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ABSTRACT 

This paper reports on the results of a perception experiment 
designed to explore the role of length in the perception of 
consonant syllabicity in English. The experiment tested 
native speakers’ ability to identify members of potential 
minimal pairs involving a contrast between syllabic and 
non-syllabic [n] (lightening v. lightning), [l] (finally v. 
finely), [r] (Hungary v. hungry) and [s] (support v. sport). 
The perception test consisted of several tokens of each of 
the above words in which non-syllabic consonants were 
lengthened, syllabic consonants were shortened and schwa 
was deleted before a sonorant. The results reveal that 
lengthening the non-syllabic sonorants in finely ([l]), 
hungry ([r]) and lightning ([n]), produces a significant 
increase in the total number of tokens of such words being 
identified as finally, Hungary and lightening. This is 
interpreted as confirming the traditional claim that length is 
an acoustic cue, albeit not necessarily the only one, in the 
perception of consonant syllabicity in English. 

1. INTRODUCTION 
Traditional accounts of syllabic consonants in English 
claim that they are distinguishable from their non-syllabic 
counterparts on the basis of their greater length. For 
example, Jones [1] (p. 57) says that in words like lightening 
and bubbling the [n] and [l] “are lengthened so that their 
prominence is sufficient to make them syllabic in spite of 
the greater sonority of the adjacent vowel”, while Wells [2] 
(p. 401) also maintains that “Syllabic consonants have 
greater duration, other things being equal, than their 
non-syllabic counterparts, just as vowels have greater 
duration than the corresponding semivowels”, thus drawing 
a parallel between all [+ SYLLABIC] segments on the one 
hand and all [– SYLLABIC] segments on the other. 
Cruttenden [3] (p. 203), in the same vein, alleges that a 
duration for [l] of > 50-60 ms produces an effect of 
syllabicity. 
 
However, in more recent work, this traditional assumption 
has been challenged. In a paper on syllabic [l], which, 
according to the author may sometimes be clear as well as 
dark, Barry [4] (p. 82) observes that “speakers do not 
appear to signal syllabic [l] by increased duration, contrary 
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 traditional descriptive claims”. But the surrounding 
t may provide clues. For example, one factor which 

 identify an [l] as syllabic is that a voiceless stop 
ing a syllabic [l] is not preglottalized (thus duckling 
l] v. chuckling [tkl]). In a more recent paper 
ë Toft [5] (p. 139), syllabic [n] and [l] have been 
 to show marked differences in length: syllabic [n] is 
oda [n], and both are longer than onset [n]; but 
ic [l] is shorter than coda [l] and more like onset [l]. 
wn research confirms the claim that length is an 
ial cue in the perception of a consonant as syllabic. 

2. METHOD 

ole of length as an acoustic cue in the perception of 
nant syllabicity was investigated by means of a 
tion test in which 21 native speakers of British 
h (aged 21-68) were asked to identify one of the 
ers of potential minimal pairs contrasting 

yllabic v. syllabic [n], [l], [r] and [s]: 
ing-lightening, finely-finally, hungry-Hungary and 
support. The second word in the first three pairs 
ates the word-internal context in which syllabic 
ants alternate with their non-syllabic counterparts 
ed by [] preceded by a segment ranking lower in 

ity in the first of two post-tonic unstressed syllables. 
inimal pairs were found that could contrast 

yllabic v. syllabic [m]. The pair sport/support, which 
ates the possibility of syllabic obstruents occurring in 
nic postion in faster styles of speech, as also in forget 
, is not a real minimal pair because the bilabial 
e is unaspirated in sport and aspirated in support. It 
ecided, however, that this pair could be included, as 
ngth of the fricative might be a more noticeable 
tion cue than aspiration. 

different realizations of every word in the four 
tial minimal pairs examined, as pronounced by an RP 
er, were obtained from two contexts; the carrier 
ce “say _ again” (C1), and the following sentences 
t normal conversational speed: The thunder and 

ing last night was terrible; thank you for lightening 
rden; please write as finely as possible; when he 
 arrived, we’d finished lunch; the orphan is hungry 
fection; Hungary is in central Europe; the sport he 
most is football; I support Arsenal (C2). Various 



realizations of these sentences were recorded in a 
sound-proof booth. These were subsequently 
computer-edited and analysed using Speech Analyzer v.2.4 
(http://www.sil.org/). One instance of the words lightning, 
finely, hungry and sport per context and two instances of 
lightening, finally, Hungary and support per context —one 
with a syllabic realization and another with a non-syllabic 
realization of /n, l, r, s/ (i.e. [n, l, r, s] v. [n, l, r, s])— 
were taken out of context and saved as isolated words in a 
different archive. Spectrographic analyses of these words 
were carried out to ensure that no vocalic element was 
present before perceptually syllabic realizations. Isolated 
words taken out of context were judged more suitable 
targets for a perception test than sentences because there 
exist very few pairs of words displaying a contrast between 
a non-syllabic and a syllabic consonant and we did not want 
our subjects to be influenced by the extra-phonetic context. 

