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Bleaching and Coloring* 

Patricia D. Miller 
Ohio State University 

Current studies in natural phonology have dealt with vowels 
in terms of three cardinal properties: palatality, labiality, and 
sonority. Palatality and labiality--the chromatic properties--are 
optimized by a minimally open, maximally constricted vocal tract; 
and sonority is optimized by a more open vowel tract. l Thus the 
familiar triangle: 

i u 

y or, more exactly 

represents the maximal opposition of the three properties.2 And in 
many ways, the vowel space ,does seem to be triangular: ordinarily, 
the more sonorant a vowel is, the less color it has; and the more 
chromatic it is--the less sonorant. Thus, while i, e, and ffi are all 
palatal, i is more palatal than e, and e is more palatal than ffi; 

and, similarly, the degree of rounding varies for u, 0, o. The ;owels 
~ A and a 'are colorless or achromatic. They lack both palatal~ty 
a;d iabiality, and differ only in sonority.3 In this framework, 
the terms bleaching and coloring are almost self-explanatory: 
bleaching removes color, and coloring adds color. 

Bleaching 
Bleaching may remove palatality or labiality, or both 

simultaneously: 

I !lO~er ] !unstressed 
!lax/short 
!mixed 

( !context) 

+ I -Labial] 
and/or 

-Palatal 

Full-scale operation of bleaching will produce linear vowel systems 
like those of the Caucasian languages reported to have ~, A, a •. 
If A lowers, it will produce the system ~, a like that

4
0f Kabard~an 

(Kuipers 1960:23 et passim), or that of the :hil~ cur~ (Oller. 
forthcoming); or, if all achromatics lower, ~t ~ll g~ve the s~ngle-
vowel system, a. 

The unity of the process is shown by the Middle Welsh change 
of y to ~ (Morris Jones 1913:13-14). If bleaching were two separate 
processes, and if in Welsh unrounding had operated, then . 
depalatalization the Welsh its would have bleached, too; or, ~f 
the order of two'such separate processes had been depalatalization, 
then unrounding, u would also have become~. Since neither of these 
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alternatives occurred, we must conclude that bleaching is a 
single process (and that, in Welsh, it was limited to operation 
on mixed vowels).5 

The conditions on the applicability of bleaching reflect 
the fact that the less color a vowel has, the more likely it is 
to bleach. Thus, bleaching affects lower vowels before higher ones. 

The Sanskrit merger of e and'o with a (Burrow 1965:103ff.) 
was probably achieved by a bleaching of e and 0 to A, with lowering 
of A to a when long. Here the,bleaching affected mid vowels but 
not high ones. The apparent change of OE ffi to ME a (Wright 1928: 
19-20) is an example of a bleaching which affects only the low 
vowel of the series. 

The operation of bleaching on unstressed vowels before stressed 
. ones is evident from the gleaching involved in English vowel 
·reduction (Miller 1972b). Bleaching also affects short or lax 
vowels before their long or tense counterparts. For instance 

, 'general Amer~can short :5 becomes a, as in 'not', while long 5' 
remains, as 1n 'nought'. 

Bleaching also favors mixed vowels over those with pure colors 
.as in the Welsh bleaching of y, which left i and u untouched. In ' 
Welsh, bleaching removes both palatality and rounding, but the 
'process may remove just one color instead of two. 
.' It is appropriat~ to show here why changes like y + i are 
instances of bleaching. Such unroundings (and the corresponding 
but rarer7 depalatalizations like y + u) certainly involve the 
removal of a color, and there is additional ev.idence that such changes 
are caused by the same process that makes u become ~ (or i + ~). 

First, simplifications of mixed vowels share the same hierarchies 
of applicability as bleaching of pure vowels. The unrounding of OE 
~ before the unrounding of y (Campbell 1959:76-7 and 132) shows 

!lower condition to hold; and the fact that both unstressed ~ 
y unrounded long before their stressed counterparts in OE 

1959:142-3) upholds the !unstressed condition. 
, it appears that the unrounding of u implies the 
of y. The rarity of the u + ~ change makes this hard 
directly, but systematic facts suggest that it is the 

Vowel systems with i, y, ~, but no u, or with y, ~, u, but 
could only be achieved by bleaching pure colors and failing to 

mixed ones. The non-occurrence of such systems shows that 
bleaching of pure-colored vowels implies the bleaching of mixed 
: u + ~ ~ y + i (and i + ~ ~ y + u). This implicational relation
, which shows that the two unroundings result from the same 

,8 is supported by changes observed in diphthongs, which 
be dealt with later. 
The fact that mixed vowels can bleach while pure vowel~ 

their colors reflects the fact that mixed vowels are less 
ic than pure ones. Other processes that depend on degree of 

support this view. 9 
Although Bleaching is a context-free process, it can be set 

or conditioned by contextual factors, particularly in diphthongs. 
and coloring in diphthongs will be discussed in a separate 

ion of this paper. 
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Coloring. . . 
Coloring includes two distinct processes, Palatal~zat~on (e.g. 

