). 

This brings up the question o f syllab le  d iv is ion. In  w ords lik e  

"m a rry " ( / m aeri/) and "m e rry " ( /m e r i/ ) ,  w h a t sy llab le  does the / r /  

belong to? I f  i t  belongs in  the  f irs t  syllable, o r is am bisyllab ic, then 

w e have a problem, because w e have licensed the  rhym es /s e r/ and 

/e r / ,  w h ic h  cannot occur independently. Even the  conserva tive  GA 

d ia lect under consideration here has a lim ited  num ber o f vo w e l
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contrasts before tau tosyllab ic / r / .  The w ord  "mare" exists w i th  [Erl, 

but th is  is the  vo w e l in  "M ary", not "m e rry " o r "m arry."

We could put the  / r /  in  the onset o f the  second syllab le, g iv in g  

us /m e .r i/  and /m ae .ri/. This solution is s t i l l  problem atic in  th a t i t  

a llows the "lax" vow els / e /  and / * /  to  end open syllables, som ething 

th e y  cannot do elsewhere in  English words (M ille r  1993). A llo w in g  a 

dia lect of GA to have a three-w ay contrast of "M ary", "m e rry " and 

"m arry", but o n ly  a one-w ay contrast in  "m are” requires some v e ry  

specific complex phonological rules no m a tte r how  w e t r y  to account 

fo r  it. I t  should n o t surprise us tha t so m any speakers o f various GA 

dialects could not p ick up on these contrasts, and chose to e lim in a te  

them .

W hat I have shown in  th is chapter is tha t

1) The changes in  vowels before in te rvo ca lic  / r /  cannot be 

accounted fo r by the  same phonetic explanations g iven to  account fo r  

the changes in  vow els before tautosyllabic / r /  in  Chapter 2. That is 

not to say th a t no phonetic factors are a t w o rk . The fac t th a t / r /  is a 

cen tra l approxim ant in  in te rvoca lic  position as w e ll as sy llab le - 

f in a lly  means th a t i t  can form  a d iphthong w ith  the previous vow e l. 

We have seen th a t fo r  diphthongs, the ra te  of fo rm an t trans itions, 

not just the steady states of the nuclei, can be an im p o rtan t
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perceptual cue. Thus, sequences of [ i j ]  and [i j ] m ig h t be more 

d if f ic u lt  to d istinguish th a n  sequences of, say [iz ] and [iz]. This w ou ld  

account fo r  the po ss ib ility  o f mergers before in te rv o c a lic  / r / .

2) That the changes w h ich  have occurred in  vow els before 

in te rvo ca lic  / r /  resu lt in  a tendency fo r  p re -voca lic  / V r /  sequences 

to be reduced to the  same lim ited  set o f / V r /  sequences th a t are 

found elsewhere. Thus, / V r /  diphthongs come to  fo llo w  the same 

patterns as / V j /  and / V w /  diphthongs in  y e t an o th e r w ay. Once 

again, we have fu r th e r  support fo r the m onophonem ic analysis o f 

/ V r /  sequences.
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Chapter 1 1: Conclusion.

The m ain p o in t I w ished to make in  th is  dissertation is th a t the  

phonological status of the / V r /  sequences in  GA is som ething w h ich  

requires close exam ination. There is a paucity  o f actua l defended 

arguments fo r  the  status of these sequences, though th e re  is a 

p le thora  o f undefended representations.

I t  is q u ite  obvious from  reading a discussion o f th e  issue th a t 

the  status o f these sequences is in  doubt. There is com plete 

consensus among linguists as to w h a t phoneme a ll the  stressed 

canonical vow e ls  o f GA belong to. Nobody has to (or eve r does) 

defend a c la im  th a t the vow e l in  “ if "  belongs to the  same phoneme as 

the vo w e l in  “p ig ” , even though th e y  m ay have s ig n ifica n t phonetic 

d iffe rences.

W hat I hoped to show in  Chapter 1 was th a t a mere cursory 

exam ination o f the  issue of / V r /  sequences w i l l  show w h y  a 

defended a rgum ent must be made fo r  th e ir  representations. The / r /  

of GA is no t a “ tru e ” consonant, but a cen tra l approxim ant. Hence, 

/ V r /  sequences in  GA are diphthongs. Diphthongs can be 

m onophonem ic o r biphonemic. Hence, w e must de te rm ine  w h e th e r 

the  / V r /  sequences o f GA are m onophonem ic or b iphonem ic. I have 

fu r th e r shows th a t the concept o f “monophonemic" vs. “b iphonem ic"

4 2 8

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



is no t just lim ite d  to classical phonemic theory , but is a concept 

w h ic h  has a pa rt to  p lay in  any sort of phonological fram ew ork.

Even i f  w e  assume th a t the RGD’s of GA are sequences of tw o  

phonemes, i t  is s t i l l  v e ry  much in  doubt w h ic h  o f the  canonical vow e l 

phonemes the  nuc le i of these diphthongs belong to. A cursory look 

at the data w i l l  te ll us w h y  th is is so. There is a lack of contrast o f 

vow els before / r /  in  GA. This, in  and of itse lf, does not put th e ir  

phonological status in to  doubt. There is also a lack of contrast of 

vow els before /■$/ in  GA as w e ll, but there is no doubt tha t the  vo w e l 

in  "beige" belongs to the same phoneme as the  vo w e l in  "ape", etc. 

This lack of contrast does no t in  itse lf necessitate th a t the phonemic 

status of the vow els before / r /  is d if f ic u lt  to determ ine, but i t  does 

no t make m atters an y  easier. W hat is in te res ting  is tha t th is  lack of 

contrast of vow els before / r /  coincides w ith  th e  fac t tha t / r /  is a 

cen tra l approxim ant in  GA (and hence / V r /  sequences are 

diphthongs), and w ith  the  fac t tha t the vow els th a t do occur before 

/ r /  are genera lly  “between" the FI and F2 ranges o f tw o  or more of 

the  canonical vo w e l phonemes (Lehiste 1964).

So, w e have tw o  questions to answer here:

1) A re the  RGD’s of GA monophonemic o r biphonemic?

2) I f  th e y  are biphonemic, w h ich  of the canonical vowels ( i f  

any) do th e ir  nuc le i belong to?
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Though I advocate a monophonemic analysis o f th e  RGD s as 

being the most consistent w ith  the evidence, b iphonem ic analyses 

are s t ill possible. However, there is no analysis w h ic h  can be 

assumed. A n y  trea tm e n t o f vow els before / r /  must be defended. A 

biphonem ic so lu tion  is not any more o f a defau lt ana lys is tha n  a 

monophonemic one. And, i f  a biphonem ic solution is selected, the 

choice of w h ic h  canonical vow e l phonemes the  vow e ls  before / r /  

belong to must be defended from  among the various possib ilities 

(tense vow e l, lax vow e l, archiphonem ic, a rb itra ry ). There is no 

default analysis in  th is  s itua tion e ither.

In  Chapter 2, I make a b rie f h is to rica l digression in  order to 

illus tra te  w h y  the  phonological status of the RGD's came to  be in  

doubt. W hat I hoped to  show in Chapter 2 is th a t sequences of / V r /  

were once just lik e  any o ther / V C /  sequence o f English and d id not 

show any rem arkab le phonological behavior. They s t i l l  are th is  w a y  

in  some dialects of English like  SSE. The change of / r /  from  a true 

consonant to a cen tra l approxim ant was in it ia l ly  sub-phonem ic and 

d idn 't change the  phonology o f the  language. How ever, th is  in it ia l ly  

sub-phonem ic sound change caused assorted de le tions, assim ilations, 

and resy llab ifica tions  w h ich  g rea tly  reduced the  in v e n to ry  o f vowels 

before / r /  and made them  phone tica lly  d is tinc t fro m  th e ir  canonical 

n o n -rh o tic  counterparts.

430

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Chapter 2 is im p o rta n t because the  h is to r ic a l re la tions be tw een 

th e  vow els before / r /  and the  canonical vow e ls  o f  English is no t o ften  

recognized. A sum m ary of a il of the sound changes th a t have taken 

place in v o lv in g  / V r /  sequences in  English is enough to show th a t / r /  

o f M odern GA re a lly  is a unique consonant. The vow els before / r /  

re a lly  do fo rm  a system of th e ir  ow n u n like  those before the  more 

conven tiona l consonants. In  ME, / r /  was just l ik e  any  o ther 

consonant. I f  w e  assume th a t / r /  is just lik e  a n y  o the r consonant in  

GA, th a t is the  equ iva len t o f saying th a t n o th in g  major has happened 

pe rta in ing  to / r /  and the  vowels before i t  since ME. As I have show n 

in  Chapter 2, qu ite  a fe w  sound changes have happened. To assume 

th a t / r /  is just ano ther consonant o f GA is no t a safe assumption.

In  Chapter 3 I hoped to show tha t th e re  is a vast lite ra tu re  and 

some w e ll agreed upon c rite r ia  fo r deciding w h e th e r  a g iven 

d iph thong  in  a g iven  language is m onophonem ic o r biphonem ic. 

Despite this, such c r ite r ia  are seldom used w h e n  considered the 

phonological status o f the  RGD's in  GA. V e ry  fe w  o f the analyses 

rev iew ed in  Chapter 3 w ould  I consider to be ac tua l defended 

arguments. Even w h e n  the authors g ive  some c r ite r ia  fo r  th e ir  

representations, th e y  do not consider o th e r c r ite r ia  w h ic h  m ay be 

re levan t. Even more ra re ly  does any au tho r t r u ly  consider a ll 

possib ilities to see w h ic h  one is best supported b y  the  data.
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A d d it io n a lly , i t  w as de te rm ined  in  Chapter 3 th a t th e re  is data  th a t 

s t i l l  needs to  be collected in  o rder to  in fo rm  a proper ana lys is .

In  Chapters 4 and 5 I showed th a t the re  are some p a ra lle ls  

be tw een th e  vo w e ls  before / l /  and / t\ /  in  GA and th e  v o w e ls  be fore  

/ r / .  Hence, these vow e ls  should be investiga ted  as w e ll.

In  Chapters 6 and 7. I ga thered data re le va n t to  th e  issue. 

Chapter 6 co n ta in s  acoustic data, b u ild in g  on the  w o rk  o f L e h is te  

(1 9 6 4 ), b u t go ing in to  more de ta il, in c lu d in g  the  p o s itio n a l v a r ia n ts  

of a ll vo w e ls  o f GA (CE d ia lec t) be fore  a ll consonants fo r  a la rge  body 

of speakers. G enera lly , i t  was found  th a t th e  nucle i o f th e  RGD’s fe ll 

outside th e  ranges o f any o f th e  canon ica l vow els.

C hap te r 7 verges in to  se ldom -explored te r r i to r y  b y  using 

p sych o lin g u is tic  te s tin g  in  th e  serv ice  o f phonolog ica l ca teg o riza tio n . 

The p sych o lin g u is tic  test was no t in te n d e d  to  take precedence o ve r 

any o th e r c r ite r ia , bu t to serve as a d d itio n a l evidence in  th e  support 

o f one ty p e  o f ana lys is  versus ano ther. Once conducted, th e  results 

o f th e  p sych o lin g u is tic  test are data w h ic h  must be ta ke n  in to  

account by an yon e  doing a tho rough  analysis of th e  m a tte r.

From  th e  results  of th e  p sych o lin g u is tic  test, a n o th e r p o ss ib ility  

o f c la ss ifica tio n  n o t p rev ious ly  considered was revea led. The  results 

d id show some s im ila r ity  to  p ro to typ e  e ffec ts  found fo r  o th e r  types 

o f ca tego riza tion . There is so fa r  o n ly  a sm all am ount o f l i te ra tu re  on
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th e  app lica tion  o f p ro to typ e  e ffects  to  phono log ica l ca tegoriza tion . 

These w o rks  w e re  re v ie w e d  and compared to th e  data a t hand. The 

a p p lica tio n  o f p ro to typ e  th e o ry  to  phonologica l ca tego riza tion  

c e r ta in ly  is in tr ig u in g , bu t a t present so l i t t le  is k n o w n  about i f  th a t 

i t  was decided to con tin u e  w ith  conven tiona l phono log ica l 

ca tegoriza tions.

In  Chapter Eight, a ll th e  evidence gathered so fa r  (and some 

a d d itio n a l ev idence) was used in  order to w e ig h  a ll th e  possible 

analyses of the  RGD's and th e  vow e ls  in  them . I t  was concluded th a t 

th e  evidence supports th e  m onophonem ic ana lys is  as th e  least 

p rob lem atic . This was best illu s tra te d  by  th e  use o f a check lis t 

(Table 8 .2) in  w h ic h  / V r /  sequences w ere  found  to  p a tte rn  lik e  th e  

d iph thongs /a j aw  o j/  in  e v e ry  respect, and n o t lik e  th e  co n ve n tio n a l 

/V C /  sequences. These fin d in g s  w ere  applied to  a fe w  types o f 

phono log ica l descrip tion . A l l  th a t was t ru ly  necessary was to  add the  

RGD’s in to  in ve n to rie s  alongside the  o the r vo w e ls  and d iph thongs. 

T h a t i t  took v e ry  l i t t le  ad justm ent to previous phono log ica l 

descrip tions in  o rder to  m ake them  f i t  the  data should no t surprise 

us. I f  th e  m onophonem ic analysis is correct, i t  should f i t  in to  a 

phono log ica l descrip tion  v e ry  easily. Rather, i t  is th e  tre a tm e n t o f 

/ V r /  sequences as c o n ve n tio n a l /V C /  sequences th a t requires 

s ig n if ic a n t tam pering  o f a phonolog ica l descrip tion .
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Chapters 9 and 10 raise m a tte rs  w h ic h  show  support fo r  th e  

m onophonem ic ana lys is  advocated in  C hapter 8. In  C hapter 9 i t  was 

show n th a t, w i th  respect to  the  phenom ena in  question, GA is fa r  

more s im ila r  p h o n e tic a lly  and s tru c tu ra lly  to  RP. a d ia lec t fo r  w h ic h  

m onophonem ic analyses o f e rs tw h ile  / V r /  sequences a re  com m on, 

tha n  to  SSE, a d ia le c t fo r  w h ic h  o n ly  b iphonem ic  analyses o f / V r /  

sequences are possible.

In  C hapter 10, i t  was show n th a t sequences o f / V /  fo llo w e d  by  

in te rv o c a lic  / r /  have  been m uch m ore co n se rva tive  th a n  

ta u to sy lla b ic  / V r /  sequences, and have  ke p t th e ir  fu l l  range o f 

contrasts in  some GA va rie tie s  in to  th e  tw e n t ie th  (and p ro b a b ly  

tw e n ty - f ir s t )  c e n tu ry . The sequences o f / V /  fo llo w e d  b y  in te rv o c a lic  

/ r /  in  such v a r ie tie s  are best ana lyzed as b iphonem ic. H o w e ve r, i t  

was show n th a t th e re  is a general te n d e n cy  fo r  vo w e l con tras ts  to  be 

reduced be fo re  in te rv o c a lic  / r /  as w e ll.  The re su lting  / V r /  

sequences are p h o n e tic a lly  id e n tica l to  th e  ta u to sy lla b ic  / V r /  

sequences w h ic h  are classified as m onophonem ic in  C hapter 8. In  

th is  w a y , / r /  comes to p a tte rn  w ith  / ] /  and / w /  in  a n o th e r w a y . The 

vo w e ls  fo u n d  be fo re  in te rv o c a lic  / r /  are th e  same ones fo u n d  be fo re  

ta u to sy lla b ic  / r / ,  p a ra lle l to  the  s itu a tio n  w i th  / j /  and / w / .
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Speakers of A m erican  English (and lingu is ts ) h a ve  d i f f ic u l t y  in  

f ig u r in g  ou t exactly  w h ic h  canon ica l vo w e l phonem es th e  vo w e ls  

be fo re  / r /  belong to. That, coupled w ith  th e  re d u c tio n  in  n um be r o f 

fo rm e r  / V r /  sequences to  as fe w  as fo u r in  some A m e ric a n  d ia lects  

has m e an t th a t speakers have  found  i t  easier to  just le a rn  these 

sequences in d iv id u a lly  ra th e r  th a n  t r y in g  to  parse th e m  in to  

separate com ponents. The change to  m o n o p h o n e m ic ity  m a y  n o t have  

gone a ll th e  w a y  just y e t (people s t i l l  seem to id e n t ify  th e  v o w e l in  

[ I r I  w i th  / i / ,  fo r  exam ple), and m ig h t s t i l l  be in  th e  process o f 

spreading. But, at th e  tu rn  o f th e  m ille n n iu m  in  C a lifo rn ia , / V r /  

sequences behave a lo t m ore l ik e  m onophonem ic d ip h th o n g s  th a n  

b ip h o n e m ic  /V C / sequences. N o n -ta u to sy lla b ic  / V r /  sequences have  

h e ld  on to  th e ir  b iphonem ic ch a rac te r longer th a n  ta u to s y lla b ic  ones, 

bu t th e re  is a general te n d e n cy  to  c lass ify  these sequences as 

m onophonem ic  as w e ll.
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A ppe n d ix  A: Pedagogical Recom m endations.

Based on m y  fin d in g s , I m ake th e  fo llo w in g  recom m endations:

1) The status o f vow e ls  before / r /  in  A m erican  English m ust be 

inco rpo ra ted  in to  phono log ica l th e o ry . Th is  is no t f re q u e n tly  done. 

For example, Jensen (1 9 9 3 ), in  a m odern genera l book on E ng lish  

Phonology, does n o t address th e  issue o f / V r /  sequences, th o u g h  he 

does e x p lic it ly  consider th e  b iphonem ic vs. m onophonem ic sta tus o f 

English a ffr ica te s  (pp. 2 9 -3 0 ), and d iph thongs  in  / ] /  and / w /  (pp. 3 7 - 

3 8 ), and considers / r /  to be (-consonanta l) in  fea tu re  n o ta tio n  (p.

30).

Though I advocate a m onophonem ic ana lysis of th e  RGD's as 

be ing the  most cons is ten t w i th  the  evidence, b iphonem ic analyses 

are s t i l l  possible. H ow ever, th e re  is no ana lys is  w h ic h  can be 

assumed. A n y  tre a tm e n t o f vow e ls  before / r /  must be defended. A 

b iphonem ic  so lu tion  is n o t an y  m ore o f a d e fa u lt analysis th a n  a 

m onophonem ic one. A nd, i f  a b iphonem ic so lu tion  is selected, th e  

choice of w h ic h  canon ica l v o w e l phonemes th e  vow e ls  before  / r /  

be long to m ust be defended fro m  among th e  various poss ib ilitie s  

(tense vo w e l, lax vo w e l, a rch iphonem ic, a rb itra ry ) .  There is no 

d e fa u lt ana lysis in  th is  s itu a tio n  e ith e r.
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So fa r . th e re  is n o th in g  resem bling  consensus on th e  m a tte r o f 

vow e ls  be fo re  / r / .  Most lingu is ts  just avo id  th e  issue. I do 

recom m end th a t some sort o f consensus in  re p resen ting  th e  vow e ls  

before / r /  be reached.

2) The results o f the  fin d in g s  in  th is  d isse rta tion  should be 

inco rpo ra ted  in to  lin g u is tic  pedagogy. Students in  in tro d u c to ry - le v e l 

ling u is tics  classes are o ften  asked to  w r ite  common E ng lish  w ords in  

phone tic  and phonem ic tra n sc rip tio n . They o fte n  h ave  great 

d if f ic u lty  choosing w h ic h  v o w e l sym bols to represent th e  vow e ls  

before / r / .  E xp lic it in s tru c tio n  is requ ired  here. A s u rv e y  o f some 

common in tro d u c to ry - le v e l lin g u is tic s  textbooks show  th a t o n ly  one 

(A km a jia n  et al.) even addresses th e  issue of vow e ls  be fo re  / r /  in  

A m erican  English, w h ile  o thers (F ro m k in  6c Rodman, Yule, Finegan,

0 G rady et al.) g ive  i t  no m ention .

I recom m end a m onophonem ic so lu tion  in  th is  case, as i t  is 

sim plest just to  add a fe w  RGD's to  the  lis t  o f v o w e l phonem es w h ic h  

is usua lly  g iv e n  in  eve ry  in tro d u c to ry  lingu is tics  class. I f  th is  is no t 

done in  th e  textbook being used fo r  th e  class, i t  can e a s ily  be added 

by th e  in s tru c to r.

For th e  specific representa tions o f th e  RGD's. I recom m end the  

tra n sc rip tio n s  [ i r  e r a r o r u r] fo r  [ I r  Er A r  Or Ur), based on the
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p ho n e tic  and psycho log ica l data gathered in  Chapters 6. 7. and 9. 

H ow ever, a n o th e r possible so lu tion w o u ld  be to  use sym bols th a t  are 

no t used fo r  a n y  o f th e  canonica l v o w e l phonem es as m uch as 

possible. Th is  has th e  advantage o f em phasiz ing  th e  pa rad igm a tic  

n a tu re  o f these d iph thongs .

For example, th e  d iph thongs in  th e  w o rd s  "h o w " and "h ig h ” are 

usua lly  represented som eth ing  lik e  /a w /  and  / a j / .  The use o f th e  

sym bol / a /  helps em phasize the  u n ita ry  n a tu re  o f these d iph tho ng s , 

because / a /  is n o t used in d e p e n d en tly  to  re p re se n t a canon ica l 

vo w e l, th e  sym bol / a /  usua lly  being used to  rep resen t the  v o w e l in  

the  w o rd  “ho t." The d ip h th o n g  in  the  w o rd  "boy" is usua lly  

represented som eth ing  lik e  /o j / .  This m ay m ake th e  d ip h th o n g  seem 

syn ta gm a tic  fo r  those w h o  have a co n tra s tive  v o w e l / o / .  bu t 

emphasizes th e  d ip h th o n g  s u n ita ry  na tu re  fo r  those w h o  do n o t h a ve  

the  v o w e l / d /  in d e p e n d e n tly .

Thus, re p re se n tin g  (A r] and [Or) as / a r /  and / o r /  re s p e c tiv e ly  

m ig h t be h e lp fu l, p a r t ic u la r ly  to those speakers w h o  lack an / a - o /  

con trast. Such an aid, how eve r, is n o t possible fo r  th e  vow e ls  in  

"ear", "a ir", and "poor", since the  vow e ls  / i  i  e e u u /  are c o n tra s tive  

in  most e n v iro n m e n ts  fo r  a ll va rie ties  o f GA.

A n  easier so lu tio n  m ig h t be to  rep resen t m onophonem ic 

d iph thongs w i th  a t ie -b a r. Thus, th e  d ip h th o ng s  in  th e  w ords “h o w ” .
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“h igh ", and “ boy" w o u ld  be /a[/ ,  /a w /,  and / o | /  re sp e c tive ly , w h ile  the  

d iph thongs in  “ear", “a ir ” , “a re ” , “ore” , and “poor", w o u ld  be / j j / ,  / e j / ,  

/ oj/ ,  / oj / ,  and / u j / .  respective ly .

3 ) The s tu d y  o f vow e ls  before / l /  does n o t a t th is  p o in t in  tim e  

requ ire  th e  ph o n o lo g ica l ana lysis th a t is requ ired  fo r  v o w e ls  be fore  

/ r / .  T ha t is n o t to  say th a t vow e ls  before / l /  should be ignored . The 

a llop ho n y  o f v o w e ls  before / l /  and th e  re s y lla b if ic a tio n  o f 

/d ip h th o n g  + 1/ sequences should be g iv e n  some a tte n tio n . L ingu is ts  

in te res ted  in  th e  phono logy o f A m erican  English w o u ld  be w e ll 

advised to  pay a tte n tio n  to  th e  changes in  th e  vow e ls  be fo re  / l /  

ta k in g  place. The s itu a tio n  o f / V I /  sequences m ay be l ik e  th a t  o f 

/ V r /  sequences in  th e  not too d is ta n t fu tu re .

In s tru c to rs  o f lingu is tics  should also be aw are o f th e  d e v ia n t 

a llo p h o n y  and m ergers of vow e ls  before  / ! / .  Using th e  w o rd  "puH" as 

an exem plar fo r  th e  v o w e l [u l, fo r  example, is no t a w ise  idea. M any  

n a tiv e  speakers o f A m erican  English m ay n o t have such a v o w e l in  

th a t w o rd .

4 ) The sta tus o f vow e ls  before / i ) /  requ ires e x p lic it  m e n tio n  as 

w e ll. A de fended ana lys is is requ ired  here. Even i f  a tra d it io n a l 

ana lys is (i.e., as la x  vo w e ls ) is used, some sta tem ent o f a llo p h o n y
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should be made. L in g u is tic s  ins truc to rs  should also be aware here 

th a t th e ir  students ' pe rcep tion  of these vo w e ls  m ay be d if fe re n t fro m  

w h a t th e y  assume. In c rea s in g ly , students see th e  vo w e ls  in  w ords 

l ik e  "sing" and "sang" as tense vowels, no t lax.

Vow els be fo re  / i ) /  also make poor exam ples o f canonica l 

vow e ls . Kenyon &  K n o tt (1 9 5 3 ) use th e  w o rd  "sang" as an exem plar 

o f th e  vo w e l (sel th ro u g h o u t. This c lea rly  canno t be done anym ore.

