PHONETIC CONSTRAINTS AND MARKEDNESS
IN THE PHONOTACTICS
OF AUSTRALIAN ABORIGINAL LANGUAGES

Philip James Hamilton

Department of Linguistics
University of Toronto

1996

Distributed by
Toronto Working Papers in Linguistics
Department of Linguistics
University of Toronto
Toronto, Ontario, M5S 3H1
twpl @chass.utoronto.ca




PHONETIC CONSTRAINTS AND MARKEDNESS IN THE PHONOTACTECS

OF AUSTRALIAN ABORIGINAL LANGUAGES
by

Philip James Hamilton -

A thesis submitted in conformity with the requirements
for 1he degree of Doctor of Philosophy
Graduate Department of Linguistics,

University of Toronto

© Copyright by Philip James Hamilton 1996

Constraints and Markedness in the Phonotactics
of Austarlian Aboriginal languages
Doctor of Philosophy
Philip James Hamilton
Department of Linguistics

University of Toronto
This thesis is a descriptive and theoretical analysis of distributional ce-oceurrence constraints
on consornants, focusing on the Aboriginal languages of Australia. The two phonotactic
positions in consonant clusters are found to be positions of neutralisation of feature contrasts
which are present in other posttmns in the word particularly between vowels. 1 present a
series of generﬂhsatlons whtch may be made on the. permltted sequences of mnsonantd!
p]ace features and manrer features i in c]usters morphemc-mternaily These patterns take the
form of 1mp]1cat10nal relatlonshtps between segments. and clusters, showing that an

unmarked core of cluster types is present in all Auslrd[rdn Aborrgmd] languages, while

languages vdl’y in-how they elaborate addmonal more marked structures

1 argue that each - phonotactlc pattern ‘is. phoneucally grounded. Unmarked clusters

correspond to structures whlch are gesturally and/or perceptually s:mple and marked
btruclurea are. [,estumlly and,for perceptua]ly complex. 1 tormallse dach -patiern of
neutrallsatton w1th1n a constraints theory of markedness, and propose that constraints are

phonet:cally grounded.

The goal of this. thesis, then, is twofold. The first is to Teport the recurring generalisations
in the Australian cluster phonotactics. The second is to argue for a relationship between
phionotactic markedness and - phonetics. I show that a phonetic theory of constraints

accurately predicts the attested patterns,
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Chapter -I: Fonndations
§L.0 Introduction. .
The present work is a descriptive and formal treatment of the phonotactics of =
morpheme-internal consonant clusters in Australian Aboriginal languages. There are two
primary goais. The first goal is a thorough description of the Tecurring patterns of
markedness in:the distribution’ of consonants in clusters, seen in implications and
frequencies. The second goal is & theoretical formalism of these patterns of markedness.
1 adopt a non-derivational, constraints-based theory-of phonatactics, arguing that
markedness. follows from: constraint violation. I propose a substantive theory of
constraints in which-they promote ihe articulatory case and perceptual recoverability of
sound sequences. -

Australian Aboriginal languages are very fertile ground.for the investigation of
phonotactics since they demoenstrate a wide array of often very severe distributional
restrictions on segments. The phonotactic survey in this thesis fills « gap in the current
phonological Jiterature; which includes. no such deseription. Dixon 1980 devotes a section
to an overview of Australian Aboniginal phonotactics but the treatment is by necessity an
overview because of the broad scope of-the -book. It is hoped that the survey provided
here will open up this very rich field of research to phonological investigation.

In the formal treatment of Australian phonotacties, [ show that the data lead to a
range of conclusions with far\Qreaching implications for issves of central importance in
theoretical photiology. The principle theoretical claims are the fotlowing, (1) The
empirical phenomenon of markedness, as expressed in implicational relationships and
differential frequencies of features, derives from constraint violation (Calabrese 1988,
Prince & Smolensky 1993, McCarthy & Prince 1995). (2) Constraints are phonetically

i
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grounded, promoting forms whose articulatory gestures are maximally simple and whose
perceptual cues are maximally rebust {Lindblom 1982, 1983, Ohala 1983, 1990, Kawasaki
1982). Ferms which violate a constraint are necessarily marked since they contain
complex gestures and/or opaque acoustic cues. Empirical phenomena of the scalarity of
markedness, shown in multi-valued implicational scales of place and manner features, are
effects of a general principle of constraint ranking which correlates with relative
perceptual saliency and articulatory ease (Jun 1995, Kaun 1995 and Stenade 1995b). (3)
Morpheme-internal segmental phonotactics are best-understood in exclusively segmental
tefms, as.étring—wise constraints, rather than within a theory of prosodic licensing
(L.émon.tagnc 1993, Steriade .1.99‘5, set al.so Rice 1992 and Bures 1989). The string-wise
céhstraints \.vhich Lamontagné assumes in accounting for the phonotactics of English
conson:;nt clusters are dissimilarity conditions such as the OCP and. phonetic effects such
as gestural overlap: (4) Constraints require reference to a wide range of both articulatofy
and aéous.ti.c.: fcatﬁr_és. As a result, phonoloéical-representations must include acoustic
features (Jaknbso.n,. Fan.t'& H_a_]le 1952}, This is démonstrated by the crucial role they
play in many of the Australia_m phbnotactic patterns, This casts doubt on the long held
assumption that .phonologicai features correlate almost exclusively with articulations
(Sagey 1986, McCarthy 1988).

In this.chapter, I discuss the traditional notion of markedness (§1.1), outline the
constraints theory of markedness which I adopt (§1.2, §1.3), survey the genectic
relationships among Australian langnages (§1.4), and present the organisation of the

thesis (§1.5).

§1:1 Markedness.
Markedness is observed in two. phonotactic phenomena: implications and differences in
frequency. In this section-1 discuss these two'in the traditional literature on markedness

as background to the formal treatment of markedness in the following two sections.

§1.1.1 Implication: markedness as demonstrated. in patterns of exclusion:

The first-evidence for markedness comes from implicational generalisations between
features: marked segments imply their unmarked counterparts cross-linguistically.
Greenberg 1966:13-24; following Trubetzkoy 1939/1969, discusses the rolz of implicational
relationships between segments in determining their relative markedness: when the
contrast between two segments is neutralised in a particular context, the neutral segment
which occurs is phonetically closest to the unmarked member of the set.’ For example,

in German [p] and [b] contrast in onsets but only [p] occurs in-codas, indicating that the
voiceless segment is. the unimarked member of the pair. This evaluation metric of
markedness is empirically equivalent to the claim that unmarked features have a wider
distribution than their marked counterparts (Hockett 1955:166-167). Usiig the German
example again, [+voice] and [—voice] both occur i onsets but only [voice] oceurs in
codas, indicating that-[—voice] has the wider distribution of the.two and is thérefore 1o be
considered less marked. Greenberg himself observes (Greenberg 1966:21) that
neutralisation and asymmetrical distribution are-alternate- descriptions of the same

phenomenon. Implications are therefore reliable indicators of markedness asymmetries,

'1t is necessary that this neutralisation not be "externally determined,” such as through
assimilation to'an adjacent segment, in which case the neuiralised segment may receive
the specification of a marked feature. Therefore only "internaily” determined
neutralisation is relevant to markedness.
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The t'mplietl feature is less marked than the feature that_.rmplie_s it.2

Asymmetnes in the distributlon of features within a phoneme i_nventory are also
relevant to markedness because they Lonstttute unother type of 1mpl1catton pattern.
According to Greenberg 1966:21, "m statements of the type that in any language the
number of phonemes w1th a parttcular feature is never greate1 than the number of
phonemes w1th some other feature, it t,enerally seems to be the set charactertzed by the
marked feature which is less than or equal in number to the set w1th the unmarked
feature.” One example which Greenberg cites (following Ferguson 1963' see also
'lrubetzkoy 1939/1969 118- 121) is the number of oral versus nasal vowel phonemes no
language has more nasal than oral vowel segments whlle many thE: more oral than nasal
vowe]s Thrs is taken as indication that [+nasal] is the marked member of the nasul/oral
pair among the vowels.

Feature co—occurrence evidence for markedness Is very closely related to
1mp11catron We know from cross- hngurstrc evidence that [nasal] in the vowel system
1mphes the presence of [oral] as a feature for vowels This same lmphcauonal
relattonshtp, when apphed lanp,uag,e mternally, is true of each vowel qum‘tty This allows

the poss1brhty of vowel mventones in which [nasal] is assoctated wrth certain vowel

quulttles but not with others In other words, the marked status of the feature [nasal] for

vowels means that it always implies an oral vowel counterpart both Cross- -linguistically

and language—mternally

2It should be noted that neutralised segments are not always identical to either of the
members of the correlate set in a position of contrast. In articulatory and acoustic terms,
neutralised segments are often intermediate between the contrasting phones, referred to
as a Mittelding (Trubetzkoy 1939/1969). See also Butcher 1995 for extensive arguments
that the articulatiotl of neutral coronals in Australian Aboriginal languages demonstrates
the Mitielding phenomenon (discussion in §2.1.3),

4

Greenberg s chscussron on this potnt 1mphes that mere numerical superrortty of
oral vowe]s over nasal vowel phonemes in inventories is sufﬂctent to show the marked
status of the feature [nasal]. However, the attested patterns of distribution are more
prmctpled than this. First, the set of nasal vowel quahhes is & subset of the set of oral
vowel qualities in =the vowel inventory of any given language, i.e., nasal vowels have
homorganic oral .counterparts (although sometimes the homorganic correspondence is
approximate rather than erract). Second, there is.a great deal of cross-linguistic
consistency in the vowel qualities which lack nasal articulation in languages with
oral/nasai vowel asymmetries. Trubetzkov l939,’1969:118-121 observes that in many
Ianguages the oral/nasal contrast is'neutraltsed among m'io. vowels but not among
peripheral vowe]s."l‘herefore implicational relationships as inclications of markedness
between features and segments are attested both cross-linguistically and within the

phoneme inventories of individval languages.

§1.1;2 :Frequencv: marketlness as dem.onstraterl in patterns of. relative preference,
Markedness is also indicated in the relative frequehcy of features: unmarked features are
more frequent than marked features. The irnportance of fret:]uencies in markedness
theory has been investigated in 'depth in the.traditional literature (Zipf 1933, 1949,
Trubetzkoy.1939/1969:chapter Vi, Ferguson 1963, G'reenberg 1966; see also Maddieson
1984 for a more recent tnvestigation, of the re]ationship between cross-ti:tguistic 'frequency
of phonemes and markedness), Greenberg 1966:15-20 presents evidence from a
genetically and geographically diverse sample of languages demonstrating the higher
frequency of the unmarked member of a correlate set of segments relative to its marked
counterpart. He shows that non-glottalised consonants occur at higher frequencies than

5
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their glottalised (ejective and implosive) counterparts (Hausa, Klamath, Coos, Yuml'c,
Ch]rlcahua, Maidu); unasplratccl consenants are more frequent than aspirated consonants
(Chmcahua), shnrt vowcls are more frequent than Iong vowels (lu::landu, Sanskrit,
Czech, Hungarmn, Finnish, Kaqu, Chlncahua); and oral vowels are more frequent than
nasal vowels (Chiricahua). An important fact about the twé indicat.ors l.3f markedness
discussed heré, ixﬁplicat:on and frequcncy, is that they are consistént withI each other:
features with a wider cross- lmgulstlc distribution also occur at hlghcr frequenmes
Ianguabe—mterndny Thls fact figures promlncntly in this thesis.

1 draw attention at this point to an important distinction between accidental gaps
and markedness as demonstrated in patterns of exclusion. .B]evins 1995:227-228 suggests
thét in many languagés pﬁonotacnu gﬁps should be treatcd a.s z;ccidenial rga[‘)s. This is
espcc:ally mdlcaled she suggests, when there are no altcmatlons enforcmg the same gaps
in murphologlcally comp]ex forms and/or when loan words are not assnmllated to conform
o phonotactlc constraints active-in native vocabulary Howew,r, acc1dcn1al gaps are by
deflmtmn random, while the phonolactic pa_tterns among‘ Australlan Aboriginal languages
are non-random: they show mmldcmb]c cross~l1n5u1sl|c overlap, as we mll see in the
foIlome uhapters, and vanablllty across languages can be shown to be based on .
phoneticau_y grounded constraints. This cross-_lingu_istic similarity in phonnt_tgctic patierns
mdicatr:;.s that. they are systemaiic ra.lt.h_er thén accidental. A similar view is afgued for by
Dyck 1995 regarding positional gaps‘in vowel inventories in Sp.anish and Italian dialects.

In a similar vein, because of the symmetry between patterns of exclusion and
patterns of frequency as indicators of markedness, segmental contrasts which are absent
m a specific position in one language are relatively infrequent in that position in other
languages. This makes it difficult to analyse gaps in the inventory of permitted consonant

6

ciusters when.the lanéuagé uﬁder invéstigatién has not be.en. thoroughly éiocurr.len.ted. 1If
one léngﬁage has a”particular clusier, bccﬁr;ing at a low frc(juency, a'ﬁd the rather small
published lexicon of a“neighbouring language does not in;:Iude an example of that cluster,
it might be .reﬂsonable to assume that a =s..lightly larger lt;xicon fromn the latter language
woulﬁ- include the cluétér in ques.tion. A phoﬁota(':t.ic gap m a pbor]y documented
language may thus be sys;tematic (and'theref.ore a pattern of exclusidn) or the cluster in
question may occur at a frequency low enough that it was not encountered in the elicited
corpus (a freqisenéy effect. of mar'kt.aflne.é.s). But we will see that these are merely different
instantiations of the same phenomenéﬁi: 'é'voicl'ance of méfked features,'w.heiher that
avoiﬁaﬁcé is mﬁnifés:tcd in an absolute or relative fashion, The two phenomena constitute
a unified patteml.'HO\.vvevér, sal.vage St.ud'ic.sf‘ must be treated wit.h caution, since the

necessarily small corpus'n']ay not be repr:eselitativ'e of the language.

§1.1.3.'Ma.rkedne§s: suiﬁlilary.

The term {mmarkcd (or "harmonié,“ as u.set.j' by Goldsmi{h 1993) réfcfs toa
phonotucliéaliy preferential status dt:mon.st'lr'ated by specific plmﬁological features.
Markedness is normally expressed as a relative rclatlonsh:p, such that feature [F} is less
marked than or harmonic to [G). There are two dlbl]HLt emplrlcdl corrcldtcs to
markcdncss First, markedness is shown in cross-]mgulsnc lmplicatlon (Li). Second

markedness is shown in language-internal frequency facts (1.ii).

Salvage studies are language descriptions based on work with a small number of
remaining speakers of the language, who often have not actively spoken the language
since their youth, and sometimes on work with speakers who never had native fluency.

7
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(1) Phonotactlc markcdness [F} is less marked than [G] ("[F] H [G]") if:
(i) [G] lmphes [F] cross-linguistically; and .
(ii) [F] is more frequent than [G] language-internally.

This definition of markedness is a descriptive statement, based on empirical observation

of the distribution of phohological features within the morphemes of a language.

§1.2 The subs.tantive content of markedness.

In fhe preceding section 1 defined the empirical correlates to':ﬁarkedness: implication
and frequency. In this section.] address the issue of why markedness exists. The answer
that I prooosé is substantive in noture: =forms are morked because they are geét’urally
and/or oerccptualiy complex.f.I:fofmo.l'ise' ‘tho avoidance of complexity with constraints,.
pendihg nore thcorctical troatﬁlon't of thc co.nst.raims theory of markedness .i'n §1.3.In
this .s.ectior:l, I dis'oués geétura]:and perceptual comp]exity in ordof, and théﬁ aﬁdréés the

issue of conflict between these two criteria of markedness,

§1.2.1 Gestural complexity and markedness,
Thi First aspect of the substantive nature of the constraints theory which 1 propose s the
following': simple gestures are less marked than complex gestures, I term this the gestural

theory of markedness (GTM), expressed in (2).

