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ABSTRACT

Ethno-cultural varieties of Australian English are ex-
pected to grow in the 21% century [10], yet we know
little about the phonetic detail of the linguistic reper-
toires of speakers from the many ethno-cultural
groups in Australia. In Australian English, /I/ has
been said to be dark in all word positions; however,
this has not been thoroughly tested to date. This paper
compares the acoustic properties of /I/ produced by
Anglo-Celtic Australians (N = 20), and Lebanese
Australians (N = 30), who represent the 9" largest
ethno-cultural group in Australia.

Results from a wordlist task show that word po-
sition has the strongest effect on /I/ darkness, such
that /I/ is darker word-finally than word-initially, as
seen in other varieties of English. This positional ef-
fect is observed for both speaker groups, to differing
degrees. Further, for Lebanese Australians variability
in /l/ darkness is accounted for by gender, ethnic iden-
tity, and social networks.

Keywords: Australian English, sociophonetics, eth-
nic identity, laterals (/I/), acoustic phonetics.

1. INTRODUCTION

The Australian English (Ausk) accent is generally ar-
gued to be relatively homogenous [11]. While it has
previously been described as varying along a contin-
uum of broadness, more recently, Cox has argued that
we will see less extremes of that continuum, and that
there will be an increase in ethnocultural variability
in Ausk [10].

Australia is home to over 300 distinctive ethnic
groups, as avowed in the 2016 census [1]. Among the
largest of these groups are people who share Leba-
nese ethnic heritage. The heritage language of this
group, Arabic?, is the second most commonly spoken
“home language” [1] (third if we include English),
and Lebanese Australians are the largest group who
claim Arabic as a heritage language (HL) [1].

In Australia, there is a strong background of eth-
nolinguistic diversity [1], but relative homogeneity
[11], particularly as compared to other English-speak-
ing countries such as the UK and the USA [11]. Like
varieties within those countries, the alveolar lateral
approximant, /l/, in Ausk is said to have both light (or
clear) and dark allophones that are positionally dis-
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tributed [11]; however, while /I/ has also been argued
to be dark in all contexts [31] this has not been tested
empirically to any great extent.

Previous acoustic phonetic analysis of Lebanese
Australians’ speech shows prosodic differences com-
pared to “mainstream” Ausk [12], as well as complex
sociophonetic variation in VOT which varies as a
function of gender, social network, degree of reli-
gious affiliation, and ethnic identity [8, 9].

1.1. /l/ darkness in English and Arabic

In other varieties of English which exhibit varying de-
grees of /I/ clearness-darkness, the production of /I/
by minority-ethnic and bilingual speakers has been
investigated [e.g., 19, 20]. Of considerable relevance
to the present study, Khattab [19] examined the F1
and F2 of bilingual and monolingual Lebanese and
Yorkshire English speakers. As Khattab points out,
English and Arabic—or, in the present case, Arabic
HL speakers—“constitute an interesting pair for com-
parison”. This is also the case here since AusE is ar-
gued to be a particularly dark /I/ variety, and because
Arabic /l/ is typically clear in all but a few quite spe-
cific contexts [19]. This contrasting set of potential /I/
realisations with conflicting accounts of distribution
provides an attractive intersection for analysis.

While previous ethnolinguistic research sought to
delineate “ethnolects”, focus has turned to examining
speakers’ ethnolinguistic repertoires, acknowledging
that speakers who share the same ethnicity might not
share the same degree of identification with their eth-
nicity, or the same kinds of practices—including lin-
guistic practices—related to their ethnicities [3]. Fur-
thermore, a single macro-sociological label denoting
the speaker’s ethnicity has become insufficient in
capturing the many ways speakers may identify eth-
nically. Thus, Hall-Lew and Wong [15] argue for cat-
egorisations that take more detail of ethnic identity
into account. Hoffman & Walker [17] provide such a
measure, which, they argue, “[combines] subjec-
tive/emic and objective/etic approaches to the ethnic
categorization of speakers”. The application of this
approach in this study is taken up in section 2.2.2.