~ + i) and Labialization or Rounding (e.g. ~ + u). The two processes 
have similar conditions of application and thus, presumably, have 
similar causality: this causality is related to the maximization 
of distinctiveness in vowels with l"ess-than-optimal sonority. 
Unlike the two halves of bleaching, palatalization and rounding 
do not form a single process or produce changes like ~ + y. 
Production of a mixed vowel like y in this way would counteract the 
basic causality of the coloring processes, since mixed vowels are 
less distinctive than pure ones. 

For the same reason, context-free coloring processes affect 
only achromatic vowels. Chromatic vowels like i and u do not . . 
spontaneously add a color. A second color wOuld. weaken the or~g~nal 
color and would, like adding two colors, contrad~ct the nature of 
the process. (I will deal with some apparent cases of context-
free color mixing shortly.) 

The applicability of coloring varies directly with height-
exactly the opposite of bleaching. Children ordinarilY operate. 
coloring processes on their high vowels (which represent both h~gh 
and mid adult vowels because of raising)--thus Joan Velt~n, ~y 
rounding, had u and a, and Hildegard Leopold, by palatal~zat~on, 
had i and a. 10 Coloring may also affect mid and high vowels, as 
in languages like Hungarian (Jensen 1972), where palatalization 
may affect the underlying back-harmonizing vowels ~ and A, making 
them i and e. There do not seem to be any cases, however, where 
palatalization affects only the mi~ an~ low or ~nlY the low vowels, 
leaving ~ without A and a, or leav~ng = and A w~thout a. 

As with bleaching context can catalyze or encourage these 
essentially context-fr~e coloring processes. This too will be 
dealt with in the section on diphthongs. 

Bleaching and coloring, then, appear to be counter-processes 
in a variety of ways. First, they have opposite effects: removal 
of color vs. addition of color. Second, they appear to be favored 
by opposite conditions. Bleaching affec~s only c~omatic vowels 
(achromatics have nothing to bleach), wh~le color~ng affects only 
achromatics. Bleaching favors lower vowels and coloring favors 
higher ones. Unstressed vowels are more susceptible to bleach~ng 
and, in general, stressed vowels are more suscepti~l~ to color~~g. 

The effects of these processes, plus the cond~t~ons on the~r 
application, reflect their opposite causali~ies. Like o~her . 
context-free processes, bleaching and color~ng are parad~gmat~cally 
motivated--i.e. they tend to polarize or optimize the properties· 
of individual segments. Thus, the more sonorant vowels tend to 
lose color and increase sonority (e.g. m + a), and the less sonorant 
vowels tend to develop a color, which increases their distinctive
ness (as when ~ + i). Phonetic explanations for the processes,. 
then must refer not only to the presence or absence of propert~es 
like'labiality or palatality but also to the degree of a property 
which a segment possesses. 

Bleaching and Coloring in Diphthongs 
Diph~hongs reveal a great deal about bleaching and coloring. 

They prov~de data on the application hierarchies of the processes, 
they ·show how context can catalyze the processes, and they point 
to important relationships between the processes. Stampe (1972a) 
has described diphthongization as a polarization of color and 
sonority within a syllable nucleus. Diphthongization affects 
higher, tenser vowels before lower, laxer ones and it character
istically produces a lax syllabic plus a chrom~tic glide,ll e.g.: 

:r + i;l. 
e + eJil 
a! + mill 

and ii + u~ 
o + oQ 
5 + Oil. 

Such diphthongization results in a syllabic element Which is 
particularly susceptible to bleaching for two reasons: (1) The 
syllabic is lax and therein less chromatic. Thus it is more 
susceptible to bleaching due to the inherent hierarchy of the 
process; and (2) The glide element of the diphthongized nucleus 
maintains the color of the nucleus, thus removing the motivation 
for keeping the syllabic chromatic. 

Bleaching, then, is particularly favored in diphthongs which 
contain a glide of the same color as the syllabic which is to be 
bleached. 

