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Flapping in English
Bert Vaux, Harvard University
LSA, Chicago, January 7, 2000

English flapping1, as in the word butter, is often cited in introductory linguistics contexts as a
simple rule that produces allophones in clear-cut phonological environments.  For example,
Akmajian et al. (1984) state that flapping applies to intervocalic /t/ when the preceding vowel is
stressed; see (8). However, phonologists cannot agree on the conditions under which flapping
applies, nor on the segments that it targets. As you can see in (1-7), there is also contention
regarding whether word and phrasal flapping are one process or two (1), what syntactic,
prosodic, and pragmatic factors can interfere with flapping (2), whether flapping produces one,
two, three, four, or gradient outputs (3), what their phonetic and phonological properties are (4),
why flapping happens (5), how it interacts with other processes (6), and whether it is phonetic or
phonological (7).

(1) word-level vs. phrasal flapping
single process Egido and Cooper 1980, Parker and Walsh 1982, Selkirk 1982, Wells 1982,

Picard 1984, Nespor and Vogel 1986, Churma 1990, Harris 1994
two processes Monnot and Freeman 1972, Bell 1977:350

(2) Suggested interfering factors
syntactic S boundaries and deletion sites (Egido and Cooper 1980, refuted by Parker and

Walsh 1982)
prosodic Liberman and Prince 1977; Final Intonation Contour, stress pattern, material to

left of flapping site (Parker and Walsh 1982); Foot boundary (Kiparsky 1979);
Prosodic Utterance boundary (Nespor and Vogel 1986), contrastive stress (de
Jong 1998)

pragmatic rate of speech (Parker and Walsh 1982), gender and social class (Holmes 1994),
length of word, degree of fluency (Lee 1998)

(3) Outputs of flapping
d Bloomfield 1933, Twaddell 1935
R Joos 1942, Oswald 1943, Lehmann 1953, McDavid 1966, Egido and Cooper 1980,

Parker and Walsh 1982, Nespor and Vogel 1986, etc.
R, R8 Trager and Smith 1951, Kenyon 1958
R, R) Trager 1942, Picard 1984
R, R8, R) Wells 1982, Churma 1990
short flap, short flap with burst, long flap, long flap without burst (Zue and Laferriere 1979)
continuum Haugen 1938, Umeda 1977, Zue and Laferriere 1979, Stone and Hamlet 1982, Turk

1992

                                                
1 I follow de Jong’s reasoning (1998:284) in referring to the process as flapping rather than
tapping.
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(4) Suggested phonetic and phonological properties of the flap
• [+approximant] (Stampe 1973)
• [+release] (Selkirk 1982, Churma 1990)
• [+lax] (Kiparsky 1979)
• R (= [coronal]), unspecified for ? (= [stop]) and h (= [+spread glottis]) Harris 1994
• reduced duration (Zue and Laferriere 1979)
• small jaw movements, smaller areas of linguo-palatal contact, more posterior position

(Stone and Hamlet 1982)
• low jaw position (Macchi 1985, Fujimura 1986; refuted by de Jong 1998)
• lower and more posterior tongue body position (de Jong 1998)

(5) Causes of flapping
• jaw lowering in unstressed syllable and between vowels (Macchi 1985)
• coarticulation with lowered jaw gesture of unstressed vowel (de Jong, Beckman, and

Edwards 1993)
• Complexity Condition on governed Coda consonants constrains set of segments that can

precede flap (Harris 1994:219)

(6) Interaction of flapping with other phonological (and syntactic) processes
i. Canadian Raising (Joos 1942, Chomsky 1964, etc.)
ii. aspiration (Kiparsky 1979, Selkirk 1982, Churma 1990, Harris 1994, Silverman 1998)
iii. adverb fronting, contrastive stress (Parker and Walsh 1982)

(7) flapping is phonetic Umeda 1977, Stone and Hamlet 1982, Turk 1992, de Jong 1998
flapping is phonological Joos 1942, Chomsky 1964, Kiparsky 1979, etc.