(2) Gestural Theory of Markedness (GTM). _
Articulatory gestures which deviate minimally from configurations of least effort are
highly valued,

The notion of gesture has received considerable attention in Articulatory Phonology

8

(Browroon'& Goldstein 1989, 1992_),"and:w=ili be discussed in c'haptér 3 along with some
other issues of segmentaf coroplomy.-Thero are many issues in the measurement of effort
and complexity which are not adequately resolved in the literature. But. gestural simplicity
of segments is common.ly. assumed to corrolate closely with ihe segﬁ]onts which have the
widest distribution in phoneme inventories and which are acquirod by children first
(Jakobson & Halle 1956, Jakobson 1962, Maddieson 1984, Rice & Avery 1995),

7 Under the GTM .the'rc is a continuum of markedness, or harmonic scale, from
least to most marked Baseo on how closely they correspond to'configﬁratloﬁs of leost
effort. Simple gestures are un.mérked an'a oomolex gostores are marked. Tﬁo notion that
gesturally simple értioo!étioﬁs are optimal has. a long history in ohonolog).', corly
roforences Being Zipf 1935, 1949. Certain functioholnist ohonetici.ar-ls.and phonologists
have fruitfully mvesngatod the importance of gcsturd] snmphuty as a dcte.rmmant of
Cross- ]mgunstlc gencrailsatlons on phoneme mventones phonolog,lcal alternatlons, etc.
(Lmdblom 1982, 1983, Ohala 1983) The mlmmisauon of artlculatory effort continues to
play an 1mportant role in current work in theoret;cal phonology, oftcn formahsed as a
conslroint which proniotes the reduction of consonantal Iges.turcs {(Mohanan 1.‘).91, Jun
1995, Kirchner 1995, Stetiade 1995b). ' -

“The GTM accurately prediots that contour and compléx segments (such as
gcm.ioa.te"consoﬁaﬁts and long vowels, partially nasal ségmchts,-éegmonfs with secondary
artjoulations, doubly articulated oegouents) are foorked comparéd to.p]ain' segments (e,
segments which lack secondary articulations, etc.) (Greenberg 1966, Maddieson 1984).
Even among the plain segments, there is evidence that certain gestures are less complex
than others. It is widely argued from phonological evidence that alveolar coronals are less
marked than non-coronals and other (non-alveolar) coronals (see Avery & Rice 1989,
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Paradis & Prunet 1989, the papers in Paradis & Prunet 1991 and references therein,
Hamilton 1993a, McCarthy & Taub 1993). Itis commonly argued that the unmarked
status of alv'c(.)lar corona_\ls derives from an assumed gestural.simplicity {e.g. Dixon
1980:185, Mohanan .1991). The proposal thélt élveolar coronals involve :ic;ss articulatory
effort than other Iarficﬁlations is consistent with their phonologically unmarked status.
Also, this proposal is consistent with the inherent agility of the tongue tip and its
proximity to the alveodental region. Evidence répoi'ted by Béland & Favreau 1991 from
apﬁasic sfudies a1§6 suggests that a]vébdentél comﬁals-involve the Jeast complex place
gesture, These fa(;,ts indicaté that alveé]ars are relatively less compléx than other
artié:ul_ations, and thus are highly .valued. under the GTM .

In addition to inherent :cornp]exity, gestures also have a ci)ﬁtex.tual complexity.
One common exa.mple of this is co-oceurrence restrictions on segments with similar
articulatéry featﬁrés. A sequence of gestures by the same articulatar is gesturally comf)lex
and hc'n'.ce is marked since clustershpref_if:ientially use independent, spatially compatible
articulators, thus allowing for temporal overlap of adjacent segments (Lindblom 1983).
Such restictions ﬁay be expre.ss,'ed as constraints promotiﬁg featural contours, a family of
c'on'stm.in't.;s' indebtéd'.to the Obligatory Comour Principle w'hic':h épply to adjacem
instances of identical phonological features: *[F}[F] (Leben 1973, Goldswith 1976,
McCarthy 1981, Yip 1988, 1989, Lamentagne: 1993). 1 will propose a vanety of
consirainis on adjécent occurrences of identical artictltlatory'dfeatux.‘es' in the formalism of
Australian phonotactics.

Feature co-occurrence constraints on segment structure are also motivated by the
GTM as an example of contextual complexity. Certain pairs of articulatory gestures make
conflicting demands on the vocal organs, such as high-front tongue body gestures and
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retracted tongue root. The co-ordina.tion of such aﬁtagomstic gestures is marked
(Archangeii & Pulleyblank 1994) 1 assume that -."configui-z.xtions of leas.t effort" as given in
the definition of the GTM refers to both inﬁérént and cor.l.téxtua.l comph:xity.

. .Since com}')lex gestures are marked compared to simple gestures under the GTM,
constraints against cd!ﬁplei features. afé more striétly' enforced crﬁsrz—linguisticaﬂy'than
constraints agﬁinst s.irﬁ'ple features. '.Thi.s is eﬁc'pressed as an 6rdéring l‘élationship between
(,onstramts, where stnctly cnforced constraints arc ordered before weakly enforced
constraints. Therefore constraints referrmg to gesturally complex feature». are ordered
before filters refcrring tb gesturally simple features. Given tWo gestural features {G] and
[G'), where [G] is loss cdmplex than [G"], the GTM .p'redicts that [G] is lss marked than
{G’]. In other wéfds, if {G’] is found then [G] is found as well, This is e.n.l"orcch by a
univérsally' fixed cénstraint ordering *{G;] » *[G]. The doﬁble-headed arrow “»"Iis to be
read. that. +[G"] is orderéd befo're” m[G]; This ordering means that vi(;iatioh of G, i.e,
the presence of fG’], implies that *[G], i.e., the presencé of :{G]I, is violated under the
same circuﬁstances. Therefore forms which violate *[G’] are ﬁiore marked than forms
which violate *[G] all else being t:qual This results in the empmca] paucrn that [G]is

more widely attested cross-]lngu]stwally These facts are Summdl‘lbﬂd in (3)

(3) Gestural complexity as a determinant of constraint ordering.

Relative complexity. - . .- Formal effect. . - Empirical effect,
[G] is gesturally simple. *[(] ordered low. [G] is unmarked,
[G'] is gesturally complex. *[G’] ordered high. [G’] is marked.

This shows how the GTM acts as a determinant of phonotactic patterns in the formalism

of constraint ordering.

s
i
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A stated above, the differences between the plain corisonantal place gestures with
respect to gestural effort are poorly understood. But following the references cited above
Lassume that the gesture of apico-alveolar coronals is less complex than other gestures.
This :mo:tivz'_ltcs the fdllowing fixed ordering: *[blacc]'} *[alveolar], i.e., il s less marked
to have the feature [alveolar] than other place features (see Prince & Smolensky 1993,
McCarthy 1994 and Kiparsky 1994 for siriilar proposals). This assumption will play an

important role in the discussion of the coronal phonotactics in §4.3.

§1.2.2 Perceptual complexity and markedness.
The second aspect: of the substantive natire of constraints s that percepiually simple -
speech sounds are less marked than perceptiially catiplex speech sodrids. 1 term this the

perceptual theory of markedness (PTM), expressed in (.

{4) Perceptial Theoty of Markedness (PTM).
Speech sounds which deviate minimally from configurations of maximal perceptual
recoverability are highly valued. ‘

Just-as-under the GTM there is a harmonic scale of speech sounds based on deviation
from configurations of least effort, under the PTM there is a han’ndnic.scalc of speech
sounds from least to most marked based on how robust their acoustic cies are. Simple
percepts are unmarked and com’pleic pci‘cepts are marked (Jun 1995 and Steriade 1995b).
I assume that simple speech sounds in perceptual terms are those with robust spectral
cues,

The PTM requires that filters referring to perceptually complex features are
ordered higher (i.e., more strictly enforced) than filters referring to perceptually simple
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features. Given two acoustic features [P] and [P’], where {P] is less complex than [P], the
PTM predicts that [P]-is less marked than {P°]. This is enforced by a fixed constratnt
ordering *[P’] > «[P]. The empirical correlate to.this is that perceptually robust speech
sounds are h%ghly valued cross-linguistically, while languages only grudgingly elaborate

perceptually opaque structures. These facts are expressed in (5)

(5) Perceptual complexity as a determinant of constraint ordering.

Relative saliency. Formal effect. ~ Empirical effect.
[P} possesses robust spectral cues. *[P] ordered low:  [P] is unmarked.

[P’} lacks robust speciral cues. *[P’] ordered high. [P’] is marked.
Aside fr(ﬁn inherent robustness of acoustic features, phonetic context also plays an
important role: spectral cues may be._ ﬁnhan,cc_zs::l in some positions and masked in-others.
For examp]e,.many cons_onantal cues are tied to the C-V transition, which unreleased
segments by definition lack (see discussion on references cited in §2.2.4). Under the
PTM, these acqustig cues are less marked as features of released segments than of
unreleased segrﬁents._Thi_s cnmpels_the' _folloyving universally fixed ordering of constraints:
*[P]" % #[P]. The symbol [], the IPA diacritic for unreleasei consonants, refers to the
absence of burst and vowel transition cues inherent in the C-V transition. These.two.

constraints are defined in (6).

(6) Universally fixed constraint order: =[PT' » *[P]".
*[P] =[P] is marked {(when possessing C-V transition cues).
«[PT" =[P] is marked in the absence of C-V tiansition cues.

This ordering is responsible for the persistent neutralisation of feature contrasts of
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unreleased consonants cross-linguistically.

Certain features are more refiably cued in the V-C transition than in the C-V
transition, This is the case with the acoustic feature of retroflex scgméms, [+1lad).
Retroflex cues are largely absent in the C-V transition (see discussion in §2.2.3). In this
case, the PTM requires that retroflexes having only V-C cues are more highly valued
than retroflexes’ havirig only C-V cues. This is b_o_rne out in the distributum of retroflex
segments.iﬁ'Auslra]ian Aboriginal languages (discussed in chapter 4 and appendix A).

It stands to reason that intervocalic consonants, possessing both attack (V-C
fransition) and release cues (C-V transition) have greater perceptual recoverability than
segtnents which do rot. The PTM predicts that this'is the position of the greatest
elaboration of features, This prediction is investigated and corroborated in chapter 3.,
Therefore the PTM compels the following two contextual orderings of [P], depending on

whether {P] is more robust in the C-V transition (7.a} or the V-C transition (7.b).

(7 Context-specific robustness of perceptual cues 4s a determinant of constraint
ordering.

a. [P] tied to release cues: _ #[PTYE > #[P]SY 3 o[P]YEY
b. [P] tied to attack cues: [PV » «[P]YC » «[P]VCV

Another contextual effect of the PTM is the avoidance of the perceptua)l acuity required
in distinguishing acoustically similar features in sequence. This reflects the importénce of
spectral modulation in the accurate perception of segment sequences, and therefore as a
determinant of cross-linguistic phonotactic patterns (Kawasaki 1982). Spectral modulation
is the degree of dissimilarity in the spectral properties of a sequence of segments. When
the two segments have similar speciral properties the degree of modulation is low. The
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features of the two segments are difficult to distinguish, and are marked as a result. As

examples of this pattern, Kawasaki discusses consonani+glide and consonant+vowel

sequences. She observes that labial +[w] and coronal+[j] sequences are disfavoured cross-
linguistically, As well,‘_sequencc_:s of a labial or velar consonant and a rounded vowet, and
6f_ f..l. corqﬂal copsonam and.a front vowel, are relatively rare.

The PTM predicts that sequences of segments with low spectral modulation are
marked. Therefore {P] is. more highly valued in the environment of non-{P] segments
than in the environment of segments with the same feature. This motivates. a constraint

such as «[P][P] to formulate this pattern, formalised under the rubric of the OCP (8).

(8) Spectral moduiation (OCP on acoustic features),
*[P]fP] =Adjacent gceurrences of [P] are marked;

Several constraints _r_c_fgr_rmg to acoustic fe'autures, such *[P][P]'-type constraints and others
referring to the presence/absence of release cues, will be put forward to account for
Australian_phon_otlactics. )

Another acoustie determinant of recurring phonotactic patterns discussed by
Kawasaki 1982 is the degree of acoustic difference between different sound sequences.
She proposes that two sound sequences with similar spectral properties incur perceptual
confusion and thus are susceptible to merger. I propose that when a form-[#] is
perceptually ambiguous between two phonological forms F and F’, F is assumed as the
representation corresponding to [#] where F is less marked than F'. The proposal that
perceptually ambiguous forms are neutralised to the lesser marked phonological form is

indebted to the rotion of "Stampean occultation” (Prince & Smolensky 1993:50-51),
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Prinee & .Smolensky discuss tl.le possibrlity of the cornplete neutralisation of non-identical
inputs (underlying forms), and assume that when two inputs are realised identically on
the surface, the input which exists in the lesser marked relationshi_p with the surface form
is re-analysed as the lexical entry for both. This is closely relatec.l.to the notion of Lexicon
Optimization (LO) in Optimality Theory (Prince & S.mo]ensky 1993:191-196). LO is

defined as follows:

(9) Lexicon Optimnization. Suppose that several different inputs I, Iz, - |, when parsed
by & grammar G lead to corresponding outputs O, O, ..., O, all of whleh are realized as
the same phonetic form F -- these inputs are al} phoneucally equivalent with respect to G.
Now one of these outputs must be the most harmonic, by virtué of i incurring the least
significant violatton marks: suppose this optimal one is labelled O Then the leamer
should choose, as the underlying form of F, the input I,

In'Optimality Theory, surface forms have a potentially infinite set of hypothetical inputs.
But, in practice, inputs axe assumed to correspond to their surface. realisation in a
maximally harmonic fashion (barring, of course, contradictory evidence from
alternations). LO states that the harmonic "candidate” input relative to an-output form is
selected as optimal based on ‘the language’s constraint ranking and stored as the lexical
representation of the surface form. This is based on the non-controversial assumpticn
that any asymmetry between undeilying and surface forms may be toleratéd only on the
basis of empirical evidence (Kiparsky 1973). LO predicts that phonctically equivalent
forms are assumed to have identical underlying forms, all else being equal. 1 extend this
principle and assume, following Kawasaki 1982, that distinct forms which are too similar
in perceptual terms to be reliably distinguished with any consistency are merged as well,

in favour of the less marked.
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§1.2.3 Conllxct between gestural and perceptual constramts.

Certam classcs of segments are marked uncler both the GTM and the PTM Nasals
1]1ustrate this. Nasal segments are more complex than plain oral stops because of their
velic. gesturc (assummg that [ndsal] is a privative tedture see Stermde 1‘)93b 19954,
Browman & Goldstein 1989, 1992) Nasals are also acoustically cornplex couplmg the
oral and nasa] cavities as two connected resonatmg chambers b]urs place features which
are otherwise more robust (Malecot 1956) This accurately predicts that languages often
have fewer place contrasts among nasals than stops (Greenber_g 1966).

The GTM end PTM may make cont:ireting predictions wirh .respect to markedness.
Segments and segment sequences whrch are hjghly valued under the GT’VI are often
marked under the PTM and vice versa, Fricatives are an example In gf.atural terms,
fricatives are eomplex, since the correct spatral relatronshlp between the active and
passrve artrculators musl be very precisely controlied in order 1o maintain turbulent
airflow (Calford 1977 Ladefoged & Maddieson 1986) At the same time, fricatives are
spectra]ly very robust. Their random hrgh frequency energy pattems are very distinct
from the spec.lrnl propcrtles of lhc olher manners of umurl.xtlon and dl\() ack as a very
salient cue to p]ace of articulation. -

In instances of conﬂrct between GTM and PTM predictions, languages follow
different strategies. They may follow the GTM and elaborate gesturally harmonic
features, or follow the f’TM arrd elaborate perceptually harmonic features, or opt for
some combination of the two. Therefore in the case of fricatives some languages have
more stops than fricatives while others (including English) have fricatives which lack stop

counterparts. There is further discussion of this in §4.3.
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§1.2.4 Constraint universality and violability.

Two theoretical atiributes of constraints follow as immediate conséquences of their
phonetically grounded nature. The first is universality: all. constraints are active in the
phonotactic grammars of all Janguages: Since- constraints ate expressions of articulatorily
and.perceptually. marked features, the universality. of the human vocal capacity and the -
constants of acoustic physics: and aerodynamics imply that constrainis arc-universally true.
Note that the universality'of constraints predicts a high degree of similarity in phonotactic
patterns across languages, As we will see, this is certainly the case in Australian -
Aboriginal. languages (see §1.4.3).

Second constraints are v1olable Since constraints are unwersai We must assume
that languages perm]t forms whlch do not sattsfy every constraint. In a hmguage L whlt.h
tolerdtes surface vlo]atron of constramt C Cis sald to be re[axed or suppressed in'L.
When L does not permit surface violation of C, C is said to be unviolated in L. Since
constraints are substantive statements on gesturally and perceptually marked speech
events, when Cis relaxecl in L this does not mean that C is inactive in L. Forms which
are markcd under C continue’ to demonstrate properties of markedness Whl(,h derive
from the fact thal they are phonetlcally complex, such as. low frequency In other words,
forms do not cease being marked when they are permitted in L. This is thcusecd further
in §1._3.2.. - . .

To illustrate this I take the example of the distribution of nasal segments. A
constraint «[nasal] is responsible for the marked status of this class, accounting for the
fact that they mply stops. Nasal segments occur in-most languages. In these cases,
violation of the constraint [nasal] is tolerated, but nasals are predicted w occur at lower
frequencies than stops. If a language has no nasals this constraint is unviolated. In both
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cases the language will have stops.