Examples of such bleachings are not hard to find. Delabiali
zation of low vowels before a labial glide occurred to produce 
modern English a~ from the earlier o~ of speakers like Thomas 
Batchelor (Chomsky and Halle 1968:284).12 Mid round syllabics have 
bleached before labial glides in Cockney (Sivertsen 1960:34 et 
passim), and in some New York dialects (Labov 1972:figs 7, 10), 
so that o~ (from Mid. English 5) has become AM. In a number of 
British and U.S. dialects (e.g. Bethnal Green in London; Norwich, 
England; and Sheffield, Texas) all the round syllabics before 
labials have bleached, yielding ~, A~, and ~~ for o~ (now commonly 
a~), o~, and ~ (Labov 1972:figs. 29, 37, 53, 53). 

Depalatalization before ~alatal glides is less common, but 
it does occur, as when *m;l.--from older m:--became ai in Icelandic 
(Benediktsson 1959:298), and when e;l. becomes A;l. in ~ertain North 
Carolina and Texas dialects observed by Labov (1972:figs. 38, 50). 
High vowels may depalatalize too: some of the North Carolina speakers 
have ~;l. for i;l. as well as A;l. for e;l. (e .g. fig. 41). 

Like bleaching, coloring may also be catalyzed by a diphthongal 
context. Such coloring is characteristically dissimilative: 
palatalization is favored by the presence of a labial·glide and 
rounding by the presence of a palatal one. Dissimilative p~latal
ization of high vowels produces iu from ~u in the Outer Banks (North 
Carolina) dialect where i~ and ~~~are the-variant pronunciations 
of more general ~ (Labov 1972:figs. 40, 43). Mid achromatics 
undergo this dissimilative coloring, too, as in French, Where 
the syllabic of *A~ from older *OM became palatal, yielding e~ for 
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original close 9 (Pope 1934:104). Among low vowels, the s~llabic 
of a~ palatalizes to m~ in many U.S. dial7cts; an example ~s 
the dialect of East Atlanta (Labov 1972:f~gs: 46, 47~ 48) •. 

Dissimilative rounding also occurs, as ~n the L~thu~~an 
substitution of u~ for Russian ~l (H. Ande:se~ 1972:23!;.~n the 
variation of o~ with A~ (from Old English ~) ~n the Br~t~sh 
dialects of the South IHdlands . (Wright 1905 :127) , 
and in the change of ~ to ~~ in the North Carolina dialects 
mentioned above or the variation of ~~ with a~ in Vlorcester and 
the South Country (Wright 1905:127). . 

The example's given above sho,:" th,:,t. ble,:,chi~g and color~ng 
have the same hierarchies of appl~cab~l~ty ~n d~pht~ongs.as they 
display for simple vowels. This may not always be.~mmed~atelY 
apparent, since the non-syllabic elements of the ~~pht~ongs . 
affect the application of the processes by produc~ng h~erarch~es 
of application which may cross-cut the intrinsic ~ierarchies 0: 
the processes. A fairly obvious example of this ~s the. bleach~ng 
of Coc~ey o~ to A~, while ~ remains chromatic. Accord~ng to 
bleaching's !lower condition, if 0 becomes A, ~ should become a. 
But as I noted earlier, in diphthongs the glide preserves the :olor 
of the nucleus and thus may condition, or catalyze, the ?lea:h~ng 
process. Bleaching, then, may be limited to occurrence ~n d~ph
thongs; if the glide--the catalyst--is missing, the process does 
not operate. . . 

Other apparent violations of the process h~erarch~es may be 
explained by ordering. The Outer.Banks d~alect of Nora Herbert 
(Labov 1972:fig. 41) provides an ~nterest~ng example. Nora has 
~~ and m~ from a~ and a~, but 

for 
uy 
oll 

--an apparent violation of the !higher coloring hierarchy. This 
situation can be explained, however, by suggesting that. . 
dissimilative coloring applied in its most general form, affect~ng 
the low chromatics before a general bleaching affected the ~~d 
and high diphthong~.~e that mll and 01 d~d not bleach because 
their syllabic and glide elements were not l~ke-colored.) 