This paper examines the relationships between /1/
darkness as measured by F2-F1, ethnic heritage, and
ethnic identity. The research questions are:

1. Are there positional effects of /I/ darkness in

this sample of Australian Englishes?



2. Are there differences in F2-F1 between
speakers with Lebanese and Anglo-Celtic
ethnic heritage?

3. Within the group of Lebanese Australian
speakers, what sociophonetic properties char-
acterise /I/ variation?

2. METHOD
2.1. Speakers

Data come from two sources: a Lebanese Australian
corpus collected by the author, and the AusTalk cor-
pus [13]. Twenty speakers (F = 10, M = 10) were se-
lected from the AusTalk corpus who satisfied the fol-
lowing criteria: raised (and acquired AusE) in the
greater Melbourne Metropolitan region; aged 18-30
at the time of recording; and, provided cultural herit-
age information indicating categorisation as “main-
stream” AUSE speakers would be appropriate (i.e.,
heritage is Anglo-Celtic Australian; no information
about parents or grandparents from a non-majority
ethnicity).

Speakers in the Lebanese Australian corpus
(N = 30) are age matched to the young-adult group of
the AusTalk corpus (i.e., 18-30y at time of recording)
and similarly were raised and acquired Ausk in the
Melbourne Metropolitan region but have parents
and/or grandparents who were born in Lebanon.

2.2. Materials
2.2.1. Phonetic data

Data used in this study were elicited using the Aus-
Talk [13] wordlist task, which contains a total of 322
words. Within the wordlist, there are six words with
/Il in absolute word initial position and 23 with /I/ in
absolute final position in stressed syllables. Speakers
produced three repetitions of each word in the list (alt-
hough some tokens are excluded due to incidental
poor recording quality or speaker production issues).
For this analysis, we use all six of the words with in-
itial /I/ and eight of the words with final /I/. Ongoing
work will analyse all of the words.

Data for the Lebanese Australian corpus were
recorded in a sound treated recording booth at the re-
searcher’s institution using Charter Oak E700 Micro-
phones with Aphex 1100 MKii preamp and a BSS
DPR-402 compressor. Data were recorded using a
Digidesign 003 rack firewire soundcard using Sam-
plitude Pro X Suite as the software, and were rec-
orded at 16 bit 44.1 KHz. Details of the AusTalk re-
cording protocols are available in [13]. AusTalk data
used in this study come from the local subset, which
were recorded in the same sound treated recording
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booth as the Lebanese Australian corpus by the author
in many cases.

From the data selected for this paper, there were
245 vocalized tokens identified auditorily [14]. These
were excluded from the analysis, as it was decided
that truly vocoid tokens could contaminate the analy-
sis of clear and dark /I/. Thus, we are left presently
with 3,969 tokens for analysis (see Table 1. below)

Table 1: Distribution of /I/ tokens used in the analysis

Group N

Anglo-Celtic Female 741
Male 657

Lebanese Female 1262
Male 1309
Total 3969

2.2.2. Ethnic identity measure

Lebanese-Australian participants completed a ques-
tionnaire designed to quantify ethnic identity, from a
constructivist, social psychological perspective. This
questionnaire combines items from [17] and [27] and
was presented online. Items are primarily Likert-type
and enable derivation of an overall score and sub-
scores (each out of five) for distinct aspects of ethnic
identity. These scores provide means of quantifying
the gradient nature of ethnic identity.

2.3. Analysis
2.3.1. Segmentation

Data were first automatically segmented at the “pho-
neme” level using the AusE model in WebMAUS
[21]. In order to prepare for later analysis following
[5], data were then labelled in Praat [4] for four inter-
vals: lateral onset, lateral steady state, lateral offset,
and vowel steady state; however, for the present anal-
ysis, we are only interested in the lateral steady state.
Following [5], the primary cue for segmentation was
F2, as “an approximately steady region of F2 [is] vis-
ible on the spectrogram” [17]. Nevertheless, since F1
and F3 also show somewhat consistent patterns in lat-
erals [23, 30], these were used as secondary cues
when F2 was insufficient.