$1.24 Morpheme-ju.netlrre ta_crics and alt'ern.ati(jns.
I now briefly .diScuss the relationship between the phonetic constraints proposed in this
theals as an accoum of morpheme-rntema] phonotacncs, and pdtterns of alternations
attcsted in morphologlcal]y complex forms It is widely rer.ognrsed that many languages
have alternanons at morpheme ]unctures brmgmg, denved segment sequences into line
with morphemenmterna] phonotactlcs In these cases there is overldp in ])honotacucs
found morpheme-mternally and in derived environments. There has been a great deal of
discussion in the Hierature on this red.undanc).r., and a range of proposals attempting to
account for it (Halle 1959 Stanley 1967 Chomsky & Halle 1968 Postai 1968 Kisseberth
1970, Shlbatam 1973 Sommerstem 1974, Smgh 1987, Parachs 1987, Myers 1991 and
others) '

These types of alternatrons are found in some Austrahan Aboriginal ]anguages.
(see Hamllton 1989 for detalls) However, in many of these ]angud;,es not all denved
sequences that violate morphemc-mternd] phonot'!cuu. are repalred and in olhers there
are no alternatlons at all Therefore the set of consonant clusters which oceur at _
morpheme junctures on the surface is typlcdlly less restrictive thdn what is attested
morpheme—mternatly Many language monographs contain two charts of permitted
consonant clusters, one of morpheme -initernal clusters and one of inter-morphemic
clusters (for one example, sce Waters 1989:15-16 on Djinang).

My treatment of phonotactics is restricted to patterns attested morpheme-
internally. By "morpheme-internal’ I exclude frozen reduplication and frozen compounds
and complex forms. The reasoning behind this more restrictive criterion is that many
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langiiages have clusters at the .jd_ncfﬁrés in frozen reduplications aﬂ'd”compounds which
are very unusuil with respect to the observed regularities of clusters in forms that are not
historically analysable.

There are ywo important observations in this discussion: there is overlap in the
phonotactics of morphemes and of complex forms, but clusters are often permitted at
morpheme ju_nqturcs_which do not occur morpheme-internally. | assume that the
alte_matioﬁs in comp!éx forms are triggered by the same constraints responsible for the
morpheme-iniernal _pl_‘xon.otactic;, predicting the attested redundancy. | also assume that
the more liberal inventory of cli:sters at morpheme junctures is predicted by morpheme
faithfulncgs constraints which may conflict with the phonetic constraints. Reduplicative
wentity (McCarthy 1995) is'an ‘example. This constraint promotes the identical realisation
of both members of a reduplicated form, even when this produces an otherwise ill-
formed cluster. An example is the Wg.rdaman form [wiridwirid], rafnbow bird, with the
cluster. {dw] which is not attcs_ted_ morpheme-internally in this language. Hypothetical
forms iix which the cluster is repaired (such as by deletion: *jwiriwirid]) viclate
reduplicative identity, It is because of morpheme . faithfuiness constraints such as
reduplicative identity that certain consonant clusters are preserved in complex forms
which are not otherwise permitted, Cther derived clusters are repaired, in violation of
these faithfulriess constrains. 1 assume that this asymmelry is the effect of language-
particular ranking relationships Eeiwéen constraints which resolve instances of conflict
between phonetic and faithfulness considerations (Prince & Smolensky 1993, McCarthy &
Prince 1993}. My hypothesis is that morpheme-internal phonotactics in Australian
Aboriginal languages are entirely phonetic in nature, and so by restricting the focus of
this investigation to these patterns I hope to discern the nature of phonetic constraints
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more clearly.

§1.2.5 Summary.

In this section 1 have outlined a substantive theory of markedness: constraints and the
ordering relationships between them which promote the gestural and perceptual
optimality of phonological forms. As I argue in the following chapters, this restrictive
view of markedness as the effect of conistraint violation, which follows similar assumptions
in other constraints-based frameworks (Archangeli & Pulieyblank 1994, Jun 1995 and
Steriade 1995b), allows for an insightful analysis of phonotaciic paiterns’in Australian

Aboriginal languages.

§1.3 Constraints formalism of phonotactic patterns.

As mentioned in the introduction to this chapter, 1 assume a non-derivational,
constraints-based formalism of the morpheme-internal phonotactics. I mike similar
assumptions to those in other constraints frameworks, such as the theory of phoneme '
mventories-proposed by Calabrese 1988, work in Optimality Theory (Prince & Smolensky
1993, McCarthy & Prince 1993), and work in Grousded Phonology (Archangeli &
Pulieyblank 1994). In this section 1-outline how the constraints component constitutes a

tireory of possible phonotactic pattérns.

§1.3.1 Constraints formalism of implication.

As discussed to this point, constraint violation is the defining characteristic of marked
forms (here and throughout 1 use "form" to refer to root morphemes). Markedness is
always relative, expressed with reference to 2 particular constraint: form F” is marked
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compared to form F, expressed in fotation as F } F, if F" violates constraint C and F

does not, all else being equal (10).

{10) A constraints théory of mirkedness.
Markedness: F } F' where F' violates constraint C and F does not, ceteris paribus.

Note that the same difference__in markedness betw_cer_l F and F' is true of ali languages,
since constraints and the fixed ordering relationships between them which follow from
t_he GTM and PTM are universal. The definition of markedness is not language-sﬁecific.
When F violates C and F does not, F’ is universally more marked than F.

According to thi.s defin_it_ion of markedness, forms which differ minimally in that
one violates C and the other viﬁlales C’ are not harmenically ordered, Under constraint
C alon_e one is mare marked-ti_?an the other, but the opposite relation holds when
evalugted under . In this case neither form is more marked than the other.

Implication follows directly from this constraints-based theory of markedness.
Within any language grammar, a form which wiolates constraint C implics forms which do
not. Implication is defined in (11.b). Here and throughout, ¢ means "weli-formed,

permitted” and *¢ means "ill-formed; not permitted”.

(11) Constraints and markedness. R
a. Markedness: F } F! where F’ violates constraint C and F does not;.ceteris paribus.
b. Implication: F’ is ¢ only if F is &, where F }.F"

The constraints and the ordering of constraints (following the GTM-and PTM) produce a

universally fixed harmonic scale of phonological forms, from least marked to most
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marked. This harmonic scale is responsibie for the implicational order which s attested
in typology and language acquisition (Jakobson & Halle 1956, Jakobson 1962, Maddieson
1984). For similar assumptions, see Rice & Avery 1995 who assume thai the harmonic
scale-derives from hierarchical structure rather than constraints. Foliowing assumptions in
these sources, I assume that in language acquisition children begin with « maximally -
harmonic grammar and acquire more marked structures (forms which violate consiraints)
under pressure of data.

"There is a great number of constraints, meaning that the harmonic scale which
they produce is very complex. To illustrate how constraints produce the harmonic scale, I
will use an example assuming a universal grammar composed of two features, [F] and
[G}], and two constraints, «[F] and #[G]. In this grammar, there are four possible feature
bundles, [F, G, [F,~G}, [-F, G] and [F,~G}. The two constraints produce the hartonic
scale in (12}, based on the status of each feature bundle under the constraints. This scale
proceeds from least marked (1op) to most marked (bottom). Since [-F, (] violates

neither constraint it is at the top; [F, GJ, whick violates both; is at the bottom.

(12) Harmonic scale produced by the constraints +[F] and +[G].

Least marked= [-F—G}

Marked= [F-G] [-F, G] =Marked

(+{F] violation) e H— (=*[G] violation)
[F, G]

Most markeds= (simultaneous violation of both *[F} and «[G])

The parallel branches on the scale represent bundles which are not.in a harmonic

ordering since they violate different constraints, Bundles imply the other bundles that
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they are linked to higher in the scale, so the possible phonotactic patterns assuming these
features and constraints is any of {13.a-e). It is ¢lear in these inventories that [F] implies

[~F] and [G] implies [-G].

(13) Possible phonotactic patterns.
a.  [-F—G]
b. {-F-G] [FG]
e [-F—G} [-F, G}
d (=F~G] [F-G] [-F, G}
e.  [-F~G][F-G][-F, G [F, G]

Lzt us now assume a slightly more sophisticaied grammar, with the same features and
constraints but also a fixed ordering of the constraints: #[F] » +[G], i.e., #[F] is more
strictly enforced, meaning that forms which violate *[F] imply forms which violate *[G].
As in the previous example, [-F, —G] is the least marked bundle and [F, G] is the most
~marked. The relationship between [~F, G] and [F, —G] is different in this grammar,
“however, because of the ordering of the constraints: the form which violutes #[G] is less

“marked. The resuiting harmonic scale in this grammar is presented in (14).

(14) Harmonic scale produced by the constraint ordering *[F] » «[G].

Least marked= -F—G)
Marked («[F} violation)= [lF, —G]
Marked (*[G] viclation)= [-F, Gl
Most marked= [F. G]

(simultaneous violation of both *[F] and *[G})

The four possible phonotactic patterns based on this harmonic scale are presented in
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{15). Although the addition of the fixed constraint ordering in this examyple makes the
grammar seem more complex, it produces more implications between feature bundles,
meaning that the harmonic scale is more linear and the set of possible phonotactic

patterns more restrictive. In this case, there are four patterns instead of five, since (13.h)

is no longer possible.

{15} Possible phonotactic patterns,
[-F-G]

[~F~G] [-F, G]

[-F,~G] [-F, G] [-F, G]
[~F—G] [-F, G] [-F, G] [F, G}

e oe

As stated above, language acquisition begins by assuming a maximally harmonic grammar
and marked structures are acquired only on the basis of positive evidence. A child, upon
being exposed to [F, G}, assumes that the other three bundles are well-formed as well

under either of these two scenarios.

§1.3.2 Frequency and markedness.

Since marked structures are acquired only under pressure of data, the constraints,
grounded-as they are in universal articulatory and acoustic phonetics, exert: constant
pressure on phonotactic patterns towards less marked states (Lindblom 1923, Ohala
1990). There is evidence from the historical phonology of some Austraiizn Aboriginal
languages of heterorganic nasal+stop clusters in some (but not all) morphemes being
reanalysed as homorganic clusters {Black 1980). This change is attested in a munority of
morphemes in spite of the fact that heterorganic clusters have never been synchronicaliy
ill-formed in these languages. 1 show in detail in chapter 3 that homorganic clusters are
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less marked than heterorganic clusers, meaning that this change is from marked 1o
unmarked forms. When such historical changes affect only some of the morphemes with
the marked feature, the freqiienéy of the unmarked form increases while that of the
marked- form' decreases. This contributes 1o the correlation betw.een markedness arid

frequency indicated in (16.¢)."

(16) Constraints and markedness. - i o
a. Markedness: F ! F where P violates constraint C and F does not, ceferis partbu.s
c. Frequency asymmetries (f=frequency): fF = fF" where F}+ B

$1.3.3 Summary.

In this section I have outlined hiow constraints predict the sef of possible phonotactic
grammars in natural languages. Foundational in this proposal is that forms which' are
phonetically complex imply forms which lack that complexity. The discussion-in' this thesis
will- show that this Hypothesis accuiately predicts the range of co-occutrence and
imiplication patterns attested in phonotactic patterns in Awstralian Aborizinal languages,

and so is an empirically rich and restrictive theory.

§1.4 The Aboriginal languages of Ausiralian: overview,
$1.4.1 Genetic nnd geographical survey, =
1t is estimated that between 200 and 250 Aboriginal languages were spoken ini Australia
at contact, when Captain James Cook sailed into Botany Bay in 1770 (Dixon 1980:1;
Yallop 1982:29). Of these more than half are no longer spoken, with considerably fewer
still having any chance of surviving as a living language in the future,

Dixon 1980 provides the first scientific attempt to show the genetic unity of all
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Australian languages. Dixon's demonstration is based largely on evidence from languages
inithe large Pama-Nyingan family, a relatively homogeneous group. However, Blake
19902 has reconstructed a set of proto-pronouns for the non-Pama-Nyungan languages
which bear a strong resemblance to the reconstrucied Proto-Pama-Nyungan pronouns
(Bjake & Dixon 1991:23-24).

I. "t Although' the genetic unity of the Australian languages is now assumed, there is a
great deal of variation-among ‘the langudges. For discussion of the genete classification of
thése languages, see Schmidt 1919, Capell 1956, O'Grady, Voegelin & Vocgelin 1966,
Wurm 1972, Blake 1990b. Yallop 1982:33, citing O’Grady, Voegelin & Voegelin 1966 and
Whrm 1972, detetmines genetic relationships based on'percentages’of cognates.
Assuming that languages sharing less-than 15% percent of basic vacabulary belong to
different families (within the larger Austratian family), he shows that Australian
lanjguages can be divided into 27 distinct families. It should-be noted that there is some
dijagreement dbout the precise number of familiés; for example; Blake & Dixon 1991:6
sufzgest that the number of families can be teduced to ten.

The Pama-Nyungan family includes roughly 175 of the approximately 250
laiguages on the coritinent, covering four fifths of its sutface area. The non-Pama-
Nyungah languages are concentrated in a relatively small ‘arca of the continent, the
exireme northern area of the Northern Territory and Western Australia (see map in
Appendix C). There is also an enclave of Pama-Nyungan languages in this area, These
laiguages are in contact with the surrounding non-Pama-Nyungan languages and exhibit
diffusion (Heath 1978b, 1981b, Waters 1989). This area of Australia 1s genetically very
diverse. Several of the non-Pama-Nyungan families are represented by isolates. There is a
great deal of morphological and syntactic variation among the 27 families. For example,
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in 23 of the families there is both'prefixal and suffixal morphology, while the remaining

four, including Pama-Nyungan, are extirely suffixing (Yallop 1982:47).

§1.4.2 Similarities in phonemic contrasts.

Despite the considerable cross-linguistic differences in morphology and syntax, and the
often extremely restricted cognate vocabulary, the phonetics and phonology of the
Australian langnages are surprisingly ‘consistent, For exariiple; Australian languages are
well known for their rich inventories of coronals, contrasting laminals and apicals: See
Hamiltdn 1993a for-a survey and theeretical discussion of Australian coronals. Also;
phonemic fricatives -are’ completely absent from'the majority of Australian languages.
Whilé fricative phonemes are present in a restricted number of languages, in most of
these languages they can be shown to be historically derived from stops (Dixon
1980:125). See Evans 1995 and Busby 1980 fqr._survéys of fricative il_lvemorics in
Australian languages. In éddition,'almost all the languages exhibit nasals corresponding to
every stop. There are only a handful of languages that do not have this property; see
§2.3.2. Other distinctive characteristics of the majority of Australian languages are the
absence of a voicing contrast ariong stops (see Austin 1989 for & survey of languapes
which contrast two series of stops; see also Busby 1980), the presence 61 both lateral and
vibrant liquids, and ‘the existence of three glides, including an apico-postulveolar glide.

(sec chapter 2). -

§1.4.3 Concert: the uni-systematie nature of Australian phonotactic patterns.
The phonotactics of all Australian languages are also remarkably consistent (Dixon
1980:159). T will informally refer to this atiribute of the phonotactic patterns of
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Australian Aboriginal languages as Concert; Concert refers to the uni-systematic nature of
phonotactic patterns in' Australian Aboriginal languages: the ‘overlap which distinct
fanguages show in phonotactic patterns, and even thie undeércurrent of similarity in the
empirically distinct phonotactic patteins cross-linguisticafly.

A comparison of photiotactics of different Australian fanguages feveals two things.
First, there is considerable phonotactic variation bat this variation is systematic and highly
constrained. Many possible patterns are not attested, aithough they are structurally
analogous to-attested patterns. Second, the phonotactics of Australian Abariginal
languages exhibit a common "fafiily resemblance:" This aspéct of phonotactics is only
apparent wherl.a large number of languages are compared. Therefore ihe phonotactics of
Australian Aboriginal languages are all inter-connected and must be understood as a
unified phenomenon:- The full range of variation must be taken into consideration in
giving a thedretical analysis of any one language or-pattern; Put another way,
‘observations on the phonotactics of all the languages necessarily inform the apalysis of
any single case. An aceount of one language or ‘paitérn is inadequite 1 it does not
accurately predict the range of attested cross-linguistic variation, show how the pattern
under question is consistent with the other pattérns, and how all of the patterns together
constitute a wnifiéd phonotactic-phenomenon.

This thesis develops a theoretical model of phonotactics whiich reflects phonotactic
Coneert by explicitly expressing the underlying cross-lingwistic unity of atrested

phonotactic patterns,

§L.4.4 A critique of non-formal accounts of Concert.
It might be suggested that Concert is due to the common genetic heritage of Australian

29

\ " t T T—r i it



Aboriginal languages. In this hypothesis, Concert derives from the common retention of
the phonotactic patterns of proto-Australian by all of the descendant languages. There
are three problems with this assumption. First, the stability of the phonotactics over time
requires a theoretical account. Proto-Australian was spoken a few thousand years ago, Its
phonotactics, as Teconstructed by Dixon 1980, are basically identical to those found today
in many Aboriginal langu_a_ge_s. During the same interval there has been considerable - .
phqnological change in some groups-of languages, but Concert is still very apparent, even
when these ]angu_gges are considered. Furthermore, there has been considerable .
morphological and syntactic sp]ipt_e__ring in the language family. For the phonatactics of
the Australian Aboriginal_ languages to show Concert, they must derive from universal
principles which structure phonological grammar,

. Second, attempting to account for the synchronic phonotactics of a language as a
retention from Proto-Australian only shifts the problem: it fails to-recognise the need for-
a theoretical acconnt of the the phonotactics of proto-Australian. .