5) The fin d in g s  in  th is  d isserta tion should be incorpora ted  in to  

th e  p ron u n c ia tio n  guides o f d ic tionaries. Despite th e  cla im s o f O 'N eil 

(1 9 8 1 : x x v -x x x v ii) ,  d ic t io n a ry  p ronunc ia tion  guides do not represent 

th e  phone tic  le ve l b u t an u n d e rly in g  leve l. Th is  can be illu s tra te d  by  

com paring  th e  sym bols used by  the  fo u r m a jo r A m e rica n  d ic tio n a rie s  

( Merriam-Webster's Collegiate Dictionary, Tenth Edition (M W ), 

Webster's New World Dictionary (W NW ), Random House Webster's 

College Dictionary (RHW ) and The American Heritage Dictionary of 

the English Language, Third Edition (AHD1) to  th e  in v e n to ry  of 

A m e rican  English v o w e l phonemes as found  in  G iegerich 1992.
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G iece rich MW W NW RHW AHD
i 6 a 6 a
i i i i i
e a a a a
e e e e e
ae a a a a
u u TTo oo “TO

u
w

u oo oo oo
o 6 6 0 o
0 o o o o
a a a o. a o, a 1
A d u u u
aj i I I i
aw au ou ou ou
3j oi o i o i o i
Table A . l  Sym bols fo r  English v o w e l phonemes in  fo u r  d ic tio n a rie s

The sym bols used in  th e  d ic t io n a ry  p ro n u n c ia tio n  guides h a ve  a 

n e a r ly  one -to -one  correspondence to  th e  in v e n to ry  o f phonemes, no t 

phones. T h e y  do not represent p red ic tab le  p h o n e tic  de ta ils  such as 

le n g th e n in g , nasalization, e t cetera.2 I f  find in g s  show  th a t  th e  

in v e n to ry  o f phonemes is d if fe re n t fro m  w h a t p re v io u s ly  tho u gh t, 

th is  m ust be represented in  a d ic t io n a ry ’s p ro n u n c ia tio n  guide.

M a n y  d ic t io n a ry  p ro n u n c ia tio n  guides do g ive  specia l sym bols 

fo r  vo w e ls  be fo re  / r / .  L e t us exam ine the  same fo u r  d ic tio n a rie s  to  

see h o w  th e y  represent the  h is to ric a l / V r /  sequences:

!RHW and AHD allow for dialects that contrast the vowel in "bother" (the \o \  
or \o \ )  w ith  the one in "father" (the \a \ ) .
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M W ty o s W N W 1X££ RHW ly p g AHD ty p e
ar ar b « r a Or a Or a
I r i r d i r d 6 r b i r a
E r3 e r.a r d e r d a r a a r a
A r ar c a r c a r c a r d
Or< or d o r c o r c o r c
U r ur d o o r c o o r c o o r d
Table A .2. R epresenta tions o f / V r /  sequences in  fo u r  d ic tio n a rie s

The re p re se n ta tio n s  fa l l  in to  fo u r categories, as described 

b e lo w :

a) Those w h ic h  use a sym bol fo r  a v o w e l be fo re  / r /  w h ic h  is 

d is t in c t fro m  a n y  o f th e  symbols used fo r  th e  n o n -rh o tic  vow e ls .

Th is is e f fe c t iv e ly  a m onophonem ic re p re se n ta tio n  fo r  the  RGD in  

q u e s tio n .

b) Those w h ic h  do n o t use a d is t in c t sym bo l fo r  a v o w e l before  

/ r / ,  but do g ive  th e  sequence its ow n  e n try  in  th e  p ro n u n c ia tio n  

guide. Th is could also be considered a m onophonem ic  

rep resen ta tion , w i t h  th e  in tro d u c tio n  o f a n e w  sym bo l be ing avo ided 

fo r  p ra c tic a l purposes.

c) Those w h ic h  do no t use a d is tin c t sym bo l fo r  a v o w e l before  

/ r / ,  but do in c lu d e  an  exem plar w o rd  in  th e  p ro n u n c ia tio n  gu ide so

th o u g h  some dictionaries may indicate nasalization for borrowings from  
languages like French, where nasalization is phonemic.
3MW transcribes all [Erl words with both \e r \  and \a r \ ,  effectively claiming 
that they are either /e r /  or /aer/ in various dialects.
4MW. RH, and AHD allow for possible [orl/[orl contrasts. All b r l words are 
transcribed w ith  the equivalent of [d) thus \or, or. o r\. while all possible [orl
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th a t  th e  reader has some idea o f w h ic h  sym bol is be ing  used. Th is is 

e f fe c t iv e ly  a b ip honem ic  representa tion  w h ic h  m a y  acknow ledge 

th a t th e  vow e ls  before  / r /  have d is tin c t a llophones.

d) Those w h ic h  use no d is tin c t sym bol fo r  a v o w e l before / r / .  

Th is is a b iphonem ic rep resen ta tion  w h ic h  does n o t tre a t th e  vow e ls  

before  / r /  as unusual in  a n y  w ay.

W e can see fro m  th e  ch a rt above th a t tre a tin g  th e  fo rm e r / V r /  

sequences as m onophonem es is no t uncom m on in  d ic t io n a ry  

p ro n u n c ia tio n  guides. The vo w e l [ar) is u n iv e rs a lly  recognized as 

m onophonem ic. M onophonem ic trea tm ents o f [ I r l  and [E rl are fa ir ly  

com m on. M onophonem ic trea tm en ts  of the  o th e r RGD's a re n 't found, 

though  the  te x t exp lana tions  o f d ic tio n a ry  p ro n u n c ia tio n  guides ( fo r  

example, the  one in  W N W ) m ay ca ll a tte n tio n  to  th e  unusual status o f 

vo w e ls  before / r / .

Since th e  m onophonem ic s tra tegy is p a r t ia l ly  recognized by 

some d ic tio n a ry  p ro n u n c ia tio n  guides, i t  m ay as w e ll  be fu l ly  

im p lem en ted . I recom m end d is tin c t symbols fo r  a l l  v o w e ls  before 

/ r /  in  a ll d ic t io n a ry  p ro n u n c ia tio n  guides.

words have the equivalent of an [ar] transcription, plus the appropriate 
equivalent of an [or] one as well, which is \6 r \  in all cases.
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6) There  are a num ber o f poss ib ilities fo r  fu tu re  s tu d y  in  areas 

re la tin g  to  th e  top ic  o f th is  d issertation, nam ely:

a) The p h o n e tic  data gathered in  Chapter 6 cou ld  be gathered 

fo r  a d if fe re n t d ia lec t area. Most spec ifica lly , i t  w o u ld  be in te re s tin g  

to  ga ther th e  pho n e tic  data fo r  speakers of a d ia le c t w h ic h  has 

co n tras tive  / o / .  o r w h ic h  contrasts th e  vow els in  “poor" and “pore.” 

L ikew ise , i t  w o u ld  be in te re s tin g  to  ga ther th e  data fo r  a d ia le c t in  

w h ic h  the  canon ica l v o w e l have d iffe re n t phone tic  re a liza tio n s  than  

those o f CE, such as the  “N o rthe rn  Cities S h ift"  area (L ab o v  et al, 

1972). I t  w o u ld  also be in te re s tin g  to  gather th e  data fo r  speakers of 

SSE, to c o n firm  o r co n trad ic t the c la im  th a t vow e ls  be fo re  / r /  in  SSE 

are not s ig n if ic a n tly  d if fe re n t p h o n e tica lly  fro m  th e ir  correspondents 

in  n o n -rh o tic  env ironm e n ts .

b) The psycho lin g u is tic  test in  Chapter 7 could be expanded. 

F irs t o f a ll, I th in k  i t  should be done again on a n o th e r body o f 

subjects just to  see i f  the  results are reproducib le. I t  cou ld  also be 

perform ed fo r  speakers o f a d ia lec t w h ic h  has o th e r v o w e l con trast 

in  rh o tic  and n o n -rh o tic  env ironm en ts , or w h ic h  has su b s ta n tia lly  

d iffe re n t pho n e tic  rea liza tions of canonical vow e ls  th a n  CE. In  such a 

s itua tion , m a n y  v o w e l pairs w ou ld  have to be added to  th e  test.

W ere I to  p e rfo rm  th e  test again, the re  are m a n y  pairs I w ou ld  

add to it. F irs t o f a ll. I w ou ld  add m ore pairs w ith  v o w e ls  be fo re  / r / ,
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/ I / ,  and / i ] / t so th a t th e  numbers o f responses in  these test sets 

w o u ld  be closer to  th e  num bers in  th e  c o n tro l sets. This w o u ld  h e lp  

to  de te rm in e  i f  th e  d iffe rences in  the  responses o f th e  test sets and 

c o n tro l sets w e re  rea l o r la rg e ly  due to  random  factors.

There are also possib ilities fo r  test pa irs  w h ic h  w ere  n o t 

considered. The vo w e ls  before / r / ,  / l / .  and / i ) /  w e re  o n ly  com pared 

to  th e  canon ica l vo w e ls . They could also be com pared to each o th e r. 

For example, th e  v o w e l in  “a ir ” could be com pared to  the  v o w e l in  

“a le .” Perhaps some o f these n o n -p ro to ty p ic a l vo w e ls  m ig h t jo in  

to g e th e r to fo rm  categories o f th e ir  ow n.

I t  w o u ld  also be in te re s tin g  to  conduct such a test fo r  speakers 

o f SSE and RP. M y  p re d ic tio n  w ou ld  be th a t  speakers of SSE w o u ld  

c lass ify  the  vo w e ls  before / r /  w ith  th e  ca non ica l vow els, w h ile  th e  

RP speakers m ig h t c lass ify  the  correspond ing vo w e ls  of RP w ith  th e  

canon ica l vo w e ls  to  an even lesser e x te n t th a n  th e  CE speakers.

c) So fa r. a ll th e  data w h ic h  supports th e  idea o f p ro to typ e  

e ffe c ts  in  phono log ica l ca tegoriza tion  has been gathered fo r  speakers 

o f N o rth  A m erica n  English. In  order to  t r u ly  be able to say th a t 

th e re  are p ro to typ e  e ffec ts  in  phono log ica l ca tego riza tion , 

experim ents such as th e  ones done by  Jaeger &  Ohala (1984) ,

D e rw in g  et al. ( 1 98 6 ) ,  and Guenter, Lew is, &  U rban  (1999 ,  and in  th is  

d isse rta tio n ) should  be perfo rm ed using m a n y  d if fe re n t languages.
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d ) The general idea o f h o w  d iph thongs (n o t just RGD’s) are 

ca tegorized  w ith  respect to  canon ica l vow e ls  needs some cross- 

lin g u is t ic  in ve s tig a tio n  as w e ll.  A  test lik e  th e  one in  C hapter 7 could 

be done w i th  speakers o f a w id e  v a r ie ty  o f languages w h ic h  have 

d ip h th o n g s . For example, th e  d iph thongs o f some languages (Dutch, 

F ris ian , G erm an) are o fte n  considered to be m onophonem ic  lik e  those 

o f Eng lish , bu t the  d iph thongs  o f some o th e r languages (F in n ish , fo r  

exam ple), are usua lly  considered b iphonem ic. A p s y c h o lin g u is tic  test 

w o u ld  d e te rm in e  i f  th is  d is t in c tio n  w ere  re fle c te d  in  n a t iv e  speakers' 

ca te go riza tio ns .

e) The effects o f o rth o g ra p h ic  bias are also u n k n o w n . I t  m ig h t 

be use fu l to  conduct such a tes t on a body o f i l l i te r a te  subjects, o r on 

speakers o f a language w hose c o n ve n tio n a l o r th o g ra p h y  is n o t 

a lp h a b e tic a lly  based (Chinese o r Japanese, fo r  exam p le ) to  see w h a t 

th e  e f fec ts  o f o rthog raph ic  bias are.
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Appendix B: Acoustic Data

B1: F1, F2, and F3 measurements (Hz) for all speakers at three points in time for 
all words measured. If formant value is missing, speaker did not pronounce the 
word.
Speaker 01: Male, age 22. From Ventun (Southern California)

N

N

M

M

T1 T2 T3
word E l E2 E E l E2 E2 E l E2 E2
dweeb 307 2076 2846 307 2499 3115 346 1846 2653
E 269 2499 3576 307 2499 3499 269 2423 3269
each 269 2615 3576 269 2615 3576 307 2615 3769
ease 346 2692 3384 307 2499 3230 307 2269 2846
eat 269 2538 3461 307 2615 3346 384 2499 2884
eke 384 2615 3692 307 2615 3653 230 2961 3384
eve 307 2692 3461 307 2576 3499 346 2076 2999
fatigue 269 2499 3115 346 2423 3153 346 2538 3115
heap 384 2653 3461 384 2576 3153 346 2115 2615
heath 269 2615 3346 346 2576 3153 346 2269 2884
heed 346 2615 3461 384 2615 3538 461 2153 2999
keen 307 2653 2653 346 2769 2769 346 2269 2269
O’Keefe 307 2423 3384 384 2384 3230 192 2230 2846
piece 384 2461 3461 346 2423 3269 307 2230 2884
quiche 307 2384 3346 346 2384 3192 307 2576 3115
scheme 384 2307 3384 346 2499 3230 307 1692 2730
siege 269 2346 2769 307 2615 3153 346 2384 3461
teethe 307 2576 3423 384 2461 3269 384 2076 2730

dish 346 2115 2961 499 2192 2923 538 1961 2846
give 384 2384 3384 538 2192 2999 499 1461 2384
hick 423 2230 2846 423 2230 2769 461 2307 2653
him 307 2346 3115 384 2230 2769 423 1730 2576
hip 538 2115 2884 461 1999 2807 499 1769 2615
his 423 2115 2961 499 1999 2884 423 1807 2846
hiss 346 2076 2884 423 2038 2884 423 1884 2692
id 384 2269 3038 461 2230 2923 499 1846 2884
if 423 2230 2999 499 2153 2769 615 1884 2576
in 346 2269 2769 346 2076 2730 346 1807 2730
it 423 2230 2923 538 2153 2923 576 1961 2923
itch 461 2230 2923 423 2115 2923 423 1999 2923
midge 538 1999 2846 499 1999 2923 384 1923 2961
Pibb 538 2153 2884 538 2076 2884 538 1692 2576
pig 576 2269 2846 538 2115 2923 384 2423 2846
pith 538 2038 2807 615 1961 2884 499 1769 2730

A 538 2153 2923 499 2269 2923 576 2269 2807
Abe 461 2384 2884 538 2384 2999 461 1576 2461
ace 538 2307 2961 461 2384 2999 384 2192 2923
ache 384 2269 3038 499 2346 2999 384 2653 3038
age 499 2192 2961 423 2538 2923 384 2192 3038
aid 576 2307 3038 538 2576 3076 499 1884 2730
aim 499 2423 2999 499 2499 2999 384 1730 2653

538 2384 3076 461 2423 3115 461 1692 2846
ate 423 2384 2923 538 2461 3038 423 2423 2961
beige 576 2038 2846 499 2384 2999 423 2269 2999
faith 615 2076 2653 538 2307 2999 461 2192 2884
H 499 2461 2999 461 2461 3153 307 2499 3269
haze 461 2230 2961 538 2307 2923 461 1884 2846
pain 346 2461 3192 423 2499 3115 423 2269 3076
pave 499 2269 2923 538 2307 2961 538 1769 2615
safe 615 1807 2692 538 2192 2923 423 2384 2961
scathe 499 2269 2999 461 2346 2999 384 1730 2653
vague 576 1961 2769 653 2230 2923 423 2384 2807

Beth 692 1807 2730 730 1846 2730 769 1538 2692
Bev 692 1807 2730 769 1807 2807 615 1423 2615
ebb 692 1961 2807 807 1923 2846 576 1499 2615
Ed 615 2038 2846 653 1961 2884 538 1769 2884
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/ * /

Ai/

Ai/

/o/

edge 576 1999 2961 692 2038 2884 576 2038 3038
etch 692 2076 2846 730 2038 2807 730 1961 2923
F 692 1961 2769 769 1807 2692 769 1653 2499
heck 807 1923 2692 730 1884 2576 576 2038 2615
M 769 2076 2692 884 1999 2692 846 1499 2576
N 653 1961 2730 615 1961 2730 499 1807 2653
peg 692 1961 2730 653 2038 2807 576 2346 2884
pep 807 1884 2653 730 1807 2692 615 1730 2576
pet 807 1884 2846 769 1846 2846 692 1846 2807
Pez 692 1846 2884 653 1730 2846 538 1538 2769
S 692 1923 2846 769 1923 2653 807 1846 2730
Tesh 730 1807 2615 807 1807 2576 692 1846 2615

add 807 1923 2730 884 1807 2692 692 1576 2615
Anne 423 2384 3115 423 2499 3307 384 1730 2692
ash 807 2153 2692 999 1807 2692 961 1730 2538
ass 923 1999 2769 999 1769 2692 961 1538 2615
at 807 1999 2846 999 1884 2692 653 1615 2769
badge 615 1961 2769 807 1846 2692 576 1846 2884
hack 999 1846 2576 961 1846 2538 769 1999 2499
hag 999 1961 2576 884 1846 2730 576 2230 2807
half 884 1999 2615 884 1846 2461 961 1615 2423
ham 538 2499 2999 423 2346 2653 423 1461 2076
has 961 2038 2769 846 1846 2769 653 1499 2730
hatch 999 1769 2461 961 1730 2461 884 1769 2692
path 884 1923 2615 846 1653 2538 730 1576 2461
perhaps 923 1730 2461 923 1692 2461 692 1384 2576
scab 576 2230 2884 884 1846 2461 769 1461 2307

douche 423 2230 2923 384 2038 2653 307 1884 2461
dude 461 2115 2769 499 1999 2576 384 1846 2576
goose 346 1807 2384 384 1692 2576 346 1807 2615
hoop 384 1230 2653 423 1269 2769 346 1038 2653
hoot 384 1384 2807 423 1499 2615 346 1884 2615
kook 384 1576 2538 423 1615 2461 346 1499 2499
move 384 1346 2653 346 1346 2653 461 1269 2576
ooze 307 1576 2538 423 1423 2538 346 1730 2653
pooch 384 1384 2653 346 1230 2615 307 1230 2461
rouge 384 1576 2153 423 1692 2307 423 1846 2307
soothe 461 1846 2653 461 1730 2461 384 1615 2615
spoof 423 1653 2538 307 1692 2384 346 1461 2499
spoon 384 1538 2499 461 1423 2538 423 1576 2538
stooge 346 2076 2769 346 1807 2653 384 2115 2461
tooth 384 1961 2653 461 1730 2346 346 1769 2423
tube 384 2076 2692 423 1884 2576 346 1269 2653
who 423 1307 2499 346 1230 2576 423 1346 2499
whom 346 1076 2730 346 1076 2730 346 1692 2653

butch 499 1115 2769 461 1230 2576 576 1807 2346
hood 538 1346 2884 576 1269 2769 538 1769 2807
hoof 576 1538 2807 576 1499 2884 538 1346 2730
hook 538 1499 2653 538 1499 2653 461 1423 2692
push 538 1384 2461 423 1538 2307 461 1653 2230
puss 423 1307 2538 499 1384 2653 576 1499 2730
put 538 1192 2615 538 1461 2615 499 1807 2846

gauche 461 1884 2499 538 1461 2499 423 1384 2576
globe 576 1269 2807 576 1269 2884 423 999 2884
home 307 1038 1730 307 1038 1692 384 999 1846
hope 615 1192 2807 499 1115 2769 499 999 2769
hose 692 1384 2692 423 1192 2653 384 1538 2807
host 576 1346 2730 576 1269 2807 461 1346 2730
loathe 615 1384 2807 538 1269 2769 499 1269 2769
oaf 653 1346 2499 615 1192 2692 423 961 2730
oak 615 1538 2461 576 1461 2615 461 1115 2692
oat 576 1307 2769 576 1153 2730 461 1192 2692
oath 576 1346 2538 615 1230 2692 499 1153 2730
ode 615 1307 2653 499 1192 2615 499 1461 2192
owe 615 1423 2461 576 1269 2499 461 1038 2576
own 423 1269 1807 499 961 1807 384 1115 1807
poach 615 1461 2692 499 1384 2615 499 1230 2461
stove 576 1730 2653 538 1538 2538 538 1269 2499
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- vogue 61S 1384 2346 615 1346 2499 576 1076 2538

/Q/ Goth 576 1653 2499 730 1269 2423 730 1230 2692
hob 730 1307 2423 692 1230 2461 615 1076 2538
bock 692 1192 2384 692 1230 2538 769 1423 2384
hodge 846 1307 2538 769 1269 2499 615 1692 2653
hog 846 1230 2307 692 1230 2307 692 1384 2346
hop 769 1230 2692 692 1269 2692 769 1230 2576
odd 730 1153 2499 692 1192 2538 615 1538 2461
off 692 1115 2461 692 1192 2499 730 1230 2461
on 961 1269 2384 961 1192 2384 923 1461 2346
ought 769 1115 2269 730 1192 2269 653 1384 2423
Oz 846 1153 2499 769 1192 2576 653 1461 2461
po6h 692 1153 2384 653 1307 2423 769 1423 2346
Scotch 615 1576 2192 846 1576 2307 769 1461 2384
spa 692 1192 2307 730 1346 2576 846 1346 2576
Tom 923 1384 2576 961 1346 2461 999 1346 2346
toss 730 1307 2461 653 1230 2653 730 1230 2615

ItJ hub 769 1576 2846 807 1461 2846 615 1192 2576
Huck 807 1461 2692 692 1423 2653 615 1576 2653
huff 769 1499 2499 692 1461 2576 692 1307 2461
hug 807 1423 2653 769 1538 2692 576 1576 2653
hum 923 1461 2461 846 1346 2692 884 1230 2461
hun 884 1423 2730 961 1423 2730 730 1576 2615
hush 884 1461 2692 807 1499 2653 692 1461 2576
hut 807 1538 2730 769 1499 2653 576 1653 2653
hutch 730 1538 2769 769 1538 2730 576 1769 2884
of 769 1461 2538 769 1384 2692 653 1346 2538
pudge 846 1423 2846 692 1461 2807 538 1923 2692
pus 807 1499 2730 769 1423 2807 769 1499 2923
scuzz 692 1807 2499 692 1538 2499 538 1538 2730
spud 615 1499 2730 769 1499 2730 576 1692 2730
up 807 1461 2576 807 1461 2730 730 1269 2730

[Ir] ear 307 2461 3076 346 2461 3076 423 1961 2499
[Hr] air 615 2269 2730 615 2115 2769 576 1692 2423
[Ar] are 769 1153 2307 730 1269 2269 692 1346 1923
[Or] ore 269 961 2346 307 807 2192 346 1038 1884
[*] her 615 1576 1769 576 1384 1846 692 1461 1846

/u/ eel 346 2576 3423 307 2538 3192 461 2307 2769
Al/ ill 346 2038 2884 423 1769 2846 538 1461 2769
/el/ ale 461 2192 2923 499 2307 2923 653 1384 2730
/el/ L 807 1807 2807 807 1692 2807 769 1423 2807
/*]/ Al 807 1923 2730 961 1653 2576 769 1346 2692
/uV pool 307 846 2653 307 961 2807 423 961 2999
/ u l / pull 615 1153 2769 576 1076 2884 538 1076 2923
/oV hole 269 692 2423 423 846 2653 346 769 2884
/al/ hall 846 1230 2538 653 1076 2692 576 961 2615
/ A l / hull 653 1115 2769 538 1038 2884 538 961 2769

<ing> ping- 461 2153 2807 346 2653 2961 269 2692 2999
<eng> length 423 1461 2692 461 1730 2769 384 1769 2576
<ang> hang 307 2346 3230 384 2423 3115 384 2615 3076
<ong> -pong 1076 1346 2307 1038 1269 2499 1076 1384 2461
<ung> hung 961 1423 2615 884 1346 2692 923 1307 2499

Speaker 02: Male, age 19. From Palo Alto (Northern California)

vowel
N

T1 T2 T3
word E l E2 E2 E l E2 E l E l E2 E2
dweeb 307 2269 2846 307 2423 2923 384 2076 2576
E 307 2499 3499 269 2461 3423 307 2384 3153
each 230 2423 3423 346 2423 3461 307 2384 3269
ease 230 2423 3384 269 2461 3384 346 2153 2961
eat 346 2461 3461 307 2499 3423 384 2423 3384
eke 230 2461 3423 307 2499 3384 269 2461 3269
eve 269 2499 3307 230 2499 3384 384 2115 2769
fatigue 423 2192 2923 346 2230 2923 307 2384 2999
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N

M

f e /

/« /

heap 384 2384 3038 346 2384 3115 423 2115 2923
heath 423 2499 3307 384 2461 3269 461 2384 2999
heed 346 2499 3384 423 2499 3346 346 1999 2846
keen 385 2692 3269 307 2769 3269 384 1999 2961
OXeefe 307 2461 3384 346 2423 3269 384 2307 2923
piece 384 2499 3346 423 2423 3076 461 2269 3038
quiche 461 2538 3269 384 2499 3115 346 2307 3038
scheme 346 2615 3192 307 2576 3230 269 1692 2846
siege 423 2307 2884 461 2307 2884 346 2307 2961
teethe 346 2423 3307 269 2461 3307 346 1999 2884

dish 346 2269 2884 423 2153 2846 499 2038 2769
give 384 2153 2923 423 1923 2653 384 1538 2615
hick 461 1999 2846 499 1923 2730 423 2115 2692
him 384 1999 2923 384 1807 2846 423 1538 2730
hip 423 1999 2923 461 1923 2846 461 1692 2692
his 461 2115 2884 499 1999 2961 384 1807 2846
hiss 499 2076 2884 499 1999 2884 461 1884 2923
id 576 2076 2846 576 2038 2807 538 1923 2807
if 499 1923 2884 499 1884 2692 499 1807 2653
in 423 2115 2846 346 2038 2923 384 1769 2961
it 499 1999 2846 538 2038 2884 423 1884 2923
itch 499 2115 2884 538 2115 2961 384 1999 3076
midge 461 2076 2807 499 2076 2923 423 1999 2999
Pibb 538 1807 2807 499 1846 2807 461 1615 2730
pig 538 2038 2884 499 2153 2807 461 2192 2653
pith 499 2038 2846 461 1961 2846 538 1769 2769

A 461 2192 2846 423 2269 2999 461 2153 2961
Abe 423 2192 2846 384 2269 2999 423 1653 2576
ace 423 2230 2961 461 2346 3153 423 2192 2961
ache 538 2115 2923 461 2230 3038 499 2307 2923
age 461 2269 2884 423 2346 2999 423 2153 2884
aid 576 2153 2884 423 2384 2961 384 1999 2807
aim 423 2076 2884 423 2230 2999 384 1653 2769
ape 499 2230 2884 423 2423 2961 423 1884 2692
ate 499 2307 2961 461 2423 2999 384 2384 2961
beige 538 2038 2730 499 2230 2884 461 2076 2692
faith 499 2076 2807 499 2269 2884 423 2038 2884
H 499 2384 2884 499 2269 2884 384 2269 2923
haze 576 2307 3076 499 2307 2999 384 1999 2884
pain 346 2307 2999 346 2423 2923 346 1961 2807
pave 615 2384 2961 499 2423 2999 499 1846 2769
safe 538 1999 2807 499 2230 2884 423 2230 2846
scathe 538 2346 2884 461 2346 2884 499 1884 2807
vague 615 1846 2615 538 1999 2884 423 2307 2846

