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Initial dropping and pre-
stopping: Boundary marking
in Australian languages

Mark Harvey

Introduction

Both initial dropping and pre-stopping are widespread processes in
Australian languages (Blevins 2001; Butcher 1999; Butcher and Loakes
2008; Dixon 2002, 589-602). In initial dropping, word-initial consonants
are lenited and/or deleted. With pre-stopping, a phonological sequence /V
+ Nasal, Lateral/ is realised phonetically as [V + Stop + Nasal, Lateral].
Non-contrastive, phonetic pre-stopping is generally restricted to post-tonic

position, and the tonic vowel is usually the first vowel in the root (Baker
2014, 153-60; Fletcher and Butcher 2014, 112-19).

At first sight, the two processes appear to be unrelated. Initial dropping
is a lenition/deletion process that operates to the left of the tonic vowel.
Pre-stopping is a fortition process that operates to the right of the tonic
vowel. However, there are proposals suggesting a shared motivation in terms
of the distribution of metrical strength and weakness. Cross-linguistically,
segments at prosodic boundaries show both spatial and temporal expansion
(see Katsika 2016 for a review). Expansion is cumulative, with higher levels
of the prosodic hierarchy showing greater expansion. Thus, in a word form
I'tat,a/ with two CV syllables, the first syllable is metrically strong and the
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second syllable is weak. Consequently, /t,/ will be longer and have spatially
more extended gestural structure than /t /. Differences will be greater when
It/ is phrase-initial than when /t,/ is phrase-medial.

However, in a number of Australian languages, it is the consonant following
the tonic vowel that is longer and has more extended gestural structure, i.e.
/t,/ is longer and has more extended gestural structure than /t / (Fletcher
and Butcher 2014, 120-21). Blevins (2001, 487) suggests that this could
motivate initial dropping if there are overall limits on syllable length, in
which case post-tonic lengthening could motivate pre-tonic shortening.
Hercus (1972, 296) suggests that pre-stopping develops via gemination of
the post-tonic nasal, i.e. *['tana] > *['tanna] > ['tatna].

Given that the two processes may have a common motivation, I consider
whether there are correlations between the two processes. Currently available
materials do not establish any correlation between the two processes at the
level of phonetic realisation. There are languages which show non-contrastive
pre-stopping but not initial dropping, e.g. Gupapuyngu (Butcher and
Loakes 2008). There are languages which show initial dropping but which
are not reported as showing pre-stopping, e.g. Uradhi (Hale 1976).

By contrast, phonologically, there does appear to be a correlation; contrastive
pre-stopping is clearly established only for languages that have undergone
initial dropping. The languages with clearly established contrastive
pre-stopping are listed in (1).

(1) Adnyamathanha (McEntee and Butcher 2021, 30—44)
Arabana (Harvey et al. 2019; Hercus 1994a, 38-39)
Arandic languages  (Harvey et al. 2015; Koch 1997, 276-78)
Olkola-Oykangand (Sommer 1969, 54-55).

Historically, contrastive pre-stopping develops from non-contrastive pre-
stopping: i.e. */'V + Nasal, Lateral/ > /'V + Stop + Nasal, Lateral/. Historically,
all of these languages have also undergone initial dropping. This suggests
that there may be a correlation between the operation of initial dropping
and the development of contrastive pre-stopping.

In languages that have undergone initial dropping, stress patterns may
depart from the standard Australian pattern, where the first vowel is
the tonic vowel. In Arandic languages, the tonic vowel is the first vowel

preceded by a consonant (Breen 2001, 55; Koch 2004, 133). In Olkola—
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Oykangand, stress on polysyllabic words is on the ultimate or penultimate
syllables (Sommer 1969, 29-30). Consequently, in the Arandic languages
and in Olkola—Oykangand, synchronic pre-stopping is usually pre-tonic.
By contrast, in Adnyamathanha and Arabana, the first syllable is stressed,
regardless of whether it is consonant or vowel-initial (Hercus 1994a, 47-48;
McEntee and Butcher 2021, 9-11). Consequently, synchronic pre-stopping
is post-tonic in Arabana and Adnyamathanha.

There is one other language, Umbuygamu, which may have contrastive
pre-stopping, but current analyses do not clearly establish this. Verstraete
(2022) provides an initial discussion of contrastive pre-stopping in
Umbuygamu. He reports that the range of phonetic realisations for pre-
stopping in Umbuygamu departs from the range found in other languages
with contrastive pre-stopping. There are realisations where the obstruent
component consists only of glottal frication, and Verstraete suggests
that the phonological analysis of these phonetic realisations could be as
pre-aspirated nasals.

The realisation of the obstruent component varies in languages where
contrastive pre-stopping is clearly established. However, fricative realisations
are not reported in any of these languages. In Adnyamathanha, Arabana and
Olkola—Oykangand, the obstruent components in pre-stopping are voiced,
and there are no reports of frication (Harvey et al. 2019, 452; McEntee
and Butcher 2021, 33-39; Sommer 1969, 39). In Arandic languages, the
obstruent components are voiceless and frication is not reported (Harvey
etal. 2015; Maddieson and Ladefoged 1993, 292). Given that the phonetic
range of [obstruent + nasal] realisations is distinctive in Umbuygamu and
given that the phonological analysis of these [obstruent + nasal] phonetic
realisations is not resolved, I do not consider Umbuygamu further.