Finally, Concert is a_l_)put more than stmilarity. As stated._z_lbovc, there is often
considerable ]anguage-to-l_an_guagc vanation in phonotactics, but the variation is
principled. A purely historical account of Concert cannot capture this. It fails to provide .
any insight into why certain phonotactic innovations have occurred repeatedly in.
Iaqgl_]_agcs all over Australia while many others have not occurred -at all, [ will leave this -
issue here, but I believe that the description and survey of the phonotactic. patterns in
following chapters will provide ample support for the stand taken.

Some final comments remain with regard to Concert as a phonotactic
phenomenon among Australian languages. First, because of Concert, there is normally a
genetically and geographically diverse sample of Australian Aboriginal languages which
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show identical or very similar patterns. However, unusual sequences of historical sound
changes can on occasion lead to isolated, idiosyncratic paiterns which are best accounted
for on diachronic _l'mher t_l}al) synchr_onj_c_ grounds. As a result,. I will avoid making strong
theoretical claims from patterns gitested in only one lariguage. The fact (hat the
phonotag:tic patterns diseussgd in this thesis are attested in disparate languages, I believe,
strengthens the impo;tance of the observations. In the discussion of each pattern, data is
normally presented from only' one language but other languages which demonstrate the

same pattern are listed in a _footno_te_._

§1.4.6 Phonotactically irregular forms.
Another important poirt to clarify regarding the Australian phonotactics data is that
mary ]anguage-imc_a_rr_;al generalisations are truly exceptionfess. Note, however, that there
are classes of utterances in many languages which are structurally aberrant within the
pho_notactic system of the language. Ideophones, onomatopoeic forms; interjections, and
wqrds considered as "baby talk" are ofien phonotactically aberrant, For example,
Ngalakan, reported as having default retroflex articulation, of apicals in mitial position
(Merlan 1983), has two words with initial apico-alveolars, both interjections:. [duy),
yummy/l; and [naman, poor fellal (Merlan 1983:9). Also, in Djapp the only vowel-initial
words be]qn‘g to the baby talk register (Morphy 1983:21). See Alpher 1994 for a thorovgh
ireatment of thg phonotactics of ideophones in Yirr-Yorront, a language which shows -
many asymmetries in the phonotactics between words in the standard language and in
ideophones.

Other classes of words are also often found to be phonotactically aberrant,
particularly terms which are of spiritual importance (Dixon 1980:60), Nash 1990:213-214
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observes that this is the case with the names. of patrilects in Warumungu and
Warlmanpa. For another example, Oates & Oates 1964 report that the only, word with an
initiad [r] in Kunku-Yalanji is the form [rupaci), glossed as "an elder who 15 versed in all
the knowledge of the Supreme Being and in all the lore of herbal remedies,” obviously. a
lexeme of considerable spiritual significance.

All of the cases discussed here should not be considered "exceptions” to the
phonotacties of the Janguage since their aberrant phonological structure is intentional,
conspicuous and psychologically important. One can view thein as. "exceptions.that prove
the rule.”

Borrowings are also occasionally found to be unassimilated. Geographically
contiguous Aboriginal languagt_:s often have identical or very similar phonotactic patterns.
Therefore words borrowed between Aboriginal languages are often consistent with the
phonotactics of the recipient language (but this 1s by no means always the case—-it is
common for languages to possess phonotactically aberrant. words which ure borrowings |
from other Aboriginal languages). But borrowings from English are ofien unassimilated
and thus phonotactically conspicuous. An example 15 [1apiti}, rabbit, which in many
languages is the only word with a word-initial [{}. Ali of the classes of wurds discussed .

here will be excluded from phonotaciic generalisations which 1 make in this thesis.

§L.5 Organisation.

In this chapter I have given a general introduction to the thesis. T have discussed the
basic empirical and theoretical issues which are foundational to this thesis, and 1 have
introduced the langvages and the data which are the focus of this study. The organisation
of the remainder of this thesis is as follows. In chapter 2 I give a genera) introduction to
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the building blocks of Ay_stra_lian phonotactics: the places and manners of articulation
which are in contrast in these languages, the specifics of their articulatory and acoustic.
correlates, and t__he ways in which they are combined to form segmental snventories.

in chapter 3 1 discuss the place phonotactics. of intervocalic consonants and
homorganic. ¢lusiers. 1 show that in these contexts place features- are unconstrained: there
Is no neutralisation of intervocalic place features, irrespective of whether the feature js
part of the fcqtu}'al definition of one segment, as in.a single segment, or two, as.in a
homorggnic clq§tcr. This is In contrast to other phonotactic positions, such as in
heterorganic clusters and at a word-edge, where segmental contrasts are neutralised. L.
propose an acoustic account of the special status of intervocalic place features based on
the assumption thgt places are maximally contrastive in contexts where they are
maximally salient in perceptual terms.

In chapter 4 1 treat the place phonotactics of heterorganic consonant clusters, and
in cf_lapter-S I focus on the phonotactics of manner features in clusters..1n each chapter, I
survey the__ empirical 'facts,_an_d Propase. a constraints-based account. In chapter 6 I discuss
phonotactic patterns of consonant clusters where place and manner features interact. -
These patterns show that marked place and mianner features neutralise each other.
Thercforg these patterns are cumulative markedness effects, or ceiling effects, on total -
markedness. [ discuss the implications that these patterns have for non-derivational
constraint-based theo_rie_s. Conclusions are-drawn in chapter 7..

There are also three appendices. Appendix A s a description of the phonotactics
of word-initial and word-final consonants in Australian Aboriginal languages. 1 highlight
the similarities and systematic differences between consonants-in the two positions in
clusters and in the word edge- positions. Appendix B is the database of the phonotactics
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of the individual languages, with charts to show segments contrasted in intervocalic,
witial, final positions and the permitted morpheme-intenal clusters. The references for
each language are listed in this appendix'in‘the entry for the language. Appendix C is a

genetic and geographic overview of the Australian famly.
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Chapter 2: Australian consonantal features, segments and inventories.
§2.0 Introduction.
In the preceding chapter 1 introduced the general empirical and theoretical issues which
are central in the phonotactic patterns of Australian Aboriginal languages. In tliis chapter
1 discuss the articulatory and. acoustic attribates of the consonants which oceur in these
languages, and how segments combine 1o form the phoneme inventories.

The first section is an articulatory description of the places of articulation. Because
the same place gestures apply to all of the manner classes, it is possible to describe the
place gestures for just a single manner.. In this dlgscussion, the emphasis 15 on the coronal
series, since the inventory of coronal articulations is a principal source of variability in
Australian phoneme inventories. In the second section | discuss the acoustic features of
the places of articulation.

The third section is devoted to. the manner classes, the stops, nasuls, laterals,
vibrants and glides. 1 describe the features of each, and present the inventories of
s_cgmcnts:in_each clags. The sym_bols which T use for th;: commonly attesied consonants

are presented in (1), following the IPA conventions of 1993.
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(1) Consonant phonemes in Australian Aboriginal languages.!

labial lamino- apico- apico- lamino- dorso-

dental alveolar postalveolar alveopalatal velur
P t t t c k fortis stop?
b d d dq 3} 4 lenis stop
m n n n n i} nasal

1 1 | A lateral

xfr vibrant

w 1 i} glide

§2.1 Place contrasts; articulatory features.
This section is an articulatory description of the place contrasts present in Australian
Aboriginal languages. I focus on the stops, but the members of the same place series
tend to be completely homorganic. Therefore the descriptions of the place gestures of
stops apply equally to nasals and laterals as well. This discussion draws on studies by
Dixon 1980 and Butcher 1995.

Australian languages include labial and dorsal series and at least two coronal -
series. In the inter-linguistic variation in place inventories, the coronal contrasts play the
most important role. They are organised into two natural classes defined by the coronal

subarticulators: the tip and the blade of the tongue. There are one or two series each of

* 'Here and throughout, "stop” refers to obstruent oral stops; "nasal” to sonorant nasal
stops, and "lateral” to lateral sonorants.

*Most Australian Aboriginal languages have a single serics of stops. In most
languages which have this contrast it is distributionally restricted: typically intervocalic
position and between an oral songrant and a vowel. In the daia cited in this thesis, [
uniformly use voiceless symbols in-non-contrasting languages. In contrasting languages 1
use the voiceless-symbols for stops in phonotactic environments where the contrast is not
present. See Austin 1989 for a general survey of the languages with two stop series. The
terms "fortis” and "lenis" are-used to describe the stop contrast in severa! Australian
languages, assumed to refer to a contrast of muscular tension but usuvally also implying
differences in voicing and length. I will adopt this term uncritically here, recognising that
the precise nature of the contrast remains wndefined.
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apicals and laminals in each language. Languages with two apical series contrast them at
alveolar and postaiveolar places of articulation. Languages with iwo lamunal-series

contrast them at dental and alveopalatal places of articulation.

§2.1.1 Apical articulations.

The apico-alveolars involve contact of the. tip of the tongue in front of the alveolar ridpe
but behind the front teeth. The band of contact along the midline is very narrow. The
apico-postalveolars (often referred to as. apico-domals or.retroflexes) show contact of the
tongue tip centred from the first premolar and behind, thus in the postalveolar and
prepalatal regions, and sometimes even further back. The underside of the blade
sometimes flaps against the alveolar ridge in the release as the articulator returns to its
neutral position. The. articulation of retroflexes is less uniform than it is for the.alveolars,

and the band of contact is somewhat broader,

§2.1.2 I:aminal ‘articulations.:

The-alveopalatals involve-eontact of the blade of the tor-lguc along a very broad band
over the postalveolar and alveolar regions. They are actually more anterior than the
retroflexes, and show a considerable amount of overlap with the alveolars along the
passive articulator. The tip of the tongue is pointed down, usually touching the back of
the lower teeth. The dentals show an extremely broad band of contact, considerably
broader than even the alveopalatals, between the blade and the front of the alveolar
ridge and the back of the teeth. They are articulated tip-up, with the tip usually
protruding between the teeth so that these are technically interdentals, but in some
languages the tengue tends to remain behind the teeth.
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§2.1.3 A.rti.cnlation of neutralised cnmnals
Many languages do not have a]l four eorona] sertcs, having 2 single, newtral ap]cdt series
and/or a smg]e, neutral lamtnal series. An mvesttgat:on hy Butcher 1995 compares the
artlculauon of ap:cal and laminal consonants hetween contmanng, (e.g., double-dpu.a!)
Ean[,ua;,ea and non-c.ontras.tmg, (e.g., blﬂbie-dp]t«li) languay,ea Hxs fmdmt,x based on
pa]atographtc ewdencc, 1nchcate that in the non-contrastive Eanguages the smg]e aptcals
and laminals do not correspond cxact]y to either series in the contrastmg languageb For
the aptcals the neutral series is ]ess advanced than the aplco-a]veolar series in
contrasting languages but they are not retroﬂexed to the pomt of mvolvuu, sub]ammal
contact. For the smgle laminal senes, the band of contact is norma]ly more advanced .
than is typtcal of lamtno~alve0pa]atal segments in contrastmg lunguages but they are not
tlp—up hke (iﬂntd]b The observatton is that the neutral series are mtermedlate in
artzcu]atory terms hctween the (.orrespondlng, two series in contrastmg lang,ua;,es showmg
the Mtteldmg phenomenon (see chapter 1, footnote 2 for a cleflnmon) .
The argument wh:ch Buicher makes is that neutral coronals are arttculatonly
invariant as Mittelding phenomena (Trubetzkoy 1939/1969) Thn. is in contrast with
reports in many language monographs tq the effect that either: (1) neutral coronals show
a]]ophomc alternation hetween the protc-typtca] articulations of the two contrastive
series; or (2) neutral coronals umformly correspond to the artlculatton of orte of the two
contrastmg series. In the former case, [t} and [c] are stated as the two posstb]e surface
realzsatlons of /T H,’ the neutral lammal oral stop; and [t] and (] are the surface
realisations of /T/, the neutral apical. The conditioning element in the case of the laminal
variation is often the quality of the following vowel: alveopalatal allophoues precede {i]
and dental allophones precede [u] and [a}. Almost all languages have alveopalatal
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allophdnes before [i] at least sporaclically. Snme sjngle-iaminal ‘Janguages are reported as
having less variant allophony, with exc]ustve]y alveopalatal allophones One language,
Kala Lagaw La, is rcported as hawng excluslve]y dental allophones (Butcher 1995:33),

. Repurts on the default articulation of neutral comnala are the |n1|Jressmmshc

obserthlons of field resedrchers Butcher 1995 andlyses, the aruculanon of neutral

coronals in non- contrasttng languages, and the articulation of neuirafised aptca]s in word-

initial position in d'dubleiapical:lantguages which have a neutralised apicat setics i this
position. Butcher argnee that palatographic evidence indicates that the gestures of neutral
laminals in single-laminal languages are invariant, irrespective of the vocalic environment.
He suggests that the position of the tongue'bo'dy in the production of adjacent vowels
does not condition any variation in the articulatory geature of the tongue tip or blade (as
indicated in the pdlatograms) Thus the perceived allophomc varmtton is "the perccptudl
consequence of co-prnductton of the consonant with burruundmt, vowel:: (Butcher
1995:34), In other words, the articulatory gesture of a neutral lammal prccedmg [l], as
indicated in thé band of contact in palatograms, is identical to the articulation of the
same phoneme precedtng ), but the movement of the tongue body in anttctpat]un of the
fo]lowmg vowel modifies the vocal space in such a way that lamtnal aeg,mentb sound
different in these two conlexis. .

The facts suppcrt Butcher’s. analysis of neutrali.sied word;initial aplcals in
contrasting languages. While Butcher’s results are suggestive, so'ine evidence sugéests that
his results are not extendable to all neutralisation pos'itton's. For example, he does not
discuss the neutralisation of the laminal contrast in pre-consonantal and word-final
positions (see §4.4). Laminals in these positions are reported as being neutralised to
alveopalatal articulation. The published reports indicate that this is a umform and
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unambtguous phenomenon the arttculatton of the neutrahsed series corresponcls exactly

-or very closely to the articulation of the alveoPalatal series when in a position of contrast.

There are too many coronal neutmhsatlon patterns Wh]Cl‘I remain to be mvcsttgated for
us to assume that Butcher 5 propom] holds Il every case. . .
Second, the full rdnge of publtshed observattons on the drtteulatlon of non-
contrasting ]ammal and apical scgments tmphes that the arttculanon of non- contrastlng
coronals is a vartab]e phenomenon Thls contmdtcts Butcher H] proposal The reports of
Ianguage-to—ldnguage vartatlun in the arttculdtton of neutral corona]s is especially strong
in this re!,ard Dylrrbdl Warrgamay and Nydeygt, occupytng a contmuous portton of the
ramforest coast of north Queensland all have a single larrunal series. These languages
are a continuum from one extreme to the other in the aruculauon of these laminal
segments ]n Dytrrba] the furthest north, laminals are reported as untform!y alveopaiatal
]acking dental allophones. In Warrgamay alveopalatal art:culatton is standard, but dental
allophones are attested as-an optional realisation preeeding'{u] and.“[a]. In Nyaw_aygi, the
furthest south laminals are largely dental, with alveOpaletal allophones attested
sporad:cally before [1] (Dixon: 1981 16 Dtxon 1983 440-441). Slmtlar variation is attested
among closeiy related dlalects of the Westem Desert langudge (O’Gr.scly, Voer,elm &
Voege]m 1966 140), Dialects of Wat_]arrt are also reported as differing in the articulation
of the neutral laminal series, northern dta]ects havmg primarily dental a]tophones (even
before [if) and southern dlaleets havmg alveopalatal allophones (Douglas 1981:203).
lnter-hngulstlc vatiation i the default articulation of neutral coronals is mconsistent with
the uniformity which Butcher argues for. Butcher argues that neutral laminals merely
sound different in different vocalic contexts. This does not predict the variation in the
auditory perception of these segments when in the same vocalic context, such as in
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cognate forms in different languages or dia]eets of the same language.

.In surnmary, Butcher’s evidence is interesting artd suggesttve. Hou:ever, the.
hypothesis that neutral coronals are articulatori]}; uniform as Mt'tteit.ir’ng.phenomena is
only suggestive at this pomt as only a smafl subset of the whole range of coronal
neutralisation patterns was exammed ln addtt]on Butcher S hypothesrs dppedrs to bhe
contradicted by the reported Cross- lmgursttc and cross~dialectal variation in the
artic'ulation of neutral ]arttinals between dental and alveopalatal realisatmns in otherwise
identical forms. Butcher would predict thatth’eseforms should be perceived identicaily,
The conclusion that T dr.aw.' ditfers from Butcher's: he woul‘d.‘conclude that neutral
coronals lack the specific‘articulator site features possessed by eorona]s m positions of
contrast. T will assume that neutral coron.zrls do not n‘ecessari[y la_ek these features. This

point will be importont in the chapters that follow.

§2.1.4 Articulatory featurds.