Coloring: i~ ~ 

e;i. oy 
o~ ( .... aj,) (all + ) mll 

Bleaching: ~i ~ll 
A~ A~ 

o~ m~ 

Neighboring dialects which have undergone the coloring of ai and 
a~ but not the general bleaching suggest that this order may be 
correct. 
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An important relationship between bleaching and coloring 
bec?mes.especially apparent in diphthongs; that is, bleaching 
ord~nar~ly feeds coloring, and criss-cross changes between 
palatals and labials often result in the syllabics. Nora Herbert's 
~i.~d my r7f17xes of OE i.and u show such a crossing, as do the 
Bnt~sh varlat~ons--found ~n the South Midlands of oJ. ,rith II~ 
from OJ!: I" and e).l with 11).1 from OE il (Wright 1905 :127, 146). 

. Diphthongization sets up a situation in which bleaching is 
qu~te common; and bleaching, in turn, by producing achromatic 
.vowels (especially by producing achromatics in the environment of 
ch:omatic glides), provides material for the coloring process. 
Th~s natural sequence of processes provides a possible solution 
to the problem presen~ed by context-free color-adding changes like 
~he change of u to y ln languages like French, Yiddish, Faroese, 
Greek, and others, and the similar changes of 0 to ~ in some of 
these and in Northern English. 

So-called 'frontings' like u'+ y or 0 ->- ~ are problematic 
because, by producing less-optimal vowels from more-optimal ones, 
they run :ounter to th7 basic phonetic causalities of bleaching 
and color~ng, which eXlst to produce an optimal system. 

In explaining such changes as u + y, the fact that the 
unrounding of y to i is bleaching is an important clue. It is 
notable that in a number of languages the change of u to y was 
prece~ed by the unrounding of y. Traditional~y, this would be' 
des7r~bed as a c~ain shift, but the chain model is not thoroughly 
satlsfactory. F~rst, the changes in question here are not due to 
a change in a single feature, and the chain is thus not easily 
interpreted as a single process. And second, simplification of the 
y segment may be viewed as the initiatinf, movement of the chain, 
but the moti~ation for the change of u to Y is still obscure. 
The drag-chaln theory leaves unexplained the fact that in such 
chains the language is sometimes temporarily left without an u so 
that i~ terms of pure Eattern, the state of the language after' 
u + y ~s worse than the state before the change. 

I suggest t~at.the change of u to y took place by a series 
of processes beglnnlng with the diphthongization of u to uu, and 
that the same process of bleaching which unrounds y to i also' 
unrounds the u of U).l to ~, prodUcing the nucleus ~u for u. The 
u to y change, then, would be a matter of -

Diphthongization: 
Bleaching: 
Coloring: 

and Monophthongization: 

u+ ~ 
u~ -)o'!i::u 
~.J.! -)0 i;u. 
i).! -)0 y, 

Some developments of u to yare paralleled by similar develop
ments in the mid vowels, where 0 becomes ~: 

u + uy + ~ll + ill -)0 Y 
o + oy + Ay + e~ + ¢. 
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han es took place in the histories of Faroese, 
Such paral~e~'~d' ~ (In Yiddish, the ~ unrounded to e.) 
French, an ~ ~~ ~ourse other reasons fur suggesting that u to y 

and sI~~~:ra~h~geS occur'through di~h~h~~g~~~~!~~~d ~~ ~~:nch, 
for example, the diphthongal stage 0 ~ 

spelling <e~>.13 a es with these color-mixing developments, 
Also, ~n some langu g , 'n some environments. 