I follow most researchers who have dealt with flapping in assuming that it is a phonological
process. This position is supported by a number of facts:

1. Native speakers have clear intuitions in most cases about when flapping does and does not
apply.

2. This correlates with the fact that there are clear categorical phonetic differences between
flaps and stops, as de Jong (1998:305) has shown.

3. Flapping shows clear phonological conditioning, as shown in the contrast between twenty
and ninety, which I discuss later.

4. Flapping is sensitive to different levels of phonological stress.
5. It has been suggested that in some dialects at least flapping can be ordered before other

phonological rules (Joos 1942, Chomsky 1964).

In this talk I focus on the phonological conditions under which flapping applies. The data are
drawn from my own idiolect, which does not appear to deviate from American norms with
respect to flapping.

As I mentioned earlier, the conditions under which flapping applies are generally
considered to be straightforward, but there is no consensus in the literature regarding what these
conditions actually are. Malecot and Lloyd (1968) and others modify the analysis in (8) with the
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correct observation that d also undergoes flapping, as in (9). The flapping of d is also missed by
Bloomfield 1933, Twaddell 1935, and the analyses in (11), (12), (16), and (23) through (25).

Haugen 1938 first noticed that certain consonants can immediately precede the flapped
consonant. The analyses in (10) include r, l, and n in this set. R can certainly occur in this
environment, in words like party, a fact that is missed by analyses (8) and (9). Flapping after l, as
in filter, is highly ungrammatical in standard American English, which is not accounted for by
analyses (10), (15-17), (19), (22), and (24). Flapping after n does occur, but not in the words like
winter that are normally cited as examples. Words of this type actually involve a flapped n, as
noted correctly by Trager 1942, Trager and Smith 1951, Stampe 1973, Wells 1982, Picard 1984,
and Churma 1990. Flapping of t after n occurs in a limited set of words including seventy and
ninety, to which I’ll return later. Note that none of the analyses in (8-25) account for the attested
range of behaviors of -nt- sequences.

Some of the analyses go too far in allowing consonants to precede the flap: (15) allows
any sonorant, which incorrectly includes m (Sumter) and ng (Washington); (16) allows t to flap
after any consonant with which it can form a complex coda, which wrongly predicts flapping in
words like actor and musty; and (19) and (23) allow t and d to flap after any legitimate coda
sequence, which wrongly includes words like Sumter, Washington, Baxter, arctic, and so on.

Analyses (8), (9), and partially (24) require that the vowel preceding the flap be stressed;
this is disproved by forms such as divinity, liberty, and monitor, as most other analyses note.
Analyses (8-10), (13), (14), (19), (24), and (25) require the following vowel to be unstressed, but
this fails to account for phrasal flapping, which allows a stressed vowel after the flap, as in at all.

Several analyses notice that this following vowel can also be a syllabic sonorant, but
again they differ on which segments are included in this set. The correct set is l, m, r, as in bottle,
bottom, butter; syllabic n, as in button, is not included for most speakers. The only analysis that
identifies this set properly is Churma 1990:48.

Finally, most of the analyses cited wrongly predict flapping in words like
Medi[th]erranean. Analyses (12), (18), and (20-22) account for words of this type by requiring
that the segment targeted by flapping be foot-medial, and assuming (somewhat problematically)
that the t in Mediterranean begins a foot, as shown in (26). The foot-medial requirement poses
problems for phrasal flapping cases like at all, which Selkirk 1982 avoids by syllabifying the
flap in the preceding coda. As Churma points out, though, this strategy does not account for the
fact that t is optionally aspirated in these cases. In foot-driven accounts like Kiparsky 1979 and
Selkirk 1982, voiceless stops become aspirated in foot-initial position; if the t in at all has to be
in foot-final position to undergo flapping, then it cannot also be in foot-initial position to
optionally undergo aspiration.

This optional aspiration is also a problem for analyses like Kahn 1976, which maintain
that t flaps when ambisyllabic. By the same reasoning as before, if the t is ambisyllabic it should
not undergo aspiration.