Databases

Analysis of initial dropping, pre-stopping and their potential interaction
necessarily involves consideration of databases, as the quality and quantity
of information on individual languages varies considerably. There are
significant limitations to the existing databases.

I begin by considering the phonetic realisation of non-contrastive pre-
stopping, which generally involves less than 30 milliseconds (ms) of
stop closure and therefore has a limited perceptibility, see Table 8.4
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(Butcher 1999; Harvey et al. 2015). Given this limited perceptibility, it is
highly likely that phonetic pre-stopping is a significantly under-reported
phenomenon among Australian languages. It is very likely that detailed
phonetic investigation would show that pre-stopped realisations of nasals
and laterals do in fact occur in many languages where current descriptive
materials make no mention of pre-stopping,.

This could include initial dropping languages such as Uradhi, where current
materials do not include a detailed analysis of the realisation of nasals and
laterals. The hypothesis that all languages that have undergone initial
dropping also show pre-stopping, either contrastive or non-contrastive,
cannot be discounted. This chapter proceeds on the basis of current materials
and, as such, the analysis is that there is no necessary correlation between
pre-stopping and initial dropping at the level of phonetic realisation, but the
database limitations underlying this hypothesis should be borne in mind.

If current materials do report pre-stopping, then evaluation of the status of
the pre-stopping as phonologically contrastive or non-contrastive is required.
Within any individual language, this requires an extensive lexical database
that includes substantial information on variation in production. Source
materials commonly report that some lexical items vary in production
between plain and pre-stopped variants. However, source materials do not
generally report on the critical parameters of variation, as set out in (2)—(6).

(2) Are plain and pre-stopped realisations in free variation, with all
morphemes showing the variation?

(3) Do only some morphemes show the variation? If so, are there
phonological or morphological factors delimiting the class showing
variation, or is the delimitation of the class not fully predictable from
phonological and/or morphological factors?

4) Among the morphemes that do not show variation, are they all of the same
type, or do both plain and pre-stopped realisations occur? Thus, do all the
members of the invariant class show only plain realisations or only pre-
stopped realisations, or do some show plain realisations and some show
pre-stopped realisations?

5) Is there intra-speaker consistency in the distribution of plain and pre-
stopped realisations?

©6) Is there inter-speaker consistency in the distribution of plain and pre-
stopped realisations?
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If the answer to Question (2) is ‘Yes’, then pre-stopping is non-contrastive.
If the answer to Question (2) is ‘No’, then assessing contrast requires a
detailed, quantitative evaluation of lexical, morphological and phonological
data sufficient to address questions (3) to (6).

Pre-stopping is widely reported among the languages of South Australia
(Hercus 1972; Simpson and Hercus 2004). However, it is only for
Adnyamathanha, Arabana, Diyari and Wirangu that there is sufficient
information to address questions (2) to (6). As listed in (1), pre-stopping
is contrastive in Adnyamathanha and Arabana. Pre-stopping is a non-
contrastive phenomenon in Diyari and Wirangu (Austin 1981, 18-19;
Hercus 1999, 33-34). For the other languages of South Australia —
Barngarla, Kaurna, Kuyani, Narranga, Ngadjuri, Nhirrpi, Nukunu,
Yardliyawarra — there is not sufficient information to address questions (2)
to (6). Sources on these languages are principally 19th-century materials,
with very limited 20th-century materials recorded by professional linguists,
apart from Kuyani.

Among these languages, the most extensive sources are on Barngarla, Kaurna
and Kuyani. Kuyani is the only language with substantial professional
materials from the research by Luise Hercus with Alice Oldfield. These
materials list some apparent contrasts between plain sonorants and
pre-stopped sequences, as set out in Table 8.1.

Table 8.1: Plain vs pre-stopped in Kuyani.

Plain Pre-stopped

kuma ‘blind’ kupmana ‘one’
kunaja ‘third.born.male’ kutna ‘faeces’
pinaru ‘old man’ pitna ‘unlikely’
kala ‘in vain’ katla ‘fragment’
panani ‘man’s child’ patna ‘goanna sp’
palu ‘meat’ tatlu- ‘attack’

Source: Hercus (1994b).

However, two forms are listed as varying between plain and pre-stopped
realisations.

7) Tittle’ [wani] [watni]

‘finish’ [wapi-] [wacpi-]
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The materials on Barngarla also list apparent contrasts between plain

sonorants and pre-stopped sequences.

Table 8.2: Plain vs pre-stopped in Barngarla.

Plain Pre-stopped

kama-ta ‘tell-pres’ kapmara ‘always, only’
panara ‘kneecap’ patna-ta ‘go-pres’
pana-ta ‘push-pres’ patna ‘lizard sp’
kapamaj ‘mushroom’ kacpa ‘stone’
pala-ta ‘push-pres’ patla-ta ‘wash-pres’
gala ‘speech’ gatla “fire’

maAara ‘long ago’ macAa ‘dirt’

Source: Barngala Dictionary, www.dictionary.barngarla.org.