The original words used as the basis of the perception test 
were of three types: words with plain non-syllabic 
[n, l, r, s] (P), words with syllabic [n, l, r, s] (S) and words 
with a non-syllabic consonant preceded (followed in the 
case of support) by [] ([n, l, r, s]) (VP). New 
modified versions of these words were created and added to 
the original words to compose the perception test: 
non-syllabic [n, l, r, s] in P words were lengthened, 
syllabic [n, l, r, s] in S words were shortened and the  in 
VP words was deleted (D). Lengthening and shortening of 
segments was proportional to their original duration. 
Non-syllabic consonants were lengthened by selecting, 
copying and inserting a central section of the segment as 
many times as required to obtain two new tokens of the 
word with [n, l, r, s] displaying two degrees of lengthening: 
40-50% (L1) and 60-75% (L2), as shown in Table 1. 
Shortening of syllabic consonants was done by deleting a 
central section of the segment to produce two newly created 
tokens of the word with [n, l, r, s] showing two degrees of 
shortening: 30-50% (SH1) and 50-75% (SH2) (see Table 1). 
In modified VP realizations of lightening with deleted , 
a short period of voicelessness following the release of the 
alveolar plosive was deleted together with the following 
vowel. The duration measures in Table 2 for VP 
realizations of Hungary must be taken as an approximation, 
since the gliding nature of this post-alveolar approximant 
makes it very difficult to delimit its boundaries in 
intervocalic position in a non-arbitrary manner. 
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C1 C2 C1 C2 C1 C2 

n 37 30 58 45 79 75 

l 60 43 82 65 104 87 

r 57 29 78 44 99 59 

s 93 80 125 108 157 136 

e 1: duration (in ms.) of non-syllabic and lengthened 
[n, l, r, s] according to context 

 

S SH1 SH2 VP 
ms. 

C1 C2 C1 C2 C1 C2 C1 C2 

n 80 74 52 54 38 39 51 60 

l 92 94 62 60 31 32 66 60 

r 75 128 46 71 30 45 63 61 

s 152 133 98 90 72 63 146 113 

ble 2: duration (in ms.) of syllabic, shortened and 
-syllabic (preceded by []) [n, l, r, s] according to 

context 

erception test contained five identical tokens of every 
al and modified word, i.e. a total of 320 aural stimuli: 
imal pairs x 2 contexts (C1, C2) x 3 realizations (P, S, 
 their modified counterparts: P x 2 (L1, L2), S x 2 
 SH2) and VP x 1 (D). One original realization (P, S, 
f every minimal pair (3x4=12) was included at the 

ning of the test to accustom the subjects, but was not 
ered for analysis. The 320 stimuli were 
ter-edited, randomized and recorded onto a 
isc with a 3-second time interval between tokens. 
nces of two tokens of the same word were avoided. 
bjects listened to the stimuli through headphones and 

asked to tick the box next to the word they heard on 
swersheet, as in the following example: 

inely �  finally � 

port �  support � 

ightning � lightening � 

ungry �  Hungary � 

umber of every minimal pair on the answersheet 
ponds to a descriptive code (e.g. FPL2: minimal pair 
/finally with a plain non-syllabic consonant 
ened to 60-70%) identifying a particular token of a 
so that the subjects’ answers could be related to those 
tions with lengthened, shortened or unmodified 

nants. 



It was hypothesized that lengthened non-syllabic sonorants 
and [s] would be perceived as syllabic, whereas shortened 
syllabic sonorants and [s] would be perceived as 
non-syllabic. Thus lightning, finely, hungry and sport 
would be heard as lightening, finally, Hungary and support, 
respectively, and vice versa, according to whether the target 
consonant was lengthened or shortened. Since the stimuli 
were isolated non-contextualized words, however, we did 
not expect all occurrences of finely to be unexceptionally 
heard as finely, just as we expected a number of tokens of 
finally with a syllabic [l] would be identified as finely. 
Therefore, testing the hypothesis that length is an acoustic 
cue in the percepion of consonant syllabicity through the 
perception experiment we designed requires that the results 
be interpreted in terms of the presence or absence of a 
significant increase in the number of tokens of finely with a 
lengthened non-syllabic [l] being identified as finally. 

3. RESULTS 

The subjects’ answers on the perception test were recorded 
and checked against one of the various realizations of 
words with lengthened, shortened and unmodified 
consonants. Subjects were not found to behave 
homogeneously as regards their choice of words, which 
resulted in considerable variation, in some cases ranging 
from 0 to 9 from a range 0-10. The means (range 0-10) 
show that in general few tokens were perceived as having a 
syllabic consonant (see Table 3). 
 
X P L1 L2 S SH1 SH2 VP D 

n ,43 0,86 1,29 1,24 1,24 1,05 10 2,14 

l 1,76 3,52 3,48 5,33 2,38 2,95 9,95 4,81 

r ,14 ,38 1,90 3 1,48 ,71 10 1,76 

s ,33 ,19 ,29 2,43 3,43 3,71 10 3,19 

Table 3: Subjects’ mean (range 0-10) 

Tables  4 and 5 present the results according to type of 
token for the total number of tokens identified as  
lightening, finally, Hungary and support (out of 210: 10 x 
21 subjects), and the graphs in Figure 1 and 2 present these 
in percentages.  
 

