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Abstract
Connected speech processes (CSP) in Warlpiri, an indigenous 
language of central Australia, taken from two fluent 
‘dreaming’ monologues are analyzed with the aim of 
observing the influence of language particular phonological 
constraints and prosody upon phonetic processes of lenition, 
co-articulation and selective segmental enhancement. 

Index Terms: connected speech, phonetic processes, speech 
perception, annotation, phonology, Warlpiri. 

1. Introduction
Connected Speech Processes (CSPs) complicate the mapping 
between a speaker’s phonological intentions and their actual 
performance (as captured in a narrow phonetic transcription 
anchored to acoustic landmarks in the speech signal). CSPs 
have proven a major obstacle to achieving flexible content 
and speaker independent ASR. At one time consigned to the 
domain of ‘universal phonetics’, it is now acknowledged that 
CSPs are conditioned by language-specific constraints of 
phonological patterning from the segmental inventory through 
all levels of the prosodic hierarchy.   

The aim of our research is to better understand how language 
particular features of the Australian language, Warlpiri, 
constrain the application of CSPs and how CSPs as processes 
of segmental lenition, assimilation and occasional 
strengthening, interact with one another and with prosodic 
boundaries in fluent narrative speech. In the presentation we 
will first demonstrate the kinds of radical lenition which 
occur in fluent Warlpiri speech (see Fig. 1). We will then 
examine the incidence, distribution, and interactions among 
the most commonly observed CSPs in Warlpiri. We show that 
the small vowel inventory and the word and phrase level 
stress pattern strongly influence the distribution of CSPs. 

2. Method
Two fluent ‘dreaming’ narratives of approximately 5 minutes 
each were recorded under studio conditions by one of the 
authors (ML). The speech samples were initially transcribed, 
acoustically segmented, annotated phonemically and 
prosodically (for tonal features and break indices in 
accordance with ToBI conventions), by the third author (JC). 
Subsequently JI (a phonetician) and ML (a linguist and fluent 
speaker of Warlpiri) collaborated on the close phonetic 
transcription and CSP annotation of the speech files using 
PRAAT.  

The annotation files, containing 659 tokens of CSPs were 
then collated into an Excel data file for distributional analysis 
of the CSP occurrences, their cross-tabulation with one 
another, and their occurrence/suppression with respect to left 

and right edge boundaries and stress loci within words and 
phrases. 

3. Results
Radical lenition processes occurred in word and phrase final 
syllable sequences, particularly those carrying inflectional 
suffixes. A prominent feature of phonological structure 
preservation is extensive anticipatory vowel assimilation, 
often the sole remaining cue to an otherwise completely 
lenited following consonant. 

4. Conclusions
Preliminary analysis of interactions among CSPs indicates 
complex mutual dependencies that may be difficult to model 
analytically. However, a richly phonetically annotated speech 
data base of the kind constructed for this study could well be 
exploited by statistical inference engines (neural networks) to 
better model the phonetics–phonology interface.  

Figure 1. Sample annotation illustrating radical lenition. 

Table 1. Connected Speech Processes in Warlpiri texts  
Lenition Processes 

Vowels Consonants 
anticipatory assimilation flapping (apical stop) 
progressive assimilation gliding (stop) 
lowering (before nasal) gliding (flap) 
breathy voice gliding (trill) 
laryngealization spirantization (non-coronal stop) 
devoicing  voicing (stop) 
Weakening(no centralizing) nasal weakening  
reduction (centralization) vocalization  
checking (phrase final) deletion (intervocalic stop) 
deletion deletion (nasal) 
 deletion (glide) 
 deletion (initial velar nasal) 
 deletion (lateral: lpa => pa) 
 nasal+stop cluster reduction  
syllable deletion labialization  

Strengthening Processes 
Vowels Consonants 
lengthening (emphatic) glottal attack: epenthetic initial glottal stop 
 aspiration of initial stop 
 nasal lengthening (word/phrase initially) 
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