Both Selkirk’s coda flapping and Kahn’s ambisyllabic flapping have trouble explaining
exactly when prevocalic segments are assigned to the preceding syllable. If this happens when
the preceding vowel is stressed and the following vowel is unstressed, as is commonly assumed,
then we cannot explain the flapping in divinity, monitor, and so on, where the preceding vowel is
not stressed. If we allow for these cases by relaxing syllabification into the coda to occur after
unstressed vowels as well, then we predict incorrectly that the t in Mediterranean should flap,
which returns us to the dilemma that led us to postulate that foot structure was involved in the
first place.
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In the analysis I propose here, these problems do not arise because there is no
resyllabification. The t in at all therefore remains syllabified as the coda of the word to which it
belongs, and hence undergoes flapping. When flapping optionally does not apply, the t is
assigned aspiration, which is the elsewhere case in voiceless stops, as I argued for independent
reasons elsewhere (1996).

Previous analyses of flapping
(8) t → [R] / V´ _ V (Trager 1942, Akmajian et al. 1984, Bauer 1986:228, Bowen 1989)
(9) t, d → [R] / V´ _ V (Malecot and Lloyd 1968:264, O’Grady et al. 1993:83, Fromkin and

Rodman 1998:290)
(10) t, (d) → [R] / V(r,l,n)_V (Haugen 1938, Kenyon 1940)
(11) t → [R] / [-cons] {_ [+syll, -stress]}σ; [-cons] includes r, n (before t), l (less readily)

(Kahn 1976:57-8); following vowel can be stressed across word boundary (31)
(12) voiceless stop → [+lax] / Ø [ …[-cons] _ … ] Ø (i.e. in same foot); [+lax] t → [+voice] /

in weak prosodic position (Kiparsky 1979)
(13) t, d → [R] / [V, αstress] (r, n) _ (#) [V, βstress], α ≥ β  (Egido and Cooper 1980:76)
(14) t, d → [R] / [V, αstress, -FIC] (r) _ (#) [V, βstress], α ≥ β  (Parker and Walsh 1982:308)
(15) t, d → [R8], [R] / sonorant _ {V, l8, ||}; [tap] → [+voice] / _ V; t → Ø / 'Vn _ V (Wells

1982:248)
(16) [+release] t → [˜] in coda (Selkirk 1982)
(17) [+cons, +cor, αnas] → [+son, +voi, +cont, - lat, αnas] / [-cons] {$_V[-stress]; _$V}; t, [-asp]

→ Ø / n _ V; [-cons] includes glides, r, l (Picard 1984:56)
(18) [+alv, -cont, +short, +released] → [+approximant] / [-constriction] _; [-cont, +alv,

+approx] → [+voice] / _ [+voice] (Churma 1990:49)
(19) t, d → [R] / word-internal unstressed syllable-initially (Rogers 1991, Silverman 1998:426)
(20) t, d → [R] / […-cons] _ V…]U (can be suppressed word-internally in certain situations)

(Nespor and Vogel 1986)
(21) t → [R] / V (r) _ {V[-stress], # V} within foot (Harris 1994)
(22) t, d → R / [...[+son]       V...]Σ  (Spencer 1996.231-2)
(23) t → [R] when it begins an unstressed syllable; t, d → [˜] / _ # V (Beckman and Elam

1997)
(24) t → [R] / (categorical) V’_V, (less mandatory) V_V, V’l/n/r_V, V’_ l8 (Lee 1998:133)
(25) t → [R] / [-cons] _ [-cons, -stress] (Roca and Johnson 1999)

(26) [Medi][te][rranean]

To summarize the descriptive facts thus far, flapping applies to alveolar stops:

(27) descriptive generalization thus far: flapping applies to alveolar stops
• after a sonorant other than l, m, or N, but with restrictions on n;
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• before an unstressed vowel within words2, or before any vowel across a word boundary;
• when not in foot-initial position.

No existing analysis of flapping accounts for all of the facts adduced thus far. The closest
approximation is Churma 1990, which achieves relative descriptive success at the cost of
postulating a host of new phonological features including [alveolar], [short], [released], and
[constriction].  Churma’s account also falls short in its suggestion that “/t/ may flap if, counting
from the last preceding stressed syllable, it is in an odd-numbered syllable” (1990:51), implying
that stress contours are implicated in flapping. Since the role of stress is not made clear, and
since the generalization fails to account for words like monitor and humanity, I will not consider
it further here.