Minimal Pair P L1 L2 

lightning-lightening 9 18 27 

finely-finally  37 74 73 

hungry-Hungary 3 8 40 

sport-support 7 4 6 

Table 4: number of tokens (out of 210) identified as 
lightening, finally, Hungary and support. 
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e 1: percentage of tokens identified as lightening, 
, Hungary and support. 

inimal Pair S SH1 SH2 VP D 

tning-lightening 26 26 22 210 45 

inely-finally 112 50 63 209 101 

ngry-Hungary 62 31 15 210 37 

port-support 51 72 78 210 67 

 5: number of tokens (out of 210) identified as 
ning, finally, Hungary and support. 
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e 2: percentage of tokens identified as lightening, 
, Hungary and support. 

-samples T Tests were carried out to test whether the 
nces in the means of two given variables (e.g. P and 
r our subjects as a single group differed significantly 
0. The statistical analysis was carried out with the 
ical package SPSS (v.10.0.7a, SPSS Inc.). In order to 
that length is an acoustic cue in the perception of 

nant syllabicity a significant difference must be found 
en the means of a variable identifying an unmodified 
 with a non-syllabic consonant and its modified 
n with a lengthened consonant. 

sults of the perception test and the statistical analysis 
 confirm the hypothesis that plain non-syllabic 
ants [n, l, r] are more often perceived as syllabic 

lengthened. The hypothesis holds for tokens of 



[n, l, r] lengthened to 60-75% of their original duration (L2) 
(p=,001;,001;,000, for [n, l, r], respecively), but for words 
with [n, l, r] lengthened to 40-50% (L1), a significant 
difference between the total number of tokens identified as 
having a syllabic realization in P words and L1 words was 
only found for finely-finally. In all cases significant 
differences were found between non-syllabic consonants in 
P words and syllabic consonants in S words (p=,003 for [n], 
p=,000 for [l], p=,000 for [r] and p=,002 for [s],), which 
suggests (though less strongly for [n] than for [l]) that 
consonant syllabicity is used as a perception cue to 
distinguish between the two members of the four minimal 
pairs examined. Not unexpectedly, neither lengthening the 
[s] in sport nor shortening the [s] in support [spt] has any 
significant effect on the subjects’ choice of either sport or 
support, as these two words are also distinguishable by the 
presence or absence of aspiration with the bilabial plosive. 

VP words with deleted [] have been identified as having a 
syllabic consonant. The greater duration of post-vocalic 
[n, l, r, s] in VP words when compared to their realization 
after consonants in P words (see Table 2) may be 
responsible for subjects identifying many of these tokens as 
having a syllabic consonant. This would seem to provide 
further evidence for the claim that length functions as a cue 
in the perception of consonant syllabicity. 

The results for shortened syllabic consonants seem to 
suggest two types of asymmetries with respect to the results 
obtained for lengthened non-syllabic consonants. On the 
one hand, lengthening and shortening, as two different 
means of modifying the duration of a consonant, do not 
have exactly the same effect on the perception of consonant 
syllabicity. The effect of shortening a syllabic consonant, as 
expected, results in more tokens being identified as having 
a syllabic consonant, but this is so only for the minimal 
pairs finely-finally and hungry-Hungary (p=,000 for [l] and 
[r] in SH2 words). Thus, whereas [n] is perceived as 
syllabic when lengthened (L2), syllabic [n] is not perceived 
as non-syllabic when shortened. This seems to suggest that 
at least for [n], lengthening, but not shortening, is the type 
of change in the duration of a consonant that would have an 
effect on the perception of consonant syllabicity. The 
second asymmetry that  the results suggest is the different 
behaviour of [l] and [n] with respect to (a) the total number 
of tokens being identified as having a syllabic consonant, 
which is much higher in the case of [l]: it is well known that 
[l] is more commonly realized as syllabic and in a wider 
variety of contexts than [n]; and (b) the fact that shortening 
affects the perception of consonant syllabicity in [l] but not 
in [n]. These asymmetries between the perception of 
consonant syllabicity in [l] and [n] may provide further 
evidence in support of a different phonological 
representation for syllabic [l] and [n], as Toft [5] has 
proposed. 
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It is worth noting that a relatively large number of tokens of 
4. CONCLUSIONS 
 

sults of the perception test administered to 21 native 
ers of British English strongly suggests that length 
ons as an acoustic cue in the perception of consonant 
icity, thus providing further evidence for the 
onal claim that syllabic sonorants are distinguished 
their non-syllabic counterparts on the basis of their 
r duration. The present study, which confirms the 
hesis that lengthened non-syllabic sonorants ([n, l, r]) 
rceived as syllabic, has also shown that shortening of 
ic consonants does not have the same effect on the 
tion of consonant syllabicity as lengthening of 

yllabic consonants. 
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