diphthongal inte~ediat~ (!:~:~ ~a~i~~m:~~l~tense to avoid confusion) 
Faroese o~d long u anhd ld t se-lax distinction was evidently 
diphthong~zed, and teo en th language 
reinterpreted to diPhthon~~v~.~~~n~~~~~n~is~~~:~~~n. eThe ~ho;t 
~~~~a~~;e;~P~~ead~;~th~~:s~~r~m old tense u,and 6,eventual~y 

hth ' d but the long variants rema~ned d~phthongs. ' monop ong~ze, 

U<short y 

long yy: or H~: 

short ~ 

6 <lOng o,l.j.: or, in some dialects, e~ 
(Lockwood 1955:10-12). f t' via diphthongs may also 

Intermediate stages of a ron ~ng, , Middle 
' . b ' dialects w~ th~n a language. be preserved ~n ne~gh or~ng G t V w 1 Sh;ft' but it has since ' - ( -) b ii in the rea 0 e ~, _ Engl~sh 9 OE? ecam~d 'v _ y- in North East Norfolk, and y b U - i,l.l. ~n Cambr~ ge, ~~ ) 

i~c~:=t Devon and East Suffolk (Hright 1905: 131-132 • 

ii ->- U,l.j. ->- *3,lJ. ->- iy; ->- Yil. ->- Y 

't t may also be revealed by 
Diphthongal ~ntermed~ate sfa~~: diphthongs. Glide absorption 

changes in the gl~de elem~n s 0 abic elements at some point in 
or sharpening may '~trand the SY1~nd thus offer further justification 
the middle of a ser~e~ of c~an~es certain glides were sharpened 
for diphthongal front~ng. ,n aroes6,. 0 ) or absorbed by tauto-
to hcmorganic affricates (R~schel19 8.1 3 L kwood 1955:10-13): 
syllabic homorganic consonants (examples from oc 

sj6vur 
t:Lggju 
fr:lskur 
nyggjur 
kugv 
teinkja 

[segvofrrJ 
[t-.rj:~J 
[fr-v-sk1rrJ 
[n.".J:vrJ 
[kI~J 
[topcaJ 

'sea' 
'ten' 
'healthy' 
'new' 
'cow' 
'to think' 

the vowels before these new consonants shows 
The quality of 'of the earlier long or short diphthongs. the quality of the syllab~cs 

393 

These stranded syllabics thus provide further evidence for the 
intermediate diphthongal stages. 

The above data indicate that in languages like the ones 
mentioned, the apparent 'fronting' u ~ y may take place by diph
thongization, bleaching, coloring, and monophthongization. These 
'frontings' are sometimes paralleled by simultaneous 'backings'. 
In Faroese, while u became y/Y)J: or HU: and 6 became ~/ou: or e,lJ.:, 
1 (and y) became uX/uy: or lll:-(LoCkw;od 1955:10-12): -

Diphthongization 
Bleaching 
Dissimilative Coloring 

Similarly, in French, while u became i,l.j., then y, and 9 became 
(eventually ~); Ej! became oj, (eventually;ua): 

Ej! \l 9 Diphthongization e;i. U,lJ o,l.j. 
Bleaching Aj, 3,,l.j. A,l.j. 
Dissimilative Coloring oj, i,l.j. e,l.j. (Pope 1934:104 et 

passim) .15 

Hith this analysis, these 'backings' and 'frontings' have a 
common origin in diphthongization and bleaching, and the criss-cross 

'changes, which at first glance seem so puzzling, can be accounted 
. for by the opposite but similarly-motivated processes of dissimilative 
coloring. 

Presumably changes like these, which often produce mixed vowels, 
not occur if it were not for the fact that the processes--or 

speakers who use them--are quite 'short-sighted', so that a 
of processes may eventually produce effects which contradict 

basic casuality of anyone or more of the individual processes. 
The processes themselves are simple and consistent; it is 

their response to a variety of applicability conditions that makes 
·:their operation in language a.ppear complex. I have tried to show 

, however, that these various conditions on applicability are 
ves consistent--that they have phonetic explanations related 
degree of features like palatality or rounding which a segment 
expected to possess, and that the applicability of a process 

response to its function--in particular, that the opposite 
es of bleaching and coloring are related to their 

functions. 
The complexity of some of the changes I have outlined and the 

tiplicity of their intermediate stages make the theory particu
vulnerable. However, the promising aspect of the theory is 

this fact: while t'hese intermediate stages offer a great 
targets, no clear counterexamples have yet been found. The 
presented here is, of course, only a beginning, but I hope that 

evidence like that which I have found will eventually show 
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that phonologically-operated but phonetically-motivated processes, 
similar to the ones I have described, are real and universal. 

Footnotes 

*I would like to thank David Stampe for his comments and 
suggestions. 

1. The ancient Indian grammarians seem to have identified 
neutral or schwa-like vowel quality with voice (Allen 1961:59-60). 
Just as palatality and labiality are degrees of properties, then, 
sonority could be described as degree of voicing. The vowel
devoicing hierarchy (!high) supports,this view. 

2. The two-dimensionality of the triangle as diagramed 
should not pe taken to imply that the vowel space (phonetic ~ 
phonological) is two-dimensional. Palatality, roundness, and 
sonority are distinct properties and should ideally be represented 
as separate dimensions. Also, there are probably other less 
important colors, e.g. velariza~ion, or [rJ-coloring of vowelS. 