I’d like to conclude by looking at three aspects of flapping that are not touched on by any
of the analyses considered here: cyclicity, optionality, and the behavior of nt clusters.

Cyclicity
Withgott 1982 noticed contrasts of the sort in (28):

(28) flapping no flapping
capitalistic militaristic
alphabetization spirantization

A pair such as capitalistic : militaristic appears on the surface to have the same stress contours,
yet capitalistic undergoes flapping while militaristic does not. This seems to be related to the
morphological structure of these words, which derive from capital and military respectively.
Note that the t in military is followed by a secondary stress, whereas the t in capital is followed
by an unstressed vowel. If these stress contours are maintained when further suffixes are added,
we can account for the distinction in flapping behavior: the t in capitalistic flaps because it is
followed by an unstressed vowel, whereas the t in militaristic does not flap, because it is
followed by a stressed vowel. Note that this analysis crucially relies on an abstract treatment of
cyclically-derived stress contours, which are not immediately observable in the surface form. It
is also interesting to note that, like instrumentality, solidification, and so on, militaristic does not
conform to the expectation that cyclic stress assignment should wipe out the metrical structure
assigned in earlier cycles.

Now consider the contrast between alphabetization, which undergoes flapping, and
spirantization, which does not. For reasons we’ll see later, spirantization does not meet the
conditions for t-deletion, which feeds n-flapping in forms like winter. Why then does the t not
flap, as it does in seventy and carpenter? Presumably because the following i bears a tertiary
stress, a relic of the secondary stress on the last syllable of spirantize, from which it is derived.
Why then isn’t flapping blocked in alphabetization for the same reasons? The reason seems to be
that the preceding e bears a secondary stress, which is greater than the tertiary stress on the
following i.  Facts of this type support Egido and Cooper’s 1980 independently-motivated

                                                
2 Churma 1990 states that d and n can optionally flap word-internally before stressed vowels as
well, but further evidence will be required to substantiate this claim. Churma states furthermore
that word-internal flapping occurs before a stressed vowel in elitism, but it is not entirely clear
that the final vowel is in fact stressed. I discuss this form further below.
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generalization that the level of stress on the preceding vowel must be greater than or equal to that
of the following vowel in order for flapping to apply. Phrases like she hit Alex suggest that this
generalization does not extend to phrasal stress, however.

Optionality
The next important point about flapping is that it is not simply on or off, as one might expect.
Nor is it simply optional, as stated by Bowen 1989 and Spencer 1996, or optional in a gradient
sociolinguistically-determined way, as suggested by Lee 1998. Rather, flapping is mandatory in
some phonological contexts, optional in others, and forbidden in others. On the basis of my
judgements in (29), I suggest that flapping is mandatory when preceded by a primary or
secondary stress, and optional otherwise.

(29) mandatory butter, innovative, elitism
optional sedative, imaginative, nominative
[th] spirantization

Another interesting aspect of optionality involves multiple targets within the same word, as in
Continental. If a rule is optional and applies directionally within a word, we should expect it to
be possible in a given utterance for one target to undergo the rule, and for another to not undergo
it: Co[N]inental or Contine[N]al, for example. In an output-based theory, on the other hand,
sequential optionality of this sort should not be possible.

NT clusters
Perhaps the most interesting aspect of flapping involves nt clusters. As you can see in (30), nt
sequences that seemingly meet the conditions for flapping show three distinct outcomes. We
have already discussed (30c); this leaves the forms in (30a) where we find a nasal flap, and
(30b), where we have a nasal followed by a voiced flap.

(30) nt clusters
a. R‚ winter, hunter, twenty, bounty, county (*twen[R]y)
b. R seventy, ninety, carpenter
c. th spirantization

The forms in (30b) can also surface with a nasal flap in very fast speech, especially with
compound numerals such as ninety-nine. On the other hand, the forms in (30a) can not surface
with a nasal+flap sequence, as in *twen[R]y.

Many scholars have stated that (30a) is the direct result of flapping the t after the n: the t
flaps as expected, and the nasal segment is realized as nasalization either on the flap or on the
preceding vowel (Stampe 1973, Wells 1982). Picard 1984 argues against this position on
phonetic grounds, and the forms in (30b) show that it is phonologically incorrect as well.