Clendon (2015) does not draw a definitive conclusion on the status of pre-
stopped realisations in Barngarla:

all nasal and lateral sounds that are not velar can be pre-stopped
when they occur at the start of the second syllable in a word. That is,
they can be pronounced with a stop consonant at the same place of
articulation in front of them. The relevant nasal and lateral sounds
are shaded in the above chart. The pre-stopped nasal and lateral

phonemes are shown below:

bilabial |dental |alveolar |retroflex | palatal
Nasal pm n tn n cn
Lateral il tl tl K

Prestopping appears to have been to some extent optional in the area
around Port Lincoln, where Schurmann worked. (Clendon 2015,

13-14)

The 19th-century materials on Kaurna list pre-stopped nasals and laterals
for the coronals: /tn, tn, (n, cp, I, tl, (|, c&/ (Amery, Greenwood and Morley
2021). In the materials, some morphemes are recorded only with pre-
stopped realisations and others are recorded with only plain realisations,
but many are recorded with both realisations. It appears that there may have
been a continuum in the comparative frequencies of plain and pre-stopped
realisations, conditioned to some degree by individual morphemes.


http://www.dictionary.barngarla.org
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Opverall, the materials on Barngarla, Kaurna and Kuyani suggest a north—
south cline in terms of contrastiveness. The evidence suggests that pre-
stopping was less probably contrastive in the south, Kaurna and the Port
Lincoln dialect of Barngarla, and more probably contrastive in the north,
Kuyani and the other dialects of Barngarla. However, for none of these
varieties, do the available materials provide sufficient information on the
issues raised in (2)—(6), and the contrastive status of pre-stopping is not
resolved for these varieties.

The nature of the pre-stopping contrast

If existing materials do establish contrast, then there are two principal
hypotheses as to the nature of the contrast, as set out in (8) and (9).

(8) Hypothesis 1: The contrast is a segmental contrast between simple
segments — plain stops, nasals, laterals — on the one hand and complex
segments — pre-stopped nasals, pre-stopped laterals — on the other hand.
term this hypothesis the Complex Segment hypothesis.

9) Hypothesis 2: The contrast is between segments — plain stops, nasals,
laterals — on the one hand and clusters — stop + nasal, stop + lateral —
on the other hand. I term this hypothesis the Cluster hypothesis.

The principal factor determining the choice between the Cluster and
Complex Segment hypotheses is whether or not the phonotactics of a
language provide motivation for superclasses: a superclass of plain nasals
and stop-nasal sequences and a superclass of plain laterals and stop-
lateral sequences. If these superclasses are supported, then this favours the
Complex Segment hypothesis. If these superclasses are not supported, then
this favours the Cluster hypothesis.

In Kaytetye, there is evidence for superclasses, as stop + nasal sequences occur
in positions which are otherwise available only to segments. For example,
Kaytetye permits the clusters /np, np, lp, |p, rp/ and it also permits the
phonetic sequences [tnp, (np]. Kaytetye does not otherwise permit either
tautosyllabic or triconsonantal clusters. If [tnp, (np] are analysed as
triconsonantal clusters /t+n+p, (+n+p/, then this would require recognition
of triconsonantal clusters and their syllabification would be problematic.
On the other hand, if [tnp, np] are analysed as involving complex

223



224

PROJECTING VOICES

segments, /‘np, np/, then they are standard biconsonantal clusters and their
syllabification is straightforward. Consequently, the best-supported analysis
of stop + nasal sequences in Kaytetye is as complex segments.

Olkola and Oykangand show similar patterns to Kaytetye. Unlike Kaytetye,
Olkola and Oykangand permit triconsonantal clusters (Sommer 1969,
35). Excluding triconsonantal sequences involving stop + nasal sequences,
triconsonantal clusters in Olkola and Oykangand conform to the formula
/liquid + nasal + stop/, which is the standard pattern for triconsonantal
clusters in Australian languages (Dixon 2002, 657). If stop + nasal sequences
in Olkola and Oykangand are analysed as clusters, then two other types of
triconsonantal clusters must be recognised: /liquid + stop + nasal/, /stop +
nasal + stop/, both with problematic syllabification. By contrast, if stop +
nasal sequences are analysed as complex segments, then the clusters are /
liquid + pre-stopped nasal/ and /pre-stopped nasal + stop/, both of which
are standard biconsonantal cluster types in Olkola and Oykangand.

By contrast, Harvey et al. (2019, 444-47) show that there is no evidence
for superclasses in Arabana. Arabana has no triconsonantal sequences such
as [tnp]. It has only biconsonantal sequences, such as [tn] and [np], and all
biconsonantal sequences occur only in intervocalic position. Consequently,
the best supported analysis of biconsonantal sequences, including stop +
lateral/nasal sequences, in Arabana is that they are all clusters: e.g. /t/ + /n/,
In/ + Ip/. Harvey et al. (2019, 447-48) provide evidence that the stop +
lateral/nasal clusters in Arabana are heterosyllabic clusters. As such, they
violate the Syllable Contact Law (SCL) which requires that the sonority of
a coda should not be less than that of the following onset.