The remarks on r-coloring and l-coloring in Holly Semiloff-Zelasko's 
article in this volume reveal the parallelism of these colors to 
palatality and labiality with respect to assimilation and desyllabi-
fication. 

3. Although the physical vowel space is clearly triangular, 
the evidence from processes described here and in Stampe (1912a) 
indicates that the phonological vowel space is, in Stampe's term, 
'orthogonal', so that phonological changes take place by rook-like 
moves rather than bishop-like ones. Thus, for example, a change of 
o to a must have an intermediate stage ~ or A: A + 0 

+ + 
a + ~ 

4. Curt has ~ for i, u, e, 0, I, v , and 
a for ill, ~, A. 

5. This is thus an example of a process capable of changing 
two features at once. People (e.g. Chomsky and Halle 1968:Ch. 9) 
have conjectured that all changes involve a single feature, and 
this is probably true of most processes. It is true of coloring, 
according to arguments I give below. But the function of bleaching 
is to increase sonority, and both colors must be removed to 
accomplish this. 

1. The rarity of mixed-vowel unrounding (as opposed to mixed
vowel depalatalization) indicates that palatality must be a stronger 
color than labiality. This seems also to be related to the 
occurrence of systems with only i, e, a but not systems with only 
u, 0, a (Trubetzkoy 1969), and to the acquisition of e before 0 by 
children (Leopold 1953-4, Jakobson 1968). 'One would expect, then, 
that ~ would become i more frequently than it becomes u, and that 
changes like u + ~ would occur more often than changes like i + ~. 
This difference seems to be a matter of relative strength, however-
not strict implication. 
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, 6. !unstressed is also shown in Icelandic, which has an 
1, v , a syst~m of unstressed vowels (Benediktsson 1959:286) 
because the m1xed vowels simplify when unstressed. 

, , ,8", The assumption here is that separate processes are not 
lmpllcat10nally related, so that strict implication entails identity 
There may ~e stati~tical preponderances of one process over another,' 
but there 1S no eV1dence that strict interprocess implications (of 
the s~rt ~asa~ + -Nasal ~ Spirant + -Spirant) exist. If there were 

1mpl1cat1ons, one could expect the order of acquisition to 
far more uniform and linearized than it actually turns out to 

Also, it does not seem to be the case that all subprocesses 
of a proce~s are necessarily hierarchically related; the frequency 

, o~ unrounding exc~eds that of depalatalization, but depalatalization 
d?es not,seem,to,lmply unrounding. And finally, it looks as if the 
h1erarch1es w1th1n a process are on single feature-parameters so 
, e.g., for bleaching, -'context' :::>+'context' or high:::> mid = 
low; but the hierarchies do not hold between feat~es so that 
+'context' does not entail +low (e.g. Cockney o;u + A;U' I ~ + a). 

wo~d expect statistical hierarchies across features (e.g. 
h:gh lax vowels bleach less often than low tense ones), but 
~ cross-feature hierarchies. 
9. Lowering, for example, rarely affects pure colors--it is 

for achroma~ics--but it may affect mixed vowels, as shown 
French lowenng of f; to 03 in open syllables (Morin 1911:104-

and the Kentish unrounding of OE y to e, possibly through 
te stage f;, since f; had earlier become e (Wright 

:22) . 
" 10. Joan had a for aJ, ~, A, a, and u for mid and high vowels 
(Velten 1962 :25 et passim); Hildegard had a and i with basically 
,the same substitutions (Leopold 1953-4:353 et passim). 

11; S~nce not all diphthongs consist of a syllabic plus a 
lt mlght be more accurate to regard the nuclei resulting 

ulJ~n1;nclng;lzation as consisting of a lax element plus a tense 
say that the tense element is usually a glide since 

contains only one syllabic. This will allow for' 
'~~1I0JIUllgJ.zations which result in two syllabics. But if tenseness 

as in~ensity of color, the tense element will still be 
color-preserv1ng element, and diphthongization as polarization 

tensen~ss ~nd laxn:ss ~ithin a nucleus will still b~ equivalent 
Stampe s,d:phthong1zat1on as polarization df color and sonority. 

12. Slm1larly? Old Icelandic long~: (from older a and §) has 
the modern d~phthong aE, presumably by the sequence: 

The posited diphthongal stage of y is not shown in 
b~~~'"lULgS, perhaps because i;U monophthongized earlier than ey did. 

on favors high vowels--see Stampe 1912a. Stampe 



also suggests that early English borrowings of French y as i~ 
(~ 'pure') may indicate that the i~ stage did exist in French.) 

14. Assimilation and monophthongization then produce the 
current reflexes. The old e did not take part in all the changes 
described here, having undergone--after diphthongization--a stress 
shift associated with 'breaking'. 

15. French i did not take part in these changes. It may 
have been diphthongized, but it apparently did not bleach, and it 
must have re-monophthongized. 
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