Having described‘the plaee gestures; 1turn to the formal feature representation of these
contrasts. I assume the i:trivative active articulator features [labialj,. [dorsal] and [coronui],
following Sagey 1986, McCarthy 1988 and most subsequent work 111.feature geometry
theory, and other feature theories (e g " Artlc,ulatory Phonology, Browman & Goldstein
1989 1992) (I use the term pnvat‘rve in the sense used by Trubetzkoy 1939,"1969 to mean
that the absence of the feature is not phonologtca]]y actlve) Dtxon 1980 is an early
reference for [labtal] and [dorsa[] as monovalent features, drawmg from evidence in
Australian languages. Avery & Rice 1989, Paradis & Prunet 1989, the papers in Paradis
& Prunet 1991 and the references which they cite include extensive discussion of
fcorenal]. Hamilton 1993a defends the notion of coronals as a natural class in Australian
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languages, defined as such by the feature [coronal].

Apicals and laminals. are clearly natural classes’in Australign’ phonology (Dixon
1980, Hamilton 1993a), but there is less unanimity in the literature on huw to represent
this in feature ierms. There are-phonological patterns which make reference to each of
the classes of apicals and-laminals, and s0.a monovalent theory-of feature specification
requires two features [apical] and [laminal] {Hamilton 1993a, Gnanadesikan 1993; see
also McGregor 1990). Since these are both active articulators, this usage is consistent
with the privative features for the labial, dorsal and coronal articulators; A theory which
allows both monovalent and bivalent features may capture ‘the apical vs.:laminal
distinction with [+distributed] (Chomsky & Halle 1968, Mester 1986, McCarthy 1988, Yip
1989, Keating 1988,.1991). Originally proposed by Chomsky & Halle (1968), this feature:
refers to:the length of the constriction of an articulation along the direction of airflow
{see.the discussion of the band of contact for apicals and laminals in §2.1.1 and §2.1.2).
Dixor 1980 uses [+laminal] -and.Ladefoged 1989 uses [tapical]. There are some
interesting long-distance hartiony patterns between Jaminals fo, which apicals are
transparent, and vice versa, which is evidence for using the two monovalent features, but
these patterns are at present.pootly understood (some discussion is in Hamilton 1993a).
will use the two . monovalent features {apical] and [laminal]; . .

-Dixon 1980 proposes that the site contrasts among the apicals and laminals
(alveolar vs.postalveolar for the apicals, and dental vs. alveopalatal for the laminals) are
represented by the bivalent features [+retroflex] among the apicals and [tdental] among
the laminals. Whether this is the best approach or not, one thing which 15 certain is that
no single feature, such as [+anterior], is responsible for this contrast in both classes
(Dixon 1980, Hamilton 1993a, Gnanadesikan 1993).

Iy

Originally proposed by Chomsky & Halle 1968, [anterior] was assumed to have
scope over thé .cntiré“ vocal 'tract, and so it predicted natural classes of scgments by
passive articulator in front of and behind the corner of the alveolar ridge. Kenstowicz &
Kisseberth 1979:248, how;cver,' observed that giving .this. feature broad .scopt: diw;des the
place contrasts nto natﬁra] classes which are ﬁot acmally' attes{ed m p}:ionologica.l
procésses, i.é., the [+ant] 'plaéés [Pk [L), '[t'] and the [-ént] places [t], [c],' [k] are not
natural classes. Based on this observatidn, Yiﬁ 1989 proposed to focate 1t under the-
coronal node in a feature géome'try framework. This was desirable, she argued, because
this feature has'scdpe only over coronals ins'téad of o§er all plalcc contrasts. ]ﬁtéresting]y,
in Suppbrt of the notion that this featire is Jocated undér the coronal node, she. explicitly
assumes '(5.350) that [fanterior] is a phonologically relevant contrast for the coronals—
t_hai coronals Qre orgahised phdnologica]ly by articulation in front of'ran'd behind:lthe :
corner of .the aiveolar ridge. In Australién fodr-cbronal'lahg.uégés;, this predicts two
natural classes, one comprising dentals and aiveolars and the other retrofiexes and
palatéls:. However, Yip addu(;éd no evidence in. suppoﬁ of this assumption. Indeed, there
is no c\;'idencc:_that these are natural classes in Australian Aboriginal languages
(H.ami]'ton 1993a) or in other languages with rich Eoronal 'in;'e.'ntoncs (Gianadesikan
1993; see also Diffloth 1975 on the coronal phonoldgy of the Dravidian Janguage Irula).
In fact, there.are o natural classes among the four coronal series other than the two
defined by the: apical and laminal articulators (Hamiiton-1993a).

The fedture [tanterior] is problematic for other reasons. As recognised by
Keating 1991, the stipulation of an arbitrary point on the reof of the mouth, the corner
of the alveolar ridge, ignores the fact that there is a considerable amount of variation in
the peint of articulation. Reinforcing this problem is the fact that the band of contact of
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lamino-alveopalatals regularly straddles the corner of the alveolar ridge (see §2.1.2),
meaning; it 15 impossible to categorise them as either. [+anterior];or [-anterior].

-There are few theory-independent criteria for choosing between the possible
monovalent and bivalent approaches to representing the. site contrasts among: the apical
and laminal classes. Therefore T will remain consistent with the privative feature
specifications assumed to this point and. assume four site features [dental], [alveolar],
[postalveolarj and [alveopalatal] for the coronals, in addition to [velar] for the dorsals
(see Browman & Goldstein 1989 for similar. assumptions).

Narrow feature descriptions:of some of the place gestures. also include tongue
body featurés. Lamino-alveopalatal and dorso-velar articulations are both-produced with
a fhigh] gesture of the tongue body (Chomsky & Halle 1968:304-306). (The [high}
specification of alvecpalatals and dorsals becomes crucial in. §4.5.) Dorso-velar by
definition is a [high] back tongue body gesture. Lamino-alveopalatals involve a [high] -
gesture of the front tongue body in-order to raise the blade into-a position to articulate
m the alveopalatal region. Although lamino-alveopalatals are phonologically laminal
rather than predorsal, laminal and front tongue body gestures cannot be produced
completely:in tandem (see Browman & Goldstein-1989:225 and references cited therein;
see also Keating 1988a, 1991 on palatals as complex corono-dorsal gestures). -
Furthermore, the high F2 formant-loci of alveopalatals indicates fronting and raising of
the tongue body. The common observation that the high front vowel [i] conditions
alveopalatal articulation of neutral laminals (see discussion of Butcher 1995 in §2.1.3; see
aiso §3.4) is further evidence that alveopalatals are [high]. Apicals, labials and lamino-
dentals, on the other hand, are articulated without the tongue body raised above its

neuiral position.
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In summary, the articulatory features. for the six place series are presented in (2).

This set 13 not exhaustive, but it.is.all the features which. I refer to.

(2) Articulatory features of the places of articulation.

Labial .- Ipl [abial]

Lamino-dental [t]  [coronal], [laminal], [r.iental]
Apico-alveolar [t]. . [coronal], [apical], [alveolar],
Apico-postalveolar [t] [coronal], [apical}, [postalveolar]
Lamino-aiveopalatal. . . [e]  [coronal], [laminal], [alveopalatalj, [high]

Dorso-velar [k]  [dorsal], [velar], [high]

§2.2 Perceptual;"Acé.uslic correlates of .the places of artic.u'lnti.on'

I argue in this thesis that, in addition to artlcu]atory features (e.g. Sagey 1986, McCarthy
1988), dcoustic fcatures {(Jakobsen, Fant & Halle 1963, Jakobsnn & Halls 1956, Fant
1960) play a cmcial role in the formalismt of p]acc phonotactics of consonant clusters {sce
chapter 4). This requires a feature theory which includes both articulatory and acoustic
ihfbrmatibn. In this section.1 suri:ey the acouﬁtic ﬁroperties of. the p]ades _of articulation
which seive as the auditoryr cues distinguishing between them. I focus primarily on the
coronal series, Tﬁe principal studies o.f.the Sbéctral prbpertics of Austraiian Abo.rlginai
consonanis are Busby 1979 based on a wide survcy of Austmlmn ldnbuagcs, MeGregor
1990:54-57 on Goomyandl, Evans 1985: 495 501 on Kayardtlcl Anderson 1993 on T1w1
Bradley 1980 on Yanyuwa McDonald 1977 on Yara]d: The facts :sllrveydd in this section

are large]y (.ulled from these references.

§2.2.1 Yowel formant transitions.
Transitions are the product of the movement of the vocal organs between the steady

state of a vowel and a consonantal occlusion. The vocal space is modified as the active
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artiéu]afor is in motion, i‘nodifying the :res.onance of the oral cavity.l ;'[.‘h.t:rcf.()rc di.fferér.lt
consonziﬁtd] articulations .pmducc um’qﬁe vowel formant transition cues. The transitions
of the second fofniaﬁt are thé primary'tran;‘;ition cues for distinguishing the labial,
al»;éolar and dorsal piaCE:S"bf zirticu]atfon (Liberman, Delattre, Gerstman & Cooper
1967:159_). The approximate frequencies ofIFl, F2 and F3 of the four coronal laterals,
rcﬁorted by B.usby 1979:161, are given in (3.a). The fbrmant frecjuencics fox" the six nasal
stops reported by Busby 1979:163 are given.in (3.b). The_appmximzite formant loci for

the six oral stops' in Gooniyandi reported 'hy McGregbr 1990:56 are given in (3."&);

(3) Spectral 'p‘ropert.iés‘of' the places of articulation: formants and vowel formant
transitions. . . o : o
a. Lateral segment formants (averaged over several languages), Busby 1979:161.

_ : L O 1 T 1 Y
F1 483 458 469 489
F2 1509 1493 . 1611 2009
F3 - 2632 2371 258% 2900
b. Nasal formants (averaged over several ianguages), B=i1sby' 1979:163.
R N 1 . Il .. [0}
F1 367 469 502 332 550 556
F2 1285 1502 1735 . 1654 2156 1441
F3 21 2279 2129 2499 2936 ‘2215
¢. Oral stop loci averages for Gooniyandi, McGregor 1990:56.
Iy - B U | Y 14 N (. P VS [k)-u-
Fl1 00 500 so00 - 750 300 700 200
F2 1000 1750 1600 .. 1600 2200 - 500 750

F3 2500 2750 1800 2500 3000 2000 -

The two non-coronal articulations are grave, i.e. they have second formant structures
concentrated at relatively low frequencies (Jakobson, Fant & Halle 1963). In acoustic
terms, labials and dorsals are distinguished by the property of compaciness which dorsals
possess, Compactness is the noticeable convergence of the F2 and F3 of the neighbouring
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vowel(s). This produices a prorminence in the mid-frequency range which can be a robust

cue (Stevens 1989:17-18).-

§2.2.2 Lamino-alveopalatals.

OfF the four coronal érticulatidhs, the lamino-alveopalatals have the most distirict F2
transition attributes. Lamino-alveopalatals are distinguished by a high F2, typically a few
hundred Hz higher than any of the other articulations. The F2 is often at or near its
position in the cardinal high front vowel fi]. In acoustic feature theary, this feature is
[+sharp]: "acoustically, sharp phionemes in contradistinction to the corresponding plain
ones are characterised by an-upward shift of some of theiripper-frequency components"
(Fant 1960:219-220; sce also Jakobson & Halle 1956:31). The other coronal serics are all
[-sharp]. In impressionistic terms, the vowel formant transition cues of lamino-
alveopalaial segments are most:robust in the V-C transitions. Language descriptions
often mention the diphthongisation which these segments condition on-preceding vowels

(for one example, see Patz 1991:254 on Djabugay).

§2.2.3 Apico-postalveolars.

Of the three remaining coronal articulations apico-postalveolars have thé most distinctive
vowel formant transition-attributes. Both spical series have very similar and overlapping
F2 attributes. This reflects the fact that the tongue body is positioned similarly for both.
But apico-postalveclars are distinguished from alveolars and from all other articolations
by a fow F3 locus. This is-seen very dramatically on spectrograms where the F3 falls in
the V-C transitions as the tip of the tongue is retroflexed to articulate in the postalveolar
region. The acoustic feature defining apico-postalveolars is [+flat]: "Acoustically, flat
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phonemes in contradistinction to the corresponding plain ones are characterised by a
downward shift. or weakerning :_of some of their ui)per frequency compoﬁcnts" (Fant
1960:21%9). The other coronal series are all [-flat] since they do not have such reduction of
the F3 frequency. .

The perceptual correlate of the falling F3 is the "r-colouring” of ‘IIOWCIS preceding
apico-postalveolar segments. This i constantly commented on in Janguage descriptions as
the prime acoustic cue for the postajveolar featﬁre of the foilowin‘g apical segment.
Retroflexion of the following vowel, if any, is only very brief and slight, and it is seldom
‘mentioned in language 'descri[')tions' (McGregor 1990:70-7¢ on Gooniyandi, Platt 1972:7
onl"Gugada, and Blake 1979b:190 on Pitta-Pitta aré notable éxccptidﬁs in remarking on
percéptible retroflexion in the C-V transition). Andérson 1993 gives an articuiafory and
aergdynamic account of the presence of retroflex cues in the V-C context rather than the
following C-V transitions. She demonstrates that burst. cues of alveolar and postalveolar
apicals are almost identical, which means that they are distinguished on the basis of the
acoustic properties of the' V-C transition alone. Therefore the primary cues distinguishing
retroflexes from the other coronals are found in the V-C transition {Hamilton 1993a,
Stena.de.1995a, jQQSB, Anderson 19§3).

The retrbﬂeiuon of the ténguc tip to articulate at the postlallveol.ar region fs a
complex gesture which involves  radical displacement of the articulator from neutral
posltion.. In spectrograms the périod of time over which the F3 is falling is greater than is
the case in vowel formant transitions of the other places. This reflects the period
required to complete the apico-postalveolar gesture. Three recurring allophenic patterns
n Australian Aboriginal languages involving retroflex segments are related to these facts.
Each involves maximising the length of vowels preceding apico-postalveolar segments.
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The apparent connotation is that short vowels are not long enough ta. aliow the retroflex
gesture and accomodaie the [+flat] cue in the V-C transition. This jeopardisés the
possibility of reliably distinguishing theni from acoustically-similar segments. First, in
various languages vowels are allophonically lengthened before apico-postalveolar
segments only (e.g., Kayardild, Evans 1985:504), Second, in some languages all
consonants except retroflexes are allophonically lengthened in intervocalic position; see,
for example; Wordick 1982:12°13 on Yindjibarndi, arid Hercus 1994:43-44 on Baagandji.
In a related pattérn, Hercus 1994:37-40 observes that retroflexes are the least likely of
the four coronal series to be pre-stopped in Avstralian Aboriginal languages, Pre-
stopping is an allophonic pattern clusciy related to consonant lé'ngthening. Avoiding
lengthening of a consonant is one strategy which preserves the-length of the preceding
vowel. Finally, retrofléxion is often observed as most salient following the low vowel [a];
see Dunn 1988:33 on Badimaya, Chadwick 1975:3 on Jingili, Marsh 1969:135 on
Mantjiltjatjarra, Hansen & Hansen 1969:175 on Pintupi, Nerdlinger 1993 on Wambaya,
and Jagst 1975:26-27 on Warlpiri. This fact is possibly related to the inhcrent length of

[a] relative to the high vowels (Lehiste 1970:18-27, Catford 1977, Lavér 1994:435-436),

§2.2.4 Alveolars and dentals,

The formant transitions of alveolars and dentals are essentially identical 'and cannot be
used 10 distingiish between them (Bradley 1980, Evans 1985). Therefore other spectral
properties of these two places of articulation are responsible for this-contrast. Bradley
1980 discusses a variety of possibilities, all of which appear to be present as strategies of
allophony to enbance the distinction between these two series. These arc duration of
adjacent vowels, duration of the segment itself, voicing, and spectral properties of the
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burst, The first thtree of thiese are related: in a range of languages lamino-dental stops are
allophonic“:ally long (\ﬁth concomitant shortening of a précedi[i:g 'vowel). and vdiceless, ft:],
while apico-aiveol:l.r stops are short and voicéd, often being realised as a tap, [1] (see
discussion in Evans 1985). '

Properties of the burst play a distinctive role in certain lan.guage.s as well, Den.tal
stops are cdmrhonly"repofted as having an affricated releasé. The place of érticulatidn'of
stops is'cued in very distinct ways in V-C and v transitions: V-C cues are forman“t
transitions alone while' C-V cues include both the vowel formant transitions and the
properties of the burst. The burst at the relcase of an oral-stop is a feliéb.]e cue of place
of articulation because the;spet:tmm of the burst is largely determined by the resonating
ca\}ity forward ‘of thf:'ctmstric.tiorii But in formant trzinsitidns, "thc'pattérn is determined
as much by the cavity in back of the constriction as in front and is thus subject to more
overlaid and thus obscuring influerices” (Ohala 1990:263; see also Ohala & Kawasaki
1984).