The other languages of South Australia all show the same patterns as
Arabana, and I analyse stop + lateral/nasal sequences in these languages
as heterosyllabic clusters when contrastive. McEntee and Butcher (2021,
43—44) analyse stop + lateral/nasal sequences as complex segments in
Adnyamathanha. However, the only synchronic factor that they cite
against the cluster analysis is that it would require an allophony rule
that voiced obstruents have a stop realisation, as opposed to a fricative
realisation, adjacent to laterals and nasals. A post-lexical allophony rule
does not outweigh the fact that stop + lateral/nasal sequences pattern for all
phonological purposes with clusters.
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Synchronic co-occurrence of initial
dropping and contrastive pre-stopping

In this section, I consider both languages where existing materials suffice
to establish that pre-stopping is contrastive and languages where there are
substantial materials but where the status of pre-stopping is uncertain.

(10)  Established: Adnyamathanha, Arabana, Arandic languages, Olkola—
Oykangand

(11)  Suggested: ~ Barngarla, Kaurna, Kuyani

The languages where existing materials establish contrastive pre-stopping
have all undergone initial dropping to varying degrees, as set out in Table 8.3.

Table 8.3: Percentage of vowel-initial roots.

Language % of vowel-initial roots | Source

Olkola-Oykangand 100% (Sommer 1969, 28-29)
Arrernte (Arandic) 75% (Breen and Pensalfini 1999, 2)
Kaytetye (Arandic) 62% (Panther 2021, 164)
Adnyamathanha 26% (McEntee and Butcher 2021, 6)
Arabana 13% (Hercus 1979, n.d.)

The languages where the status of pre-stopping is unclear show a different
pattern. In Barngarla, Kaurna and Kuyani, the great majority of roots have
an initial consonant. There is one exception — all three languages have a
number of roots which are analysed as having an initial /i/. However, in all
three languages, roots with an initial /ji/ are either non-existent or marginal.
The materials on Kuyani do not list any roots with initial /ji/, the materials
on Barngarla list two roots and the materials on Kaurna list a few forms,
some of which are listed alternately as /i/ or /ja/ initial. This is also the
situation in Arabana, where many roots are analysed with an initial /i/ and
none with an initial /ji/. Arabana also has a number of roots listed with
initial /u/ but none with initial /wu/.

Variation in word-initial position between [ji] and [i] realisations and
between [wu] and [u] realisations is common in Australian languages (Dixon
2002, 553). In languages showing these variations, the standard analysis is
that /ji/ and /wu/ are the phonological forms, and that the vowel-initial
[i] and [u] realisations reflect the operation of post-lexical reduction rules.
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These post-lexical rules are motivated in part by the universal preference for
adjacent segments to show greater rather than lesser acoustic differentiation
from one another (Kawasaki-Fukumori 1992).

The phonological analysis in languages where [ji] and [wu] realisations do
not appear and only [i] and [u] realisations appear is less straightforward.
There appear to be two principal hypotheses which are set out in (12) and
(13).

(12)  Hypothesis 1: The phonological representations are /ji/ and /wu/, and the
phonetic realisations reflect the operation of an obligatory, post-lexical
reduction rule. Under this analysis, all syllables have onsets. I term this
hypothesis the ‘C-initial” hypothesis.

(13)  Hypothesis 2: The phonological representations are /i/ and /u/. Under
this analysis, the language has onsetless syllables. I term this hypothesis
the “V-initial” hypothesis.

Evaluation of these two hypotheses requires consideration of their impacts
across the overall phonology of each language. In the case of Arabana, the
V-initial hypothesis is clearly favoured as Arabana has a significant number
of roots with initial /a/ and therefore onsetless syllables are required in the
analysis of Arabana independently of any consideration of [i] and [u] forms.
This is not the case in Barngarla, Kaurna and Kuyani, where /a/ initial forms
are marginal and therefore independent motivation for onsetless syllables is
marginal. I do not evaluate the C- and V-initial hypotheses for these three
languages, as it is beyond the scope of this chapter. The relevant point for
the purposes of this chapter is that Barngarla, Kaurna and Kuyani all show
initial dropping at least at the level of phonetic realisation.

Initial dropping and non-contrastive
pre-stopping: Comparative ordering
and diffusion

In his analysis of Arandic historical phonology, Koch (1997, 276-78)
proposes that pre-stopping was non-contrastive in Proto-Arandic, with the
[+nasal] status of the initial consonant conditioning pre-stopping, as shown

in (14) and (15).
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(14)  ‘mother */yama/ *[gama]

(15)  ‘snake’ */wama/ *[waPma]

If the initial consonant was [+nasal] in Proto-Arandic, then a following
nasal did not show pre-stopping, as in (14). If the initial consonant was
[-nasal] in Proto-Arandic, then a following nasal did show pre-stopping,
as in (15). When the Arandic languages underwent initial dropping, pre-
stopping then became contrastive, i.e. *[nama] > /ama/, *[wa’ma] > /aPma/.
Sommer (1969, 54-55) describes a similar pattern of sound changes for
Olkola—Oykangand, but does not explicitly formulate a hypothesis.