Beth 576 1692 2692 692 1807 2692 615 1769 2730
Bev 615 1807 2769 615 1807 2769 576 1538 2769
ebb 692 1769 2884 538 1692 2846 461 1538 2653
Ed 499 2038 2807 576 1884 2846 576 1769 2769
edge 576 1961 2769 538 1961 2807 461 1961 2807
etch 653 1961 2730 653 1961 2923 576 2038 2961
F 615 1923 2846 653 1923 2807 653 1730 2807
heck 692 1884 2730 692 1999 2807 615 2038 2769
M 692 1884 2923 538 1846 2923 538 1576 2769
N 538 1884 2846 576 1884 2807 538 1692 2846
PCg 615 2038 2807 538 2115 2923 499 2269 2846
pep 653 1730 2846 576 1653 2846 576 1576 2653
pet 653 1923 2807 615 1807 2807 576 1846 2807
Pez 653 1923 2769 499 1807 2807 461 1615 2769
S 653 1846 2884 615 1807 2846 576 1692 2807
Tesh 615 1923 2846 615 1884 2807 576 1846 2769

add 807 1692 2653 846 1730 2730 730 1730 2846
Anne 346 2384 2999 346 2115 2884 346 1615 2884
ash 807 1692 2769 923 1769 2769 769 1923 2846
ass 692 1769 1653 884 1615 1653 807 1576 1538
at 807 1807 2730 884 1769 2769 692 1730 2923
badge 653 1846 2653 846 1730 2769 615 1884 2923
hack 923 1769 2769 923 1692 2769 884 1884 2615
hag 846 1846 2730 692 1923 2769 538 2230 2730
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/u/

M

lol

laj

/a J

half 961 1769 2692 961 1653 2807 846 1615 2769
ham 461 2230 2961 538 2038 2807 538 1423 2884
has 846 1653 2692 769 1692 2769 576 1730 2923
hatch 999 1884 2769 884 1807 2769 846 1961 2807
path 846 1807 2923 884 1653 2730 961 1769 2730
perhaps 884 1615 2730 884 1730 2769 846 1538 2692
scab 461 2192 2692 769 1884 2538 615 1499 2499

douche 461 2038 2653 423 1884 2576 384 1653 2461
dude 423 1923 2653 423 1884 2384 499 1730 2384
goose 461 1769 2384 423 1576 2423 384 1730 2499
hoop 499 1307 2269 423 1230 2423 423 1038 2269
hoot 423 1499 2384 423 1269 2346 384 1307 2346
kook 384 1346 3384 346 1384 3461 269 1230 3499
move 461 1461 2384 423 1269 2384 423 1230 2423
ooze 423 1346 2307 423 1461 2269 423 1730 2423
pooch 538 1307 2384 461 1346 2384 423 1576 2384
rouge 461 1653 2307 384 1653 2384 461 1653 2307
soothe 499 1769 2576 384 1769 2576 346 1692 2692
spoof 499 1384 2423 384 1384 2307 461 1384 2461
spoon 423 1423 2384 307 1307 2576 384 1615 2576
stooge 423 1923 2653 461 1769 2461 461 1807 2346
tooth 423 1769 2346 423 1576 2384 384 1730 2423
tube 461 1961 2461 461 1807 2384 423 1346 2346
who 346 1153 2346 346 1076 2499 423 1153 2615
whom 423 1076 2461 346 999 2576 384 961 2615

butch 615 1192 2653 499 1307 2615 461 1807 2423
hood 538 1461 2692 499 1499 2730 538 1807 2807
hoof 538 1346 2538 538 1269 2576 499 1307 2653
hook 653 1461 2576 576 1384 2615 499 1307 2384
push 615 1192 2538 538 1346 2499 576 1807 2461
puss 615 1307 2730 538 1461 2692 538 1807 2923
put 615 1269 2730 499 1538 2615 576 1730 2499

gauche 576 1576 2384 461 1269 2499 499 1730 2384
globe 615 1384 2846 538 1346 2769 576 1153 2730
home 346 961 2999 423 999 3076 423 923 3230
hope 576 1230 2615 576 1153 2615 576 1038 2653
hose 576 1499 3384 538 1346 3461 384 1576 3615
host 499 1423 2576 499 1192 2538 423 1499 2538
loathe 499 1230 2846 538 1423 2653 576 1538 2692
oaf 653 1538 2692 499 1269 2692 499 961 2615
oak 615 1346 2499 538 1192 2576 423 999 2576
oat 576 1423 2615 538 1230 2615 538 1538 2461
oath 653 1461 2692 576 1384 2692 538 1461 2576
ode 538 1384 2576 538 1230 2576 499 1615 2461
owe 653 1384 2615 499 1153 2576 499 999 2653
own 730 1307 2884 423 961 2730 384 1384 2692
poach 499 1307 2423 499 1230 2538 461 1615 2346
stove 538 1615 2730 576 1538 2730 499 1307 2653
vogue 538 1346 2615 576 1346 2538 461 1230 2423

Goth 653 1769 2538 884 1307 2846 961 1615 2807
hob 769 1346 2769 807 1269 2807 653 1307 2730
hock 846 1346 2615 807 1346 2615 884 1461 2499
hodge 807 1269 2692 807 1384 2730 653 1807 2692
hog 961 1423 2692 884 1346 2769 615 1538 2576
hop 884 1423 2769 807 1423 2769 846 1384 2692
odd 730 1307 2769 846 1307 2807 692 1576 2769
off 884 1230 2923 884 1269 2961 923 1307 2923
on 807 1115 3269 769 1269 3269 730 1499 2961
ought 846 1230 2846 846 1307 2884 846 1615 2923
Oz 884 1346 2923 846 1269 2884 538 1538 2923
posh 884 1423 2730 923 1346 2653 923 1653 2692
Scotch 576 1730 2576 884 1576 2615 769 1999 2884
spa 692 1269 2538 769 1230 2576 807 1384 2576
Tom 807 1307 2961 884 1307 3192 923 1307 3038
toss 807 1423 2692 807 1230 2730 884 1423 2692

hub 692 1499 2846 653 1423 2807 538 1423 2730
Huck 653 1576 2769 653 1576 2846 538 1615 2769
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huff 846 1423 2884 769 1423 2961 730 1346 2884
hug 692 1538 2653 615 1615 2615 499 1692 2384
hum 846 1346 2999 730 1384 2961 730 1230 2923
hun 730 1499 3076 769 1576 3076 769 1615 2923
hush 807 1499 2807 692 1653 2730 692 1846 2807
hut 807 1538 2923 730 1730 2846 692 1692 2961
hutch 807 1653 2769 730 1692 2730 692 1961 2730
of 692 1615 2576 576 1499 2807 538 1384 2538
pudge 692 1461 2692 538 1692 2730 499 1961 2730
pus 769 1423 2692 692 1576 2692 653 1692 2846
scuzz 576 2038 2538 692 1653 2692 538 1576 2884
spud 653 1461 2653 576 1615 2769 461 1692 2923
up 769 1499 2692 692 1499 2769 538 1384 2692

[Ir] ear 269 2269 2846 384 2269 2769 499 1730 2346
[Er] air 538 2153 2769 576 1961 2653 576 1653 2307
[Ar] are 769 1307 2461 807 1115 2653 730 1346 2346
[Or] ore 423 807 2923 423 923 2807 538 1192 2307
[*] her 576 1423 1769 461 1384 1730 576 1384 1769

m eel 269 2461 3423 384 2461 3346 384 2384 3115
Al/ ill 538 2038 2769 538 1846 2961 576 1423 2999
/ey ale 538 2192 2923 499 2230 2923 615 1884 2923
feU L 615 1653 2807 576 1576 2884 653 1269 3038
/* i/ Al 923 1576 2769 999 1499 2769 730 1269 2769
/ul/ pool 384 769 2884 384 729 2769 346 769 2846
All/ pull 538 1038 2884 538 1038 2884 538 1038 2846
/o 1/ hole 461 769 2999 346 769 3192 384 807 3076
fay hall 807 1115 2999 730 1038 2961 653 1153 3269
/aJ/ hull 692 1192 3115 730 1038 3076 615 961 3076

<ing> ping- 346 2153 2807 346 2192 2653 269 2230 2615
<eng> length 423 1384 2846 423 1884 2769 346 2384 2730
<ang> hang 346 2153 2884 423 2192 2884 346 2423 2807
<ong> -pong 807 1269 2807 884 1346 2923 730 1346 2884
<ung> hung 884 1576 2884 846 1423 2961 692 1384 2730

Speaker 03: Male, age 23. From El Monte (Southern California)

N

N

T1 T2 T3
word E l E2 E2 E l E2 E2 a E2 E2
dweeb 384 2807 3653 384 2769 3653 384 2423 3499
E 346 2846 3461 461 2884 3269 269 2846 3230
each 307 2961 3192 384 2961 3230 346 2846 3384
ease 384 2846 3307 461 2884 3307 307 2115 3038
eat 423 2884 3807 346 2884 3692 384 2807 3461
eke 461 2807 3499 384 2807 3499 346 2999 3499
eve 346 2807 3692 346 2807 3807 461 2499 3307
fatigue 384 2538 2999 423 2653 3115 384 2615 3115
heap 384 2846 3653 346 2807 3615 384 2846 3538
heath 461 2961 3076 423 2961 3576 384 2692 3115
heed 423 2846 3499 346 2807 3615 384 2615 3499
keen 461 2923 3615 346 2923 3730 461 2961 3653
OXeefe 346 2730 3384 307 2807 3346 423 2692 3384
piece 384 2846 3538 269 2730 3538 423 2576 3153
quiche 307 2884 3499 346 2769 3538 384 2923 3230
scheme 499 3153 3423 423 2923 3346 423 2807 3499
siege 384 2461 2999 346 2807 3230 423 2307 3038
teethe 423 2653 3269 384 2807 3230 461 2346 2999

dish 461 2230 3038 576 2192 2923 538 2230 2923
give 384 2423 3038 538 2192 2961 538 1769 2807
hick 461 2384 3192 615 2230 3192 576 2192 3038
him 461 2346 3192 499 2115 3115 653 1461 3038
hip 423 2307 3192 538 2192 2999 615 1961 2807
his 461 2230 3038 538 2153 3038 461 1846 3076
hiss 499 2230 3076 538 2115 3038 461 1961 3153
id 461 2346 3076 499 2307 3192 499 2115 3038
if 499 2307 3076 653 2115 2999 615 1807 2807
in 461 2499 3269 461 2307 3346 423 1884 3230
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M

Izl

/ * /

/u/

it 461 2423 3192 499 2269 3153 538 2115 3076
itch 384 2384 3153 423 2461 3230 499 2076 3076
midge 613 2153 2961 499 2346 3153 461 2230 3192
Pibb 499 2230 2999 423 2192 3038 538 2038 2807
pig 615 2269 2961 499 2230 3076 461 2307 2884
pith 653 2115 3153 615 2076 3076 576 1923 3038

A 499 2423 3230 499 2576 3269 423 2538 3269
Abe 576 2615 3153 461 2653 3192 461 2076 2884
ace 461 2692 3076 461 2884 3230 423 2423 3076
ache 653 2653 3153 538 2730 3115 499 2846 3115
age 499 2615 3076 461 2692 2961 384 2576 2999
aid 499 2653 3115 461 2692 3076 384 2192 2961
aim 615 2730 3115 538 2846 3192 538 2653 3115
ape 538 2653 3192 499 2769 3230 423 2923 3038
ate 499 2576 2999 423 2807 3192 307 2846 3230
beige 653 2423 2846 576 2576 3153 423 2307 2923
faith 615 2076 2769 653 2499 3076 615 2346 3115
H 499 2884 3192 384 2884 3192 423 2692 3153
haze 461 2615 3115 423 2730 3230 307 2192 2961
pain 499 2538 3230 461 2692 3269 384 2884 3269
pave 576 2423 3115 461 2423 3153 461 1730 2884
safe 653 2038 2961 538 2499 3038 576 1961 2769
scathe 384 2653 2999 423 2499 3192 423 2153 2923
vague 615 2307 2884 576 2346 3076 615 2423 2961

Beth 653 1923 2884 769 1923 2846 730 1653 2807
Bev 653 2038 2961 692 1961 2884 653 1538 2846
ebb 769 2153 3038 730 2038 3115 653 1692 2807
Ed 499 2346 3153 615 2192 3038 615 2076 3115
edge 653 2307 3115 692 2269 2999 538 2038 3153
etch 461 2115 3076 653 2115 2961 538 2076 2961
F 692 2076 2807 692 1846 2884 615 1653 2884
heck 846 2153 2999 769 2038 2923 769 1999 2769
M 615 2192 3192 615 2115 3269 615 1499 3115
N 576 2384 3076 538 2192 3115 538 1846 2999
1*8 653 2461 3038 576 2346 3076 538 2423 3038
pep 615 1961 2961 692 1999 2846 692 1923 2807
pet 807 2076 2999 807 2115 2961 769 2038 3038
Pez 692 2076 2961 615 1923 2999 499 1769 2999
S 653 2153 2961 884 1923 3038 730 1807 2884
Tesh 846 2153 3115 769 2038 2999 730 1999 3076

add 807 2153 2923 884 1999 2884 653 1884 2923
Anne 615 2384 3115 538 2038 2999 461 1653 2999
ash 923 1999 2884 923 1923 2807 961 1807 2846
ass 961 2038 2999 1038 1884 2846 1038 1730 2923
at 961 2153 2999 884 1999 2923 961 1807 2884
badge 615 2115 2884 884 2038 2884 653 1961 2999
hack 923 2076 2961 961 1961 2730 1076 1999 2846
hag 923 2115 2961 923 1961 2999 769 2038 2730
half 1076 1961 2846 999 1846 2807 1076 1807 2807
ham 846 2192 3038 961 1807 2999 653 1230 2961
has 999 1999 2884 884 1961 2884 692 1769 2923
hatch 999 1961 2730 884 1846 2769 884 1923 2884
path 1038 1884 2807 961 1692 2884 923 1653 2884
perhaps 923 1999 2769 961 1884 2807 807 1615 2769
scab 576 2461 2807 807 1999 2807 846 1692 2730

douche 346 1923 2576 269 1423 2653 423 1730 2692
dude 499 2346 2692 461 1961 2730 461 1884 2499
goose 461 1730 2653 461 1576 2769 346 1692 2807
hoop 423 1153 2923 423 1115 2807 384 1076 2730
hoot 461 1307 2615 384 1230 2692 346 1192 2692
kook 384 1384 2807 423 1230 2692 384 1269 2807
move 423 1076 2653 461 1230 2846 538 1076 2653
ooze 461 1269 2692 423 1269 2615 423 1653 2653
pooch 538 1115 2653 423 1115 2692 346 1269 2730
rouge 461 1269 2346 461 1153 2499 423 1653 2384
soothe 461 1730 2807 461 1576 2692 423 1538 2846
spoof 461 1423 2615 499 1346 2807 423 1269 2730
spoon 538 1423 2730 538 1269 2846 538 1423 2692
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stooge 461 1923 2846 461 1807 2653 384 2076 2692
tooth 384 1846 2730 384 1615 2807 384 1499 2807
tube 499 1846 2730 461 1730 2769 499 1307 2769
who 338 1153 2615 461 1153 2615 423 1115 2576
whom 576 1076 2307 423 999 2423 499 999 2346

A)/ butch 338 1269 2884 576 1384 2846 615 1961 2884
hood 653 1538 2884 576 1538 2846 615 1846 2961
hoof 576 1499 2807 615 1423 2807 576 1461 2961
hook 538 1384 2846 615 1384 2730 576 1384 2730
push 576 1423 2730 653 1499 2730 576 1846 2730
puss 692 1269 2961 615 1461 2961 653 1730 2999
put 576 1346 2769 576 1499 2884 499 1807 2884

lol gauche 499 1230 2538 461 1153 2576 499 1230 2653
globe 499 961 2923 615 1230 2807 461 1076 2692
home 461 1076 3038 499 923 3038 499 961 3115
hope 576 1192 2692 576 1115 2653 538 999 2730
hose 653 1346 2846 538 1192 2769 461 1538 2807
host 653 1269 2769 499 1192 2807 499 1384 2923
loathe 653 1384 3153 653 1461 2923 538 1384 2807
oaf 538 1307 2653 576 1076 2692 538 1076 2769
oak 576 1153 2730 499 1115 2730 576 1038 2730
oat 653 1423 2615 653 1269 2769 423 1230 2807
oath 576 1384 2653 499 1153 2846 461 1269 2807
ode 576 1269 2769 576 1153 2730 499 1423 2653
owe 615 1346 2653 615 1076 2807 384 1076 2692
own 538 1192 2846 461 999 2884 499 1076 2884
poach 615 1346 2653 538 1153 2653 499 1192 2730
stove 653 1730 2692 576 1269 2653 538 1115 2692
vogue 692 1307 2576 615 1230 2692 538 999 2884

faJ Goth 653 1461 2615 884 1269 2807 846 1384 2846
hob 884 1461 2769 923 1461 2807 692 1346 2769
hock 884 1269 2923 884 1269 2923 884 1307 2769
hodge 884 1384 2884 846 1423 2807 576 1923 2999
hog 807 1307 2653 923 1346 2615 653 1576 2615
hop 1076 1461 2807 999 1499 2769 961 1423 2730
odd 884 1423 2846 999 1499 2846 615 1884 2999
off 961 1461 2807 884 1384 2807 846 1384 2730
on 884 1346 2961 923 1384 2961 730 1730 2999
ought 923 1346 2807 846 1269 2807 807 1499 2807
Oz 846 1384 2884 846 1461 2769 653 1653 2961
posh 961 1461 2923 884 1423 2769 884 1769 2615
scotch 730 1615 2461 884 1346 2884 999 1538 2807
spa 730 1499 2730 846 1499 2884 807 1730 2769
Tom 961 1423 2923 1153 1384 2923 1230 1346 2884
toss 1038 1615 2769 961 1538 2769 730 1576 2730

M hub 769 1538 2846 692 1423 2884 615 1346 2769
huck 923 1615 2769 807 1499 2884 769 1461 2807
huff 807 1653 2807 692 1461 2730 730 1499 2807
hug 961 1730 2769 692 1653 2846 576 1615 2884
hum 730 1423 2384 692 1346 2230 692 1269 2307
hun 730 1576 2461 730 1538 2423 653 1846 2384
hush 807 1653 2923 730 1653 2730 615 1923 2961
hut 807 1653 2846 807 1653 2999 692 1923 2923
hutch 692 1615 2807 769 1653 2884 692 1923 2846
of 769 1499 2884 807 1499 2846 576 1423 2807
pudge 846 1615 2884 730 1653 2999 576 1999 3115
pus 884 1461 2961 846 1653 2807 730 1615 3076
scuzz 538 1961 2730 653 1769 2884 615 1692 2999
spud 615 1576 2730 692 1846 2961 615 1961 3038
up 730 1538 2884 730 1576 2846 653 1499 2961

[Ir] ear 307 2807 3423 423 2653 3230 461 2038 2576
[Er] air 615 2461 2961 615 2423 2884 576 2192 2461
[Ar] are 807 1307 2615 807 1307 2615 807 1423 2115
[Or] ore 384 999 2692 499 846 2615 615 1115 2153
M her 730 1461 1961 576 1423 1961 538 1769 1884

m eel 307 2769 3615 346 2769 3461 499 2038 3153
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m ill 423 2192 3192 499 2038 3076 538 1538 3038
/el/ ale 576 2576 2999 538 2461 2961 499 2192 2961ft 1/ L 692 2076 2999 807 1846 3076 653 1346 2999
/*!/ Al 999 1961 2769 961 1807 2846 999 1576 2961
/ul/ pool 538 923 2692 423 999 2576 538 999 2846
Ail/ pull 461 1076 3615 423 961 3461 384 1076 3692toy hole 615 1038 2807 461 961 2807 346 846 2884
/al/ hall 807 1230 2846 884 1115 2961 807 1153 3153
/Al/ hull 653 1153 2999 615 1076 3115 576 999 3153

«dng> ping 538 2730 3192 461 2730 3192 423 2807 3115
<eng> length 730 1538 3346 692 2115 3346 615 2653 3269
<ang> hang 653 2499 3076 653 2461 3269 653 2653 3153
<ong> pong 884 1307 2692 961 1307 2807 884 1346 2884
<ung> hung 769 1423 2461 730 1423 2384 730 1423 2346

Speaker 04: Female, age 29. From Modesto (Northern California)

N

N

M

T1 T2 T3
word E l E2 E l E l E2 E1 E l E2 E2
dweeb 461 1923 2461 346 2461 3038 499 2076 2692
E 461 2423 3192 384 2307 3038 384 2346 2923
each 423 2499 3076 423 2538 3076 307 2384 3038
ease 423 2538 3192 346 2461 2999 307 2115 2692
eat 384 2499 3269 461 2576 3115 384 2423 3153
eke 307 2384 2999 346 2384 3038 346 2384 3038
eve 423 2384 2999 384 2423 3076 307 2076 2807
fatigue 384 2384 2884 423 2346 2923 346 2307 2692
heap 384 2499 2961 384 2499 3307 307 2461 3076
heath 384 2538 3038 384 2576 2961 346 2346 2999
heed 384 2692 3038 346 2653 3076 346 2269 2961
keen 423 2615 3115 499 2538 2884 384 2576 2923
OXeefe 346 2461 2961 384 2346 2999 384 2423 2884
piece 461 2423 2923 384 2423 2923 346 2346 2807
quiche 384 2423 2999 346 2346 2923 346 2423 2846
scheme 423 2307 2884 384 2461 2884 384 2423 2769
siege 384 2115 2692 423 2423 2884 461 2307 2730
teethe 423 2384 2884 423 2423 2846 423 1999 2653

dish 499 1999 2769 499 1884 2692 538 1961 2653
give 423 2307 2730 423 1884 2615 423 1499 2384
hick 499 2076 2576 461 1999 2576 538 2038 2384
him 384 1999 2423 346 1999 2538 538 1807 2461
hip 538 2115 2692 576 1961 2615 499 1807 2538
his 461 2038 2538 423 1846 2499 346 1692 2307
hiss 653 1961 2499 615 1884 2499 499 1846 2538
id 538 2192 2769 499 2076 2807 576 1961 2692
if 538 1999 2730 576 1884 2692 499 1807 2499
in 423 2153 2884 346 2038 2807 384 1923 2692
it 499 2192 2769 384 2115 2692 423 1923 2692
itch 423 2153 2846 461 2192 2884 423 1999 2730
midge 576 1769 2538 499 1923 2730 499 1846 2653
Pibb 576 2038 2769 423 1846 2576 576 1615 2423
pig 538 2269 2615 461 2076 2692 384 2230 2807
pith 615 2076 2730 538 2076 2807 499 2076 2615

A 692 2192 2692 499 2153 2846 499 2307 2807
Abe 499 2269 2846 576 2346 2846 423 1692 2384
ace 461 2192 2730 461 2192 2730 423 2269 2769
ache 538 2076 2923 499 2192 2807 423 2346 2730
age 499 2269 3038 423 2461 3115 384 2346 2961
aid 576 2115 2730 423 2384 2999 384 2384 2923
aim 461 2307 2923 499 2538 3076 423 2230 2846
ape 538 2269 3038 423 2423 2999 384 2461 2961
ate 461 2346 2923 423 2461 3038 384 2384 2961
beige 461 1961 2730 384 2423 2923 423 2269 2769
faith 538 1846 2499 499 2153 2769 307 2192 2884
H 615 2192 2769 499 2346 2961 384 2307 2923
haze 538 2230 2769 461 2346 2923 499 1923 2461
pain 461 2384 2807 538 2384 2730 461 2192 2846
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- pave 576 2269 2769 499 2384 2846 461 1653 2499
" safe 461 1923 2538 538 2076 2653 423 2076 2538
• scathe 538 2038 2692 461 2153 2730 423 1884 2499
*• vague 576 1884 2423 423 2153 2730 499 2230 2538

w Beth 692 1692 2461 692 1730 2538 692 1615 2461
Bev 692 1692 2538 653 1615 2499 538 1384 2384
ebb 692 1846 2730 615 1846 2769 576 1692 2692
Ed 692 1961 2807 615 1961 2807 423 1884 2807
edge 615 1961 2653 653 1884 2730 461 1884 2730
etch 692 1884 2692 615 1846 2692 615 1807 2692
F 730 1807 2499 730 1769 2384 730 1807 2461
heck 769 1846 2423 692 1846 2423 692 1846 2384
M 615 2115 2653 615 1923 2499 615 1615 2384
N 538 2153 2769 499 2076 2846 423 1807 2730
peg 615 2076 2807 499 1923 2692 461 2038 2576
pep 884 1884 2423 807 1730 2461 692 1615 2384

884 1884 2730 769 1884 2807 692 1846 2730
Pez 730 1923 2769 576 1769 2576 423 1653 2423
S 730 1923 2461 692 1807 2461 692 1730 2461
Tesh 884 1961 2615 807 1884 2615 846 1846 2538

1*1 add 884 1884 2692 923 1692 2576 769 1769 2615
Anne 769 2192 2730 769 1884 2576 653 1653 2423
ash 807 1923 2615 884 1730 2538 807 1769 2384
ass 807 1846 2653 999 1730 2423 923 1653 2499
at 807 1846 2615 961 1807 2692 884 1692 2538
badge 653 1923 2615 769 1884 2653 615 1769 2653
hack 961 1807 2769 1038 1807 2807 961 1769 2884
hag 846 1884 2653 769 1769 2615 653 1923 2461
half 884 1615 2692 999 1615 2769 999 1538 2615
ham 730 2230 2769 769 1923 2730 769 1499 2307
has 807 1730 2576 807 1692 2499 461 1538 2461
hatch 884 1884 2423 884 1807 2423 884 1730 2692
path 923 1807 2615 923 1653 2615 846 1576 2538
perhaps 846 1692 2461 846 1615 2461 769 1499 2269
scab 615 1923 2576 653 1846 2461 615 1576 2307