A variety of ﬁerécptuai eiperimen:ts corroborates that the burst more saliently
cues a stdh’s" point of articulation thaﬁ.t.h'e vowel formant traﬁsitions.. For cxamp}é; fﬁe o
pl_aée of unreléased final stops, where .there are formant transitions but no burr;t, are
frc'quenﬂy misidentified (Hoﬁsehélaer' 1956). Oihér.research'hzis iﬁdi'catcd that evén the
burst of é'prevoéa]ic stbp aloﬁe ('wi.ih(')'ut.fdrmant traﬁsi.tion's.) is suﬂiéiént to cug its plécc
of articulation (Wiﬁitz, Scheib & Reeds 1972). Also, a wide body of work suggests that
place cues in the C-V transition are more robust than cues in the V-C transition for
intervocalic consonanis. When the consonants in spliced V-C and C-V transitions have
different places of articulation, with a gap equal to that typical of a single stop, listeners
generally "hear” only the consonant cued by the C-V transition {Repp 1976, 1977a, 1977h,
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1978, Fujimuca, Meicchi & Streeter 1978, Dorman, Raphael & Liberman 1979, Strester &
Nigro 1979, Ohala 1990), I

McCregbf 1990:56-57 provides some discussion of tﬁe burst propurties of stops in
Gooniyandi. The different stops have distinct burst properties depending on their place
of articuiation. There is a ‘period of noise at release of 1 to 2 msecs for bhilabial and
alveolar stops, 2 to 3 msees for the dorsal .stop, and 5to 7 msees for the alveopalatal
stop. The noise of the afveolar is about half the length of the dental and is concentrated
at Jower freqﬁé'ncies‘ The dental oral stop has noise in the burgt spiké concentrated fairly
evenly over the whole freqtlenéy range (McGregor 1990:57, BEvans 1985:499_). The release
turbulence of derital stops is resporisible for ‘affricated release’ often atiributed to these
segiients in language descriptions. Apico-alveolar stops, in contrast, have a cléan release.

Burst cues are not as salient for classes of segrﬁénié other than stops. But
perceptual evidence indicates that-place features of nasals are also more saliently cued in
the presence of release cues than in unreleaséd nasals. The most reliable p]aéc cues for
nasals are found at the release: Kurowski & Blumstein 1984 argue that the nasal murmur
and the vowel formant transitions immediately surrounding the release are sufficlent
alone to reliably cue the place i_)f apasal. .

.Fina.lly,: segments notin a C-V. corité);t, as in the case with pre-consonantal
segments and unreleased word-final coﬁsér_lants, do not possess release cues to distinguish
between them. Since reléase cues play such an important role in distinguishing alveolars
and dentals, it is not surprising that these two series are not contrasted in pre-

consonantal and word-final positions in Australian Aboriginal languages (see §4.4).
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§2.2.5 Summary: acoustic features.

In thie acoustic feature theoi‘y of Jakbbéon, Fant & Haile 1963, Jakobson & Halle 1956, .
and Fant 1960, non-coronal consenants are distinguished by the fenture | +grave], low
frequency cues in the burst spectra and second formant loci. Dorsals show a conve;gencc
of the second and third formants, a property cxprcsséd by the feature [+combiu:t]. In this
way dorsals are speetrally distinct from labials. .

Among the four coronal series, all [-grave], alveopalatals arc distinguished by the
feature [+sharp], high F, vowel formant transition loci. Retrofiexes are [+flat], low F,
loci. Alveblars and dentals are both [-*sharp, —flat); with overlapping mid-range F, loci.
Their transition cues are so similar that the spectral contrast between thesé two series
must be fornd in terms of properties. of the burst.

‘As this discussion indicates, Jacobson, Fant and Halle assumed bivalent feature
power. To my knowledge the equivalent acoustic propéﬁies ek.l.)rcssc'd wnhin a
monovalent feature theory have not been investigated. A set of possible monovalent
alternates to the traditional acoustic features might be: [comp] for I+(:(:)'mpact];~ {low F2]
for [+grave]; [mid F2] for [—grave, —shaip]; [hi F2] for [+sharp]; [lo.F"_’a] for [+fla.t]; and
[mid F3] for [—grave, —flat]. However, 1 will maintain the standard features for ease of
exposition. The feature values for the six piace series are presented in {4). Note that
there is no vowel formant transition feature to distinguish dentals and alveolars. This
contrast appears to be caf)tured bya featire inherent in the nature of the I'CEEIEIISE, bue 1

will not take a specific stand on this point.
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(4) Acoustic features of the places of articulation.

Labial [+grave], [-comp]
Lamino-dental [-grave], [~sharp], [~flat]
Apico-alveolar [—grave], [—sharp], [-flat]
Apico-postalveolar " [rgrave), [~sharp), [+flat]
Lamino-alveopalatal [--grave], [+sharp], [flat]
Dorso-velar ' [-+grave], [+comp]

§2.2.6 On redundancy.

The fedture representations which I assume, and which I argue are motivated by the
constraints, have a high degree of redundancy. For exarﬁple, the art‘icu]zltory features
which define an apico-postalveolar gesture and the acoustic feature [+flut] imply each
other. Redundancy is potentially problematic in feature representations since by definition
it ‘avergenerates predicted phonoldgical contrasts. In ardér to resolve this redundancy
problem,'i assume a Tich module of co-occurrence restrictions on features. For éxampie,
the acoustic feature [+1lat] is inhei‘é‘nﬂy'tied' to the apico-postalveolar gesture since
retroflexion of the tongue tip is the 'ohly: gesture which is capab‘lé of modifying fhe vowel
space in such a way as to producé the ['+ﬂa't]' acoustic effectL { assume that a constraint
or group of constraints restricts the association of [+Aat] to rc:ttmfic'x segments. This
constraint, which is phonéticilly grounded and I assume is univérsally;'uﬁviolatcd, enforees
the mutual imyilication that exists between these acoustic and articulatory features, This
ensures that their demarcative power does not predict any more than the one place
series (by ruling out [;ﬂai] apico-postalveolars and [+flat] non-.apicals'). The function of
these constraints is similar to that of the morpheme structure rules of Chomsky & Halle
1968, except that they are universal and unviolated. Therefore, in a representational
model which includes narrow, nen-contrastive phonetic detail, the constraints play a
crucial role in encoding redundancy into the system, and thereby ensuring that the
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demarcatlvc power of the features predlcts all m:d only the permltted phonemm
contrasts Thercfore I follow Mohanan 1991 Hamtlton 1993c, McCarthy & Taub 1993,
Steriade 1995 and others, and reject a thcory which: disallows redundani fcaturea to
function as- a part of underlying Tepresentations (e g l{lpdrsky 1985 Paradis & Prunet

1989, Avery & Rice 1989).

§2.3 Manner c.l.ass'es.

Having discussed the range of place contrasts, in this section $urvey the inventories of
manner contrasts which are attested in Australian Aboriginal languages. This section is
divided into subsections devoted to each of the manner classes of consonants; the stops,
nasals, latéfals,.\'ribrants and glides. In each I detail the manner of articulation and discuss
their place contrasts. T show that stops always show. the full ranée of place contrasts, and

that nasals and laterals imply stops at the same place of articulation,

§2.3.1 Oral stops.

Australian Aboriginal languages typically. possess a single series of stops. The standard
articulation 1s voiceless and unaspir_au_ad. There is, however, .a range of variation on this
pattern, both cross-linguistically and language-internally. There are some languages where
the normative articulation of stops is reported-as bemg voiced (this is reported for .
Yidiny, Wambaya and Yuwaalaraay; see the-entry for each language in Appendix B), but
in miost of these languages voiceless allophones occur at least sporadically in some
context. There are also recurring generalisations in the contexiual conditioning of stop
voicing: voiced allophones tyﬁically occur following a nasal. There is alsc variation in
terms of tension: fortis or lenis allophones predominate in individual languages, and there
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is czo.me;ctual.variatitm in tension as well.

Anothér allophonic paﬁem.of stops is the tcn.dency to Spiraﬁtisatlon and lemtiomn.
The conditioning environment is generally intervocalic or between an oral sonorant and a
vowel. Place features play an important role since jabial and dorsal stops are more likely
than coronals to be realised as spirants. Spirant allophones are generally voiced.
Therefore the stop phonemes /p/ and /k/ have the range of aliophones [, b, B8] and [k, g,
7). The lamino-dental stop /t/ undergoes spirantisation to [#] in certain Janguages as well.
In some languages the labial and dorsal stops alternate with lenited approximant
allophoites, both as [w]. Both laminal oral stops. occasionally are found to alternate with a
lenited allophone [j}. Apical stops do_not undergo spirantisation, but.they lenite to tap or
trill articulation in many languages, so much so that the alvéolar 5top is frequently -hard
to distinguish from the vibrant phoneme [r]..

In summary, the allophonic realisation of stops in Australian Aboriginal languages
shows a considerable degree of variation in voicing;-degree of stricture and. tension. This
range of variation includes patierns which are contextually conditioned and patterns
which are in free variation. There. is also considerable language-to-languiige variation in
the norms of stop allopheny.

- 1 now give a survey of the inventories of stops found in Australian Aboriginal
languages. The presence of labial and dorsal series is invariant. Therefore, the number of
apicat and laminal series. {either one or two each) can be used 1o categorise phoneme
inventories. I will name each inventory by the number of laminal and apical series which
it contrasts: e.g. "2-laminal/1-apical” being a language which contrasts two series of
laminals but only one apical series. There are four possible inventories of place contrasts.
In the following stop inventories T will use the symbols T to represent the neutral apical
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step (as opposed to languages which contrast [t] with [{]) and TH for th: neutral laminal
stop (as.opposed to languages which contrast [c] with [L]: see the discussion in §2.1.3 on
neutralisation). The languages with each inventory are fisted in footnotes; the reader is .
referred to appendix B for fuller information on cach language, includiny the reference,
the full phoneme inventory, and notes on the allophonic variation of the segments.
Information on the genetic and geographie distribution of each language 1§ presented in:

appendix C.

(5) Place inventories in Australian’ Aboriginal languages.

a. 1-laminal/1-apical:* P T TH k
b. 2-laminal/1-apical:® P t T c k
c. 1-laminal/2-apical:® P t t TH k
d. 2-laminal/2-apical:® p t t t- c k

An additional dorso-palatal place of articulation has been assumed-for four languages in

*Languages: Bandjalang, Djabugay, Dyirbal, Kuku-Yalanji, Gumbaynggir,
MalakMalak, Nganyaywana, Nyawaygi, Warrgamay, Yaygir, Yidiny.

*Languages: Aghu-Tharrnggala, Anguthimri, Anindilyakwa (traditional language),
Gog-Narr, Kukaty, Kuku-Thaypan, Kurrtjar, Kuuku-Ya'u, Mbabarram, Ngivambaa, Olkol,
Uradhi, Wik-Ngathana, Yuwaalaraay. : : )

*Languages: Alawa, Bardi; Djarv, Djindang, Jingili, Gaagudju, Garawa, Gugady, Gunin,
Limilngan, Madhimadhi, Mangarrayi, Mantjiltjarra, Marra, Murinh-patha, Ngalakan,
Ngarndji, Nyangumarta, Nyigina, Nyungar, Pintupi, Umbugarla, Ungarinyin, Walmatjarri,
Wambaya, Wardaman, Warlmanpa, Warlpiri, Warndarrang, Warumungu, Watjarri,
Wergaia, Yankuntjatjarra, Yawuru, - o : o

SLanguages: Alyawarra, Arabana-Wangkangurru, Arrernte, Baagandji, Badimaya,
Bidyara-Gungabula, Bularnv, Diyari, Djambarrpuyrigu, Djapu, Gaalpu, Garlali,
Goontyandi, Guugu-Yimidhirr, Jiwarli, Kalkatungu, Kayardild, Kaytetye, Kitja, Kukatj,
Marrgany-Gunya, Martuthunira, Miriwung, Muruwari, Ngandi, Ngarigu, Ngawun,
Nhukunu, Nunggubuyu, Panyjima, Payungu, Pitta-Pitta, Ritharrngu, Tharrgari,
Warluwarra, Wembawemba, Yandruwanhdha, Yanyuwa, Yindjibarndi, Yirr-Yorront,
Yukulta.
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the Gulf Country of the Northern Territory.”

§2.3.2 Nasals.

In this section 1 discuss the, manner and place of articulation of nasal segments, and [
survey. their distribution.in consonant. phoneme inventories; particularly in reference to
their counterpart stops.

Discussion of the manner of articulation of these segments is stranghtforward: they
are realised with vocai-cord vibration, complete oral occlusion and velic opening allowing
nasal airstream. There is little allophonic variation from this standard except that in many
languages some may have a conditioned. pre-stopped realisation in-certain contexts. -

In terms of place of articulation, it is standard for each stop to.have a
corresponding nasal at the same place of articulation. This is by far the:majority pattern
in Australia. In each case, the articulatory gesture of the stop is identical to the gesture
attested in the articulation of the nasal. I show the inventories of stops and nasals for the

four place inventory types in (6).

"These langnages are Garawa, Jingili and Ngarndji (all with coronal inventory 1-
laminal/2-apical), and Yanyuwa (2 laminal/Z apical). If this "dorso-palatal” series is to be
taken as a distinct, discrete place of articulation, Yanyuwa will have seven distinet places.
For further discussion on this series, see Dixon 1980:142 and the references for the
individual languages. The articulation is reported to be similar to the fronted velar
articulation before the high front vowel in English as in the word key (see Kirton &
Charlie 1979 on Yanyuwa). It is not completely clear that these articulations are to be
distinguished from lamino-alveopalatal plus dorsal clusters; a cluster analysis may be
possible, and at the very least if this series is to be taken as a distinct place, it is clear
that these segments have recently evolved from clusters (Dixon 1980:142),
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{6) Nasal. siop inventories: nasal stops tend. to match oral stops at all conirastive places
of articulation

a. 1-laminal\1-apical:® P T TH k.
m N NH 1
b. 2-laminat\ 1-apical:’ p 1 T. c k
m n N nooon
¢. 1-laminal\2-apical:'" P bt . TH k
m n n NH g
d. 2-laminal\2-apical:! P L t t. ¢ k
m ' n n gp oq

In a minority of languages there is a gap in the inventoty of nasé.ls. The reverse pattern,
with a nasal in a place series but no stop, is unéttested. There are no ex:lmpies of a gap
in the nasal iﬁventbry in the fabial or dorsal series. As with the stops, there is always at
least one apical and one laminal nasal. T_heré.fo.re gaps occur only in one of ﬁle Jaminal
or apical series in languages which contrast two laminal or apical series. As a result, no
laniguages with place inventory 1-laminal\ 1-apical have a gap in the nasal inventory.

A small minority of double-laminal languages. have a neutral laminal nasal, The

8Languages: Bandjalang, Djabugay, Dyirbal, Gumbaynggir, Kuku-Yalanji,
MalakMalak, Nganyaywana, Nyawaygi, Warrgamay, Yaygir, Yidiny.

“*Languages: Aghu-Tharrnggala, Angiithimri, Anindilyakwa (traditional language),
Gag-Narr, Kukatj, Kuku-Thaypan, Kurrtjar, Kvuku-Ya'u, Mbabarram, Ngiyambaa, Olkol,
Uradhi, Wik-Ngathana, Yuwaalaraay.

“Languages: Alawa, Bardi, Djaru, Djinang, Djinba, Gaagudju, Gugada, Gugu-
Badhun, Gunin, Limilngar, Madhimadhi, Mangarrayi, Mantjiltjarra, Marra, Murrinh-
patha, Ngalakan, Nyangumarta, Nyigina, Nyungar, Pintupi, Tiwi, Umbugarla, Ungariuyin,
Walmatjarri, Wambaya; Wardaman, Warlmanpa, Warlpiri, Warndarrang, Waruinungu,
Watjarri, Wergaia, Yankuntjatjarra, Yawuru.

"Languages: Alyawarra, Arabana-Wangkangurru, Arrernte, Baagandji, Badimaya,
Bidyara-Gungabula, Bularny, Diyari, Djambarrpuyngu, Djapu, Gaalpu, Garlali,
Goomyandi, Guugu-Yimidhirr, Jiwarli, Kalkatungu, Kayardild, Kaytetye, Kitja, Marrgany-
Gunya, Martuthunira, Miriwung, Muruwari, Ngarigu, Ngawun, Nhukunu, Nungpubuyu,
Panyjima, Payungu, Pitta-Pitta, Ritharrngu, Tharrgari, Warluwarra; Wembawemba,
Yandruwanhdha, Yindjibarndi, Yier-Yorront, Yukulta.
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main allophone of the laminal nasal are reported as alveopalatal in these languages. The

mventories of nasals and steps in these cases are shown in (7); see also (9).

(7) Gaps in nasal inventories: laminals

a. 2-laminal\1-apical fnas 1-laminal\1-gpical:? p L T ¢k
m i N NH 1
b. 2-laminal\2-apical |nas 1-laminal\2-apical:'® p L t { c k
m n n NH g

In double-apical languages, the two apical stops may have a neutral apical nasal
counterpart. The attested inventory which demonstrates this gap is given 1n (8); seé aiso

the inventory in (9).