The treatment in (30a) must therefore involve t deletion followed by n flapping, as
suggested by Trager 1942, Wells 1982, and Picard 1984. Wells (1982:251) formulates this rule
for Southern American English as in (31), but it holds equally well for many other varieties. The
rule states that prevocalic t deletes after n preceded by a stressed vowel.

(31) t → Ø / »Vn_V
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Ordering rule (31) before flapping produces the desired forms in (30a). Note that the stress
condition accounts for the failure of t-deletion to apply in spirantization.

We are now left with the challenge of accounting for (30b); of particular interest is the
minimal contrast between ninety in (30b) and twenty in (30a), because seventy and carpenter
behave as expected given rule (31). When I have presented these data on previous occasions,
audience members have suggested that the reason twenty undergoes t-deletion and ninety does
not is that twenty is more frequent than ninety. This hypothesis fails to explain the behavior of
less frequent words like bounty. I suggest that rule (31) is cyclic, and the decade suffix -ty is non-
cyclic3. If this is the case, we predict that (31) should not apply to ninety, because the suffix is
not visible at the stage in the derivation where it applies. The reason that t-deletion does apply to
twenty is that twen- is a bound morpheme, and by hypothesis twenty is therefore stored as one
entry in the lexicon. It is interesting in this context to consider how one would pronounce
hypothetical decades formed from other numbers, such as ??onety and ??eleventy; my intuition is
that they pattern with ninety rather than twenty.

Conclusion
In conclusion, I have suggested that flapping consists of the suite of rules summarized in (32),
which are subject to the conditions in (33).

(32) analysis
i. glottal insertion Ø → / / t _ n ̀(provided t isn’t preceded by m or N)
ii. t-deletion t → Ø /  »Vn _ [-cons, +son] (= (31))
iii. flapping [+cor, +ant, -dist, -cont]→ [R] / [lingual4, +son, -lat] _ [-cons, +son, -stress]5

(33) conditions:
• Flapping is non-cyclic. (It applies in non-derived contexts (butter), and is triggered by non-

cyclic suffixes (waiting).)
• The stress level of the following vowel must be equal to or less than that of the preceding

vowel (Egido and Cooper 1980).
• Flapping is mandatory when preceded by a primary or secondary stress, and optional

otherwise.
• Flapping does not apply in foot-initial position (Kiparsky 1979).
• Resyllabification does not occur across word boundaries in phrases like at all.
• t-deletion is cyclic.

                                                
3 A potential problem with this analysis is the common belief that the Derived Environment
Condition prevents cyclic rules from applying to underived bases. If this is true, t-deletion should
not be able to apply to underived words like bounty if it is cyclic. However, the validity of the
DEC remains to be proven.
4 Lingual includes [coronal] and [dorsal] (Clements and Hume 1995). The inclusion of this node
is necessary to exclude m; N is excluded by assuming that it is an /ng/ sequence at this stage in
the derivation.
5 The [-stress] requirement does not hold over dialects like Australian, which has forms such as
fourteen [fç˘»R´jn]. (Cf. also Sivertson 1960:109 for Cockney.)
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• the decade suffix –ty is non-cyclic.
• Bound morphemes are stored together with their hosts in the lexicon.

References
Akmajian, Adrian, Richard Demers, and Robert Harnish (1984)  Linguistics, 2d edition.  Cambridge:  MIT Press.
Bauer, Laurie. 1986. Notes on New Zealand English phonetics and phonology. English World-Wide 7:225-258.
Bauer, Laurie; Dienhart, Hartvigson, and Kvistgaard Jakobson. 1980. American English Pronunciation.

