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This study investigates the co-occurrence of manual gestures with prosodic structure and asso-
ciated tonal events in Maltese English (MaltE). In this variety of English, H tones can be on a 
metrically stressed syllable, in which case they constitute pitch accents, but, similarly to Turk-
ish [1], tones can also occur on an initial unstressed syllable of a prosodic-word-sized constit-
uent, which can be the initial syllable of a content word or a (monosyllabic) function word 
preceding the content word. When there is an initial H tone (an 'early peak' [2]), tone and lexical 
stress compete as cues to prominence, contributing to a reduced sensitivity to stress in sequence 
recall tasks (“stress deafness”) in bilingual speakers of Maltese and MaltE [3]. 

 It has been proposed that the strokes and apices of referential and non-referential manual 
gestures co-occur with pitch accents or, more broadly, the stressed syllables associated with 
them [4,5,6,7,8]. To shed more light on the prominence cueing potential and prosodic status of 
early peaks in MaltE, we ask whether these early peaks can function as gestural anchors in a 
similar way to pitch accents. To address this question, we analysed a 14-minute long TEDx talk 
in MaltE [9]. We annotated H* pitch accents and early H tones [10] and, in a separate step, 
gestural strokes and apices [11]. First, to assess the alignment between gestures and tones, we 
calculated the distance between the annotated gesture apices and the F0 peaks corresponding 
to H* and early H tones within the same content word (as well as H on preceding function 
words; H and H* were never on the same word). In Fig. 1, the distribution that links the gesture 
apex to a H* pitch accent peak is narrow and centred around 0 (blue), indicating a robust link 
between gestural apices and H*. Since our prosodic annotation was restricted to H and H*, this 
robust link covers less than half of the gestural apices in our data (202 out of 445). The distri-
butions that link the gesture apex to an early H tone within the content word (pink) are broader 
and reflect even fewer cases. Moreover, when the H tone occurs on a preceding function word 
(green), the timing appears to be normally distributed around 250 ms after the H peak rather 
than being skewed leftwards to reflect any link between the gesture apex and the early H peak.  

The picture changes when we switch our timing perspective from the earlyH/H* peaks to 
the lexically stressed syllable, with substantially more cases appearing to be linked in this way: 
regardless of the type of tonal event linked with gesture-syllable pairs, they all seem to be 
normally distributed within the stressed syllable (376 out of 445 apices are distributed around 
the centre of the stressed syllable). Fig. 2 shows the 272 cases that we could link to an early H 
or H* peak. Crucially, the subset of cases related to the early H on a preceding function word 
(green) have a similar distribution to those related to H* (blue). Early H peaks, however, do 
seem to slightly attract the gesture apex when occurring on the initial weak syllable of a content 
word: these results show a leftward trend relative to the stressed syllable (pink), indicating a 
possible additional coupling with the early H in this case [8]. 

We show that the co-occurrence of gestural and prosodic units contributes to our analysis of 
the intonational phonology of MaltE: the fact that gesture apices align differently with H* and 
early H provides evidence for the two tones being phonologically distinct categories. Moreover, 
MaltE is different from Turkish [1], in which the lack of a discernible H peak on the content 
word leads to the gesture apex being aligned with the beginning of the prosodic word. Our 
results indicate that gesture apices may not be directly linked to H tones in terms of turning 
points in the F0 curve, but to potentially tone bearing syllables, i.e. to metrically strong sylla-
bles. We are currently planning follow-up studies that will explore gestural apex co-occurrence 
with syllabic landmarks in the acoustic signal using the ProPer toolbox [12]. 
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Figure 1: Alignment of gesture apex with F0 
peaks corresponding to H*, early H (on content 
word) and early H (on preceding function word). 

Figure 2: Alignment of gesture apex with cen-
tre of stressed syllable when there is a H* on 
this syllable, and when there is an early peak 
on the same (content) word or on a preceding 
function word. 