(8) Gaps in nasal invéntories: apicals-
2-laminal\2-apical |nas 2-laminal\l-apical:*  p

g
1= 1~
-
—_~
- o
= =

One final pattern of gapping is found."” This is in a language with-place inventory 2-

2] anguages: Gugu-Badhun.

Languages: Ngandi, Wembawemba. The neutral faminal nasal segment in
Wembawemba is reported as corresponding in articulation to the lamino-aiveopalatal
oral stop. Both are reported-as being "slightly palatajised alveo-dental" (Hercus 1986:10-
11). ‘ _ . . R _ .

“Languages: Bidyara-Gungabula. Breen 1973 does not provide a detailed description
of the articulation of the neutral apical nasal ini Bidyara-Gungabula, but he lists it in the
phoneme chart as the nasal counterpart to [t], not {{].

“In addition to the gaps discussed in this section, one of the languages with the
controversial "dorso-palatal” series lacks the nasal counterpart to the oral stop in this
series, This language is Jingili (see Dixon 1980:142).
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laminal\2-apical for stops'but with neutral apical and laminal nasals. The inventory for

this type of inventory is shown-in (9),

(9) Gaps i nasal invento.ries: épica]s and laminals
2-laminal\2-apical|nas 1-laminal\l-apical:*  p 1 t ot ¢ "k
m N NH 1

In summary, nasals imply stops at the same place of articulation. This is shown by the

fact that there are no languages where nasals lack Stop counterparts.

§2.3.3 Laterals.
In addition fo stopé and naséls', Avstralian Aboriginal languages contrast three classes of
oral sonorants: laterals, vibrﬁhis and glides. The .laterals and vibrants are groupe(‘i'
togéther as the class of liquids. The twb liquid manners share mény phonotactic attributes
in Australian Ab(')ri'gina] languages, aﬁd_ therefore ﬁre often referrcd to together in the
discussion in this thesis. In this section I discuss the manner and place features of laterals,
In Australian languages laterals are voiced sonorants. There s a mid-saggital
coronal occlusion combined with lateral airflow allowing continuous passage of air and
thus precluding a significant increase in intra-om_l'pressure. In some languages, velarised
lateral allophones are reported in the environment of a back vowel. Aside from this there

is little surfahé allophony of lateral segments except for the phenomenor of pre-stopping,

YL anguages: Miriwung, Ngarigu. The neutral nasals in Ngarigu appear to correspond
to the alveolar and alveopalatal oral stops. The Ngarigu monograph is a salvage study
and thus should therefore be treated with caution (see §1.1.2). The two neutral coronal
nasals in Miriwung show some conitextual variation between the two contrasting
articulations of the corresponding oral stops (Kofod 1978:10-12).
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which is a contextually-cqnditioned pattern of allophony of laterals in many languages.

| All.of tfue languagés iﬁ Australia hav.e_ laterai f)honcmés ‘with the exception of one
dialect of ’I‘haﬁgari. In the s;o-callenlj "I-dialec.t" of Tharga;i :there are four lateral
‘phenemes whiie. in its sistel; cl.iaicct, the "d-dialect," the Jaterals have undergone a recent
diachronic change, becoming voiced stops (Austin 19810:213)."

I now discuss penetalisations of place contrasts for laterals. Lateral inventories are
an imporiant defining variable of phoneme inventories in Australian languages. Two
generalisations may b_e made regarding the composition of lateral inventories: lateral
phoncmés imply stops ai‘the same place of articulation; and laminal laterals imply apical
laterals.

In languages with i-laminal\l-apical place inventory, two options are encountered:
either thie inventory will have a single lateral with apical articulation (10.a) or it will have

both & laminal and an apical lateral (10.b).'

(10) Lateral inventories in 1-larmnal\I-apical ianguages: laminal laterals imply apical
laterals. o '

4. I-laminal\1-apical|lat O-laminal\ l-apical:'"® p T TH k
b. 1-laminal\l-apical [lat 1-laminal\l-apical:* p T ™ k
\ ' L LH

17 Austin 1981:213 fn.14 indicates that there are examples of sporadic fluctuation
between laterals and stops in d-Thargari, and one verbal suffix morpheme appears on the
surface with an invariant [I].

"*Languages: Bandjalang, Djabugay, Dyirbal, Gumbaynggir, Kuku-Yalandji, Nyawaygi,
Warrgamay, Yaygir, Yidiny.

1] anguages: Malak-Malak, Nganyaywana.
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Similar observations cnierge-in place inventory Zdaminal\1-apical langua ges; an apical
lateral is always present, whether ot not laminal laterals are péf'mittcd (11). In some
languages which permit lamitial laterals, a neutral laminal lateral is attesied .
corfespohding to both contralsting laminal stops. The default ar’ticula.tion of these neutrai

laminal laterdls varies from language-to—lahguage (see the footnotes).

(11) Lateral invéntories in 2-iaminal\ I-apical langu_agcs:laminal']aterélls imply apical -
laterals,

a. 2-laminal\1-apical|lat 0 laminal\ -apical: P L T ¢ k

. . _ L -

b. 2-laminal\l-apical|iat 1-laminal\ l-apical;?! p t T c k
. . _ . L. - LH

¢. Z-lawinal\I-apical |lat 2-laminal\ t-apical:? P t T ¢ k

- I . L £

The same patierns obtain in double apical languages: laminal laterals imply apical
laterals, and laterals.imply honorganic stops. The lateral inventories in place:inventory 1-
]aminal\?.—_apj(_:yl languages are given in (12), and for place inventory 2-laminal\2-apicaj

languages in (13).

#L anguages: Aghu-Tharrnggala, Anguthimri, Gog-Narr, Kuku-Thaypan, Kukatj,
Kuuku-Ya'n, Mbabarram, Ngivambaa, Uradhi, Wik-Ngathana, Yuwaalaraay.

“Languages: Kurrtjar [£] (i.e., the neutral laminal lateral in Kurrtjar is alveopalatal),
Oykangand dialect of Olkol {11 (the neutral laminai lateral in Oykangand is dental),

*Languages: Anindilyakwa, Olkol.
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(12) Lateral inventories in 1-laminal\2:apical languages: laminal faterals imply apical
laterals.

a. l-laminal\2-apical|iat 0 laminal\1-apical:® - p - i, 1 TH &k

b. 1-laminal\2-apical{lat 0 laminal\2-apical:* p t N TH ¥
1 1

¢ l-laminal2-apical |lat 1-laminal\2-apicali®®: p - - t t TH &k
I L LH

( 13). Lateral inventories in 2-1amina1\2-.apical languages: laminal laterals tmply apical
laterals. i : ‘

a. 2-laminal\2-apical | at 0 laminal\l-apicak® p t t { c k

b. 2-laminal\2-apical|lat ¢ laminal\2-apical:® p 1 t L c k

¢. Z-laminal\2-apical|lat 1-laminal\2-apical:® P t t t- e k
- ‘ 1 ], LK

d. 2-laminal\2-apical|lat 1-laminal\2-apical:?* P t t t c k.
: L R L LH

€. Z-laminal\2-apical|iat 2-laminat\ 2-apical;* P t t g c k

‘ : i 1 L £

“Languages: Wergaia,

“Languages: Djinang, Gaagudju, Mangarrayi, Marra, Ngalakan, Ngalkbun, Ngand;,
Tiwi, Wambaya, Warndarrang, :

251_,;111guages: Alawa, B.ardi, Djaru, Garawa, Gugada, Gunin, Limilngan, Madhimadhi,
Martjiltjarra, Murinh-patha, Ngarndji, Nyangumﬂrta',_Nyigina, Nyungar, Pintupi,
Umbugarla, Ungarinyin, Walnatjarri, Warlmanpa, Warlpiri, Warumungv, Watjarri,
Yankuntjatjarra, Yawuru.

ZG_Languages:Bidyara-Gungabula, Guugu-Yimidhirr, Kayardild, Lardil, Wembawemba.

) 27I_,zmgl_lages: Djambarrpuyngu, Djapu, ‘Gaalpu, Kukatj, Murwwari, Ngawun,
Rithartngu, Tharrgari, Warndarrang, Yindjibarndi, Yukulta,

*Languages: Gooniyandi [£], Kitja [£], Marrgany-Gunya [£], Nunggubuyu [1], Yirr-
Yorront [1).

*Languages: Miriwung.

3"L,ang,ruzu:;es: Alyawarra, Arabana-Wangkanguru, Arrernte, Baagandj, Badimaya,
Bularnu, Diyari, Garlali, Jiwarli, Kalkatungu, Kayteiye, Martuthunira, Nhukunu,
Panyjima, Payungu, Pitta-Pitta, Warluwarra, Yandruwanhdha, Yanyuwa.
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In lateral inventories which match a neuwtral apical lateral to two contrasting apical stops
or a neutral laminal lateral to two contrasting laminal stops, these may justifiably be
considered inventory gaps, similar to what was discussed for nasals above. But the
preference for symmetrical inventories is not as strong for the laterals as it is for the
nasals: fewer languages neutralise the double-apical or double-laminal contrast among
nasals than among laterals.

Th|s survey of lat_er_al inventories indicates that laminal laterals are marked in
tex_‘ms_o_f their distribution in pheneme inventories in’ Australian Aboriginal languages.
This markedness is motivated on articulatory grounds, based on the fact that a laminal
wedge and lateral airflow are antagonistic gestures (see Archangeli & Pulleyblank 1994,
who assiime that feature co-oecurrence filters are highly vaiued where the two features
are antagonistic gestures, in which cases the coordination of the two gestures is marked).
Laterals require maximisation of .airflo.w around the tongue. When the tip is the
artculator, air may pass around the relatively agile and narrow blade. However, when the
blade is the articulator, the midsagittal obstruction is mere substantial and the air must
past around the bulkier and less agile front hdftinn of the tongue body. Therefore Tateral
airflow around a laminal wedge requires_:greatcr articulatory precision than around an
apical wedge. The marked status of laminal laterals is articﬁlatoriiy grounded, based on
the articilatory markedness 'fnherent in the prééision Vinvoived in co-ordinating these two

articulations simultancously.

§2.3.4 Vibrants.
In additicn to lateral liquids, Australian languages contrast vibrant liquid phonemes. The
vibrant manners of articulation are trill and tap. The phonetic symbols which I use for
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“the vibrant segments in Australian Aboriginal languages are in {14). The: symbols for the

apical glides are presented. as well for comparison.

(14) "Rhaotic" seg,ments in Australian Aboriginal langhages (lPA symbols ).
Vibrants, - .[r] Apico-alveolar trill,
[r] Apico-alveolar tap or flap,
. frl.: - Apico-postalveolar tap or flap.
Glides [5]--  Apico-alveolar glide.
[4}  Apico-postalveolar glide.

Liquids, both laterals and vibrants, are characterised by a gesture of contact in the oral
cavity without a concomitant obstruction to airflow. Laterals accomplish this with a
central occlusion comhined with narrowing of the tongue body mass to ailow lateral
airfloﬁ. In tﬁe c.a'se. of vibrants, the interuption of the airstream is so rapid that there is
no effc‘ct oﬁ intra-oral pressure. In fac.;t, the gesture(s) of the tongue tip n trills is
incidental, brought about as an effect ;)f the Bernoulli principle as the pressure between
the t.ong.ue tip and the =a]w&olm.' ridge decreases when the air flows rapidly through the
oral cavity (Chomsky & Halle 1968:318), ..

Laterals often occur at more than one coronal place of articulation, but the
majority pattern is that phoneme inventories have one vibrant. Fven among languages
which have more than one vibrant, they are restricted to apical articulation. This is likely
relatéd to the inh‘er-ent agility of the tongue tip and the articulatory agility 'requiréd' in
tril}/tap gestures,

Among the languages with a single vibrant, it is an apico-alveolar segment whose
normal manner of articulation is a tap, [¢], which is also realised as a brief trill, [r], either

in free variation or in particular environments. For example, a tap realisation is typical
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preceding a non-apical consonant in a cluster, It is also reported for many languages that
a trilled realisation of this segment is characteristic.of emphatic and excited speech, and
that a tap realisation is s_tandard_m.herwisg. In the text andl in the phoneme chart tables
in Appendix B I tend to use "t (in double quotes) to refer to the vibrant phoneme,
without taking a stand on its precise manner of articulation in languages where there is.
variation. Of all the languages with a single vibrant, there is only one language where it is
not alveolar. This language is Anguthimri, with the api_cq-postalveolar vibrant [].

A small number of languages contrast two, apical vibrant phenemes. It some the
contrast is one of place of articulation: an apico-alveolar vibrant in contrast with an
apfco-postalveolar counterpart (15.a). This contrast is attested only among double-apical
languages (but see the entry for Kurrijar in appendix B), meaning that vibrants imply
homorgamc_stop counterparts (but see the discussion of Nyawaygi immediately below).
An equally small number of languages contrast vibrants by manner of articulation instead

of place: an alveolar trill, [r], versus an alveolar tap, [r].

(15) Non-lateral liquid inventories.

a. Non-lateral liquids contrasted by place:™ t t
. . e T
Ir. Non-lateral liquids contrasted by manner:™ ot i

“Languages: Amurdak, Djinggili, Kurrtjar, Warlpiri, Wembawemba, Wergaia. (See
also Kurrtjar)

*Languages: Arabana-Wangkangurru, Gog-Narr, Kukatj, Kurrtjar, Muruwari,
Nhukunu, Pitta-Pitta. (See aiso Diyari and Marrgany-Gunya).
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Dixon 1980 proposes that ['r"] and the glide [1] are a.natural q]ass defined by the feature
[rhotic]. He argues that these segments are contrasted on the basis of their place features
alone, with the difference in manner being underspecified. In support of this analysis,
Dixon adduces evidence from allophonic variation: /i/ is sometimes reported as having a
sporadic retroflex tap realisation, [c}; and sometimes /'r"f alternates with the alveolar
approximant [+, csp_ecially between low vowgls. He does not dis_cuﬁ:s the feature content
of the "rhotics™ in multiple vibrang mventories, The fact that some languages contrast the
homorgarue apico-postalveolar viﬁrqnt and glide segments [t} and [1} (Amurdak,
Anguthimri, Kurrtjar, War_]piri) indi_cates that a feature to express the contrast between
(homorganic) vibrants and glides is required in at least these languages, contrary to
Dixon’s proposal. Further arguments against [rhotic] arg‘prese_n_tqd in §2.3.5.

One fir_lal point on allophony: in many languages the apical stop s optionally
realised as a tap or trill intervocally (see, for example, Dixon 19_8_1::16_(_)11 Warrgamay,
Dixon 1977:32.3 on Yidiny, _Hayiland_;979:3§ on Guugu-.’_i’imlfdhirr)._. This can make them
difficult to distinguish from "r". In one language, Nyawaygt, the contrast between *t and
*r has pndcrgonc_: a recent neutralisation process (Dixon 1983:439-40), In Nyawayp the
phones [t] and ["_r‘_‘] oceur in complem_entary distribution: [t] following the alveolar nasal
[n], and {"r"] elsewhere (in word-initial, word-final, pre-consenantal, and intervocalic

positions).

§2.3.5 Glides.

The final major manner category contrasted in Australian Aboriginal languages is the
glides. Glides are oral sonorants involving articulatory approximation in the oral cavity
but without contact of the-articulators and without turbulence in the airstream.
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Three glide phonemes are commonly attested in the segmental inventories of
almost all Australian Aboriginal languages. These are the labial-vélar [w}, the palatal [j)
and the apico-postalveolar {1}. By including [1] with the glides I follow McGrepor 1988,
who argues against Dixon’s 1980 feature [+rhotic] which defines [r] and [1] as a natyral
cl_ass. McGreg‘or pomls out that there is no evidence of these two segments acting as a
natural class to the exclusion of other oral sonorant segments. He proposes to align [4]
with the glides rather than with the liquids on the basis of similarities in phonotactic
distribution. For example, liquids are unmarked in the first position of a consonant
cluster (C,) and glides are maéked in this position (see §5.2.4). The same pattern js
attested in word-final position. Conversely, glides are Jess marked than liquids in word-
initial position. In all of these patterns, (1] tends to pattern with [w] and [f] rather than
with the liquids.