Copenhagen.
Beckman, Mary and Gayle Elam. 1997. Guidelines for ToBI Labelling, version 3. Ohio State University Research

Foundation: http://www.ling.ohio-state.edu/phonetics/ToBI/ ToBI.2.html.
Bell, Allan. 1977. The language of radio news in Auckland: a sociolinguistic study of style, audience and subediting

variation. Doctoral dissertation, University of Auckland.
Bell, Allan. 1984. Language style as audience design. Language in Society 13:145-204.
Bell, Allan. 1991. Audience and referee design in New Zealand media language. In Allan Bell and Janet Holmes,

eds. New Zealand Ways of Speaking English. Wellington: Victoria University Press.
Bloch, Bernard. 1941. Phonemic overlapping. American Speech 16:278-284.
Bloomfield, Leonard. 1933. Language. New York: Holt.
Bowen, J. Donald. 1989. Loss of Contrast between Voiced and Voiceless Alveolar Flapped Stops in American

English. In General and Amerindian Ethnolinguistics: In Remembrance of Stanley Newman, Mary Key, Henry
Hoenigswald, Philip Bock, and Harry Basehart, eds.,  323-329. Berlin: Mouton de Gruyter.

Bronstein, A. 1960 The pronunciation of American English. New York: Appleton-Century-Crofts.
Chambers. [on Canadian]
Charles-Luce, Jan. 1997. Cognitive Factors Involved in Preserving a Phonemic Contrast. Language & Speech

40(3):229-48.
Chomsky, Noam. 1964. Current issues in linguistic theory. Mouton: The Hague.
Churma, Donald. 1990. At the Phonetics/Phonology Interface: (Re)syllabification and English Stop Allophony.

ESCOL ’90: Proceedings of the Seventh Eastern States Conference on Linguistics, Yongkyoon No and Mark
Libucha, eds., pp. 40-54.

Clark, John and Colin Yallop. 1995. An Introduction to Phonetics and Phonology, 2d edition.  Oxford:  Blackwell.
de Jong, Kenneth, Mary Beckman, and J. Edwards. 1993. The interplay between prosodic structure and

coarticulation. Language and Speech 36:197-212.
de Jong, Kenneth. 1998. Stress-Related Variation in the Articulation of Coda Alveolar Stops: Flapping Revisited.

Journal of Phonetics 26(3):283-310.
Egido, Carmen and William Cooper. 1980. Blocking of Alveolar Flapping in Speech Production: The Role of

Syntactic Boundaries and Deletion Sites. Journal of Phonetics  8:175-84.
Fisher, W. and I. Hirsch. 1976. Intervocalic flapping in English. Chicago Linguistic Society 12:183-198.
Fox, R. and D. Terbeek. 1977. Dental flaps, vowel duration and rule ordering in American English. Journal of

Phonetics 5:27-34.
Fromkin, Victoria and Robert Rodman. 1998. An introduction to language, sixth edition. New York: Holt, Rinehart,

and Winston.
Fujimura, Osamu. 1986. Relative invariance of articulatory movements: an iceberg model. In Invariance and

Variability in Speech Processes, J. Perkell and D. Klatt, eds., 226-234. Hillsdale, NJ: Lawrence Erlbaum.
Fujimura, Osamu, and Julie Lovins. 1977. Syllables in Concatenative Phonetic Units. Bloomington: Indiana

University Lingusitics Club.
Giegerich, Heinz. 1992. English Phonology.  Cambridge:  Cambridge University Press.
Goman, Roderick. 1981. On the natural phonology of consonants. Ohio State University Working Papers in

Linguistics 25:107-73.
Gussenhoven, Carlos. 1986. English plosive allophones and ambisyllabicity. Gramma 10:119-141.
Haugen, Einar. 1938. Notes on “voiced t” in English. Dialect Notes 6 (16-17):627-634.
Harris, John. 1994. English Sound Structure. Oxford: Blackwell.
Hayes, Bruce. 1995. Metrical Stress Theory. Chicago: University of Chicago Press.
Holmes, Janet. 1994. New Zealand Flappers: An Analysis of T Voicing in New Zealand English. English World-

Wide: a Journal of Varieties of English 15(2):195-224.
Holmes, Janet. 1995. Two for /t/: Flapping and Glottal Stops in New Zealand English. Te Reo: Journal of the

Linguistic Society of New Zealand 38:53-72.



9

Iannucci, David et. al. 1968. Some determinants of stylistic phonological variation. Journal of Verbal Learning and
Verbal Behavior 7.