M douche 423 1923 2615 384 1461 2423 499 1499 2384
dude 423 1923 2307 384 1499 2269 384 1615 2269
goose 499 1769 2346 423 1384 2346 384 1538 2307
hoop 346 1307 2384 461 1192 2384 461 999 2423
hoot 384 1076 2423 461 1115 2384 423 999 2423
kook 461 1307 2346 423 1230 2346 499 1038 2346
move 499 1307 2423 461 1115 2269 499 1038 2269
ooze 461 1153 2384 384 1153 2307 461 1653 2307
pooch 499 1115 2461 499 999 2461 384 1230 2423
rouge 461 1307 1807 461 1346 1961 461 1653 2038
soothe 346 1923 2538 384 1499 2423 346 1576 2384
spoof 384 1192 2346 307 1115 2384 384 1076 2461
spoon 423 1192 2230 423 999 2269 346 1461 2384
stooge 499 1769 2384 461 1307 2307 384 1730 2307
tooth 384 1884 2461 346 1653 2423 384 1615 2538
tube 423 1730 2384 423 1499 2423 307 961 2346
who 499 1307 2269 461 1115 2269 423 1038 2269
whom 307 884 2576 423 961 2461 346 807 2307

M butch 538 1115 2346 499 1307 2346 461 1576 2307
hood 692 1461 2538 576 1461 2653 576 1692 2615
hoof 499 1192 2346 499 1230 2423 499 1307 2384
hook 499 1461 2269 576 1307 2307 615 1346 2192
push 769 1384 2384 692 1461 2384 653 1653 2153
puss 653 1269 2153 692 1423 2346 576 1384 2461
put 576 1384 2307 615 1346 2230 576 1384 2153

/o/ gauche 461 1692 2192 499 1499 2115 461 1230 2192
globe 576 1346 2423 576 1153 2346 499 999 2423
home 423 1038 2346 461 884 2423 384 807 2461
hope 499 1076 2192 538 999 2230 423 923 2192
hose 730 1538 2384 461 1076 2384 423 1538 2423
host 730 1423 2384 653 1307 2461 538 1115 2423
loathe 615 1423 2499 538 1230 2307 576 1269 2384
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oaf 499 1269 2230 384 1038 2384 346 923 2307
oak 615 1307 2346 461 1269 2269 499 1076 2230
oat 576 1307 2307 461 1230 2384 461 1076 2307
oath 576 1423 2230 499 1269 2307 499 1346 2346
ode 499 1423 2269 423 1192 2307 461 1499 2153
owe 653 1384 2153 538 1038 2423 461 961 2230
own 653 1384 2230 499 999 2346 576 923 2307
poach 538 1307 2346 461 1153 2346 461 1192 2346
stove 461 1615 2346 576 1307 2153 499 1153 2153
vogue 653 1307 2230 615 1269 2230 538 1115 2346

/a/ Goth 807 1499 2307 692 1346 2346 769 1346 2384
hob 769 1230 2346 846 1346 2230 615 1307 2230
hock 884 1307 2346 884 1192 2423 923 1192 2423
hodge 846 1461 1692 884 1576 1615 846 1423 1615
hog 807 1230 2230 807 1230 2384 576 1384 2269
hop 961 1384 2346 923 1384 2423 846 1307 2307
odd 769 1230 2461 846 1307 2307 692 1615 2538
off 884 1346 2230 884 1423 2269 884 1307 2423
on 769 1192 2192 807 1115 2153 923 1461 2153
ought 807 1346 2307 846 1307 2269 730 1423 2307
Oz 692 1384 2384 730 1269 2423 538 1576 2384
posh 884 1307 2153 923 1269 2307 923 1538 2307
Scotch 884 1653 2230 846 1423 2269 769 1461 2192
spa 846 1192 2269 846 1230 2307 846 1269 2307
Tom 1076 1346 2115 1038 1269 2153 923 1153 1961
toss 846 1307 2192 846 1269 2269 769 1384 2269

M hub 769 1461 2346 653 1461 2384 576 1346 2307
Huck 807 1384 2538 730 1384 2384 653 1461 2346
huff 730 1384 2192 653 1384 2269 730 1499 2192
hug 730 1538 2384 730 1538 2384 653 1499 2384
hum 846 1346 2423 730 1384 2307 846 1307 2192
hun 807 1499 2307 807 1499 2384 730 1461 2461
hush 884 1576 2346 846 1615 2423 692 1576 2423
hut 923 1576 2346 730 1615 2384 653 1653 2423
hutch 807 1692 2384 653 1576 2384 538 1615 2615
of 807 1423 2423 846 1461 2423 615 1423 2384
pudge 884 1615 2307 730 1576 2461 769 1769 2653
pus 923 1499 2192 846 1499 2269 692 1576 2230
scuzz 538 1769 2307 538 1576 2384 423 1576 2346
spud 692 1499 2307 576 1499 2307 576 1615 2423
up 846 1538 2384 807 1423 2423 730 1461 2384

[Ir] ear 384 2461 2923 423 2307 2615 384 1730 2153
[Hr] air 499 2115 2615 499 1961 2423 499 1653 2038
[At] are 692 1384 1999 730 1346 1884 730 1461 1807
[Or] ore 538 999 1961 423 961 1961 538 1346 1846
M her 615 1538 1884 538 1423 1846 461 1461 1884

mj eel 423 2461 3076 384 2346 3038 384 1692 2576
Al/ ill 499 2038 2615 499 1961 2538 461 1615 2499
/el/ ale 499 2192 2653 499 2076 2730 384 1923 2115
/El/ L 807 1576 2461 692 1384 2384 615 1230 2269
/e l/ Al 923 1576 2538 1038 1576 2384 923 1538 2499
/ul/ pool 423 961 2653 423 961 2538 307 807 2653
All/ pull 423 1038 2499 499 999 2499 461 884 2384
/ol/ hole 615 1115 2038 346 846 2192 346 769 2076
/al/ hall 846 1269 2307 730 1076 2230 653 1115 2192
/aV hull 730 1269 2230 499 1038 2230 615 961 2269

<ing> ping- 461 2307 2730 384 2346 2769 423 2307 2769
<eng> length 692 1384 2423 692 1846 2423 576 2076 2615
<ang> hang 769 2038 2576 653 2192 2692 653 2346 2615
<ong> -pong 807 1346 1923 807 1192 1884 692 1230 1846
<ung> hung 846 1346 2153 769 1384 2153 769 1461 2269
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Speaker OS: Female. Age 21. From El Monte (Southern California)

vowelN

N

M

k!

word £1
T1
E2 n a

T2
E2 E l a

T3
a a

dweeb 461 1961 2807 423 2461 2961 423 1961 2653
E 423 2846 3269 461 2884 3192 423 2499 3076
each 384 2884 3192 423 2923 3269 307 2769 3307
ease 307 2999 3192 384 2846 3269 423 2307 2999
eat 384 2884 3153 384 2846 3192 346 2846 3153
eke 423 2846 3192 423 2807 3230 269 2769 3230
eve 384 2884 3230 423 2730 3307 384 2153 2730
fatigue 384 2730 3192 384 2576 3115 384 2538 3038
heap 461 2846 3153 384 2884 3230 346 2038 2846
heath 461 2692 3153 384 2653 3115 461 2346 2961
heed 423 2769 3269 423 2923 3230 346 2692 3076
keen 461 2961 3461 384 2923 3307 461 2730 3192
O’Keefe 384 2692 3192 423 2538 2999 384 2461 2807
piece 423 2730 3230 423 2692 3192 384 2538 3038
quiche 423 2884 3307 423 2846 3153 346 2653 3038
scheme 307 2730 3384 423 2730 3346 423 2269 2884
siege 423 2384 3153 461 2538 3076 384 2384 2923
teethe

dish 461 2038 2961 461 1999 2884 461 2076 2923
give 499 2423 3307 538 2115 3038 499 1884 2846
hick 538 2269 2884 499 2192 2923 499 2269 2769
him 423 2153 3076 384 2115 3038 384 1730 2923
hip 538 2153 3038 499 1999 3076 461 1884 2884
his 461 2115 2961 423 2076 2846 423 1884 2923
hiss 461 2153 3038 538 2038 3038 499 1961 2884
id 499 2230 2999 461 2115 2999 538 1961 2999
if 538 2115 2923 499 1999 2923 461 1807 2846
in 576 2307 3038 499 2230 3076 576 2038 2961
it 461 2384 2961 538 2307 3115 499 2076 2999
itch 423 2346 3115 461 2269 3076 461 2076 3153
midge 576 1999 2923 499 2192 3076 499 2153 3038
Pibb 615 2038 2999 576 1999 3038 653 1692 2807
pig 615 2115 3076 576 2115 3076 461 2307 2769
pith 576 2038 3076 576 1999 2961 499 1961 2999

A 576 2346 3038 461 2615 3192 499 2423 2923
Abe 499 2269 2961 423 2499 2999 461 1846 2769
ace 499 2423 2884 423 2423 2923 423 2423 2884
ache 499 2461 2999 461 2423 2999 384 2692 2923
age 576 2307 2961 423 2461 2999 423 2230 2961
aid 538 2576 3038 346 2499 3076 461 2346 2961
aim 615 2384 2923 499 2499 2999 423 2115 2846
ape 538 2615 3076 423 2692 3192 423 2230 3038
ate 576 2653 3153 461 2576 2999 499 2576 2961
beige 461 2192 2923 499 2461 2961 499 2346 2923
faith 499 2230 2923 538 2423 3038 499 2346 3038
H 499 2461 2999 499 2538 2923 384 2423 2999
haze 538 2499 2999 461 2576 3076 499 2076 2923
pain 499 2576 2999 576 2653 3038 576 2730 2923
pave 576 2423 3038 423 2346 2999 461 1730 2692
safe 615 2076 3076 538 2346 3038 538 2038 2846
scathe
vague 538 1961 2846 538 2192 2999 461 2538 2923

Beth 730 1961 2846 769 1846 2961 846 1846 2999
Bev 692 1961 2923 730 1999 3076 691 1769 2807
ebb 807 1961 2961 769 2038 3153 730 1653 2730
Ed 730 2115 2999 692 2076 2999 538 1923 3038
edge 730 2038 3076 807 2038 3038 615 1923 3076
etch 807 2038 2961 769 2153 3076 615 2038 3153
F 807 1884 2961 846 1923 3153 961 1730 3076
heck 923 1961 2846 923 1961 2807 884 1961 2653
M 730 2153 2999 807 2076 3115 730 1730 2999
N 730 2076 3038 692 1961 3115 730 1884 3230
peg 499 2384 2999 423 2423 2961 499 2499 2923
pep 730 1961 3038 807 1807 2999 846 1730 2999
pet 923 1961 2923 807 1961 2923 884 1961 2884
Pez 884 2076 2961 923 1961 2961 576 1846 3038

458

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



/ * /

/u/

A»/

s 846 1961 2884 730 2038 2923 807 1923 2961
Tesh 884 2038 2999 846 1923 2999 807 1923 2923

add 846 1961 2884 961 1884 2846 692 1923 3038
Anne 923 2115 3038 846 1961 2961 846 1807 3038
ash 961 1923 2730 884 1769 2730 884 1730 2807
ass 884 1923 2807 923 1807 2846 846 1769 2846
at 923 1999 2884 846 1846 2846 884 1884 2846
badge 846 1923 2999 923 1846 2961 730 1884 3230
hack 961 1846 2923 1038 1769 2730 999 1884 2653
hag 961 1999 3038 1038 1884 3038 846 2076 2769
half 961 1807 2769 961 1692 2730 884 1730 2615
ham 923 2115 2923 769 1884 2999 692 1653 2999
has 999 1846 2961 961 1846 2961 692 1769 3076
hatch 961 1923 2538 923 1807 2576 884 1884 2769
path 961 1923 2961 1076 1846 2999 1038 1730 2923
perhaps 961 1846 2769 923 1769 2730 884 1692 2807
scab 884 2115 2807 807 1846 2884 884 1653 2884

douche 423 2230 2807 423 2076 2653 346 2153 2692
dude 499 2153 2807 423 1999 2769 499 1846 2692
goose 423 1807 2692 499 1653 2730 461 1769 2730
hoop 499 1538 2730 499 1423 2807 423 1269 2807
hoot 423 1423 2538 461 1307 2576 461 1346 2576
kook 423 1538 2730 423 1499 2769 346 1423 2653
move 499 1653 2576 499 1615 2653 384 1269 2730
ooze 499 1884 2807 423 1499 2730 423 1999 2769
pooch 538 1538 2615 499 1576 2499 538 1961 2461
rouge 423 1461 2346 346 1576 2461 423 1730 2423
soothe 461 2038 2923 538 2076 2769 423 1807 2653
spoof 423 1807 2576 423 1769 2653 461 1538 2653
spoon 499 1615 2653 423 1576 2423 423 1384 2307
stooge 423 2269 2769 423 2076 2653 423 2038 2615
tooth 499 2230 2692 423 2153 2730 423 2038 2769
tube 423 2076 2807 384 1923 2653 423 1538 2576
who 461 1461 2846 499 1461 2653 461 1923 2423
whom 538 1461 2499 538 1576 2538 499 1307 2384

butch 538 1538 2807 576 1730 2807 576 1846 2884
hood 576 1692 2999 423 1769 2884 384 1923 2846
hoof 499 1615 2999 576 1653 2923 538 1576 2846
hook 576 1730 2923 653 1576 2884 615 1653 2884
push 576 1576 2961 615 1499 2884 615 1692 2884
puss 538 1384 2999 499 1538 3076 461 1961 2999
put 615 1538 2961 499 1576 2999 615 1807 2961

/o/

/a/

gauche
globe 615 1384 3192 653 1538 2999 461 1192 2846
home 846 1461 2307 769 1384 2384 769 1269 2576
hope 769 1423 2807 653 1230 2884 538 1115 2846
hose 807 1653 2923 461 1461 2730 461 1807 2807
host 730 1576 2653 499 1499 2807 499 1807 2730
loathe 692 1615 3038 653 1499 3038 615 1538 2884
oaf 576 1384 2692 461 1346 2846 461 1192 2769
oak 615 1538 2846 461 1423 2807 384 1153 2692
oat 692 1461 3730 538 1307 3615 461 1230 3730
oath 692 1538 2846 499 1499 2923 538 1499 3076
ode 576 1538 2846 499 1499 2769 499 1653 2653
owe 615 1499 2807 461 1346 2769 461 1692 2384
own 769 1576 2346 576 1423 2538 499 1346 2499
poach 615 1499 2730 499 1423 2807 384 1538 2461
stove 576 1769 2846 576 1499 2807 423 1230 2846
vogue 538 1499 2846 615 1538 2961 538 1307 2884

Goth 692 1461 2884 807 1384 2884 961 1499 2923
hob 923 1423 3115 923 1423 2923 846 1346 3115
hock 884 1538 2999 884 1461 2999 846 1423 2692
hodge 884 1461 2999 884 1461 2961 884 1769 2884
hog 884 1423 2961 846 1499 2961 538 1576 2807
hop 923 1423 2846 923 1384 2923 884 1346 2923
odd 884 1461 2807 884 1499 2999 730 1653 2923
off 807 1423 2653 884 1307 2884 846 1346 2884
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on 884 1499 3230 807 1346 3307 846 1653 3038
ought 807 1307 2999 846 1423 2961 846 1499 2961
Oz 730 1307 2923 923 1423 2999 615 1846 2923
posh 884 1499 2807 846 1576 2884 884 1692 2923
Scotch 846 1461 2769 807 1576 2807 884 1615 2769
spa 769 1384 2961 846 1423 2999 769 1615 2961
Tom 846 1538 2961 884 1384 3192 846 1384 3269
toss 923 1346 2884 961 1423 2999 884 1576 3038

/A/ hub 923 1692 2923 769 1576 2923 730 1538 2807
Huck 807 1615 2884 846 1653 2884 846 1692 2769
huff 846 1615 3076 846 1576 3038 884 1615 2999
hug 807 1653 2884 769 1538 2961 538 1769 2730
hum 807 1538 3346 769 1499 3230 769 1423 3346
hun 769 1692 3384 769 1692 3230 807 1730 3269
hush 769 1653 2999 730 1769 2961 692 1884 2999
hut 807 1730 2999 807 1730 2923 730 1846 3038
hutch 730 1615 3038 807 1653 2961 730 1807 3076
of 769 1653 3038 769 1615 3115 576 1499 2961
pudge 884 1576 3038 769 1769 3038 576 1961 2999
pus 884 1576 2961 807 1576 2999 769 1692 2999
scuzz 615 1769 2807 692 1807 2923 499 1769 2884
spud 692 1423 3038 807 1692 3076 807 1884 3038
up 846 1807 3038 807 1692 3076 769 1653 2961

fir] ear 423 2807 3076 461 2499 2923 384 2153 2499
[Hr] air 653 2076 2923 653 2076 2807 615 1923 2576
[Ar] are 769 1461 2769 692 1423 2846 769 1615 2615
[Or] ore 576 1038 3038 499 999 2999 576 1538 2653
M her 692 1769 2269 538 1846 2423 576 1961 2384

Ail/ eel 384 2807 3115 499 2653 2999 499 1846 2961
Al/ ill 461 2269 2999 538 2076 2884 499 1615 3115
/el/ ale 499 2423 2961 499 2346 2923 576 1846 3076ft V L 692 2038 3038 730 1923 2999 730 1884 3115
/e l/ Al 807 2038 2769 961 1884 2653 1115 1653 2692
/ul/ pool 423 1038 3115 384 923 3230 384 1038 3153
Ail/ pull 538 1076 3346 499 1038 3269 499 1038 3307
/ol/ hole 499 1038 3269 499 961 3230 576 999 3192laV hall 884 1269 3038 730 1115 2923 769 1192 3038
/ A l / hull 538 1115 3038 423 1076 2999 384 1038 2923

<ing> ping- 499 2653 3192 461 2423 3038 423 2307 2923
<eng> length 730 1615 3153 769 2038 3115 576 2538 2923
<ang> hang 769 2384 3076 730 2307 3076 538 2538 3076
<ong> -pong 846 1346 2884 884 1384 2961 807 1499 3192
<ung> hung 769 1499 3192 769 1538 3230 769 1538 3269

>: Male, age 21. From Redwood City (Northern California)
T1 T2 T3
E 2 E 1 E 1 E 2 E 1 E 1 E 2 E 1  
1999 2346 461 1961 2538 461 1769 2230
2192 3307 423 2269 3230 423 2269 2884
2192 3307 346 2192 3230 307 2115 2999
2192 3115 384 2192 2999 384 1999 2692
2269 3307 423 2230 3153 384 2230 3038
2038 3230 384 2115 3269 346 2153 3038
2153 3307 307 2192 3192 384 2115 2846
2115 2692 384 2038 2615 423 2115 2423
1999 3153 346 2076 3115 384 2076 2730
2076 2999 423 2038 2769 384 1884 2307
2038 2961 461 2076 2961 423 2115 2653
2461 3115 384 2538 3192 384 2461 2923
2192 3038 461 2153 2884 461 2115 2538
2076 3076 423 2192 2961 384 2115 2769
2192 3115 384 2192 2961 423 2230 2769
2230 2884 461 2269 2961 346 2269 2846
2115 2807 346 2153 3076 346 2076 2730
2115 3038 384 2153 2999 384 2115 2730

1884 2615 538 1807 2461 423 1807 2461

vowel word FI
/i/ dweeb 384

E 346
each 384
ease 384
eat 384
eke 384
eve 346
fatigue 384
heap 461
heath 307
heed 346
keen 384
O'Keefe 461
piece 346
quiche 461
scheme 461
siege 384
teethe 346

N dish 499
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/e/

M

/ * /

M

give 423 2076 2846 615 1923 2461 538 1576 2307
hick 338 1961 2615 615 1884 2499 499 1884 2384
him 692 2076 2730 576 1961 2653 576 1538 2461
hip 576 1923 2499 538 1884 2461 576 1576 2230
his 499 1923 2384 461 1692 2384 423 1615 2384
hiss 499 1884 2538 576 1846 2384 538 1653 2461
id 338 2038 2615 615 1961 2499 538 1692 2538
if 538 1884 2423 653 1846 2461 615 1730 2461
in 653 1923 2730 576 1846 2692 538 1653 2769
it 423 1846 2576 576 1846 2538 538 1730 2461
itch 499 1923 2576 576 1846 2576 538 1846 2615
midge 653 1999 2615 615 1923 2653 538 1884 2653
Pibb 499 1961 2538 615 1923 2538 538 1576 2230
pig 615 1999 2499 538 2038 2499 461 2076 2423
pith 576 1923 2615 615 1846 2538 576 1653 2499

A 653 1961 2499 615 2076 2615 538 2076 2461
Abe 499 1961 2730 499 2038 2730 499 1807 2384
ace 499 1923 2692 538 1999 2576 461 1999 2576
ache 461 1884 2653 499 2115 2807 423 2384 2807
age 499 1999 2615 499 2038 2730 461 2076 2769
aid 423 2115 2769 499 2115 2807 461 2076 2846
aim 538 2115 2692 576 2115 2730 499 2192 2692
ape 576 1999 2653 499 2153 2692 423 1961 2769
ate 499 1999 2692 461 2115 2769 423 2307 2846
beige 576 1999 2461 615 1999 2576 499 1923 2538
faith 538 1884 2423 538 2038 2499 461 1961 2307
H 615 1961 2576 538 1961 2653 461 1999 2730
haze 576 2115 2615 499 2038 2653 499 1884 2576
pain 538 1961 2576 461 2269 2769 576 2269 2846
pave 576 2038 2730 576 2153 2730 538 1769 2269
safe 576 1730 2423 576 1923 2538 538 1961 2538
scathe 576 2115 2576 499 1961 2538 538 1615 2384
vague 538 1923 2423 653 2038 2576 461 2076 2461

Beth 614 1692 2346 769 1692 2499 730 1576 2653
Bev 615 1846 2461 692 1692 2538 615 1461 2423
ebb 730 1769 2499 730 1769 2461 692 1538 2269
Ed 576 1846 2653 576 1730 2576 615 1653 2615
edge 615 1884 2538 615 1807 2576 461 1769 2499
etch 615 1730 2499 538 1730 2615 538 1692 2576
F 653 1692 2461 538 1692 2423 653 1576 2499
heck 692 1807 2615 653 1769 2423 692 1846 2384
M 653 1846 2461 692 1769 2653 615 1384 2730
N 730 1923 2730 730 1807 2653 730 1576 2730
peg 615 1884 2653 615 1769 2499 576 1923 2346
pep 653 1730 2423 730 1538 2423 692 1576 2269
pet 769 1846 2576 653 1730 2653 692 1653 2538
Pez 692 1730 2615 615 1730 2653 538 1576 2499
S 653 1692 2499 730 1730 2499 730 1615 2499
Tesh 692 1730 2499 653 1653 2538 692 1653 2499

add 846 1769 2576 807 1769 2538 769 1730 2576
Anne 653 2038 2653 653 1961 2653 692 1653 2846
ash 730 1846 2538 769 1769 2499 769 1538 2423
ass 692 1653 2461 846 1730 2499 653 1576 2499
at 923 1846 2692 884 1730 2576 884 1576 2692
badge 692 1769 2423 807 1769 2499 730 1576 2461
hack 923 1807 2538 846 1692 2576 923 1730 2538
hag 769 1846 2461 730 1653 2423 692 1846 2307
half 884 1730 2461 923 1576 2499 923 1461 2423
ham 692 2038 2653 653 2076 2653 653 1499 2730
has 730 1846 2653 692 1692 2538 615 1538 2615
hatch 807 1769 2538 807 1692 2576 769 1576 2538
path 807 1730 2538 923 1692 2461 884 1576 2615
perhaps 730 1769 2576 769 1692 2538 730 1461 2269
scab 538 1923 2423 692 1653 2423 730 1384 2346

douche 499 1730 2192 384 1576 2115 423 1576 2269
dude 461 1923 2461 423 1884 2346 423 1653 2269
goose 423 1999 2307 384 1730 2153 423 1692 2384
hoop 461 1423 2230 423 1384 2153 384 1153 2230
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Aj/

/o/

/a/

/ a /

boot 576 1461 2076 499 1461 2153 499 1307 2115
kook 461 1423 2153 423 1384 2192 423 1153 2192
move 576 1499 2307 538 1653 2346 499 1384 2307
ooze 423 1538 2192 423 1461 2153 423 1615 2384
pooch 461 1653 2230 461 1576 2153 384 1615 2115
FOUgC
soothe 461 1923 2346 423 1615 2307 384 1615 2307
spoof 423 1615 2307 499 1576 2269 423 1346 2384
spoon 499 1692 2192 576 1499 2307 384 1499 2269
stooge 384 1961 2538 423 1961 2307 423 1884 2461
tooth 384 1961 2384 499 1769 2269 423 1576 2307
tube 384 1999 2307 461 1884 2307 423 1346 2153
who 423 1307 2346 461 1115 2192 384 1115 2115
whom 423 1384 2230 461 1269 2153 461 1230 2307

butch 576 1423 2346 653 1461 2230 576 1576 2384
hood 615 1576 2307 576 1576 2423 538 1692 2461
hoof 538 1346 2269 538 1346 2230 499 1384 2346
hook 615 1499 2384 653 1461 2307 499 1423 2115
push 615 1384 2230 653 1499 2307 538 1653 2346
puss 615 1384 2384 576 1346 2346 615 1538 2461
put 499 1423 2307 615 1461 2269 538 1576 2423

gauche
globe 576 961 2153 576 1115 2230 538 1038 2269
home 615 1115 2384 576 1115 2653 615 1115 2692
hope 538 1192 2192 538 1038 2115 461 961 2153
hose 615 1269 2269 461 1076 2230 538 1615 2499
host 615 1384 2192 538 1230 2115 461 1615 2423
loathe 653 1346 2576 615 1346 2346 461 1307 2615
oaf 615 1461 2307 576 1269 2230 499 999 2269
oak 615 1269 2384 615 1153 2269 461 1038 2192
oat 538 1461 2269 576 1192 2307 461 961 2230
oath 653 1384 2307 576 1307 2230 615 1269 2307
ode 576 1461 2346 653 1307 2307 576 1346 2115
owe 576 1307 2230 576 1115 2269 576 1076 2038
own 615 1346 2269 653 1115 2461 692 1230 2346
poach 461 1307 2153 538 1115 2115 499 1230 2076
stove 499 1576 2307 615 1230 2269 499 1038 2230
vogue 538 1230 2269 615 1192 2269 423 1038 2269