Under this analysis of Arandic and Olkola—Oykangand, the development
of non-contrastive pre-stopping precedes the development of initial
dropping. Hercus (1972, 301) proposes that the reverse order, with initial
dropping preceding non-contrastive pre-stopping, was the most probable
order historically in Arabana. However, the evidence does not support this
interpretation. Contrastive pre-stopping shows a complex and partially
lexicalised distribution in Arabana (Harvey et al. 2019, 422-30; Hercus
1994a, 37-43). By contrast, initial dropping shows a comparatively
straightforward distribution (Hercus 1979, 1994a, 31-32).

Itis a recognised principle of internal reconstruction that irregularities which
are not themselves the result of horizontal transmission indicate a greater
time depth, with the corollary that the greater quantity of irregularity, the
greater the time depth (Campbell 2006, 230; Crowley and Bowern 2010,
125; Ringe 2003, 254; Seebold 1975, 157).

Further, there is evidence that initial dropping was an actively spreading
change during the period that Arabana was recorded from first-language
speakers. Historically, Arabana forms which synchronically have an initial
/#al derive from forms with an initial *#na (Hercus 1979). This loss of
initial *1) has not operated exhaustively across the Arabana lexicon. In a
vocabulary of 2,142 headwords, 119 (5.5 per cent) headwords have initial
/al and 93 (4.3 per cent) headwords have an initial /na/. Some forms have
undergone the *#na > #a change since Arabana was first recorded in the late
19th century. For example, ‘yes is recorded as »araji in the earliest sources,

but as araji in later sources (Helms 1896; Hercus 1994a, 32; Todd 1880).

By contrast, there is no evidence that pre-stopping was a continuing change
during the period that Arabana was recorded from first-language speakers.
Given its complex and partially lexicalised distribution, the default analysis is
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that pre-stopping was exhausted as a sound change by the time that Arabana
was recorded. Consequently, I propose that initial dropping followed rather
than preceded the development of pre-stopping in Arabana.

I propose the same ordering for initial dropping and non-contrastive pre-
stopping in the other languages of South Australia. The materials on the
other languages in South Australia do not suffice to evaluate the hypotheses
that either initial dropping or pre-stopping were active changes in these
languages. However, there are no geographical discontinuities to the
distribution of either initial dropping or pre-stopping in South Australia.
Given this geographical contiguity, the default hypothesis is that the
distribution of both sound changes reflects the operation of diffusion.
Pre-stopping has a wider geographical distribution than initial dropping.
A turther default hypothesis is that a wider geographical distribution reflects
alonger period of diffusion, and therefore that non-contrastive pre-stopping
is an older sound change than initial dropping.

Hercus (1994a, 42—43) proposes that pre-stopping diffused from the south
into the north of South Australia:

The comparative data between the various Lake Eyre languages
leave no doubt that pre-stopping is a fairly recent regional feature
... It [is] likely that the wave of change that brought about pre-
stopping came to Arabana-Wangkangurru through languages to the
south, particularly Kuyani, and not via Aranda.

The evidence does not support this hypothesis. In the Arandic languages
and in the more northern languages of South Australia, pre-stopping
is contrastive and shows a complex distribution. In the more southern
languages of South Australia, pre-stopping shows a less complex distribution
and appears to be non-contrastive in at least some varieties. The default
interpretation of greater complexity in the north and lesser complexity in
the south is that diffusion was from the north into the south.

The evidence supports the same diffusion, from the north into the south,
for initial dropping. In the Arandic languages and the more northern
languages of South Australia, initial dropping affects a greater proportion
of the lexicon. In the more southern languages of South Australia, initial
dropping affects a lesser proportion of the lexicon. The default interpretation
of greater vs lesser effect for any sound change is that the sound change has
a longer history in languages showing greater effect than in those showing
lesser effect.
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Overall, therefore, I propose that non-contrastive pre-stopping preceded
initial dropping as a sound change among all languages with contrastive
pre-stopping, and in the languages of South Australia, which may have non-
contrastive pre-stopping. I also propose that for both sound changes, the
direction of diffusion was from the north into the south within the areal
grouping of Arandic and South Australian languages, showing both sound
changes. This direction from the north into the south accords with social
network models that diffusion will be from more poorly resourced areas
characterised by greater population mobility to more richly resourced
areas characterised by lesser mobility (Harvey 2013; Sutton 1990).

Boundary marking and contrastive
pre-stopping

Diachronic analyses agree that contrastive pre-stopping develops from non-
contrastive pre-stopping (Hercus 1972, 1994a, 37; Koch 1997, 276-78;
McEntee and Butcher 2021, 39-44; Simpson and Hercus 2004, 188-89;
Sommer 1969, 54-55). Proposals as to the motivations for the development
of pre-stopping as a non-contrastive phenomenon involve a range of factors.