After segmentation in Praat [4], data were trans-
ferred to emuR [33]. Extracted formant tracks were
corrected in the EMU-webApp [32], and F1 and F2
were extracted at the midpoint of the lateral steady
state.

While F3 has been shown to be important in the
analysis of /I/ darkness [e.g., 28], this will be pursued
in future studies.



2.3.2. F2-F1 metric

The phenomenon of /I/ darkness lies not just in the
values of formants independently, but in the relation-
ships between the formants. F1 is lower and F2 higher
for clearer /l/s, whereas F2 is lower (due to dorsal re-
traction), and F1 is higher in darker /l/s. The F2-F1
metric is used to capture this relationship and is com-
monly used in studies of /I/ darkness [18, 20, 24], thus
also allowing for cross-linguistic and cross-dialectal
comparison with reported values.

2.3.3. Bark normalization

Formant frequencies (Hz) were Bark normalized in
keeping with the common practice in similar studies
[e.g., 19, 20]. Bark normalization is based on the prin-
ciple that, since /I/ darkness is a perceptual phenome-
non, a perceptual scale like Bark is more appropriate
for providing numerical descriptions of the phenom-
enon than raw Hz frequencies [c.f., 6].

2.3.4. Statistical analysis

Statistical analyses were performed using linear
mixed effects regression modelling in Ime4 [2] in
RStudio [29] with Microsoft R Open [25]. Model se-
lection was aided by the step function in the ImerTest
package [22], with best-fitting models confirmed us-
ing likelihood ratio tests. Post-hoc analysis was per-
formed using Bonferroni adjusted p values, and only
results with p values < .05 are treated as significant.

3. RESULTS

Figure 1 shows boxplots of F2-F1 for /I/ grouped by
position, gender, and ethnicity. According to the
model of best fit for these data, there are significant
main effects of gender, position, and ethnicity, and in-
teractions between gender x ethnicity, gender x posi-
tion, and ethnicity x position.

As can be seen in figure 1, and confirmed by the
modelling, women have higher F2-F1 (Bark), sugges-
tive of clearer /I/, overall compared with men of their
same ethnicity, p <.001. Likewise, Lebanese Austral-
ians have higher F2-F1 (Bark) (clearer /I/) than An-
glo-Celtic Australians, p =.0429, and initial /I/ have
significantly higher F2-F1 (Bark) (are clearer) than fi-
nal /I/ (which are darker), p <.001

The gender x ethnicity interaction confirms the
main effect of both gender and ethnicity; Lebanese
Australian women have higher F2-F1 (Bark) (clearer
/I/) than both Anglo-Celtic Australian men, p < .001,
and Lebanese Australian men, p =.009

The gender x position interaction is significant
for all combinations of the terms’ levels. This enables
the ordering of a cline from lowest to highest F2-F1
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(Intercept) 6.54 064 1022 <.001
Gender: male 225 095 -2.36 .026
network subscore -0.36 019 -1.89 .069
position: initial 0.00 040 0.00 .999

gender: male x net-
work subscore

gender: male x po-

sition: initial

network subscore x

position: initial 067 008 7.95 <.001
gender: male x net-

work subscore x -0.48 0.13 -365 <.001

position: initial

Figure 1: F2-F1 values (Bark) across word positions
grouped by ethnicity and gender.
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The ethnicity x position interaction affirms that
for both ethnicity groups, initial /l/ have higher F2-F1
(Bark) than do final /I/ (Lebanese Australian,
p <.001; Anglo-Celtic Australian, p < .001).

3.1. Results: Lebanese Australians’ /l/ variability

The output of the best fitting model to account for
sociophonetic variability in Lebanese Australians’ /1/
production, as measured by F2-F1 (Bark) is shown in
Table 2 below.

Table 2: Final linear mixed effects model for F1-F2
(Bark) in /I/ for both speaker groups. Random intercepts
are speaker and word.