Goth 615 1615 2346 846 1307 2384 807 1346 2346
hob 730 1230 2615 692 1307 2538 692 1346 2461
hock 923 1384 2615 846 1192 2423 807 1384 2230
hodge 884 1346 2576 846 1346 2499 692 1499 2269
hog 730 1269 2576 769 1269 2499 692 1269 2153
hop 730 1346 2538 846 1307 2538 884 1307 2499
odd 769 1269 2653 730 1307 2423 692 1461 2499
off 730 1192 2461 769 1192 2499 692 1269 2461
on 730 1230 2230 730 1269 2153 615 1307 2192
ought 807 1230 2461 846 1384 2346 769 1346 2384
Oz 769 1307 2461 884 1192 2538 730 1346 2499
posh 730 1115 2346 692 1269 2346 769 1499 2269
scotch 692 1538 2307 692 1384 2423 692 1499 2423
spa 692 1230 2384 692 1269 2461 769 1269 2538
Tom 730 1384 2692 769 1192 2884 692 1153 2807
toss 846 1384 2307 846 1423 2384 807 1346 2423

hub 653 1538 2423 692 1499 2346 576 1423 2499
huck 692 1423 2384 692 1423 2384 576 1499 2423
huff 653 1384 2423 692 1346 2384 653 1384 2538
hug 730 1423 2461 730 1384 2423 576 1423 2115
hum 730 1423 2423 807 1230 2153 769 1230 2230
hun 769 1423 2307 692 1346 2153 769 1346 2269
hush 576 1538 2307 653 1499 2423 653 1615 2346
hut 692 1576 2461 692 1461 2499 653 1499 2499
hutch 692 1576 2499 653 1576 2461 653 1461 2576
of 692 1423 2384 653 1307 2461 692 1230 2153
pudge 692 1423 2461 692 1499 2384 576 1576 2538
pus 769 1461 2346 692 1499 2461 769 1499 2653
scuzz 576 1653 2384 692 1576 2423 576 1461 2615
spud 615 1461 2576 615 1538 2576 615 1653 2538
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• np 653 1423 2423 730 1346 2461 576 1307 2538

[It] ear 384 2153 2846 461 1999 2538 576 1576 2153
[Er] air 538 1999 2538 576 1923 2499 653 1730 2230
[At] are 769 1269 2269 769 1307 2115 730 1384 1961
[Or] ore 499 884 2115 538 884 2076 538 1076 1730
M her 576 1461 1730 538 1346 1653 538 1307 1653

Al/ eel 346 2115 3269 384 2115 3153 423 2115 3038
Al/ ill 538 1846 2499 653 1653 2538 576 1423 2615
/el/ ale 538 1999 2538 538 1923 2423 653 1769 2346
/tel/ L 615 1692 2576 769 1576 2615 730 1346 2653
/ c l / Al 615 1576 2499 846 1538 2538 923 1576 2615
/ul/ pool 499 1038 2230 499 1038 2499 538 999 2769
Ail/ pull 576 999 2576 576 884 2538 461 923 2730
/ol/ hole 538 923 2461 576 884 2576 576 961 2730
/al/ hall 692 1115 2499 730 1038 2499 653 1076 2653
/A l/ hull 576 999 2538 576 961 2692 461 846 2884

<ing> ping 423 2192 2807 461 2307 2615 499 2307 2499
<eng> length 692 1461 2576 653 1923 2730 615 2038 2692
<ang> hang 692 2115 2653 692 2115 2653 499 2384 2846
<ong> pong 692 1230 2615 730 1230 2692 807 1192 2346
<ung> hung 730 1269 2307 692 1307 2153 692 1192 2153

Speaker 07: Female, Age 20. From Hayward (Northern California)

vowel word El
T1
E2 E2 Ei

T2
E2 E2 EI

T3
E2 E2N dweeb 499 2269 2999 461 2576 2961 423 2307 3076

E 384 2730 3461 423 2961 3269 384 2807 3346
each 269 2769 3307 461 2846 3269 423 2846 3346
ease 346 2807 3384 461 2807 3115 461 2269 3230
eat 384 2884 3346 346 2769 3307 346 2499 3423
eke 346 2769 3384 423 2807 3192 423 2769 3384
eve 423 2846 3346 423 2769 2999 461 2499 3307
fatigue 461 2730 3230 499 2615 3115 423 2461 3307
heap 384 2730 3269 384 2692 2961 346 2461 3307
heath 384 2961 3269 423 2807 3076 423 2038 3192
heed 346 2846 3153 461 2730 3038 423 2499 3230
keen 384 2807 3153 499 2769 3230 423 2961 3153
OXeefe 346 2730 3115 461 2730 2923 423 2307 3153
piece 461 2807 3076 423 2538 2999 346 2269 3076
quiche 461 2769 3192 346 2730 3192 423 2576 3307
scheme 461 2692 3192 461 2692 3153 461 2076 3269
siege 499 2461 3192 461 2615 3038 461 2538 3076
teethe 423 2807 3230 499 2615 2884 423 2076 3192

N dish 499 2307 2961 499 2153 2884 423 2192 3038
give 461 2461 2807 538 2192 2923 499 1730 2923
hick 499 2384 2923 423 2346 2923 461 2307 2999
him 538 2192 2884 538 2076 2769 538 1923 2961
hip 538 1961 2884 538 1961 2807 538 1769 2846
his 538 2230 2884 461 2115 2807 461 2076 2884
hiss 499 2230 2999 423 2153 2923 538 2038 2923
id 538 2269 3038 423 2307 3153 461 2076 3076
if 461 2384 3115 576 2346 2923 538 2115 3192
in 499 2230 2884 576 2192 2769 499 2115 2923
it 538 2423 3038 538 2307 2999 461 2230 3038
itch 538 2384 3192 499 2423 3230 576 2307 3192
midge 576 2230 2923 576 2346 3115 499 2346 2884
Pibb 461 2230 2846 499 2076 2807 538 1923 2884
pig 499 2346 2961 423 2384 2884 461 2423 3153
pith 576 2192 2923 615 2115 2923 499 1884 2999

M A 538 2499 3153 576 2653 3230 461 2538 3269
Abe 538 2423 3115 538 2615 2807 538 1999 3115

- ace 499 2499 3346 499 2615 3384 461 2230 3230
■ ache 499 2653 3307 499 2692 3115 346 2730 3423
* age 461 2692 3307 461 2769 3269 461 2423 3307
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aid 423 2499 3269 461 2653 3076 461 2576 3192
aim 538 2461 3038 538 2615 2692 346 2076 3115
ape 461 2846 3192 499 2769 2999 461 2230 3153
ate 576 2307 3192 499 2692 3115 384 2730 3115
beige 461 2076 3192 461 2615 3115 461 2615 2884
faith 499 2192 2884 538 2615 2846 423 1961 2807
H 499 2692 3307 538 2730 3230 461 2653 3269
haze 461 2538 3076 499 2615 2999 499 2153 3153
pain 576 2499 3076 538 2576 3307 499 2653 3076
pave 423 2538 2961 461 2576 2961 538 1961 2961
safe 615 2269 2999 576 2538 2884 576 1961 3038
scathe 538 2538 2923 538 2461 2923 461 2192 2923
vague 615 2115 3038 653 2499 2923 461 2499 2884

Beth 576 1884 2769 730 1923 2846 615 1807 2692
Bev 615 1923 2807 769 1923 2769 576 1769 2846
ebb 615 2115 2999 615 2038 2846 538 1730 3115
Ed 730 2153 3115 653 2230 3076 499 2115 2923
edge 615 2269 3153 653 2346 3153 615 2230 3076
etch 576 2307 3153 730 2307 3192 692 2307 3076
F 692 2038 2923 769 1999 2961 730 1846 2999
heck 538 2153 2653 538 2153 2769 499 2192 2769
M 576 2269 2807 692 1961 2692 538 1807 2884
N 461 2192 3115 615 2230 3076 576 2153 2923
peg 692 2307 2923 653 2269 2846 499 2230 2846
pep 884 1923 2730 884 1846 2769 692 1692 2807
pet 807 2038 2923 730 2115 2923 615 1999 2846
Pez 807 1999 2923 846 1961 3076 538 1999 2961
S 846 2153 3115 769 1999 3192 653 1999 2999
Tesh 846 2115 2923 730 1961 2999 730 2038 2961

add 807 2230 2692 884 1961 2846 615 2038 2846
Anne 576 2576 2961 692 2346 2692 653 1923 3269
ash 923 1999 2807 961 1807 2730 884 1999 2769
ass 769 1923 2692 923 1884 2769 884 1692 2846
at 769 2038 2769 961 1999 2807 807 1923 2884
badge 576 1846 2807 923 1846 2961 730 1923 2769
hack 923 2038 2692 923 1923 2730 884 1807 2769
hag 769 2269 2884 653 2153 2769 499 2423 2923
half 961 1923 2884 923 1730 2769 923 1384 2769
ham 769 2538 2884 653 2076 2653 730 1538 2999
has 961 1807 2769 884 1846 2923 576 1730 2769
hatch 999 1961 2769 999 1846 2884 846 1884 2807
path 961 1769 2730 999 1692 2615 961 1499 2615
perhaps 999 1769 2653 961 1653 2615 846 1538 2692
scab 538 2384 2846 807 1769 2653 653 1346 2923

douche 384 2192 2807 461 1884 2769 461 1999 2807
dude 538 2307 2653 499 1846 2499 538 2153 2884
goose 461 1961 2692 538 1692 2653 461 1846 2692
hoop 499 1423 2769 423 1230 2769 461 1076 2692
hoot 538 1538 2692 384 1423 2730 423 1615 2653
kook 499 1615 2846 384 1461 2807 423 1384 2807
move 576 1384 2999 538 1499 2961 538 1346 2846
ooze 461 1730 2999 538 1461 2807 538 1846 2769
pooch 423 1576 2807 423 1538 2499 346 1653 2769
rouge 499 1576 2538 538 1769 2499 461 1884 2423
soothe 461 2038 2846 538 1653 2769 384 1538 2769
spoof 499 1307 2884 461 1423 2923 346 1230 2846
spoon 538 1538 2769 576 1538 2807 538 1538 2730
stooge 461 2269 2730 499 1961 2653 423 2230 2923
tooth 423 2153 2769 384 1961 2884 346 1692 2807
tube 499 2153 2807 423 2115 2769 423 1807 2807
who 499 1807 2999 538 1461 2884 499 1884 2884
whom 576 1769 2769 538 1422 2730 423 1115 2692

butch 538 1192 2999 615 1499 2769 499 2076 3038
hood 499 1807 2769 461 1846 2961 499 2192 2923
hoof 576 1499 2923 499 1499 2769 384 1423 2769
hook 461 1538 2884 576 1461 2769 461 1423 2961
push 615 1538 2807 538 1769 2846 538 1961 2807
puss 576 1499 2730 576 1769 2730 461 1846 2692
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• put 538 1615 2807 576 1692 2961 538 1923 2807

M gauche 615 1692 2923 576 1269 2884 461 1192 2653
globe 653 1230 3192 653 1269 3038 576 1153 3230
home 653 1192 2846 615 1230 2884 499 1038 2769
hope 615 1384 2923 576 1153 3153 461 1038 2807
hoce 653 1423 3192 499 1307 3038 499 1384 2961
boat 576 1307 2999 576 1115 2999 576 1076 2923
loathe 653 1461 2999 653 1346 2884 499 1269 3076
oaf 576 1499 2884 653 1307 3038 576 1153 2884
oak 653 1461 2923 615 1346 3115 461 1038 3038
oat 615 1269 3038 538 1153 2999 499 1153 2884
oath 576 1423 3269 499 1230 3307 461 1115 2961
ode 653 1423 3192 576 1346 2807 499 1346 2961
owe 576 1346 2846 576 1346 2730 461 1499 2961
own 538 1307 2807 576 1307 2692 499 1307 2846
poach 653 1384 2961 538 1346 2615 576 1884 2884
stove 499 1884 2807 615 1384 2730 615 1269 2884
vogue 615 1307 3038 653 1192 3115 499 1115 3038

/a/ Goth 576 1538 2769 884 1269 2807 846 1384 2923
hob 769 1346 2769 807 1307 2769 615 1269 2730
hock 846 1307 2807 923 1423 2576 846 1423 2999
hodge 807 1230 2615 884 1346 2730 615 1884 2576
hog 884 1307 3038 923 1307 2999 653 1384 3038
hop 923 1346 2846 961 1346 2769 807 1461 2923
odd 807 1384 2769 923 1461 3115 576 1846 2730
off 807 1346 2884 807 1307 2730 846 1423 2846
on 923 1230 2653 923 1346 2653 961 1538 2692
ought 846 1307 2923 884 1230 2961 846 1576 2923
Oz 923 1346 2846 961 1461 3038 576 1769 2961
posh 846 1346 2846 961 1423 2769 769 1384 2846
Scotch 846 1384 2653 807 1423 2653 653 1923 2692
spa 807 1269 2615 884 1307 2923 538 1807 2769
Tom 923 1269 2692 923 1269 2730 846 1230 2538
toss 923 1307 2769 807 1346 2807 846 1615 2923

IaJ hub 807 1615 2961 769 1576 2846 538 1615 2923
Huck 846 1769 2884 730 1692 2846 538 1576 2807
huff 923 1692 2961 884 1576 2807 884 1576 2884
hug 846 1653 2923 692 1615 2846 538 1615 2999
hum 961 1538 2615 807 1538 2615 576 1423 2653
hun 653 1499 2692 653 1615 2653 692 1884 2576
hush 846 1692 2846 730 1769 3076 653 1961 2730
hut 884 1730 2846 846 1846 2923 576 2038 2653
hutch 884 1923 2692 846 1846 2884 615 1999 2807
of 730 1692 2730 923 1615 2846 692 1730 2807
pudge 807 1692 2807 653 1807 2961 538 2038 2846
pus 846 1653 2807 846 1730 3153 692 1884 2730
scuzz 692 1846 2846 730 1846 2999 499 1884 2846
spud 730 1384 2846 692 1846 3038 538 2115 2884
up 846 1730 2846 730 1692 2807 653 1538 2923

[It] ear 423 2692 2999 499 2307 2346 576 1846 3230
[Er] air 461 2499 2961 576 2461 2461 653 1999 3038
[At] are 846 1230 2307 846 1423 2115 538 1615 2576
[Or] ore 461 923 2999 615 961 2269 538 1307 3153
[»] her 615 1346 1769 576 1461 2192 576 1923 1769

Al/ eel 384 2846 3461 423 2807 3230 538 1846 3423
Aiy ill 499 2038 3038 576 1807 3153 576 1576 2846
/el/ ale 538 2346 2999 538 2423 3115 576 2269 3076
/el/ L 730 1769 3115 730 1769 3192 807 1346 2999
/*!/ Al 846 1730 2730 884 1730 2769 846 1499 2730
/ul/ pool 576 923 2730 499 999 2653 461 961 2615
Ail/ pull 423 1038 3307 499 923 3384 538 999 3230
/ol/ hole 538 961 3307 538 884 3384 499 923 3307
/Ql/ hall 807 1269 3307 846 1230 3461 653 1076 3307
/A l/ hull 576 1076 3423 615 923 3461 499 961 3346

<ing> ping- 461 2576 2999 576 2730 2923 576 2769 2923
<eng> length 576 1846 3192 615 2538 3269 461 2653 3346
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653 2499 3230 538 2461 3115 538 2653 2961
884 1230 2576 884 1192 2576 807 1192 2615
923 1461 2692 923 1461 2730 730 1423 2692

<ang> hang 
<ong> -pong 
<ung> hung

Speaker 08: Male, age 19. From Los Angeles (Southern California)

vowelN

N

M

T1 T2 T3
word E i E2 E2 E i E2 n E i E2 E2
dweeb 346 2499 2615 346 2384 2923 384 1846 2384
E 307 2461 3038 384 2576 3153 346 2153 2923
each 346 2538 3115 307 2461 2999 346 2384 3115
ease 269 2423 2999 346 2499 2923 269 1923 2576
eat 423 2538 2999 384 2538 2999 384 2153 2846
eke 384 2615 3038 346 2576 2961 346 2576 3038
eve 384 2692 3038 384 2461 2961 423 1538 2307
fatigue 307 2384 2884 384 2423 2807 269 2346 2692
heap 346 2384 2769 384 2461 2692 269 1923 2461
heath 346 2538 2999 346 2461 2999 346 2115 2769
heed 423 2461 3153 384 2461 3038 423 2038 2730
keen 423 2499 2807 346 2576 2923 346 2230 2923
OKeefe 346 2423 2961 346 2423 2999 269 2153 2653
piece 346 2346 2884 307 2538 2999 461 2269 2807
quiche 423 2384 2846 384 2269 2807 423 2230 2730
scheme 423 2499 3076 346 2538 2961 384 2499 2923
siege 384 2192 2692 346 2230 2769 384 2384 2692
teethe 346 2423 2884 423 2423 2999 423 1884 2538

dish 499 1923 2653 461 1923 2576 538 1923 2576
give 423 2076 2615 538 1923 2538 538 1499 2307
hick 499 1999 2499 538 1999 2384 423 2038 2307
him 538 2038 2807 499 1999 2615 576 1692 2461
hip 423 2038 2807 538 1999 2769 499 1692 2576
his 461 1999 2653 423 1961 2692 346 1692 2576
hiss 538 1961 2846 538 1884 2769 461 1846 2730
id 423 2115 2923 499 2153 2884 461 1923 2846
if 461 1961 2730 499 1923 2653 461 1846 2653
in 423 2038 2807 461 2076 2846 461 1961 2807
it 461 2192 2884 499 2076 2846 461 2076 2769
itch 461 2307 2615 423 2153 2769 423 2038 2692
midge 538 1846 2692 538 1961 2769 384 1923 2807
Pibb 423 1999 2615 461 1846 2499 423 1692 2384
pig 499 1961 2653 346 2038 2576 384 2192 2499
pith 423 1923 2499 499 1769 2461 461 1730 2499

A 461 2038 2884 423 2230 2769 384 2038 2538
Abe 461 2076 2769 346 2269 2730 384 2076 2461
ace 461 2115 2769 384 2384 2846 307 2153 2769
ache 499 2192 2730 499 2115 2730 384 2346 2653
age 423 2230 2769 423 2384 2846 423 2192 2769
aid 499 2115 2807 499 2192 2769 461 2346 2692
aim 423 2192 2846 423 2115 2884 423 1615 2692
ape 499 2192 2730 499 2192 2846 423 2384 2692
ate 538 2384 2884 384 2499 2999 346 2423 2846
beige 576 1884 2538 423 1999 2769 269 1999 2615
faith 538 1769 2538 499 2076 2615 384 1999 2461
H 538 2192 2846 423 2269 2884 346 2192 2769
haze 499 2115 2730 423 2076 2653 384 1615 2423
pain 653 2115 2499 499 2307 2653 538 2192 2653
pave 461 2076 2653 461 2115 2769 384 1576 2538
safe 499 1769 2576 499 2115 2692 461 2153 2730
scathe 461 1999 2653 499 2038 2615 423 1653 2346
vague 499 1807 2538 461 1999 2769 346 2269 2692

Beth 653 1653 2461 653 1653 2499 692 1615 2499
Bev 538 1615 2538 653 1730 2653 653 1384 2384
ebb 615 2115 2884 576 1884 2769 499 1538 2423
Ed 538 1923 2653 576 1846 2730 499 1807 2615
edge 499 1999 2615 538 1961 2692 461 1884 2730
etch 538 1961 2769 576 1923 2653 423 1923 2692
F 692 1846 2692 576 1692 2538 692 1653 2461
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heck 6S3 1884 2384 615 1730 2269 576 1807 2269
M 6S3 1884 2499 615 1846 2615 576 1538 2307
N 576 1923 2846 576 1923 2730 576 1807 2692
peg 653 1961 2576 499 1999 2538 423 2192 2423
pep 692 1692 2538 730 1692 2461 615 1576 2384
pet 692 1807 2615 692 1730 2499 538 1769 2538
Pez 615 1769 2653 653 1692 2807 384 1653 2692
S 615 1807 2692 615 1884 2730 615 1769 2653
Tesh 730 1692 2653 615 1846 2576 653 1769 2538

add 807 1769 2423 730 1692 2499 653 1615 2499
Anne 692 1999 2538 692 1923 2615 653 1461 2423
ash 692 1730 2499 807 1615 2499 615 1576 2230
ass 884 1576 2307 846 1461 2307 692 1499 2346
at 807 1692 2461 884 1576 2615 769 1576 2576
badge 653 1730 2653 846 1730 2423 653 1576 2461
hack 807 1538 2384 807 1538 2384 807 1538 2153
hag 846 1653 2346 653 1769 2423 499 2076 2307
half 807 1461 2499 807 1499 2461 730 1538 2384
ham 769 1846 2499 730 1576 2461 692 1384 2230
has 807 1730 2423 769 1692 2461 461 1499 2461
hatch 769 1538 2499 730 1499 2346 653 1538 2346
path 730 1653 2499 807 1576 2423 730 1499 2346
perhaps 807 1538 2307 769 1384 2269 692 1423 2192
scab 615 1884 2307 807 1576 2384 653 1384 2307

douche 346 1884 2384 384 1499 2192 346 1423 2192
dude 384 1923 2423 423 1730 2346 346 1615 2269
goose 384 1576 2115 423 1269 2192 384 1307 2192
hoop 461 1153 2153 461 1038 2192 423 1076 2038
hoot 423 1269 2153 461 1153 2115 346 1076 2076
kook 461 1230 2269 423 1038 2269 423 884 2192
move 499 1192 2115 461 999 2153 423 923 2192
ooze 384 1384 2192 423 1153 2115 384 1653 2230
pooch 423 1076 2346 384 999 2269 384 1192 2269
rouge 461 1384 2076 423 1346 1961 346 1653 1999
soothe 499 1692 2615 423 1538 2384 346 1499 2461
spoof 384 1230 2153 461 1153 2230 346 1076 2230
spoon 346 1269 2230 384 1307 2269 384 1230 2230
stooge 346 1576 2192 384 1307 2230 307 1423 2115
tooth 384 1538 2307 461 1307 2346 307 1423 2307
tube 461 1615 2269 384 1461 2307 384 1115 2269
who 461 1192 2192 384 961 2230 346 1076 2153
whom 384 961 2346 384 961 2269 346 846 2346

butch 461 1115 2192 461 1192 2192 461 1423 2076
hood 499 1153 2153 384 1307 2269 499 1423 2038
hoof 461 1038 2269 499 1038 2269 461 1038 2192
hook 538 1115 2307 499 1076 2307 499 1038 2230
push 499 1192 2307 538 1230 2153 423 1423 2153
puss 576 1076 2230 576 1153 2192 461 1346 2230
put 538 1153 2192 499 1192 2269 499 1423 2192

gauche 461 1499 2192 538 1269 2269 423 1115 2192
globe 499 1269 2461 461 1307 2384 461 923 2307
home 576 999 2346 423 1038 2384 346 884 2307
hope 499 1076 2230 423 999 2346 423 884 2192
hose 499 1115 2307 461 999 2230 461 1461 2153
host 576 1461 2269 461 1192 2230 346 1192 2115
loathe 538 1115 2730 576 1230 2423 538 1192 2576
oaf 576 1269 2192 499 999 2192 423 923 2192
oak 538 1230 2269 499 1076 2269 346 999 2230
oat 576 1384 2307 499 1115 2269 461 1038 2346
oath 538 1346 2384 538 1153 2423 423 961 2346
ode 615 1499 2346 538 1076 2230 346 1230 2076
owe 653 1461 2269 538 1038 2192 423 999 2038
own 576 1269 2230 461 999 2346 384 961 2153
poach 576 1192 2307 423 1076 2346 384 1192 2269
stove 576 1576 2346 499 1230 2307 499 923 2230
vogue 499 1269 2269 499 1307 2230 499 999 2269

Goth 692 1423 2192 769 1230 2230 769 1192 2499
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hob 730 1269 2423 730 1230 2384 730 1153 2346
hock 769 1230 2423 730 1153 2423 769 1307 2115
hodge 769 1307 2423 807 1230 2307 653 1384 2423
hog 653 999 2307 692 1038 2192 576 1076 1961
hop 846 1384 2384 730 1192 2576 769 1076 2423
odd 846 1230 2423 769 1076 2576 653 1230 2461
off 653 1076 2423 653 999 2615 615 1038 2461
on 769 1230 2499 769 1230 2576 615 1192 2576
ought 576 1076 2461 653 999 2423 615 1038 2384
Oz 846 1230 2423 807 1192 2423 461 1307 2538
posh 769 1230 2384 730 1192 2384 807 1230 2307
Scotch 576 1461 2076 769 1307 2153 769 1423 2153
spa 692 1153 2384 692 1230 2384 692 1307 2423
Tom 769 1230 2576 692 1230 2499 615 1230 2499
toss 769 1192 2423 730 1153 2384 692 1153 2423