Butcher (2006, 197-99) proposes that pre-stopping arises as a non-
contrastive by-product when there is a high ranking for the maintenance
of transition cues into nasals, because this maintenance assists in the
discrimination of place oppositions. The same motivation has been proposed
for lateral pre-stopping (Butcher and Loakes 2008; Loakes et al. 2008).

Round (2014, 89-91) agrees that nasal pre-stopping is motivated by
perceptual augmentation of place contrasts in a following nasal, but argues
that pre-stopping does not provide perceptual augmentation of place
contrasts in a following lateral. Instead, he proposes that pre-stopping in
nasals establishes a gestural template, which may then be copied as a gestural
template for laterals. Round follows Hercus (1972) and proposes that pre-
stopping is most likely to arise in segments of long duration and in segments
with places of articulation whose oral closure durations are short.

These proposals do not directly address the development of contrastive
pre-stopping. Harvey et al. (2019, 453—57) note that the change from non-
contrastive to contrastive pre-stopping involves a significant increase in the
duration of the stop component of pre-stopped sequences, as shown in

Table 8.4.
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Table 8.4: Duration of stop component in pre-stopped sequences.

Non-contrastive Contrastive
Gupapuyngu 17-21ms Adnyamathanha 57-58 ms
Warlpiri 16-29 ms Arabana 39-69 ms
Kaytetye laterals 21-37 ms Kaytetye nasals 49-75ms

Sources: Adnyamathanha (McEntee and Butcher 2021, 35),1 Arabana (Harvey et al.
2019, 434-40), Gupapuyngu (Butcher and Loakes 2008), Kaytetye (Harvey et al. 2019,
430-31), Warlpiri (Loakes et al. 2008).

This historical change in the duration of the stop component does not have
an evident motivation in terms of either the maintenance of place contrast
or the copying of gestural templates, as both these factors operate with
non-contrastive pre-stopping.

Harvey et al. (2019, 450-53) propose that the motivation for contrastive
pre-stopping in Arabana was the enhancement of metrically strong syllables
by providing a clearer right boundary signal for the metrically strong
syllable. I propose an amended version of this hypothesis, that the motivation
for contrastive pre-stopping in Arabana was to mark the opposition between
lexical and grammatical prosodic words via differences in boundary marking.
In lexical prosodic words, the metrically strong syllable was enhanced by
providing a clearer right boundary signal. In grammatical prosodic words,
the metrically strong syllable was not so enhanced.

Many Australian languages have complex constructions consisting of
multiple morphemes whose ordering is configurationally determined:
e.g. multiple case marking constructions. Descriptions of these complex
constructions vary as to whether the construction is analysed as a
‘complex word’ or as a ‘phrase’. I use the term ‘configurational construction’
to refer to these complex constructions, whether they are analysed as words
or phrases in the source materials.

Very commonly, configurational constructions involve multiple prosodic
words. In these constructions with multiple prosodic words, the general
pattern in Australian languages is that the leftmost metrically strong syllable
in the root is the strongest syllable (Baker 2014, 153-57). In most languages,
pre-stopping is restricted to the leftmost strong syllable in the root, which

1 McEntee and Butcher (2021) provide data averaged across all places of articulation. The other
sources provide a mean for each individual place of articulation.
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is normally the leftmost constituent.? Therefore, pre-stopping distinguishes
prosodic words that are lexical morphemes from prosodic words that are
grammatical morphemes.

Initial dropping and contrastive
pre-stopping: Comparative ordering

As discussed earlier, Koch (1997) proposes that the order of sound changes
among the Arandic languages was that set out in (16).

(16)  Non-contrastive pre-stopping > Initial dropping > Contrastive pre-stopping

In Proto-Arandic, if the initial consonant was a nasal, then a following
nasal did not show pre-stopped realisations. If the initial consonant was
[-nasal], then a following nasal showed pre-stopped realisations. Under
Koch’s proposal, pre-stopping becomes contrastive as a by-product of the
operation of initial dropping, which removes the conditioning factors for
pre-stopping. Harvey et al. (2019) propose a different ordering for Arabana.

(17)  Non-contrastive pre-stopping > Contrastive pre-stopping > Initial
dropping

For the Arandic languages, it is not in fact the case that the synchronic
distribution of pre-stopping is fully predictable from the operation of
initial dropping. In all cases where an initial nasal is reconstructed in
Proto-Arandic, then pre-stopping is absent synchronically. In most cases
where the initial consonant is reconstructed as [-nasal], then pre-stopping
is present synchronically. However, there are exceptions involving clusters.
In Alyawarr and Kaytetye, there is a contrast between plain and pre-stopped
nasals in clusters, e.g. /nt/ vs /'nt/. As shown in Table 8.5, the synchronic
distribution of pre-stopping in clusters is not predictable from the operation

of initial dropping.

2 The Wangkatyaka dialect of Arabana is unusual in not restricting pre-stopping to the leftmost
strong syllable in configurational constructions (Hercus 1994a, 128:41).
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Table 8.5: Clusters in Alyawarr and Kaytetye.