Inouye, Susan. 1989. The Flap as a Contour Segment. UCLA Working Papers in Phonetics 72:39-81.
Inouye, Susan. 1995. Trills, Taps, and Stops in Contrast and Variation. Doctoral dissertation, UCLA.
Joos, Martin. 1942. A phonological dilemma in Canadian English. Language 18:141-144.
Kahn, Daniel. 1976. Syllable-based generalizations in English Phonology.  Doctoral dissertation, MIT. (Published in

1980 by the Indiana University Linguistics Club.)
Kenyon, J. 1940. American Pronunciation. Ann Arbor: George Wahr.
Kiparsky, Paul. 1979. Metrical Structure Assignment is Cyclic. Linguistic Inquiry 10.421-441.
Kreidler, C. 1989. The Pronunciation of English.  Oxford:  Blackwell.
Ladefoged, Peter. 1993. A Course in Phonetics, 3rd edition.  Fort Worth:  Harcourt Brace Jovanovich.
Laeufer, Christiane. 1989. French Linking, English Flapping, and the Relation between Syntax and Phonology.

Studies in Romance Linguistics.  Kirschner, Carl; DeCesaris, Janet (eds.), 225-47. Amsterdam: Benjamins.
Lee, Hikyoung. 1998. The Social and Stylistic Variation of Flapping. The Secol Review: Southeastern Conference

on Linguistics 22(2):130-49.
Lehmann, W. 1953. A note on the change of American English /t/. American Speech 28.4:271-275.
Liberman, Mark and Alan Prince. 1977. On Stress and Linguistic Rhythm. Linguistic Inquiry 8:249-336.
Lodge, K. 1984. Studies in the phonology of colloquial English. London: Croom Helm.
Macchi, M. 1985. Segmental and Supersegmental Features and Lip and Jaw Articulators. Doctoral dissertation,

NYU.
Malecot, A. and P. Lloyd. 1968. The t:d distinction in American alveolar flaps. Lingua 19:264-272.
McDavid, Raven. 1966. Review of Bronstein 1960. Language 42:149-155.
Monnot, M. and M. Freeman. 1972. A comparison of Spanish single-tap /r/ with American /t/ and /d/ in post-stress

intervocalic position. In Papers in Linguistics to the memory of Pierre Delattre, A. Valdman, ed., 409-416.
Mouton: The Hague.

Murray, Robert. 1987. Nuclear Phonology and Aspiration and Flapping in English. Calgary Working Papers in
Linguistics 13:27-41.

Napoli, Donna Jo. 1996. Linguistics.  Oxford:  Oxford University Press.
Nespor, M. and Irene Vogel. 1986. Prosodic Phonology. Dordrecht: Foris.
O’Grady, William, Michael Dobrovolsky, and Mark Aronoff. 1993. Contemporary Linguistics: An Introduction,

second edition. New York: St. Martin’s Press.
Oswald, V. 1943. Voiced t—a misnomer. American Speech 18:18-25.
Parker, F. 1977. Perceptual cues and phonological change. Journal of Phonetics 5:97-105.
Parker, Frank and Thomas Walsh. 1982. Blocking Alveolar Flapping: A Linguistic Analysis. Journal of Phonetics

10(3):301-314.
Picard, Marc. 1984. English Aspiration and Flapping Revisited. Canadian Journal of Linguistics-Revue Canadienne

de Linguistique 29(1):42-57. Downsview, ON, Canada.
Picard, Marc. 1997. English Flapping and the feature [vibrant]. English Language and Linguistics 1.2.
Price, Patti Jo. 1981. A Cross-Linguistic Study of Flaps in Japanese and in American English. Doctoral dissertation

(Dissertation Abstracts International  42(3):1128A).
Rimac, Robert and Bruce Smith. 1984. Acoustic Characteristics of Flap Productions by American English-Speaking

Children and Adults: Implications Concerning the Development of Speech Motor Control. Journal of Phonetics
12(4):387-396.