M hub 730 1423 2615 692 1307 2576 615 1153 2423
Huck 653 1192 2384 692 1153 2230 615 1269 2115
huff 653 1307 2346 769 1269 2307 692 1307 2384
hug 576 1230 2230 615 1192 2307 461 1192 2230
hum 615 1230 2230 615 1115 2230 576 1038 2115
hun 653 1307 2384 615 1307 2499 653 1423 2461
hush 769 1307 2384 692 1269 2269 576 1423 2269
hut 692 1307 2499 692 1307 2384 730 1423 2346
hutch 653 1307 2192 730 1307 2153 615 1461 2153
of 615 1346 2384 538 1230 2538 499 1192 2423
pudge 692 1192 2653 615 1307 2576 615 1269 2730
pus 807 1192 2461 769 1153 2423 692 1192 2499
scuzz 653 1538 2346 576 1384 2461 384 1346 2576
spud 615 1192 2499 653 1384 2653 576 1461 2576
up 769 1230 2576 730 1192 2615 653 1076 2461

[It] ear 384 2192 2846 384 2461 2653 384 1692 2269
[Hr] air 576 1999 2807 538 1884 2615 499 1730 2230
[Ar] are 692 1230 2153 615 1192 2076 692 1230 1653
[Or] ore 423 884 2384 423 807 2192 538 1038 1730
W her 576 1269 2307 576 1384 1730 499 1307 1499

m eel 346 2461 2923 384 2461 3038 346 2461 2846
Al/ ill 538 1923 2884 538 1807 2615 538 1923 2461
/el/ ale 615 1999 2499 538 2038 2576 615 1999 2576
/el/ L 615 1884 2615 653 1692 2615 615 1884 2576
/*1/ Al 730 1615 2499 807 1538 2346 730 1615 2192
/ul/ pool 384 769 2538 384 807 2346 384 769 2653
Ail/ pull 538 769 2923 461 807 2923 538 769 2961
/oU hole 499 923 2461 461 884 2653 499 923 2923
/al/ hall 615 961 2576 576 961 2499 615 961 2692IxU hull 615 1076 2423 576 961 2653 615 1076 2846

<ing> ping- 423 2269 2692 461 2269 2653 423 2269 2499
<eng> length 653 1307 2807 692 1576 2807 653 1307 2769
<ang> hang 730 1807 2692 615 1923 2499 730 1807 2499
<ong> -pong 769 1153 2115 692 1076 2038 769 1153 2038
<ung> hung 730 1192 2384 692 1230 2384 730 1192 2230

Speaker 09: Female, age 21. From Los Angeles (Southern California)

vowel
N

T1 T2 T3
word £1 E2 EL Ei E2 E l E I E2 EL
dweeb 384 2307 2923 423 2499 3038 384 1884 2730
E 461 2923 3307 423 2846 3384 461 2307 3038
each 423 2769 3269 461 2730 3307 384 2499 3038
ease 346 2730 3346 423 2692 3230 461 2192 2999
eat 384 2807 3346 461 2807 3269 423 2615 3076
eke 384 2769 3307 423 2730 3307 307 2884 3153
eve 461 2923 3269 384 2769 3269 423 2423 2884
fatigue 423 2961 2999 384 2499 3076 307 2499 2961
heap 423 2846 3192 384 2846 3076 384 2230 2923
heath 461 2846 3192 423 2653 3153 423 2307 2923
heed 461 2846 3192 423 2846 3269 461 2269 3038
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ttf

M

/e /

/ * /

keen 346 2846 3153 384 2769 3307 384 2461 3230
OXeefe 346 2923 3230 307 2807 3192 307 2192 2923
piece 346 2923 3307 269 2730 3153 307 2307 2961
quiche 346 2923 3076 423 2730 3192 423 2615 3192
scheme 269 2923 3423 346 2807 3461 384 2461 3038
siege 423 2538 3038 346 2730 2999 423 2423 2961
teethe 499 2692 3307 461 2692 3076 499 2307 2884

dish 461 2115 2961 423 2115 3192 461 2192 3076
give 499 2423 2999 423 2192 2999 461 1807 2807
hick 576 2423 3115 461 2307 3076 499 2384 3038
him 692 2269 3269 730 2230 3269 769 1961 3115
hip 461 2346 2999 538 2076 2961 423 1961 2846
his 615 2269 2999 538 2076 2999 538 2115 2923
hiss 423 2269 2999 499 2307 3076 461 2038 2999
id 461 2384 3153 461 2461 3192 461 2076 3038
if 538 2230 3076 538 2269 3076 576 1884 2999
in 499 2423 3307 499 2230 3384 461 2038 3346
it 538 2269 3076 499 2230 2999 576 2153 3076
itch 538 2499 3115 423 2384 2999 538 2230 3153
midge 692 1961 2961 653 2307 3115 499 2153 3115
Pibb 461 2230 2923 499 2192 2961 423 1730 2807
pig 538 2499 3038 461 2499 2961 346 2461 2999
pith 576 2269 3038 423 2076 2999 499 2038 2961

A 538 2538 2999 499 2576 3269 538 2423 2999
Abe 576 2538 3153 461 2653 3230 538 1999 2923
ace 576 2576 3115 461 2576 3230 384 2230 2999
ache 538 2615 3230 423 2615 3384 461 2807 3076
age 538 2615 3230 423 2653 3307 346 2461 3115
aid 538 2538 3153 461 2538 3192 499 2230 2923
aim 499 2461 3192 423 2730 3269 346 1846 2923
ape 423 2730 3192 538 2615 3269 538 2115 2961
ate 499 2730 3192 423 2730 3269 461 2461 3076
beige 499 2346 3038 423 2538 3076 384 2307 2999
faith 538 2269 2923 538 2461 3115 499 2269 3076
H 423 2538 3115 346 2653 3115 423 2423 2999
haze 538 2423 2999 499 2538 3076 461 2038 3076
pain 499 2653 2999 423 2730 3115 576 2038 3038
pave 423 2615 3076 461 2499 3076 499 1999 2846
safe 653 2076 3076 615 2384 3076 499 2038 2961
scathe 461 2538 3038 538 2538 2999 499 2192 2884
vague 499 2115 2999 499 2384 3038 423 2615 3153

Beth 884 1961 3038 846 1923 2769 884 1807 2346
Bev 769 1999 2923 769 1923 3038 807 1692 2923
ebb 730 1999 3038 769 2076 3192 769 1692 2961
Ed 692 2153 2999 807 2115 2961 576 2038 3076
edge 846 2153 3076 692 2038 3038 692 2038 3038
etch 846 2115 3115 730 2153 3230 769 2115 3269
F 884 1923 2961 961 1999 3038 923 1769 2923
heck 846 1999 2999 923 1923 3038 884 1884 2961
M 884 2038 3115 807 2115 3269 923 1884 2999
N 923 2115 3192 884 2230 3230 807 2038 3307
peg 807 2038 2961 692 2192 3076 576 2269 2884
pep 846 1961 2999 807 1807 2961 807 1961 2846
pet 884 1923 3038 923 2076 3038 730 1923 3038Ytz 807 1999 2923 807 1999 2961 730 1884 2923
S 846 1961 2923 923 2038 2846 923 1961 2730
Tesh 846 1923 2961 846 2038 3076 884 1999 3038

add 961 2115 2999 999 1807 2846 730 1884 3076
Anne 884 2346 2923 923 1961 2961 884 1576 2884
ash 807 1884 2923 961 1769 2884 923 1807 2769
ass 1038 1884 2846 999 1884 2846 1038 1730 2884
at 961 2076 2884 1115 1884 2923 961 1884 2923
badge 961 1884 2961 961 1807 2846 846 2076 2961
hack 1076 1884 2692 923 1884 2884 999 1846 2692
hag 999 1961 2769 923 1884 2807 923 1807 2769
half 1038 1961 2807 1115 1730 2807 999 1692 2807
ham 884 2384 3038 769 2153 3038 807 1653 2846
has 1192 1807 2769 1153 1692 2692 846 1653 2769
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/u/

M

hi

la/

M

hatch 999 1884 2884 961 1807 2923 923 1884 2884
path 1038 1807 2807 999 1692 2807 999 1692 2807
perhaps 999 1846 2692 999 1769 2846 999 1576 2653
scab 884 2384 2923 923 1961 2769 961 1615 2692

douche 538 2307 2923 423 2269 2961 423 2115 2923
dude 499 2307 2961 461 2307 2846 423 1999 2846
goose 423 2192 2807 499 2038 2884 461 2038 2923
hoop 499 1692 2846 499 1576 2884 423 1115 2961
hoot 499 2192 2807 499 2076 2730 461 1923 2807
kook 461 1730 2692 423 1576 2807 384 1576 2769
move 499 1730 2923 423 2038 2884 423 1653 2884
ooze 423 1807 2884 423 1653 2884 461 1692 2884
pooch 461 1653 2730 346 1807 2846 499 1999 2769
rouge 499 1692 2384 423 1730 2461 461 1846 2499
soothe 384 2076 2884 384 1999 2846 423 1807 2923
spoof 499 1692 2923 423 1615 2846 423 1538 2846
spoon 499 1769 2807 499 1846 2884 538 1884 2846
stooge 384 2307 2846 423 2115 2846 307 2076 2846
tooth 384 2269 2999 423 2153 2769 384 2115 2807
tube 423 2269 2884 423 2038 2769 461 1499 2730
who 384 1769 2692 461 1884 2769 423 1999 2653
whom 423 1923 2807 346 1730 2846 384 1230 2692

butch 461 1615 2884 615 1653 2999 538 1923 3038
hood 499 1846 2923 423 1961 2923 538 1923 3038
hoof 499 1692 2961 423 1653 2884 384 1538 2884
hook 461 1538 2846 461 1499 2961 461 1423 2884
push 423 1615 2807 538 1884 2846 499 1923 2846
puss 538 1538 2999 499 1576 3076 461 1653 3115
put 538 1807 3076 653 1653 3115 576 1807 3153

gauche
globe 653 1499 2846 615 1538 2961 653 1192 2961
home 769 1230 2884 769 1307 2884 807 1153 2923
hope 499 1384 2846 499 1115 2846 499 1115 2846
hose 576 1461 2807 538 1346 2846 461 1576 2923
host 538 1423 2884 423 1269 2846 461 1499 2846
loathe 692 1730 2923 576 1538 3038 615 1538 3115
oaf 769 1538 2807 692 1461 2884 730 1423 2923
oak 692 1730 2923 653 1538 2846 615 1384 2923
oat 538 1615 2884 423 1384 2730 499 1423 2730
oath 576 1576 2769 499 1384 2884 423 1576 2923
ode 653 1653 2499 615 1346 2807 499 1615 2730
owe 653 1692 2884 653 1538 2846 615 1615 2423
own 730 1692 2807 653 1423 3038 692 1499 2807
poach 499 1576 2923 538 1499 2884 461 1615 2846
stove 461 1846 2730 499 1461 2653 538 1115 2769
vogue 615 1653 2884 653 1538 2884 538 1307 2846

Goth 884 1461 2884 923 1538 2846 1038 1576 2807
hob 1038 1499 2769 961 1423 2769 807 1307 2807
hock 1038 1307 2961 923 1269 2846 923 1307 2807
hodge 961 1538 2846 961 1499 2884 807 1730 2884
hog 961 1269 2769 884 1153 2846 807 1423 2769
hop 961 1384 2807 1076 1461 2999 884 1307 2769
odd 846 1307 2846 961 1461 2846 884 1807 2499
off 846 1269 2692 884 1307 2807 846 1192 2884
on 730 1230 2692 807 1269 2961 692 1653 3153
ought 961 1346 2884 846 1307 2884 807 1538 2769
Oz 884 1346 2807 884 1423 2807 807 1653 2730
posh 923 1423 2923 961 1499 2846 923 1730 2692
Scotch 846 1499 2538 846 1538 2769 769 1730 2807
spa 730 1499 2846 923 1461 2923 884 1730 2730
Tom 807 1153 2730 884 1269 2846 807 1153 2653
toss 961 1230 2884 923 1423 2846 807 1615 2923

hub 923 1769 2999 807 1692 2961 884 1538 2923
Huck 961 1692 2884 846 1615 2923 807 1538 2846
huff 884 1576 2807 923 1615 2807 999 1576 2884
hug 961 1769 2884 923 1730 2961 653 1846 2846
hum 884 1423 2999 884 1423 3076 846 1384 2999
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hun 923 1576 2807 807 1653 2692 884 1807 2538
hush 923 1846 2923 884 1846 3076 807 1807 2884
hut 923 1769 2769 846 1807 2923 884 1807 3153
hutch 769 1730 2730 730 1846 2807 692 1884 3038
of 807 1730 2884 769 1769 2923 653 1653 2846
pudge 923 1615 2923 807 1846 2999 692 1884 3269
pus 1076 1846 3038 923 1730 3153 846 1846 3192
scuzz 769 1884 2846 730 1846 2999 807 1769 2999
spud 807 1730 2884 769 1769 2846 576 1923 3153
up 884 1692 2769 846 1692 2846 807 1538 2807

[Ir] ear 384 2769 3423 423 2576 3230 538 1884 2807
[Hr] air 613 2307 3423 538 2269 3230 615 2076 2807
[At] are 769 1346 2538 846 1230 2384 807 1269 2423
[Or] ore 461 961 2615 538 1076 2538 769 1499 2346
M her 807 1692 2269 692 1653 2269 615 1769 2230

/U/ eel 499 2653 3192 538 2346 3038 653 1846 2999
Al/ ill 613 2115 3230 615 1730 3269 615 1538 3230
/el/ ale 461 2538 3115 423 2499 3230 499 2384 3076ftV L 769 1923 3038 846 1923 3115 884 1653 2961
/*!/ Al 999 1961 2846 999 1692 2807 999 1576 2846
/al/ pool 538 1038 3038 576 1038 2999 538 1076 2999luV pull 423 961 3192 461 1038 3269 346 1192 3346fo\/ hole 692 1115 3038 769 1038 3153 730 1192 3269
/al/ hall 846 1346 3115 846 1307 3384 769 1346 3269
/Al/ hull 499 1230 3307 653 1230 3499 576 1230 3423

<ing> ping- 346 2846 2923 346 2884 3076 346 2884 2923
<eng> iength 615 1730 3230 653 2192 3230 653 2499 3192
<ang> hang 615 2538 3076 499 2499 3115 346 2769 3038
<ong> -pong 846 1384 2653 923 1423 2730 846 1384 2807
<ung> hung 846 1615 2807 807 1615 2884 846 1499 2961

Speaker 10: Female, age 21. From Lake Tahoe. CA (Northern California)

vowel
N

N

T l T2 T3
word E l E2 E l El E2 E i E i E2 E i
dweeb 423 2461 2884 423 2461 2999 461 1923 2730
E 307 2653 3423 423 2653 3461 346 2423 3076
each 384 2307 3230 384 2499 3192 346 2538 3115
ease 346 2499 3269 384 2615 3230 423 2153 2961
eat 346 2307 3192 423 2615 3115 307 2269 3076
eke 384 2499 3307 423 2653 3346 384 2576 3192
eve 384 2692 3269 346 2692 3346 384 2076 2769
fatigue 423 2423 3076 384 2423 2846 384 2461 2730
heap 384 2538 3115 346 2576 2999 384 1730 2692
heath 384 2461 3192 461 2615 3192 461 2269 2923
heed 384 2576 3115 346 2576 3153 384 2153 2961
keen 461 2692 3153 423 2615 3115 461 2461 3076
O'Keefe 461 2461 3076 384 2538 2999 384 2192 2807
piece 499 2461 2999 384 2499 2961 461 2307 2961
quiche 461 2384 2923 423 2499 2999 346 2384 2923
scheme 461 2461 3153 499 2499 3192 461 2038 2923
siege 461 2423 2923 384 2423 2884 423 2076 2923
teethe 461 2499 2999 461 2576 3269 423 2423 2961

dish 461 2192 3038 499 2192 2999 461 2038 2999
give 423 2076 2807 499 2153 2807 461 1692 2538
hick 576 2269 2807 499 2192 2807 461 2115 2615
him 499 2076 2884 461 2038 2884 461 1615 2769
hip 461 2038 2884 499 1961 2846 461 1653 2538
his 384 2230 2999 461 1999 2961 461 1846 2923
hiss 499 2038 2923 384 2038 2961 384 1884 2961
id 384 2153 3076 499 2192 3038 461 2038 2999
if 576 2076 2884 499 2192 2923 461 1923 2730
in 423 2384 2961 499 2384 2999 499 2038 2961
it 538 2115 2923 576 2192 2999 499 2076 2999
itch 538 2115 2923 499 2153 2961 384 2153 2884
midge 461 1923 2846 499 2115 2999 461 1961 3038
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- Pibb 499 1923 2884 538 1999 2730 423 1615 2461
■ pig 499 2230 2807 499 2153 2769 384 2423 2576
* pith 461 2076 2884 576 2038 2999 461 1923 2884

Icl A 538 2192 2961 461 2576 2999 307 2384 2999
Abe 499 2346 2884 499 2307 2884 461 1576 2461
ace 499 2230 2961 461 2384 2923 461 2307 2961
ache 538 2307 2961 461 2384 2884 346 2384 2807
age 499 2192 3076 499 2384 2999 423 2230 3076
aid 576 2115 2999 461 2384 2999 461 1999 2961
aim 576 1999 2884 576 2269 3076 384 1769 2769
*pe 499 2269 2884 499 2499 2999 499 1807 2730
ate 538 2307 3038 423 2423 3076 346 2384 3038
beige 499 2115 2807 538 2230 2846 423 1999 2846
faith 538 1961 2730 538 2153 2923 461 2115 2884
H 576 2153 2923 461 2423 2961 384 2269 2923
haze 615 2269 2961 499 2384 2961 461 1961 2961
pain 615 2384 2999 499 2461 2999 461 2192 2884
pave 538 2230 2884 423 2346 2884 461 1999 2653
safe 538 2038 2961 461 2230 2923 461 2115 2807
scathe 499 2269 2961 499 2307 2961 423 1884 2615
vague 615 1961 2961 499 2115 2846 461 2230 2769

M Beth 653 1692 2730 692 1730 2923 653 1615 3038
Bev 576 1884 2615 615 1769 2846 538 1576 2769
ebb 576 1999 2923 653 1884 2884 576 1538 2615
Ed 653 1923 2807 653 1961 2769 576 1923 2961
edge 576 1961 2923 692 1999 2846 538 1961 3076
etch 653 1999 2923 692 1999 2807 653 1999 2923
F 730 1807 2807 692 1923 2884 769 1807 2807
heck 730 1999 2730 692 1999 2807 576 1961 2615
M 692 1923 2961 730 1999 2961 653 1538 2846
N 653 1923 2961 653 2038 2961 576 1999 2923
peg 499 2153 2846 423 2076 2807 384 2115 2615
pep 615 1846 2807 615 1769 2692 538 1615 2730
pet 730 1884 2807 653 1923 2846 576 1884 2884
Pez 692 1923 2807 615 1961 2923 384 1730 2999
S 499 1923 2961 692 1884 2923 653 1807 2923
Tesh 692 1923 2769 692 1884 2846 730 1884 2846

/* / add 730 1769 2807 884 1769 2807 615 1846 3115
Anne 499 2346 2999 538 2384 2999 423 1884 2961
ash 730 1923 2769 884 1769 2730 730 1846 2692
ass 692 1884 2923 846 1846 2846 807 1730 2846
at 884 1769 2730 884 1846 2807 653 1807 2730
badge 692 1846 2653 807 1846 2576 615 1923 2923
hack 999 1846 2769 884 1769 2499 961 1769 2499
hag 999 1807 2692 923 1807 2653 692 1961 2499
half 923 1923 2730 884 1692 2807 961 1692 2653
ham 846 2153 2807 653 1999 2807 807 1538 2884
has 846 1884 2769 846 1884 2961 499 1730 3115
hatch 923 1923 2807 884 1884 2769 846 1923 2846
path 961 1692 2692 884 1653 2692 884 1692 2730
perhaps 807 1730 2461 769 1692 2576 730 1615 2576
scab 653 2076 2769 730 1846 2846 692 1538 2692

M douche 461 2076 2807 538 1884 2461 423 1923 2576
dude 499 2038 2730 499 2038 2423 423 1961 2653
goose 461 1769 2499 538 1576 2461 461 1576 2653
hoop 538 1576 2538 461 1346 2576 423 1038 2653
hoot 461 1499 2615 423 1499 2461 499 1538 2461
kook 461 1538 2499 423 1499 2538 346 1384 2576
move 538 1576 2499 423 1461 2423 461 1384 2538
ooze 423 1538 2538 461 1538 2423 423 1692 2769
pooch 423 1576 2538 461 1576 2499 423 1692 2384
rouge 499 1615 2192 461 1615 2269 461 1692 2423
soothe 461 1961 2615 538 1923 2615 499 1615 2653
spoof 461 1538 2423 423 1423 2499 499 1423 2461
spoon 423 1499 2499 423 1576 2499 461 1730 2692
stooge 384 2153 2653 461 1923 2499 423 1846 2461
tooth 423 1730 2653 423 1846 2615 423 1923 2807
tube 461 1999 2538 461 1730 2499 423 1423 2499
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- who 384 1576 2576 461 1384 2538 384 1807 2538
* whom 461 999 2653 461 999 2692 307 1038 2769

M botch 461 1384 2499 576 1499 2615 423 1730 2576
hood 615 1653 2692 538 1769 2730 538 1961 2807
hoof 615 1461 2692 538 1461 2576 615 1461 2538
hook 576 1538 2653 615 1538 2461 538 1499 2423
push 499 1499 2576 576 1576 2538 384 1692 2576
puss 499 1653 2769 499 1576 2769 461 1538 2923
put 576 1499 2615 538 1499 2653 499 1769 2846

/of gauche 538 1730 2461 499 1576 2423 538 1576 2499
globe 653 1230 2884 653 1384 2807 423 1115 2576
home 692 1115 2999 461 961 3038 423 961 3076
hope 499 1269 2653 461 1115 2692 461 1038 2499
hose 692 1538 2538 576 1307 2538 499 1576 2884
host 538 1384 2538 499 1346 2615 499 1499 2769
loathe 692 1461 2923 615 1384 2807 615 1384 2884
oaf 538 1499 2538 538 1307 2576 423 1153 2461
oak 615 1461 2538 538 1269 2461 499 1192 2538
oat 615 1384 2499 538 1307 2538 461 1423 2423
oath 653 1499 2615 499 1384 2499 499 1499 2653
ode 615 1576 2538 499 1346 2576 499 1653 2346
owe 615 1615 2730 615 1307 2538 461 1730 2423
own 615 1384 2769 615 1076 2769 538 1346 2615
poach 576 1461 2692 461 1269 2615 384 1576 2423
stove 576 1730 2692 576 1423 2499 538 1230 2499
vogue 576 1346 2538 538 1346 2499 423 1076 2461

la/ Goth 615 1576 2692 807 1423 2538 807 1576 2807
hob 769 1346 2615 730 1346 2692 576 1269 2538
hock 846 1346 2769 769 1346 2730 692 1384 2461
hodge 807 1346 2615 807 1461 2576 692 1576 2423
hog 692 1346 2653 615 1269 2576 653 1538 2384
hop 846 1346 2846 769 1461 2846 692 1423 2653
odd 692 1461 2769 846 1423 2692 653 1615 2807
off 769 1423 2692 846 1269 2653 769 1269 2692
on 730 1230 2884 769 1192 2846 730 1576 2884
ought 730 1423 2769 769 1307 2807 692 1499 2807
Oz 730 1269 2846 807 1307 2692 538 1653 2730
posh 807 1423 2653 846 1346 2538 884 1499 2499
scotch 692 1576 2423 807 1423 2538 692 1692 2576
spa 730 1346 2576 769 1461 2692 730 1538 2807
Tom 653 1269 2961 730 1307 3115 730 1269 2999
toss 807 1423 2730 846 1576 2692 846 1576 2807

M hub 807 1576 2730 692 1576 2769 538 1384 2653
huck 769 1576 2538 769 1576 2461 576 1576 2499
huff 807 1461 2692 769 1499 2692 730 1461 2576
hug 846 1692 2615 769 1653 2461 615 1692 2461
hum 653 1346 2923 692 1346 2884 769 1269 2961
hun 846 1730 2923 807 1615 2961 846 1653 2999
hush 769 1576 2730 653 1576 2730 730 1653 2884
hut 769 1615 2769 730 1807 2807 538 1769 2807
hutch 769 1653 2769 692 1653 2807 499 1807 2961
of 692 1730 2807 769 1538 2807 653 1384 2653
pudge 653 1576 2653 615 1730 2692 538 1769 2769
pus 807 1653 2884 692 1538 2769 692 1692 2769
scuzz 653 1846 2692 576 1692 2884 461 1615 2923
spud 653 1653 2730 615 1653 2884 576 1846 2999
up 692 1846 2769 730 1653 2846 538 1499 2653

[Ir] ear 346 2499 2999 384 2307 2961 461 1923 2576
[Hr] air 538 2038 2961 576 2038 2807 576 1807 2346
[Ar] are 730 1346 2576 769 1346 2461 692 1499 2269
[Or] ore 538 1192 2499 576 1038 2307 615 1461 2038
M her 730 1576 1961 499 1538 1961 461 1615 1999

hV eel 384 2576 3076 423 2384 2961 499 1923 2923hV ill 576 1999 2961 538 1846 2884 615 1499 3076
/el/ ale 576 2115 2999 615 2230 2807 615 1923 2961
/el/ L 653 1846 2807 730 1692 2807 692 1499 3115
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/*1 / Al 538 1846 2769
/ul/ pool 499 999 2884
A>I/ pull 576 1153 3192loV hole 576 961 2769faU hall 692 1076 2923
/aJ/ hull 653 1076 2961

<ing> ping 423 2307 2961
<eng> length 730 1384 3115
<ang> hang 653 2192 2807
<ong> Pong 769 1461 2730
<ung> hung 884 1538 2846

692 1807 2807 884 1692 2730
461 999 2923 538 1038 2846
576 1038 3230 576 999 3192
499 923 2884 461 1038 2961
653 1076 3038 576 1038 3038
576 961 3038 615 1038 3115

538 2307 2846 499 2230 2769
730 1769 2923 769 2192 2846
653 2115 2846 499 2499 2807
653 1269 2615 769 1384 2807
807 1461 2884 653 1423 2807

