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Introduction

Pre-aspiration has been reported for an increasing number of
BrE accents [1-11] and also for AmE [12] in fortis obstruents.
Pre-glottalisation and glottalling have also been reported for a
long time in a range of English accents (e.g. [13] for an
overview).

Emerging questions:
1. Are pre-aspiration and glottalisation (= glottal reinforcement
or replacement) correlates of the fortis lenis contrast?
2. Do they function as cues to the contrast?
We present results based on British English data, focusing on
plosives (/p/, /t/, /k/ vs /b/, /d/, /g/). Only significant results are
reported.

Datasets

Aberystwyth English

I 12 females, reading word-list (isolation, carrier sentence),
1976 tokens total

I ’CVC (e.g. mat) and ’CVCV words (matter ); plosives only

Manchester English

I 3 females, 2 males, reading word-list (carrier sentence), 410
tokens total

I ’CVC fortis plosives and fricatives (e.g. mat, mass); ’CVCV
fortis plosives (e.g. matter )

Manchester: fortis vs lenis plosive contrast

I 1 female (from the previous ME study)
I reading word-list (carrier sentences: Say mat again., Say latter

constantly.; I said lag/dabber not lack/dapper., I said
lack/dapper not lag/dabber.)

I 109 tokens total
I ’CVC (e.g. mat, mad); ’CVCV plosives (e.g. matter, ladder )

Study 1: /p/, /t/, /k/ vs /b/, /d/, /g/ in Aberystwyth

Figure: Pre-aspiration frequency in fortis vs lenis series by prosodic position
(tick vs Dick, cotter vs codder, cot vs cod), in isolation (top) and carrier sentence
(bottom).

Pre-aspiration is consistently associated with the fortis series:
I 80-91% foot-medially and -finally
I 32% foot-initially when preceded by a voiced segment

This is the case for local breathiness as well, but less
consistently so (= found in the lenis series too). See [5] for
more details.

Phonological Conditioning

Apart from being associated with fortis obstruents as opposed
to lenis obstruents (= phonological conditioning #1), within fortis
obstruents pre-aspiration shows a bimodal distribution (=
another phonological conditioning present). See [14, chapter 4]
for more details.

bimodal distribution in fortis plosives

duration (ms)

# 
to

ke
ns

0 20 40 60 80 100

0
50

10
0

15
0

20
0

Figure: Distribution of pre-aspiration duration, a representative AE speaker.

Study 2: /p/, /t/, /k/ vs /b/, /d/, /g/ in Manchester

Pre-aspiration is found in foot-final fortis fricatives and
foot-medial fortis plosives. Glottalisation is found in foot-final
fortis plosives. See [4] for details.

Figure: Pre-aspiration and glottalisation frequency in fortis plosives by prosodic
position (mat vs matter ).

Pre-aspiration and glottalisation are also correlates of the
fortis-lenis plosive contrast in ME, participating in an allophony:
I pre-aspiration is foot-medial and obligatory - 100%
I pre-aspiration is not found in the lenis context
I fortis plosives: glottalisation is foot-final and obligatory - 96%

[4% pre-aspiration]
I glottalisation not associated with lenis and fortis plosives

medially (15% each) or with lenis plosives finally (14%)

Figure: Pre-aspiration and glottalisation frequency in fortis and lenis plosives by
prosodic position (mat vs matter ).

Study 3: Perception

Pre-aspiration patterns categorically in production, but do
listeners use it as a cue to the fortis/lenis contrast?

I Participants: 24 native speakers of British English with no
speech or hearing difficulties.

I Stimuli: Klatt-synthesised aCa and aC syllables1

I VOT: 25ms
I Continuum: pre-aspiration in 20ms increments (from 0ms)

I Identification task: subjects matched stimulus with e.g. t vs d
I Discrimination task: AX (same/different)
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Figure: Identification and sensitivity scores pooled across all participants.

Perception appears to be categorical:

I With 0ms pre-aspiration, subjects perceive lenis more often;
by 80ms, fortis is perceived most of the time.

I Peak in discrimination corresponds to 50% crossover point for
identification.

1Coronal and dorsal only; labial have been omitted due to experimenter error.

Conclusion

I Pre-aspiration serves as an acoustic correlate of the
fortis-lenis plosive contrast in Aberystwyth and Manchester
English; so does glottalisation in Manchester English and for
one of the twelve individuals from Aberystwyth.

I Listeners of a variety of BrE dialects use pre-aspiration as a
cue to the contrast in a categorical way.

VOT alone cannot capture the phonetic implementation of the
fortis-lenis plosive contrast because
I laryngeal implementation is not the only correlate of the

contrast in the first place (e.g [5])
I if pre-aspiration is associated with fortis obstruents in general

(e.g. [2]), VOT cannot account for the fricative fortis-lenis
contrast

I we know that Aberystwyth English employs both pre- and
post-aspiration/affrication, but also voicing, as correlates of the
fortis-lenis plosive contrast; VOT, by definition, does not
capture this richness (But then it was not meant to [18]).

So...
I Pre-aspiration and glottalisation allophony suggests that

[+tense] and [+lax] may be more adequate than [VOT] or [SG]
in AE and ME.

I Preclosure laryngeal properties can and do function as
correlates/cues to phonological contrasts and we offer more
examples adding to what is considered a dispreferred contrast
implementation strategy (e.g. [15-17]).

Questions:
I Does glottalisation function as a cue to the fortis-lenis contrast

(only) in plosives in a range of English accents?
I Does pre-aspiration function as a cue to the fortis-lenis

constrast in obstruents in a range of English accents?
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