Proto-Pama-Nyungan Alyawarr Kaytetye

‘alive’ *kunka - - ‘alive’ atnka
‘burn’ *kampa ‘burn’ a(p)mpa ‘burn’ ampa
‘fall’ *wanti ‘lie’ ainta - -
‘language’ *wanka ‘language’ anke ‘language’ aknke
‘speak’ *wanka ‘speak’ anke ‘speak’ anke
‘smell’ *panti ‘smell’ inte ‘smell’ itnte
‘stone’ *panta - - ‘stone’ atnte
‘urine’ *kumpu ‘urine’ mpu ‘urine’ mpu
‘where’ *wan-ta ‘where’ nte- ‘where’ nte-

Source: Koch (1997).

It is likely that pre-stopping in clusters is inherently a more unstable
phenomenon than pre-stopping with singletons, and this is the most likely
motivation for the unpredictability. However, this would have been a factor
before the operation of initial dropping, and there does not appear to be
any evidence that bears directly on whether the unpredictable distribution
pre- or post-dates initial dropping.

There are two historical hypotheses on the data in Table 8.5. Hypothesis
1 is that all forms were pre-stopped when initial dropping first operated,
but they have subsequently lost pre-stopping: e.g. ‘speak’ *wanka > *aknka
> ayko. It is not evident how this hypothesis can be falsified. Hypothesis 2
is that these forms all permitted non-contrastive pre-stopping, but in some
cases, the stop components of pre-stopped realisations never lengthened
sufficiently to achieve contrastive status, when the stop components of pre-
stopped realisations for other forms did lengthen sufficiently to achieve
contrastive status. Harvey etal. (2019, 453—57) propose that the constraints
in (18) historically operated against lengthening of the stop component in
pre-stopped realisations in Arabana.

(18) (2

(b) A constraint against lengthening in longer words — four or more
syllables

A constraint against lengthening in high-frequency words
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Unlike Hypothesis 1, Hypothesis 2 does make falsifiable predictions, that
pre-stopping will be less likely to develop in higher frequency and longer
forms. It should be noted that this is a quantitative and not an absolute
prediction. The forms which do not show pre-stopping in Table 8.5 are all
high frequency forms.

There is one case where length is a factor. The Proto-Pama-Nyungan form
*wayka ‘language, speak’ has two reflexes in Kaytetye: akpks ‘language’,
anko ‘speak’. The nominal ‘language’ appears most commonly in -@ suffixed
Absolutive form, whereas the verbal ‘speak’ requires substantive inflections.
Consequently, the nominal usage is most commonly disyllabic where the
verbal usage is most commonly trisyllabic. The fact that pre-stopping is
found with the shorter nominal usage but not with the longer verbal usage
accords with the constraint in (18).

Opverall, therefore, the evidence does not establish that pre-stopping had a
fully predictable distribution before the operation of initial dropping among
the Arandic languages. It may have had an unpredictable distribution,
and the order of sound changes in (17) is a plausible ordering for the
Arandic languages.

The evidence in Olkola—Oykangand supports the order in (17) (Sommer
1969, 54-55). In Olkola—Oykangand, forms which historically had an
initial nasal do not show pre-stopping. Forms which did not historically
have an initial nasal generally show pre-stopping, but there are exceptions
as set out in (19).

(19)  Proto-Paman Olkola — Oykangand
*wanV ‘who’ an ‘who’
*cincu ‘near’ indud ‘where.close’

The Olkola — Oykangand forms in (19) are higher frequency forms, and the
failure of contrastive pre-stopping in these forms therefore accords with
the predictions of Hypothesis 2.

Of the two proposals on the comparative ordering of contrastive pre-
stopping and initial dropping as sound changes, only the proposal that
contrastive pre-stopping precedes initial dropping can account for the
synchronic data in all languages with contrastive pre-stopping. The proposal
that initial dropping precedes pre-stopping cannot account for the Arabana
data, though it could account for the data from the Arandic languages and

Olkola—Oykangand.
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Apart from the language-specific, synchronic data, there is another, more
general factor that favours the hypothesis that contrastive pre-stopping
precedes initial dropping. Cross-linguistically, contrastive pre-stopping is
a very rare phenomenon. Under the analysis that contrastive pre-stopping
has a boundary marking function, it has a very unusual distribution.
It marks the right boundary of a prosodic constituent, the primary
stressed syllable. However, this right prosodic boundary never aligns with
a right morphological boundary. Lexical roots are minimally disyllabic
synchronically or were minimally disyllabic in the proto-languages where
pre-stopping first operated.

Boundary signals are most commonly found at morphological boundaries
as they signal to the listener how to chunk the speech stream so that units of
information can be extracted. Australian languages generally place prosodic
prominences at left morphological boundaries. The segment types favoured
at left boundaries are stops and nasals (Dixon 2002, 553-58; Hamilton
1996). These are the segment types that most significantly disrupt the
continuity of periodic energy, and which are therefore the clearest signals
for chunking the speech stream.

However, in configurational constructions involving multiple prosodic
words, the prosodic and phonotactic cues for left edge marking only
minimally differentiate the various prosodic words from one another. Given
that pre-stopping is generally restricted to the head syllable in the root in
configurational constructions, contrastive pre-stopping signals whether
or not a prosodic word in a configurational construction is a lexical or a
grammatical morpheme. However, the potential for this signal necessarily
depends on there being other signals telling the listener how to generally
chunk the speech stream into prosodic words. In other words, this right-
edge marking, which distinguishes different types of prosodic words from
one another, depends on left-edge marking, which signals general prosodic
word boundaries.