042 030 194 174

166 042 395 <.001

The three-way interaction identified by this
model is also shown in figure 2. Here we see that for
initial /l/ produced by Lebanese Australian women
and men, as the density of their social network in-
creases, so too does their F2-F1 (Bark) (i.e., the /I/s
become clearer. In final position, there is no effect for
men, but for women, the opposite effect occurs; as



their social network becomes more Lebanese, their fi-
nal /I/s become darker.

Figure 2: LMER model fits for F2-F1 (Bark) values in
Lebanese Australian /I/: interactions between position,
gender, and social network score
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4. DISCUSSION

The F2-F1 analysis presented here shows a consistent
effect of position in the word on F2-F1. This suggests
that there is a positional effect for clear-dark /1/ in
AusE, whereby initial /l/s are clearer and final /I/s are
darker. This effect is robust: it is found across two
contemporary speaker groups and, while there are
complexities to the data (discussed further below), the
effect of position remains significant in each subse-
guent analysis and interaction.

Between the two groups, there is no major differ-
ence in the production of /I/ (based on F2-F1 (Bark)):
it is only when we decompose the samples and draw
comparisons on the basis of position and gender that
differences emerge, and, here, we find that, Lebanese
Australian women tend to have higher F2-F1 (Bark)
values, suggesting clearer /I/ productions. However,
in terms of position, both the Lebanese Australian and
Anglo-Celtic Australian groups have significantly
clearer initial /I/s and significantly darker final /I/s.

Variability among Lebanese Australians’ /I/s is
explained by a three-way interaction between gender,
social network score, and word position. This accords
with previous findings for Lebanese Australians,
where male speakers’ voiceless stop VOT decreased
as social network score increases. Further, social net-
works are known to be an important factor in socio-
linguistic variation [26], and play a key role in the de-
velopment of ethnolinguistic repertoires [7].

Considering the pattern shown by the Lebanese
Australian women, in both the initial and final posi-
tions, this pattern is particularly interesting if we con-
sider their VOT results [8, 9], as it suggests the emer-
gence of a larger pattern of sociophonetic behaviour.
For word initial /l/, as the social network becomes
more densely Lebanese, /l/ becomes clearer. For word
final /l/, the reverse is true: the increase in Lebanese
social network density is associated with darker /I/.
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Lebanese Australian women with strong, dense ties to
the Lebanese community make a sharp distinction be-
tween dark /1/ in final position and clear /I/ in initial
position, showing a “classic” English pattern, and cer-
tainly no evidence of “substratum transfer” for this
variable. A similar effect was found in their VOT sys-
tem: for voiceless /p t k/, as their sense of ethnic iden-
tity increased, so too did their positive VOT [8]. This
serves as a crucial reminder in the study of ethnicity:
the linguistic behaviour of men and women must be
considered separately—not simply because of differ-
ences in vocal tract lengths, but because men and
women are socialised into their ethnicities differently,
and, likewise, the linguistic performance of their eth-
nicities will be different [16].

5. CONCLUSION

This sociophonetic study of /I/ in Australian Eng-
lishes as spoken by those with mainstream, Anglo-
Celtic, and those with Lebanese ethnic identities
shows that, in accordance with [11] AusE does have
positionally distributed clear and dark “variants” of
/l/. Future comparison with published values on other
varieties will allow greater clarity on AusE’s status a
“dark” /1/ variety as argued by [31].

We find no overall group differences in /I/ dark-
ness between Lebanese and Anglo-Celtic Australi-
ans; however, Lebanese Australian women have
clearer /I/s than other groups. Considering this along-
side previous gender-based findings will be enlight-
ening, as will further exploration of individual differ-
ences in speakers from both ethnic groups.

Future work, as part of the larger project, will in-
volve analysis of dynamics of formant trajectories in
VL and LV sequences, and analysis of the vowel sys-
tem, to enhance the present analysis.

The results of this study raise additional questions
for future research. Studying the social perception of
this variable would be enlightening: what does a Leb-
anese Australian /I/ sound like to speakers within and
outside of the community? Are results reported here
socially meaningful for speakers? This would provide
a more definitive set of answers about the sociopho-
netic status of /I/ in (Lebanese) Australian English.
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