Speaker 11: Male, age 22. From Mountain View (Northern California)

vowel
N

N

T1 T2 T3
word E l E2 E l E I E2 E i E I E2 E l
dweeb 346 1615 2461 423 2384 2999 346 1884 2692
E 307 2346 3230 346 2423 3307 307 2307 3038
each 307 2499 3115 384 2384 3192 307 2307 2884
ease 307 2423 3384 423 2384 3346 384 1807 2692
eat 346 2538 3230 346 2384 3230 346 2346 2999
eke 269 2384 3269 384 2423 3230 269 2461 2884
eve 346 2384 3230 346 2423 3307 307 1961 2576
fatigue 423 2346 2999 384 2307 2884 423 2076 2615
heap 346 2384 2999 423 2307 2961 384 2269 2884
heath 346 2269 3230 423 2269 2999 346 2153 2769
heed 384 2346 2923 423 2346 2923 423 2115 2769
keen 384 2384 3076 423 2615 3192 307 2423 2923
O'Keefe 346 2423 3038 384 2307 2884 461 2038 2499
piece 307 2346 3076 384 2346 3038 307 2423 2961
quiche 423 2384 2999 307 2423 2923 346 2384 2730
scheme 307 2269 3192 346 2384 3192 307 1999 2423
siege 384 2192 2807 346 2307 3038 346 2038 2653
teethe 384 2461 3230 384 2423 3153 384 2076 2499

dish 384 2038 2769 461 2115 2807 461 2038 2846
give 461 2384 2884 576 2038 2807 423 1307 2807
hick 538 2192 2846 538 2192 2807 461 2230 2807
him 499 2269 2807 538 2115 2769 538 1461 2807
hip 538 2269 2846 653 2153 2730 538 1576 2615
his 423 2307 2884 423 1846 2730 346 1807 2769
hiss 576 2115 2807 576 2192 2846 461 1884 2807
id 423 2307 2961 423 2230 2923 461 1923 2807
if 423 2346 2807 499 2153 2769 576 1807 2615
in 423 2499 2961 461 2346 2999 461 1999 2846
it 384 2346 2846 538 2307 2884 499 2038 2807
itch 423 2307 2846 499 2192 2807 499 1961 2846
midge 423 2038 2653 461 2153 2807 423 2038 2807
Pibb 499 2115 2653 538 2038 2653 576 1499 2423
pig 461 2230 2769 423 2153 2615 461 2192 2538
pith 576 2038 2807 576 2076 2769 615 2076 2807

A 538 2384 2961 576 2461 3038 307 2384 2961
Abe 346 2384 2692 461 2461 2730 346 1846 2538
ace 461 2346 2961 384 2499 2923 307 2538 2961
ache 423 2346 2807 346 2307 2807 346 2269 2846
age 461 2230 2615 423 2423 2769 461 2115 2692
aid 423 2269 2730 384 2423 2999 307 2115 2807
aim 307 2307 2846 499 2384 2730 307 2269 2730
ape 499 2423 2692 346 2461 2730 384 2384 2538
ate 423 2461 2576 384 2538 2692 307 2346 2807
beige 499 1961 2615 461 2461 2730 307 2076 2653
faith 499 1961 2615 499 2230 2769 346 2384 2769
H 384 2423 2730 384 2538 2769 384 2461 2807
haze 499 2423 2884 384 2499 2846 346 1999 2692
pain 346 2423 2692 461 2692 2769 499 2499 2846
pave 538 2307 2538 346 2423 2615 346 1961 2538
safe 538 1961 2730 461 2230 2884 423 2423 2769
scathe 461 2346 2692 461 2192 2615 538 1807 2615
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M
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vague 499 1923 2269 461 2307 2807 346 2269 2692

Beth 692 1692 2461 730 1769 2692 692 1730 2769
Bev 615 1769 2423 692 1769 2538 576 1499 2461
ebb 576 1923 2692 576 1807 2692 615 1307 2461
Ed 653 2076 2769 615 2038 2730 461 1961 2692
edge 653 2038 2730 653 2076 2730 538 1999 2730
etch 653 1961 2846 653 1961 2846 615 1961 2807
F 653 1769 2653 730 1807 2615 653 1576 2653
heck 769 1884 2653 730 1846 2499 692 1846 2384
M 615 2038 2807 615 2076 2807 653 1269 2807
N 653 2038 2807 730 1999 2884 653 1807 2961
peg 692 2076 2884 538 2115 2692 423 2192 2461
pep 730 1923 2692 769 1846 2616 769 1653 2538

653 1846 2692 653 1807 2692 538 1692 2730
Pez 653 1961 2769 615 1884 2807 499 1692 2692
S 653 1769 2769 807 1846 2807 653 1730 2807
Tesh 692 1923 2692 692 1923 2692 692 1961 2807

add 807 1884 2538 884 1730 2538 615 1730 2769
Anne 653 1923 2807 730 2115 2769 769 1461 2884
ash 846 1807 2499 923 1769 2538 884 1730 2461
ass 923 1653 2499 961 1730 2692 884 1615 2576
at 846 1884 2615 884 1769 2653 769 1653 2730
badge 615 1884 2615 884 1769 2576 692 1692 2769
hack 923 1692 2576 961 1692 2499 884 1653 2423
hag 923 2038 2769 846 2038 2769 461 2038 2692
half 999 1615 2615 923 1653 2576 961 1653 2615
ham 730 2269 2884 692 2153 2884 807 1269 2769
has 923 1769 2653 923 1769 2653 653 1576 2884
hatch 961 1923 2730 999 1807 2730 807 1730 2769
path 1038 1653 2615 999 1692 2730 999 1538 2769
perhaps 884 1576 2499 846 1653 2423 769 1423 2423
scab 615 2153 2653 884 1923 2653 769 1461 2538

douche 346 2038 2499 423 1692 2423 423 1461 2384
dude 461 1961 2499 423 1461 2461 461 1538 2346
goose 346 1307 2307 384 1076 2423 384 1038 2499
hoop 423 1038 2346 499 999 2423 307 923 2307
hoot 423 1076 2307 423 1115 2307 346 1038 2346
kook 499 1192 2423 423 999 2423 346 884 2346
move 461 1076 2461 423 999 2538 384 884 2576
ooze 346 961 2423 384 884 2499 346 1038 2384
pooch 423 1153 2384 423 1115 2384 384 1192 2423
rouge 423 1230 2153 461 1115 2423 423 1423 2307
soothe 423 1923 2346 346 1576 2307 384 1538 2346
spoof 461 1192 2346 346 1038 2423 423 1153 2461
spoon 423 1192 2346 423 1153 2346 423 1269 2307
stooge 423 1961 2461 461 1692 2384 423 1499 2230
tooth 461 1653 2346 499 1499 2346 423 1423 2346
tube 384 1730 2384 461 1307 2346 384 884 2384
who 384 961 2538 423 846 2423 384 1230 2499
whom 499 923 2499 384 884 2269 307 846 2269

butch 499 1115 2730 538 1269 2692 576 1538 2461
hood 461 1269 2499 499 1384 2423 461 1692 2576
hoof 538 1115 2615 576 1153 2576 653 1153 2653
hook 499 1192 2615 576 1076 2538 576 1038 2576
push 653 1192 2615 576 1269 2653 576 1499 2423
puss 576 1153 2538 538 1230 2576 576 1384 2538
put 538 1076 2615 615 1346 2461 576 1499 2461

gauche 423 1538 2384 538 1307 2461 461 1153 2538
globe 576 1115 2769 499 999 2730 384 846 2692
home 576 1037 2192 423 998 2230 422 764 2192
hope 538 1076 2423 423 999 2461 461 769 2423
hose 499 1076 2384 461 999 2384 423 1384 2538
host 499 1076 2461 499 1076 2423 423 1153 2653
loathe 576 1384 2730 461 1038 2730 538 1346 2615
oaf 423 1115 2461 461 1076 2461 461 846 2499
oak 461 1076 2538 576 1038 2461 346 807 2499
oat 499 1038 2499 423 884 2576 384 923 2384
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oath 461 1115 2499 499 1038 2576 461 923 2423
ode 576 1115 2576 499 1038 2653 423 999 2269
owe 653 1269 2576 461 999 2538 423 1115 2730
own 538 1115 2653 346 923 2884 384 999 2692
poach 538 1153 2423 538 1038 2423 499 1153 2153
stove 461 1730 2538 499 1192 2461 423 846 2576
vogue 538 1230 2499 538 1115 2615 423 961 2538

/a/ Goth 615 1384 2538 769 1230 2884 769 1269 2846
hob 730 1153 2615 807 1115 2730 576 1115 2692
hock 846 1269 2692 884 1230 2730 846 1192 2769
hodge 692 1230 2538 769 1423 2576 692 1653 2346
hog 846 1153 2769 807 1230 2769 615 1307 2692
hop 884 1307 2653 807 1307 2576 769 1230 2615
odd 769 1153 2692 807 1153 2730 692 1576 2653
off 653 1038 2615 807 1192 2769 769 1153 2653
on 730 1153 2884 769 1192 3230 769 1423 2999
ought 846 1153 2923 846 1269 2769 730 1538 2653
Oz 769 1230 2846 769 1192 2730 576 1423 2769
posh 846 1192 2653 807 1269 2653 769 1461 2538
Scotch 730 1538 2499 807 1346 2653 769 1461 2615
spa 730 1230 2499 807 1307 2807 769 1423 2692
Tom 884 1192 3038 923 1192 3076 846 1153 2999
toss 884 1153 2692 923 1269 2769 769 1269 2653

M hub 769 1346 2653 730 1307 2653 576 1153 2538
Huck 730 1346 2653 769 1346 2615 769 1269 2692
huff 730 1307 2730 730 1269 2846 653 1269 2807
hug 692 1269 2807 653 1307 2769 499 1269 2692
hum 615 1115 3038 692 1076 2999 730 961 3038
hun 730 1307 2884 769 1499 2961 807 1576 2923
hush 730 1538 2615 692 1423 2499 615 1692 2499
hut 769 1461 2692 769 1461 2576 576 1692 2423
hutch 692 1499 2576 692 1538 2423 538 1615 2461
of 730 1269 2615 653 1230 2653 615 1115 2653
pudge 615 1384 2576 653 1499 2538 538 1653 2384
pus 846 1384 2576 730 1499 2692 769 1538 2653
scuzz 576 1615 2461 538 1499 2769 423 1461 2769
spud 615 1384 2461 653 1499 2576 615 1576 2653
up 653 1346 2884 692 1384 2769 576 1269 2538

[Ir] ear 269 2346 3192 384 2346 2884 461 1576 2538
[Hr] air 461 2269 2730 423 2076 2576 538 1730 2499
[At] are 692 1115 2692 730 1076 2692 615 1230 2538
[Or] ore 307 692 2884 461 884 2807 538 1192 2346
[*] her 576 1269 1653 538 1346 1807 461 1423 1846
[Ur] poor 461 999 2423 461 1076 2384 576 1153 2038

Al/ eel 384 2461 3461 384 2384 3384 461 2115 3192
Al/ Ul 346 2230 2884 461 2230 2730 538 1576 2692
/el/ ale 499 2307 2615 538 2269 2769 423 1999 2538
/el/ L 807 1884 2461 807 1615 2615 615 1153 2730
/*!/ Al 846 1615 2384 923 1576 2461 923 1461 2576
/ul/ pool 461 923 2461 461 961 2499 499 923 2615
Ail/ puU 576 1076 2807 653 1038 2769 653 961 2846
/ol/ hole 423 769 2653 384 653 2769 423 769 2846
/al/ hall 653 961 2923 653 1038 2884 615 846 2884
/Al/ huU 653 1076 2846 615 961 2999 692 999 2961

<ing> ping- 423 2269 2769 384 2230 2769 346 2307 2576
<eng> length 615 1269 2884 653 1692 2807 538 2076 2807
<ang> hang 807 2192 2692 692 2269 2769 730 2384 2692
<ong> -pong 730 1115 2423 884 1076 2769 884 1153 3038
<ung> hung 730 1307 2576 653 1192 2653 692 1192 2692

Speaker 12: Female, age 27. From Downey (Southern California)

T1 T2 T3
vowel word FI F2 F3 EI F2 E2 E 1 E 2  P  fij dweeb 461 2307 3230 499 2884 3423 423 2230 3153
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E 346 2884 3461 384 2884 3615 307 2807 3192
each 384 3038 3461 346 2961 3538 346 2884 3346
ease 346 2884 3346 423 2923 3307 346 2346 3115
eat 384 2999 3423 423 2961 3269 269 2499 3038
eke 423 2999 3499 423 2923 3499 346 2999 3384
eve 384 2923 3346 384 2961 3538 423 2538 2923
fatigue 461 2884 3423 384 2846 3346 384 2730 3115
heap 423 2615 3307 384 2615 3230 384 2346 2730
heath 461 2807 3346 423 2730 3269 346 2384 2961
heed 461 2807 3307 384 2846 3499 461 2807 3153
keen 346 2807 3423 423 2884 3307 269 2846 3423
OXeefe 346 2807 3499 423 2730 3423 307 2807 3230
piece 384 2846 3269 423 2807 3346 423 2807 3230
quiche 384 2846 3307 384 2769 3307 384 2730 3346
scheme 384 2884 3423 461 2846 3538 499 2499 3076
siege 423 2653 3038 423 2730 3269 423 2730 3076
teethe 346 2846 3423 461 2884 3461 461 2384 2961

dish 461 2346 2961 576 2307 2999 576 2192 2999
give 461 2653 3307 576 2346 3038 692 1615 2730
hick 538 2461 3076 615 2499 3076 615 2230 2961
him 692 2576 3192 615 2384 3076 692 1615 2884
hip 576 2499 3230 576 2307 3076 653 1961 2923
his 538 2499 3153 576 2346 3115 384 1999 2961
hiss 538 2384 3076 615 2153 3038 576 2115 2999
id 499 2692 3192 615 2461 3230 576 2115 2999
if 538 2461 3076 576 2230 3192 538 1923 2961
in 499 2615 3230 576 2499 3269 461 2115 3153
it 461 2769 3307 538 2461 3346 576 2269 3269
itch 423 2538 3230 576 2461 3192 499 2269 3115
midge 692 2192 2884 653 2423 3230 576 2346 3076
Pibb 499 2384 3038 576 2307 3038 538 1769 2846
pig 499 2384 3076 538 2423 2923 384 2615 2961
pith 576 2346 3076 615 2192 2999 615 2038 2999

A 538 2423 2999 576 2730 3269 384 2576 3115
Abe 461 2653 3153 499 2846 3307 423 2615 3153
ace 538 2846 3384 538 2884 3307 499 2538 3269
ache 499 2576 3115 423 2846 3384 423 2884 3192
age 538 2538 3153 461 2807 3346 384 2499 3076
aid 615 2384 3076 576 2923 3346 423 2807 3153
aim 615 2615 3269 423 2846 3307 423 2499 3076
ape 499 2730 3115 423 2769 3269 384 2423 3038
ate 461 2730 3192 461 2961 3384 269 2538 3076
beige 653 2038 2769 499 2653 3153 499 2423 2923
faith 615 2230 2846 576 2461 2999 346 2346 2884
H 576 2576 3153 538 2807 3192 384 2615 3192
haze 692 2538 3038 499 2576 3192 423 2153 3038
pain 692 2461 3153 615 2846 3269 499 2499 3153
pave 692 2423 2999 538 2692 3153 499 2192 2923
safe 576 2346 3038 576 2499 2999 461 1999 2884
scathe 538 2692 3269 538 2538 3230 461 2153 2999
vague 576 2153 2807 576 2461 3115 461 2692 3038

Beth 730 2115 2884 846 2153 2923 807 2038 2999
Bev 653 1961 2923 769 2038 3038 615 1615 2769
ebb 730 2192 3038 846 2038 2999 653 1615 2769
Ed 730 2230 3076 769 2346 3192 576 2230 3038
edge 769 2307 2999 769 2384 2999 615 2153 2999
etch 615 2307 2961 769 2192 2961 653 2153 2961
F 692 2307 2923 884 2115 3038 846 1769 2846
heck 769 2076 2807 807 2076 2807 692 2076 2769
M 615 2153 2999 846 2230 3038 769 1576 2884
N 769 2346 3230 769 2307 3384 692 2230 3192
PCS 769 2269 3076 730 2307 2999 576 2576 2884
pep 923 2038 2923 807 2038 2923 730 1846 2846
pet 769 2269 3038 769 2153 3038 576 2153 3076
Pez 730 2192 3076 692 2153 3076 538 2038 2884
S 730 2230 3038 769 2153 3153 769 1961 3153
Tesh 807 2192 2923 846 2115 2807 846 1999 2884

add 653 2192 3230 923 1961 2961 692 1961 3115
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/u/

Aj/

fo/

faJ

Anne 615 2499 3115 769 2615 3230 807 1961 3115
ash 923 1999 2846 923 1961 2807 807 1807 2769
ass 884 2153 2807 961 1999 2846 961 1692 2653
at 884 2153 2923 961 1961 2961 769 1923 2846
badge 576 1961 2961 923 1961 2807 653 1923 2923
hack 961 2115 2807 999 1999 2846 1038 1884 2846
hag 884 2115 2884 961 2076 2884 653 2230 2923
half 999 2038 3038 1076 1999 2961 961 1769 2961
ham 846 2576 3038 730 2615 2999 769 1576 3153
has 884 1999 2999 961 1961 3038 692 1923 2999
hatch 961 1999 2884 999 1923 2884 846 1846 2807
path 884 2038 2846 961 1961 2769 999 1653 2884
perhaps 846 2076 2884 961 1807 2807 807 1499 2846
scab 576 2461 2884 846 2115 2923 884 1615 2769

douche 423 2346 2807 384 1961 2692 346 1961 2692
dude 346 2384 2923 461 2076 2846 423 1923 2653
goose 423 1884 2807 538 1653 2846 384 1999 2807
hoop 461 1192 2730 461 1115 2807 461 999 2730
hoot 461 1307 2769 423 1192 2730 423 1499 2730
kook 461 1538 2846 461 1499 2807 384 1269 2730
move 538 1192 2730 538 1230 2807 499 1115 2807
ooze 384 1461 2884 499 1192 2846 461 1999 2807
pooch 461 1192 2730 423 1153 2730 384 1538 2730
rouge 423 1692 2230 499 1846 2653 423 1961 2576
soothe 461 2153 2846 423 1884 2653 423 1615 2692
spoof 461 1346 2576 461 1346 2769 461 1192 2653
spoon 499 1653 2692 499 1576 2769 461 1653 2730
stooge 499 2269 2807 461 1884 2692 461 2230 2884
tooth 269 2230 2846 423 1999 2692 346 1923 2615
tube 499 2076 2653 384 1769 2576 384 1269 2576
who 538 1423 2769 461 1269 2769 423 1576 2653
whom 461 1269 2846 538 1038 2923 461 1076 2884

butch 576 1192 2884 615 1269 2846 538 1846 2884
hood 576 1461 2730 576 1499 2769 615 2038 2846
hoof 615 1423 2730 653 1461 2730 653 1615 2807
hook 653 1307 2730 615 1423 2807 615 1461 2730
push 615 1230 2692 615 1499 2653 615 1961 2730
puss 653 1230 2769 692 1538 2730 615 1961 2923
put 576 1230 2846 653 1384 2846 692 1884 2807

gauche 538 1499 2692 615 1423 2692 499 1307 2692
globe 653 1461 2999 615 1423 2884 538 999 2846
home 769 1230 2730 692 1076 2807 538 1076 2769
hope 576 1192 2769 576 1115 2692 538 961 2730
hose 692 1423 2769 538 1076 2769 499 1423 2884
host 615 1153 2846 538 999 2730 499 1846 3038
loathe 576 1230 3192 576 1153 2884 538 1307 2884
oaf 615 1538 2730 576 1115 2730 499 923 2769
oak 576 1115 2846 615 1076 2999 384 923 2923
oat 576 1423 2846 576 1115 2923 423 1307 2692
oath 576 1192 2730 576 1076 2961 538 1307 2999
ode 576 1461 2769 576 1269 2807 499 1192 2807
owe 730 1499 2769 576 1307 2961 423 1346 2807
own 807 1461 2653 730 1230 2807 653 1192 2692
poach 653 1346 2730 576 1230 2807 423 1384 2576
stove 615 1999 2807 615 1423 2769 499 1153 2692
vogue 499 1269 2730 615 1230 2846 499 961 2807

Goth 576 1846 2769 884 1307 2846 846 1499 2923
hob 923 1461 2807 846 1307 2884 730 1499 2807
hock 961 1346 2884 846 1346 2923 807 1346 2769
hodge 923 1346 2846 884 1538 2846 653 1884 2807
hog 884 1384 2769 884 1346 2846 769 1423 2807
hop 884 1423 2807 846 1346 2884 846 1384 2807
odd 769 1576 2730 884 1307 2884 615 1884 2923
off 807 1307 2730 884 1307 2730 807 1346 2807
on 730 1307 3423 769 1269 3307 846 1807 3153
ought 692 1269 2807 769 1269 2769 884 1576 2884
Oz 769 1538 2730 769 1423 2884 653 1884 2807
po6h 846 1346 2730 846 1346 2769 807 1538 2692
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- Scotch 769 1692 2653 769 1499 2653 884 1692 2576
- spa 730 1461 2576 807 1461 2692 884 1615 2730
• Tom 769 1230 2307 807 1269 2461 769 1346 2423

toss 807 1461 2807 846 1384 2730 961 1615 2807

hub 884 1576 2769 769 1499 2730 576 1269 2807
Huck 846 1461 2769 807 1461 2730 807 1423 2769
huff 923 1538 2807 846 1538 2884 846 1461 2846
hug 923 1615 2807 884 1576 2884 615 1576 2769
hum 884 1461 2653 769 1461 2653 769 1307 2692
hun 846 1538 2692 769 1615 2576 807 1923 2538
hush 884 1461 2692 769 1615 2846 807 1884 2846
hut 884 1615 2923 846 1615 2961 692 1923 2923
hutch 884 1615 2769 884 1692 2846 730 1999 2807
of 730 1653 2807 884 1576 2923 692 1307 3076
pudge 846 1653 2846 807 1769 2807 576 2038 2961
pus 846 1461 2807 923 1538 2923 807 1730 2961
scuzz 576 1923 2615 730 1884 2923 730 1923 3038
spud 692 1499 2807 846 1615 2769 615 1961 2999
up 846 1576 2653 846 1576 2846 769 1384 2653

[It] ear 423 2846 3461 461 2692 3038 538 2153 2615
[Hr] air 499 2423 2999 538 2499 2999 653 2230 2538
[At] are 884 1269 2538 730 1269 2461 730 1499 2346
[Or] ore 538 999 2730 576 961 2576 653 1307 2192
M her 692 1576 1846 692 1538 1884 615 1499 2192

mj eel 346 2846 3307 461 2846 3346 730 1576 3192
Al/ ill 423 2499 3076 615 2384 3230 653 1923 3192
/el/ ale 653 2499 2961 653 2499 2999 692 2423 3115
/El/ L 653 2230 3076 807 2038 2999 884 1807 3346
/*  1/ Al 923 1999 2884 961 1999 2923 1038 1730 3038
/ul/ pool 461 807 2769 499 846 2807 423 807 2807
/ul/ pull 576 1115 3115 653 923 3307 499 999 3384
loV hole 615 1038 2807 538 961 2999 538 1038 3307
/al/ hall 884 1269 2846 846 1307 2961 807 1230 3076
/Al/ hull 807 1230 2961 653 1192 3192 615 1038 3153

<ing> ping- 499 2653 3192 499 2730 3230 461 2884 3115
<eng> length 730 1538 3346 807 2192 3269 653 2615 2999
<ang> hang 769 2346 3038 769 2499 2999 730 2615 2999
<ong> -pong 769 1153 2807 769 1307 2884 769 1307 2692
<ung> hung 730 1461 2807 807 1423 2807 807 1423 2807

Speaker 13: Female, age 23. From San Diego (Southern California)

N

T1 T2 T3
word Ei £2 n Ei £2 n Ei E2 E2
dweeb 499 2192 2807 538 2538 3230 499 2076 2653
E 384 2538 3230 423 2692 3461 423 2461 3230
each 461 2538 3115 384 2653 3230 423 2384 3269
ease 423 2615 3192 423 2653 3192 384 2115 2846
eat 461 2730 3307 384 2692 3269 461 2461 3192
eke 384 2730 3269 346 2807 3461 346 2769 3269
eve 307 2730 3269 461 2615 3269 499 2076 2769
fatigue 538 2423 3038 499 2384 3076 499 2499 2884
heap 423 2769 3153 538 2615 3230 461 2230 2923
heath 461 2461 3153 499 2538 3269 384 2461 3076
heed 384 2576 3192 499 2615 3384 461 2269 2884
keen 346 2730 3115 384 2923 3153 384 2846 3038
OXeefe 423 2692 3307 423 2730 3269 499 2730 3115
piece 307 2615 3269 346 2653 3384 346 2384 3307
quiche 384 2653 3076 423 2576 3269 461 2538 2999
scheme 499 2615 3384 615 2615 3423 769 1961 3076
siege 423 2423 2999 499 2461 3153 461 2307 2923
teethe 384 2538 3115 461 2538 2999 384 2230 2807

dish 461 2230 2961 576 2115 2961 461 2038 2961
give 499 2423 3038 615 2192 2884 499 1961 2615
hick 692 2192 2846 692 2192 2884 615 2192 2730

479

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



M

M

/ * /

M

him 499 2076 2461 461 1923 2461 461 1615 2461
hip 653 2153 2884 730 2038 2923 615 1653 2538
his 499 2269 2999 499 2153 2961 461 1923 2884
hiss 692 2115 2999 499 1961 2999 461 1961 2884
id 338 2346 2999 423 2307 2999 499 2192 2923
if 576 2192 2923 576 2115 2923 499 1961 2615
in 461 2423 3076 538 2423 3115 538 2230 3115
it 538 2269 3038 615 2153 2961 538 2115 2923
itch 538 2192 2961 538 2192 2999 499 2076 2846
midge 692 2038 2884 692 2115 3153 499 2038 3076
Pibb 499 2115 2807 461 2038 2769 499 1615 2692
pig 576 2269 2884 461 2384 2961 538 2269 2807
pith 538 2115 2807 615 1999 2846 653 1999 2730