Roca, Iggy and Wyn Johnson. 1999. A course in phonology. Oxford: Blackwell.
Rogers, Henry. 1991.Theoretical and Practical Phonetics. Toronto: Copp Clark Pitman.
Scharf, D. 1962. Duration of post-stress intervocalic stops and preceding vowels. Language and Speech 5:26-30.
Scott, Donia and Anne Cutler. 1984. Segmental Phonology and the Perception of Syntactic Structure. Journal of

Verbal Learning & Verbal Behavior.  23(4):450-466.
Selkirk, Elizabeth. 1982. The syllable. In Harry van der Hulst and Norval Smith, eds., The Structure of Phonological

Representations, vol. 2, 337-384.
Shockey, Linda. 1984. All in a Flap: Long-Term Accomodation in Phonology. International Journal of the

Sociology of Language 46:87-95.
Silverman, Daniel. 1998. Alveolar stops in American English, and the nature of allophony. NELS 28, Pius Tamanji

and Kiyomi Kusumoto, eds., 425-435.
Sivertson, Eva. 1960. Cockney Phonology. Oslo: University Press.



10

Sloat, Clarence, Sharon Taylor, and James Hoard (1978)  Introduction to Phonology.  Englewood Cliffs:  Prentice-
Hall, Inc.

Spencer, Andrew. 1996. Phonology.  Oxford:  Blackwell.
Stampe, David. 1973. A dissertation on natural phonology. Doctoral dissertation, University of Chicago. [Published

in 1979 by Garland.]
Stone, Maureen and Sandra Hamlet. 1982. Variations in Jaw and Tongue Gestures Observed during the Production

of Unstressed /d/s and Flaps. Journal of Phonetics 10:401-415.
Thelwall, Robin. 1980. Trills and Flaps. Occasional Papers in Linguistics & Language Learning 7:79-84.
Trager, George. 1942. The phoneme “t”: a study in theory and method. American Speech 17:144-148.
Trager, George and H. Smith. 1951. An outline of English structure. Washington: American Council of Learned

Societies.
Turk, Alice. 1992. The American English Flapping Rule and the effect of stress on stop consonant durations. Cornell

Working Papers in Linguistics 7:103-133.
Twadell, W. 1935. On defining the phoneme. Language Monographs no. 16. Baltimore: Waverly Press.
Umeda, N. 1977. Consonant duration in American English. Journal of the Acoustical Society of America 61:846-

858.
Vaux, Bert. 1996. Aspiration, Flapping, and Glottalization in English. Manuscript, Harvard University.

Withgott, Mary. 1982. Segmental Evidence for Phonological Constituents. Doctoral dissertation, University of
Texas.

Wolfram, Walt and R. Johnson. 1982. Phonological Analysis: Focus on American English. Englewood Cliffs, NJ:
Prentice Hall Regents. [chapter 7]

Zue, V. and M. Laferriere. 1979. Acoustical study of medial /t, d/ in American English. Journal of the Acoustical
Society of America 66:1039-1050.



11

Selkirk 1982 1) unstressed onset resyllabifies into stressed coda; 2) syll-final oral stop → [+rel] / _V; 3) t, [+rel] →
D in coda (Selkirk 1982)
+ avoids ambisyllabicity (proper bracketing) and extrinsic rule ordering
- ad hoc release feature
- requires C/pause conjunction (Coda notion is already used up)
-resyllabification produces VC.V

• Churma: contrast elitism : magnetism; Churma—2 different suffixes; BV: may be the mandatory flapping after
stressed V; maybe this is also why Nutella sounds bad with aspirated t, unless the u is very reduced

• contrast Annie : Auntie, runner : hunter (the tongue position is slightly different)
• for many speakers (but not me) the t in hunter must be aspirated
• I suggest instead that the failure of t-deletion in ninety is a uniform exponence effect: t-deletion is blocked

because its application would produce a mismatch between the base form nine, which has an n, and the related
form ninety, which would have a flapped n if rule (31) applied.

• NB constraint on m and ng may support Selkirk’s coda analysis
• I have trouble deciding whether to flap or aspirate the t in Nutella; the following stressed vowel requires

aspiration, but the preceding stressed vowel requires flapping. I only find aspiration acceptable if I reduce the
caret to schwa; with a full stressed caret, neither option sounds particularly good.