I suggest that this is the best supported analysis for pre-stopping, which
appears to be contrastive in Kuyani and northern Barngarla. It may also be
a factor in the potentially incipient development of contrastive pre-stopping
in some other languages of southern South Australia, such as Kaurna and
southern Barngarla. These languages are only minimally affected by initial
dropping, and their left-edge marking is reasonably clear. Contrastive
pre-stopping generally functions to indicate lexical vs grammatical
morphemes in configurational constructions.
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However, once contrastive pre-stopping is established, it follows that head
syllables in roots have boundaries at both their left and right edges. I suggest
that the factors which motivate initial dropping are less inhibited when there
are two independent boundary signals for metrical heads than when there is
only one independent boundary signal for metrical heads. Initial dropping
is an unusual sound change in that it downgrades or deletes an important
boundary signal. Examination of the factors that motivate initial dropping
is beyond the scope of this chapter. However, it seems likely that general
lenition processes and segment informativity by position are central factors.

Preservation of left-edge boundary marking is one factor that operates
against initial dropping. In languages with non-contrastive pre-stopping,
where the duration of the stop component in pre-stopping is shorter and
not perceptually significant, the historical development of individual
languages depends simply on the comparative weightings given to the
factors which favour initial dropping and to those which inhibit it. In
languages with contrastive pre-stopping, where the duration of the stop
component in pre-stopping is longer and perceptually significant, this
right boundary signal means that root boundaries can still be recovered for
a proportion of the lexicon. As such, preservation of left-edge boundary
marking is quantitatively less of a concern. I suggest that this is why all
the languages with contrastive pre-stopping show evidence of phonological
and/or phonetic initial dropping.

Conclusion

In all Australian languages with clearly established contrastive pre-stopping,
pre-stopping is consistently absent in the /#NVN/ environment: Arabana
(Hercus 1994a, 38-39), Arandic languages (Koch 1997, 276-78), Olkola—
Oykangand (Sommer 1969, 54-55). By contrast, when the initial consonant
is not a nasal, then the sequence /#'[-nasal]VSN/ is more common than the
sequence /#'[-nasal[VN/. It appears likely that these patterns also hold for
non-contrastive pre-stopping, and that there is a conditioned distribution:
[#NVN] vs [#[-nasal] VSN]. These facts suggest the hypothesis that initial
dropping causes the loss of the conditioning factor and that contrastive pre-
stopping develops as a by-product of initial dropping.

However, this hypothesis cannot account for Arabana where the evidence
is that initial dropping post-dates the development of contrastive
pre-stopping. This hypothesis also cannot directly account for the fact
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that, in all languages with contrastive pre-stopping, some of the reflexes
of */#'[-nasal]VN/ are /#'[-nasal]VN/ and not /#'[-nasal]VSNY/, i.e. that
pre-stopping does not operate uniformly. Development of contrastive pre-
stopping is necessarily modelled in quantitative terms. As discussed in (18),
frequency and length of forms are at least two of the quantitative factors.

From a quantitative perspective, there is another hypothesis on the relation
between initial dropping and pre-stopping. This hypothesis is that the
development of contrastive pre-stopping precedes initial dropping, and
is motivated by concerns of boundary marking, specifically indicating
the distinction between lexical and grammatical prosodic words in
configurational constructions. Once established, contrastive pre-stopping
reduces the quantitative weighting against initial dropping, and this
favours the development of initial dropping in languages with contrastive
pre-stopping. The extent of initial dropping varies considerably, from
100 per cent in Olkola—Oykangand to 13 per cent in Arabana. If Kuyani
has contrastive pre-stopping, as seems likely, then initial dropping could be
limited to the phonetics.

This hypothesis, that contrastive pre-stopping develops on a quantitatively
constrained basis and precedes initial dropping, suggests some lines of
enquiry for future research. Further research could consider whether there
are principled relationships among the variations that are found across the
languages with contrastive pre-stopping. There is variation in the voicing
of the obstruent component in pre-stopping, with the Arandic languages
typically showing voiceless obstruents, whereas the other languages show
voiced obstruents. Voiceless obstruents are stronger boundary signals than
voiced obstruents. One line of enquiry is whether there are principled
bases for the Arandic languages favouring a stronger boundary signal
and the other languages a weaker boundary signal. There is also variation in
the synchronic relationship between stress and pre-stopping. In the Arandic
languages and Olkola-Oykangand, pre-stopping is typically pre-tonic,
whereas in Adnyamathanha and Arabana, it is post-tonic. As such, it appears
that there is no clear synchronic connection between pre-stopping and tonic
vowel position, but further investigation might establish a principled basis.

Overall, this chapter suggests that boundary signals and the division of
the speech stream are central factors in the analysis of initial dropping and
pre-stopping. It is possible that they are important factors in analysing the
wider historical patterns of phonology in Australian languages.
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