A 653 2346 2923 653 2461 2884 461 2307 2884
Abe 692 2384 2923 615 2423 2999 423 1961 2730
ace 576 2423 3038 461 2653 3153 499 2423 3038
ache 576 2307 2961 653 2499 3076 423 2730 2999
age 423 2499 2999 423 2538 3076 499 2384 2923
aid 538 2461 2961 461 2615 2999 461 2115 2923
aim 576 2423 3038 615 2499 3076 499 1884 2538
ape 653 2346 2884 538 2538 2923 499 1999 2769
ate 538 2499 3038 461 2538 2999 384 2538 2999
beige 576 2192 2807 538 2423 3076 461 2269 2884
faith 615 2115 2730 499 2307 2769 384 2307 2615
H 538 2307 2923 538 2538 2884 423 2307 2923
haze 615 2269 3076 499 2423 2923 423 1923 2769
pain 423 2384 2961 423 2615 3115 346 2230 3038
pave 653 2461 2884 499 2423 2999 461 1846 2615
safe 653 2038 2884 615 2192 2961 538 2153 2730
scathe 538 2384 2923 538 2384 2884 576 2038 2769
vague 692 1923 2846 769 2153 2961 538 2346 2730

Beth 653 1653 2615 807 1692 2923 807 1884 2961
Bev 692 1769 2653 846 1846 2846 692 1653 2615
ebb 730 1923 2884 769 1961 2884 615 1653 2499
Ed 769 2076 2846 846 2038 2846 615 1961 2961
edge 730 2038 2884 769 2115 2923 615 2038 3038
etch 807 1923 2884 807 1846 2923 692 1923 2807
F 846 1769 2769 846 1807 2769 961 1730 2615
heck 961 1923 2615 961 1923 2730 846 1923 2615
M 923 2038 2884 961 1961 2999 846 1538 2846
N 884 2076 2923 923 2038 3269 999 2076 3115
peg 846 1999 2807 730 2192 2807 615 2346 2807
pep 884 1653 2923 961 1615 2769 807 1499 2579
pet 884 1884 2846 923 1846 2923 730 1807 2884
Pez 884 1884 2807 846 1923 2923 692 1884 2807
S 884 1807 2884 884 1807 2884 807 1730 2807
Tesh 884 1846 2769 846 1846 2769 769 1923 2730

add 884 1961 2884 1038 1846 2846 730 1769 2961
Anne 807 2192 2999 807 2038 2999 769 1692 2923
ash 1038 1769 2769 1038 1846 2730 923 1653 2769
ass 884 1807 2730 923 1730 2769 846 1615 2807
at 1038 1884 2807 1115 1846 2692 846 1769 2846
badge 769 1846 2615 1038 1692 2769 730 1769 3076
hack 999 1807 2615 1038 1846 2730 999 1769 2538
hag 961 1692 2692 999 1807 2846 615 2192 2730
half 1076 1846 2884 1153 1653 2846 1076 1653 2807
ham 923 2307 3076 884 1999 2999 807 1538 2884
has 961 1730 2807 961 1769 2961 692 1615 2807
hatch 1038 1692 2769 961 1730 2807 884 1730 2923
path 1038 1692 2730 1076 1769 2846 1038 1807 2807
perhaps 999 1730 2499 999 1692 2730 884 1576 2730
scab 692 2192 2769 961 1730 2615 769 1615 2653

douche 384 2192 2807 499 2038 2576 346 1961 2538
dude 461 2230 2807 461 1999 2653 423 2076 2692
goose 423 1999 2653 538 1846 2499 307 1884 2692
hoop 538 1384 2576 499 1307 2538 461 961 2423
hoot 538 1499 2538 499 1461 2576 461 1730 2576
kook 576 1423 2307 538 1307 2423 461 1192 2423
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At/

foi

fa/

IaJ

move 576 1384 2461 615 1576 2461 576 1269 2576
ooze 461 1884 2538 461 1923 2461 423 1807 2423
pooch 423 1423 2461 423 1423 2538 384 1615 2499
rouge 576 1576 2346 576 1730 2384 423 1730 2384
soothe 576 2038 2769 423 1653 2615 423 1769 2615
spoof 461 1615 2461 499 1499 2576 423 1153 2499
spoon 499 1576 2461 423 1461 2576 499 1538 2576
stooge 384 2192 2730 461 1999 2692 423 1999 2615
tooth 461 1923 2423 461 1961 2576 499 1923 2499
tube 461 2153 2807 461 1846 2576 499 1384 2423
who 461 1461 2499 423 1346 2615 499 1307 2576
whom 576 1153 2576 499 1076 2615 576 1115 2499

butch 615 1423 2576 730 1653 2769 615 1846 2769
hood 576 1461 2653 653 1692 2653 576 1807 2846
hoof 884 1576 2769 730 1538 2730 615 1615 2730
hook 692 1461 2730 653 1499 2653 576 1461 2538
push 576 1538 2384 615 1730 2499 576 1846 2423
puss 653 1499 2538 653 1653 2692 576 1653 2769
put 653 1576 2692 692 1692 2769 499 1807 2730

gauche 499 1769 2499 538 1499 2499 499 1423 2423
globe 615 1384 2807 615 1423 2692 538 1115 2730
home 346 961 2423 346 884 2499 307 884 2423
hope 538 1307 2576 538 1115 2538 499 923 2615
hose 615 1384 2499 538 1346 2461 653 1230 2423
host 538 1269 2461 499 1153 2538 423 1384 2538
loathe 730 1346 2923 692 1423 2999 538 1230 2769
oaf 615 1461 2615 576 1346 2576 384 999 2538
oak 615 1499 2499 653 1307 2653 384 961 2576
oat 615 1884 2269 615 1307 2499 461 1307 2499
oath 692 1461 2576 576 1269 2692 461 1269 2846
ode 653 1461 2615 615 1230 2615 653 1576 2576
owe 807 1615 2730 692 1461 2846 499 1538 2461
own 769 1230 2461 769 1076 2615 730 1192 2423
poach 615 1307 2576 653 1269 2576 423 1192 2423
stove 576 1923 2692 692 1615 2576 653 1423 2461
vogue 692 1538 2576 730 1499 2653 576 1076 2538

Goth 692 1769 2499 961 1499 2846 961 1384 2846
hob 923 1384 2884 884 1346 2884 769 1384 2730
hock 961 1384 2846 999 1384 2692 1115 1423 2307
hodge 961 1423 2846 961 1499 2769 769 1730 2846
hog 884 1307 2846 884 1384 2769 807 1499 2653
hop 961 1538 2769 999 1538 2846 846 1346 2769
odd 846 1346 2769 884 1307 2923 653 1653 2884
off 961 1461 2730 884 1423 2692 923 1384 2884
on 846 1230 2884 923 1423 3076 884 1576 2961
ought 846 1346 2769 999 1384 2769 846 1538 2807
Oz 846 1346 2653 961 1461 2730 615 1576 2923
posh 923 1346 2653 884 1269 2730 884 1384 2769
Scotch 730 1807 2653 923 1538 2653 923 1576 2692
spa 846 1269 2653 884 1461 2884 769 1653 2807
Tom 961 1346 2769 807 1307 3038 807 1307 3076
toss 884 1538 2923 923 1423 2846 884 1423 2846

hub 807 1461 2846 846 1461 2884 730 1461 2576
Huck 846 1538 2615 884 1538 2615 884 1538 2346
huff 923 1538 2846 846 1461 2846 846 1346 2846
hug 884 1653 2692 846 1692 2692 730 1730 2423
hum 923 1307 2307 807 1307 2384 884 1269 2346
hun 923 1538 2346 923 1576 2461 846 1730 2499
hush 884 1538 2730 846 1615 2730 846 1538 2769
hut 961 1576 2769 961 1653 2961 653 1653 2923
hutch 884 1769 2846 846 1730 2807 807 1692 2961
of 846 1730 2846 884 1615 2846 615 1461 2807
pudge 961 1692 2884 884 1807 2884 692 1923 2961
pus 961 1499 2807 884 1499 2884 807 1576 2846
scuzz 653 1999 2807 769 1730 2807 576 1692 2846
spud 653 1423 2653 846 1653 2923 653 1807 2961
up 846 1615 2576 884 1423 2653 846 1423 2615
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Hr] ear 384 2499 3153 499
[Er] air 615 2423 2692 730
[Ar] are 807 1384 2423 923
[Or] ore 538 961 2538 576
M her 653 1538 1923 615

nu eel 423 2615 3346 423w ill 615 2230 2961 730
/el/ ale 692 2384 2999 730
/El/ L 807 1846 2846 923
/*!/ A1 961 1807 2730 1038
^^/ pool 461 1038 2615 423
AJl/ poll 653 1192 3269 692fo 1/ hole 653 1115 2769 653
/oV hall 884 1269 2961 846
/aV hull 730 1153 2884 692

<ing> ping- 576 2230 2807 730
<eng> length 846 1423 3115 884
<ang> hang 923 2192 2884 807
<ong> -pong 923 1346 2461 884
<ung> hung 846 1423 2269 884

2346 2923 653 1769 2538
2153 2499 807 1884 2269
1307 2269 846 1692 2115
999 2461 692 1461 2230
1499 2076 576 1730 2115

2576 3423 538 2307 2999
1692 2961 653 1269 2961
2423 3038 730 1961 2923
1846 2884 923 1576 2961
1730 2769 961 1615 2999
923 2653 423 846 2730
1115 3192 653 1076 3192
999 2807 692 1076 2923
1192 2999 807 1153 3038
1153 2846 692 1230 2730

2307 2846 576 2423 2769
1846 3230 961 2346 2961
2153 2923 846 2384 2884
1346 2576 846 1384 2423
1384 2346 807 1461 2346

Speaker 14: Female, age 20. From Los Angeles (Southern California)

vowelHJ

N

M

word El
T1
£2 El El

T2
E2 EI EI

T3
E2 EI

dweeb 461 2538 3423 461 2923 3615 461 2192 3307
E 307 3230 3692 346 3038 3653 346 2730 3499
each 307 3269 3692 346 3115 3846 384 2846 3538
ease 307 3076 3769 384 2923 3538 346 2307 3307
eat 307 3192 3653 384 3307 3692 423 2961 3653
eke 307 3153 3846 423 3269 3884 307 3038 3653
eve 384 2884 3730 423 3076 3615 499 1884 3499
fatigue 384 2961 3538 384 2923 3538 384 2769 3192
heap 307 3038 3730 307 2961 3807 307 2346 3230
heath 461 3153 3576 346 3038 3576 346 2615 3230
heed 423 3230 3615 384 3038 3692 461 2538 3307
keen 499 3192 3653 461 3192 3884 346 2807 3384
OXeefe 307 3038 3461 384 2961 3423 384 2769 3153
piece 423 3038 3499 346 2961 3499 423 2692 3384
quiche 346 2999 3538 346 2999 3576 346 2769 3346
scheme 461 3038 3423 576 2730 3307 499 2807 3192
siege 461 2846 3653 461 2884 3499 346 2307 3115
teethe 307 2999 3307 384 2923 3230 384 2115 2999

dish 461 2615 3423 499 2576 3384 461 2499 3307
give 346 2846 3346 576 2499 3192 307 1538 2884
hick 576 2730 3230 576 2461 3076 538 2307 2769
him 576 2807 3307 615 2499 3269 538 1769 2961
hip 615 2576 3230 576 2346 2999 576 1730 2807
his 576 2807 3461 576 2346 3269 461 1961 3192
hiss 538 2499 3423 576 2499 3499 499 2192 3269
id 461 2999 3461 576 2846 3346 538 2538 3153
if 423 2807 3346 576 2499 3230 576 2192 2999
in 538 2884 3423 538 2769 3423 538 2384 3307
it 423 2884 3269 576 2576 3153 538 2307 2923
itch 499 2999 3615 499 2692 3461 423 2499 3538
midge 615 2076 3192 615 2576 3384 538 2384 3115
Pibb 538 2461 3346 576 2423 3192 538 1692 2846
pig
pith

423 2769 3384 538 2769 3423 461 2730 3153
576 2576 3269 576 2384 3307 653 2307 3192

A 538 2769 3115 538 2884 3346 423 2499 3192
Abe 461 2884 3269 461 2999 3461 461 1923 3038
ace 499 2884 3384 307 2923 3423 461 2769 3269
ache 461 2961 3346 538 3038 3423 499 2923 3192
age 423 2846 3461 538 2961 3461 384 2461 3269
aid 499 2961 3269 461 2999 3499 423 2653 3307
aim 423 2999 3269 499 2999 3384 461 2538 3346
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/e/

/ * /

/u/

M

499 2807 3384 423 3038 3461 423 2615 3384
ale 461 2884 3230 423 3038 3499 307 2807 3269
beige 576 2461 3153 538 2923 3192 499 2307 3192
faith 538 2346 2961 538 2807 3384 423 2576 3038
H 384 3115 3346 384 3076 3346 346 2846 3384
haze 499 2884 3153 461 2923 3307 384 2269 3115
pain 538 2807 3461 499 2923 3538 499 2730 3346
pave 499 2884 3307 499 2730 3307 499 1999 2807
safe 615 2538 3115 615 2730 3269 461 2499 3192
scathe 499 2923 3269 538 2807 3307 461 2230 3115
vague 538 2384 3076 576 2807 3269 576 2807 3153

Beth 653 2230 2961 884 2230 3076 923 1999 2961
Bev 615 2269 3115 846 2076 3115 576 1692 2884
ebb 615 2384 2999 769 2307 2923 807 1576 2807
Ed 807 2384 2961 807 2384 2961 576 2269 3192
edge 615 2538 2884 692 2461 2884 576 2384 3153
etch 769 2346 2884 769 2307 2846 769 2307 2846
F 807 2230 2730 807 2076 2807 769 1846 2615
heck 999 2346 2730 884 2230 2846 846 2038 2615
M 730 2423 2961 653 2269 3153 653 1653 3192
N 730 2461 3153 807 2384 3115 615 2384 3346
P*g 576 2384 2961 576 2499 2961 538 2499 2884
pep 884 2230 2961 846 1999 2846 769 1692 2692
pet 807 2192 3038 846 2269 2999 769 2230 2961
Pez 961 2384 3307 846 2269 3230 653 2038 3230
S 846 2461 2961 846 2230 2999 730 2115 2923
Tesh 884 2346 2923 807 2307 2961 730 2153 2807

add 884 2192 2692 961 2076 2730 730 2153 3038
Anne 499 2692 3115 538 2499 3038 576 1961 3038
ash 999 2076 2692 999 1923 2576 961 1999 2576
ass 999 1961 2653 999 1999 2576 999 1730 2538
at 961 1999 2846 961 1999 2769 884 1999 2884
badge 615 2230 2923 1038 1961 2576 615 2307 3038
hack 999 1961 2653 1038 1923 2615 1038 1884 2230
hag 923 2115 2692 923 2153 2692 538 2346 2884
half 1038 1961 2653 1038 1769 2499 999 1615 2538
ham 884 2807 3076 807 2423 2884 730 1538 2461
has 999 2076 2807 999 1961 2692 576 2076 2923
hatch 999 2038 2807 961 1999 2576 769 1999 2923
path 999 1999 2807 999 1807 2730 961 1692 2538
perhaps 961 1923 2769 999 1846 2692 730 1653 2538
scab 692 2576 2807 961 1961 2692 692 1576 2384

douche 346 2192 3038 461 1653 2961 461 1999 2923
dude 423 2269 2961 499 1423 2961 461 2269 2923
goose 423 1538 2769 423 1384 2923 423 1846 2923
hoop 423 1076 3192 423 1076 3153 346 884 3038
hoot 346 1115 3038 538 1115 2961 384 1423 2923
kook 461 1192 3230 384 1153 3269 384 1076 3192
move 615 1153 2692 538 1038 3076 461 961 2884
ooze 384 1038 3153 423 1076 3153 346 1999 3153
pooch 423 1076 3038 461 1307 2961 423 1692 2846
rouge 461 1384 2730 423 1499 2846 461 2269 2769
soothe 384 1999 3269 346 1461 3153 499 1807 2999
spoof 461 1423 2961 461 1230 3115 499 1153 2961
spoon 499 1230 2923 423 1115 3192 538 1423 2730
stooge 423 2038 2999 461 1384 2999 461 2153 3038
tooth 346 1846 3115 384 1499 3307 346 1730 3115
tube 384 1653 3115 423 1346 3115 384 961 2999
who 423 1269 3115 423 1076 2999 538 1923 2884
whom 423 1076 2423 461 1038 2499 461 961 2461

butch 538 1230 2961 576 1269 2923 538 1884 2653
hood 653 1346 3115 615 1653 3076 499 2153 3153
hoof 615 1269 2961 538 1269 2923 538 1346 2846
hook 692 1384 3038 730 1423 2999 615 1230 2846
push 692 1269 2999 576 1615 2961 576 1961 2999
puss 576 1499 2999 576 1730 2961 499 1923 3038
put 576 1384 2961 615 1576 2923 499 1653 2807
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tot gauche 576 1499 2769 615 1346 2807 576 1499 2884
globe 576 1423 2923 538 1269 2961 461 961 2884
home 615 1038 2538 538 999 2576 615 961 2499
hope 576 1153 2884 499 1153 3038 615 999 2961
hose 615 1346 2961 499 1269 2961 499 1961 2999
host 576 1307 3269 576 1269 3230 499 1730 3153
loathe 692 1499 3153 615 1269 3038 538 1653 2999
oaf 538 1230 2923 576 1192 3115 576 961 2961
oak 730 1461 2923 576 1269 2961 499 1076 2923
oat 576 1461 2999 692 1115 2999 499 1307 2999
oath 653 1423 2961 576 1153 3115 538 1192 3192
ode 730 1423 2884 576 1115 3115 499 1807 2999
owe 807 1384 2961 538 1269 2961 538 1307 2923
own 538 1269 2499 576 1153 2576 576 1230 2461
poach 576 1307 3115 653 1307 3153 538 1846 3038
stove 615 1884 2884 538 1192 2884 461 1115 2923
vogue 615 1423 3038 615 1230 3076 423 1038 3076

tat Goth 615 1499 2730 884 1307 2346 807 1653 2307
hob 846 1307 2384 923 1269 2384 615 1307 2461
hock 923 1230 2499 923 1346 2461 884 1423 2346
hodge 923 1384 2538 846 1461 2576 692 2038 2499
hog 923 1346 2423 884 1384 2653 615 1499 2807
hop 961 1499 2961 961 1423 2807 769 1346 2346
odd 846 1384 2346 884 1346 2307 730 2115 2961
off 846 1461 2461 846 1307 2461 884 1269 2615
on 884 1346 2461 884 1230 2615 615 1923 2307
ought 846 1192 2269 846 1269 2461 807 1692 2538
Oz 884 1384 2384 923 1461 2653 576 2076 3076
posh 846 1461 2499 884 1384 2384 846 1615 2384
Scotch 653 1653 2499 846 1346 2307 846 1846 2346
spa 884 1423 2499 884 1461 2346 884 1769 2499
Tom 846 1230 2269 807 1307 2384 884 1269 2346
toss 846 1461 2423 807 1423 2461 884 1692 2692

N hub 923 1653 2961 807 1538 3038 653 1307 2961
Huck 923 1615 2730 923 1538 2807 807 1538 2692
huff 884 1307 2846 769 1499 2923 769 1384 2846
hug 846 1576 2846 769 1538 2923 538 1499 2769
hum 961 1538 2576 846 1307 2461 846 1384 2576
hun 999 1692 2461 999 1807 2461 1038 2076 2461
hush 961 1807 2846 923 1884 2923 653 1846 2884
hut 961 1730 2961 884 1769 2961 653 1999 2923
hutch 961 1730 2807 846 1807 2807 692 2153 2961
of 923 1461 2884 846 1538 3038 538 1423 3038
pudge 884 1653 3038 807 1730 2999 615 2076 3153
pus 884 1692 2961 884 1769 2999 807 1923 3115
scuzz 576 1769 2807 807 1807 2999 615 1999 3230
spud 807 1538 2999 730 1730 3153 653 2153 3038
up 961 1538 2923 961 1576 2961 846 1538 2961

[Ir] ear 307 3115 3846 461 2846 3615 615 1807 2884
[Hr] air 576 2846 3115 499 2653 2961 653 2384 2499
[At] are 884 1346 2307 884 1538 2269 730 1653 2076
[Or] ore 576 961 2923 576 1153 2846 692 1576 2384
[a-] her 615 1461 2153 538 1384 1961 576 1999 2576
[Ur] poor 461 884 2961 653 1076 2846 615 1346 2423

KU eel 384 3038 3461 499 2884 3269 576 2461 3076
A1/ ill 499 2692 3153 615 2384 3230 653 1807 3269
/el/ ale 615 2653 2961 538 2538 3115 576 2230 2999
/el/ L 923 1961 2923 884 1653 3076 769 1384 3307
/* I/ A1 999 1807 2423 999 1653 2653 999 1538 2730
/u l/ pool 423 961 3192 346 961 3307 576 1076 3461
AJl/ pull 653 1153 3423 615 1153 3423 499 1076 3499
/o l/ hole 576 1038 3115 576 1115 3115 538 1038 3153ta\J hall 807 1423 2807 807 1230 2961 730 1153 3076
/aJ/ hull 884 1384 3307 730 1269 3384 692 1192 3499

<ing> ping- 538 2961 3346 461 2999 3461 615 2999 3384
<eng> length 692 1615 3038 884 2423 3115 807 2576 3038
<ang> hang 884 2538 2961 807 2499 2999 692 2499 2961
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<ong> -pong 769 1384 2461 653 1346 2346 769 1346
<ung> hung 923 1499 2538 923 1499 2615 884 1499
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Appendix B.2 Durations and Rhyme Percentages of [Vn] sequences used as metrics to determine T1/T2/T3 of Rhotic Diphthongs. In (he table, “vowel” indicates the duration of 
the vowel, "rhyme" indicates the total duration of the rhyme, including the vowel and the coda consonant, and indicates the percentage of the duration of the total rhyme 
which is taken up by the vowel (=vowel/rhyme). The figures in bold indicate the figures used as metrics for the corresponding Rhotic Diphthong: “keen" or "in" for “ear", "pain" 
or "N” for "air", “spoon" or "own" for “ore", "on” for “are", and “hun" for “her.” For Speakers 11 and 14, only the figures for "own" were used as a metric for "ore" because they 
have a contrastive vowel in "poor" (for which “spoon"'s figures were used).

sOl s02 s03 s04 s05 s06 s07
word vowel rhyme % vowel rhyme % vowel rhyme % vowel rhyme % vowel rhyme % vowel rhyme % vowel rhyme %
keen 132 187 0.71 164 225 0.73 168 322 0.52 231 382 0.6 138 241 0.57 150 274 0.55 140 275 0.51
ear 222 168 359 393 270 257 248
in 141 202 0.7 110 169 0.65 132 345 0.38 140 275 0.51 108 223 0.48 114 223 0.51 168 293 0.57
pain 180 263 0.68 148 212 0.7 248 372 0.67 264 446 0.59 162 265 0.61 136 206 0.66 175 250 0.7
air 255 181 334 339 215 256 275
N 138 2S2 0.55 111 160 0.69 190 363 0.52 127 280 0.45 134 250 0.54 US 268 0.43 156 271 OJS
Anne 190 241 0.79 187 253 0.74 287 445 0.64 263 343 0.77 186 278 0.67 285 355 0.8 233 345 0.68
spoon 182 260 0.7 140 169 0.83 180 397 0.45 234 364 0.64 116 193 0.6 123 238 0.52 159 233 0.68
ore 265 218 378 426 245 270 295
own 167 220 0.76 161 215 0.75 254 396 0.64 276 400 0.69 220 313 0.7 194 317 0.61 245 314 0.78
on 191 2S3 0.7S 152 207 0.73 265 428 0.62 249 355 0.7 231 309 0.75 170 296 0.57 193 316 0.61
are 234 211 347 355 211 234 254
lain 119 223 0.53 120 180 0.67 149 216 0.69 94 262 0J6 94 213 0.44 88 215 0.41 125 240 0J2
her

s08
182

s09
182

slO
300

sll
256

sl2
148

sl3
211

s!4
209

word vowel rhyme % vowel rhyme % vowel rhyme % vowel rhyme % vowel rhyme % vowel rhyme % vowel rhyme %
keen 123 2S1 0.49 104 216 0.48 109 220 0J 141 269 0.52 166 297 0.56 114 212 0.54 159 277 0SJ
ear 251 192 276 255 198 197 195
in 87 219 0.4 83 196 0.42 74 172 0.43 103 242 0.43 124 248 0.5 98 202 0.49 140 310 0.45
pain 91 201 0.4S 131 226 038 180 285 0.63 142 272 0.52 177 269 0.66 132 205 0.64 194 300 0.65
air 224 218 247 175 264 178 271
N 61 181 0.34 91 233 0.39 83 193 0.43 111 238 0.47 144 268 0.54 115 218 0.53 143 273 0.52
Anne 149 250 0.6 188 293 0.64 225 394 0.57 239 345 0.69 241 340 0.71 198 289 0.69 260 404 0.64
spoon 120 227 0.53 83 169 0.49 119 211 0.56 127 235 0.54 150 223 0.67 142 253 0.56 176 333 0.53
ore 202 223 220 265 267 189 272
own 140 248 0.56 141 249 0.57 177 278 0.64 199 344 0.58 175 284 0.62 165 254 0.65 219 355 0.62
on 101 218 0 i 196 311 0.63 132 207 0.64 214 335 0.64 216 330 0.65 152 242 0.63 221 349 0.63
are 188 180 200 218 253 197 237
hun so 161 0.31 76 215 OJS 84 207 0.41 71 197 0.36 135 269 0J 80 167 0.48 89 210 0.42
her 143 125 175 144 180 131 185
poor 100 235



B.3 Scatter Charts (All Vowels) 

Figure B.3.1. A ll Vowels (Males)
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Figure B.3.2. A ll Vowels (Northern Females)
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Figure B.3.3. A ll Vowels (Southern Females)
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