The articulatory and aerodynamic similarity between [y] and the other glides
(versus the very distinct articulation of liquids, which involve contact rather than
approximation of the articulators) favour this analysis as well. There js. mention of [1]
being realised sporadically as [i] in various languages, especially in the environment of a
following high front vowel, i.e., [a1i] fluctuating with [aji]. See, for exampie, Douglas
1981:204 on Watjarri and Marsh.1969:133 on Mantjiltjatjarra. [4] and. [j] have a similar
vocal tract configuration, and so this alternation can be analysed. as [q] only taking on the
place features of [i}. O'Grady, Voegelin & Voegelin 1966:85 mention that there is free
variation between [1] and [j] in Palyku, apparently irrespective of vocalic context. Hercus
1994:45 comments on a similar phenomenon in Pitta-Pitta, Wangkumarra, and other
languages to which they are related. Interesting evidence for the perceptual similarity of
the retroflex and palatal glides comes from the historical phonology of Arandic. Kech
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1995 reporis on Kaytetye that retroflex segments in the proto-language (which
perceptually are distinguished by retroflex vowel colouring in the V-C trunsition, see
§2.1.2) have descended as pre-palatalised apico-alveolars, i.e., *[{] -~ Pt)-

. The interaction between the glides [w] and [j] and, their homorganic vowels 15 very
complex and unstable, B_ccau_sc all high_ vocoids (bot_h_v_uwe_ls ar_!d glides) are similar
acoustically, sequences of high vocoids are seldom distinguished. This fact has a wide
range of empirical corrclate_s in the ph_qnotactics of ‘Austraiign_ Aboriginal languages;
there is some discussion of this.in §5.2.4. Because the apico-postalveolar glide [1] does
not have a dirgct vowel counterpart in Australian _Abgr_igir_lal la_ngua_ges, it does not show
the range of interactions with vowels demonstrated by fw] and [j}. Its re_a_lisation as a
voiced apic_o-po;tal\;'eolar_'_ appljoxi'mant._is? la_ljg:_:ly uniform._}@nguagcs seem to vary in
whether this phoneme is articulated with a strongly retroflex to_:_ague_posnion or with the
tongue body bunched. Hercus 1994:45 suggests that this variation allows for an account
of why [1] is difficult to distinguish :fl'Ol‘l:l [il in some languages but not in Arabana-
Wangkangurra where the retrotiex acoustic_cucs of this segment are more robust.

Sume Izmguages expand on the basic threc_-g]igle_ inventory by adding either &
dors_o-velar (16.a) or a lamino-dental (16.?._7) glide; others have a smaller nventory mn
lacking [1] (16.d). In (16) I give an inventory of oral stops to demonstrate which place
class each glide falls into. Even. though [j] corresponds to the lamino-alveapalatal stop,

ihe articulation of [j] is technically palatal rather than alveopalatal.
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(16) Inventories of plides.

place series: P t t t c k
glide inventories:

a.® w 1 i i
b3 W 1 i

c.i w 1 i

d.:% w j

The glides [w] and [j] have a very marginal status, and are latgely ignored in this thesis.
Finally, the place features of the palatal glide [f] require comment. In this thesis I
assume that the palatal glide possesses the same consonantal place features which define
the members of the lamino-alveopalatal series. Evidence from some non-Australian
languages suggest that [j] lacks coronal place features. For instance, this segment. is
transparent. to the #ad rule in Sanskrit while "true” coronal consonants bloek it (Schein &
Steriade 1986). However, in its phonotactic behaviour in Australian Aboriginal languages,
[i] patterns with the iaminal consonants, This is amply demonstrated in the data
presented in this thesis. Other evidence from alternations in Australian languages
demonstrates that [j] and the other Jaminal segments possess overlapping place features.
For example, m Kayardild, sequences of a laminal stop followed by [w] at a morpheme

boundary contract to [j]: /t+w/ and /c+w/ — [j] (Evans 1985:42). I assume that this

®Languages: Arrernte, Kaytetye. The number. of language with this glide inventoryis-
hard to determine. Several languapes have been reported as having a voiced dorsal
fricative phoneme [y} but the articulation of these segments is very lenis and jt is-possible
that at in least some of these languages it should be analysed as a glide (for example, see
Tiwi).

*Languages: Kurrama, Yindjibarndi. Some older Yindjibarndi speakers maintain the
dental glide, but many younger speakers currently pronounce it as a deiral lateral.

*I anguages: Bandjalang, Kuuku-Ya'u, Madhimadhi, Wembawemba, Wergaia, In
some of the languages which have this inventory, the historic *1 has descended as a
glottal stop.
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derived [j] is the product of the place features of the stop and the manner features of the

labial-velar glide.

§2.3.6 Manner features.
I assume a set of privative features to define the manner natural classes: [nasal], [lateral],
[vibrant] and [glide]. Other feat_ures_ which demareate the manner classes, and which are
referred to by constl_'ain'ts proposed in chap_ter 3, are [sonoram]_, [obstruent] and
[appreximant]. |

{Sonorant] captures nasals, laterals, v_ibrants and glides as a class. Chomsky &
Halle: 1968:302 define sonority in articulatory terms, based on the amount of constriction
in thé vocal cavity. Ladefoged 1971:58 gives an acoustic definition of sonoranis: they are
phones "with an auditory property which arises from their havirig a coh‘iparativé]y large
amount of acoustic energy within a clearly defined formant’structure.” The feature
[obstruent] defines ;cémcnts which have a radical ‘obstruction in the oral cavity, defining
the stops in Australian Aboriginal languages. For [appr'oxiinant}, I follow. the definition of
this feature argued for by C]eﬁents 1990, w_h_ére it is essentially equivalent to the class of

oral sonoranis.

2.4 Conc_lusion.

This complétes the survey of the place and manner of articulation contrests in Australian
Aboriginal languages. The place and manner features are the building blocks of the
segmental phonotactics to be discussed in the following four chapters. Note that I do not
intend this discussion of features to be exhaustive; I have discussed only the features
which are relevant to the constraints formalism of the phbnotactic patterns.
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In ,t.he.appendix irﬁm‘ediately following. this éhapter, L.give-a chart of the mbst

common segments in Australian Abbrigihal languages with the features. that define-them.
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Appendix to Chapter 2: Consonantal features.

The place features for all the segments in the same column are the same (with the
exception of [w]), and so they are given only for the stops at the top of vach column, The
articulator features are given first, followed by the acoustic features of the places, and
then the manner features.

P [t] [t [l [c] k]
[labial} [coronal] [coronal]  [coronal] [coronal] [dorsal]
. [laminal] [apical] .- - [apical] [laminal] [velar]
{dental] _ {alveolar] [postalv] [alveopal]  [high]
L : o ) [high]

{+grave) [—grave] [~grave) [—grave] - [—grave] {+grave]
[-compact] [-sharp] [—sharp] [=sharp] [+sharp} {+compact]
[—flat] [~flat] ‘[+flat] [=tlat] '

[obstruent] {obstruent]  [obstruent] [obstruent] = [obstruent] [obstruerit]

[mf [n] [n] (] (n] []

[sonorant]  [sonorant] [sonorant] [sonorani] ‘{senorant]  [sonorant]”
[nasai] [nasal} [nasgl] [nasal] ~ [nasal] [I_las_al]
1) (1 (1) 14]

fsonorant]  [sonorant] {sonorant]’ [soncrant]
[approx]” ~  [approx] {approx] [approx] -

[lateral] [lateral] [lateral] [lateral] -

[??rII]

[sonorant]

[approx]

[vibrant]
[w} 4 Lil
[labial] -
[dorsal]
[high]
[round]
[sonorant] [sonorant]  [sonorant]
[approx] [approx] [approx)
[glide] [glide] [glide]

73




Chabter 3: The special status of intervocalic place features.
'§3.0 Intmduction; .
In this chapter I discuss the r.):rivi]eged .p.honotactﬁ; status of intervocalic consénams and
homorganic' clusters in Australian Aboriginal languages. I focus on homorgamc clusters
and their unmarked status compared 1o heterorganic clusters. It is a long-standing
assumption in phonological representations that }i'omorgani.c c]ustefs, like single segments,
possess a single place feature (see discussion and rgferencgé in §3.%1_.-1). In Awustralian -
Aboriginal languages all segments and segment sequences which are characterised with
an intervocalic place feature, ie., single intervocalic scgme.nts and=h0'morganic clﬁsters,
show maximal contrastiveness of place features. I argue for an acoustic account of these
facts. Intervocalic place features benefit from vowel formant. transitions in both the V-C
and (_3_-‘V transitions.. Therefor_e intervocalic place features are more salient than place .
features which are cued only in the V-C or the C-V context, Since intervocalic position is
the position of maximum saliency of place features, they are less prone io reduction than
is the case m other positions. 1 propose that this follows from a constraints formalism. in
which #[place] constraints referring to intervocalic features, which possess both release
and attack cues, are ordered lower than +[place] constraints which possess only attack or

release. cues. This follows from the perceptual theory of markedness in §1.2.2.

(1) Context-specific robustness of perceptual cues as a determinant of constraint
ordering.

a. [place] tied to release cues: «[place]’® > «[place]Y » w[place]VCY
b. {place] tied to attack cues: *[place]™ » «[place]V » #[place]¥CY

Following a brief introduction to the corisonantal phonotactic positions (§$3.1), I

4

demonstrate that imervo.calic position is the. position of maximal conirast for place
features in §3.2. This is folowed by a survey of the data relevant to the phonotactics of
homorganic clusters: (§3.3}. Evidence from implications (§3.3.1) and frequencies (§3.3.2)
i_nd_icates_ that homorganic clusters are less marked than heterorganie clusters. In §3.4 an
additional indication of the unmarked status of homorganic clusters over heterorganic
clusters is discussed: place features are fully contrastive in miervocalic homorganic
clusters, a pattern of symmetry between. homorganic-clusters and single segments, The
account of the special status of homorganic clusters which 1 argue for is presented in
§3.4.2. The special status of homorganic clusters poses a threat to more traditional
prosodic accounts of phonotactic patterns since. intervocalic position has no unique
prosodic status. This is discussed.in §3.5. Therefore, | argue-that an account of this
pattern of the Australian phonotactics is motivated on acoustic grounds rather than on

grounds of. prosodic licensing.

§3.1 Phonotactic positions.
There are five distinct consonantal phonotactic positions in the.word in Australian
Aboriginal languages (Dixon 1980:159-178). These are presented in (2). Consonant

clusters (C,.C;) are normally heterosyliabic.

(2) Word.templates (Dixon. 1980):

Cinilvclﬁlcrv(cﬁn)
i ¥ GG V(C,)
C. Word-initial consonant

::::«.r Intervocalic consonant

a  Word-final consonant

) Pre-consonantal consonant
C,  Post-consonanial consonant
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As discussed by Dixon, consonants in word-initial position (Cy,) and.consonants in the
second position of a word-internal cluster (C,) show similar, but usually distinct,
phonotactic. constraints. Obstruents are more highly valued than sonorants in these
positions, and non-coronals are. less marked than coronals. In addition, word-final
consonants (Cg,) and consonants in the first position of a cluster (C,).are similar in their
phonotactics. In these positions sonoranis are less marked than obstruents and coronals
are less marked than non-coronals. Intervocalic position (C,,,) stands out as the only
structural position in the word where all of the consonants in the inventory of the |
language in question are in contrast. The five consonantal phonotactic positions can be

organised into three classes, grouped together by similarity in phonotactics (3),

(3) Classes of positions based on similarity in phonotactic patierns.

a. Class I = G (e, #CV) Obstruents less marked than sonorants
G, | (ie, CCV). Non-coronals less marked than coronals

b.ClassII C,  (ie,VCO).. . { ‘ Sonorants less marked than obstruents
Coronals kess marked than non-coronals

Cpn  (Le, VCH)

c.Class Tl Cpe (ie VCV) " { Al segments in contrast

N'oté that these phonotactic position ciassés are defined in terms of their vocalic context:
G, and Cz both are pr;svocaiic pos’itions and thus have éhl'y releaéé cﬁes; Cy, and C, are
postvocalic positions, lacking release cues; C,. is the only position where consonants
have acoustic cues in the .the 'V-C and the C-V transitioﬁs. .

Many have proposed that consonantal phonotactic constraints relaie to prosodic
positions (syllable onsets and codas) (see the Prosodic Licensing literature, t6 1986, 1989,

Goldsmith 1990, Ité & Mester 1993, Blevins 1995). However, the Australian positions are
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not definable in prosodic terms, C, .. is not a position which has any unique prosodic
status: it is an onset but does not exhaust the class of onset positions in the word
templates of Australian languages. Gy, and C, aré'both onsets but have neutralisation of
place features; in contrast with G ... Therefore some onset. positions show phonotactie
constraints. but intervocalic onsets do not. This is problematic for a prosadic theory of
ph_onotactic pasitions since there is no way to distinguish between these two types of
onsets in purely prosodic terms, A recurring theme in this thesis is that Australian,
Aboriginal phonotactics are best formalised in segmental rather than prosodic terms. See
the discussion in. §3.5 and $4.12 for further critique of prosodic licensing,

-..In this chapter the focus is restricted-to the phonotactic. behaviour of segmental
representations with an intervocalic consonantal place feature: €y, and homorganic

C\G, clusters. - .

§3.2 Intervocalic position as the position of maximal contrast for place features.
Intervocalic position stands out as the only. erivironment where all eonsonantat place
contrasts are active, This is shown in (4), with data from Kalkatungu. Kalkatungu has six
contrastive places of articulation. All six places contrast in C,.. Data illustrating these"

contrasts for the stops and nasals are given in-(4),

{(4) Full range of place contrasts active in intervocalic position: Kalkatungu data.

Stop place contrasts in C,,.. c. Nasal place contrasts in G,
labial {p] mapa head [m] pamana chest
lamino-dental [t] watara come up [n]  yankana alone
apico-alveclar q kata cover fn]  nani who
apico-postalveolar  [{] pata mud [l wana motnd
lamino-alveopalatal [c] kaca dew [n]  napi see
dorsal [k]  takar neck [n]  kaga poison
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In all of the other phonotactic, p_o'sit'ions in the vord:in Kalkatungu only a subset of the
place cbniras_ts occur.,.Iri heterorganic _N(asal')QO(bstruem) (_:]u..s;tf_:rs severt cdn_straints
appl;f to the place. of a'rliculagi('m of both segments. Oﬁly apico-alveolar ind postalv;:dl_u_r
segments oceur in C; and labials and dorsals in C,. The two liminal articulations do not
occur_in' e_i{l'_nc_ﬁr position. There is nel:_ltralis_atijon at word édges as well. The contrast
between the two apical series is reutralised: in Gy and only three coronal series out of
the six contrastive 'place series oceur i Cp, K'a]katuhgu 'is'typical' of the Australian

Abotiginal languages the full range of phonemlc place contrasts are pre:aent in G,

it AT

an impoverished subset of these contrasts is licensed in other structural positions.

$3.3. The S]pecinl status of homorganic clusters.

Nedrly all Austrdhan Aboriginal languages allow both homorganic and heterorgame N-O
clusters. But the phonotactac patterns indicate that homorganic N-O clusters are less
marked than heterorganic clusters. First, heterorganic clusters imply homorganic N-O
clusters cross-linguisticaily. Second, homorganic clusters occur at higher {requencies in

languages which: permit both. -

§3.3.1 Markedness as demonsirated in implication.

From & cross- llngulstlc perspective languagcs whlch have N-O clustcrs divide into those
which permlt homorganic clusters only und those which have both homorgamc and
heterorganic clusters (Prince 1984:242-243, Clements 199(:321-322; see the typologies of
syllable phonetactics in Goldsmith 1990 and Blevins 1995). There are no languages in
which heterorganic N-O clusters are ¢ (well-formed, licensed) while homorganic clusters
are *¢ (ill-formed, unattested). Within Awstralia, the vast majority of languages allow
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both types of clusters, but Tiwi and Anguthimri are examples of Australian languages
allowing -only homorganic N-O clusters.! The inventories of N-O cluster-iypes are given
in (5.8,b): languages which allow only homorganic N-O clusters (5.a) and languages which
allow both homorg,amr, and heterorg,amc N-O clusters (5.b). There are no known

examples of ldnguagcs Wthh permlt heterorgamc but not homorganic N-O clusters (5.c).

(5) Distributional generalisation; worcl-mternal N-O-clusters.
a. . {homorganic N-O}

b. {homorganic N-O; heterorgamc N-O}

c. »{heterorganic N-O}

Greenberg 1978:253-254 observes that the samie implicational Telationship between
homiorganic and heterorganic clusters is attested at word-edges. Certain languages allow
homorganic N-O clusters t6 occur word-initially (8.2), An example language is

Kalkatungu (data in (6) are from Blake 1979a:12).

(6) Kalkatungn word-mltla] homorgamc N- O sequences: mpus, roder; Btz rouse; ntia,
sione; nca- suiffi nka:z, yam.

A small number of other languages-permit both homorganic (7.a) and heterorganic (7.b)

N-O sequences word-initially (8.b): Data. in (7) are from Kuku-Thaypan (Rigsby 1976).

‘The only clusters in Tiwi are homorganic N-O sequences, In Anguthirari, N-O
sequences are necessarily homorganic, but heterorganic cluster types are attested,
especially non-continuant plus glide sequences. Anindilyakwa may be atiother example of
a language which lacks heterorganic N-O clusters, if the reported dorsal plus labial
sequences are to be analysed as complex segments (see the entry for Anindilyakwa in
Apendix B).
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(7) Kuku- Thaypan word-initial N-O sequences: :
a. mpu, urine; nter, tongue; nta, shoulder, pe, scorpmn r]ker flesh, mwcle
b. npajl, hot; nkje- sit.

There are no languages in Ausiralia which permit heterorganic but not homorganic N-Q

ciusters word-initially.

(8) Distributional generalisation: word-initial N-O clisters.
a. {homorganic N-O}?

b. {homorganic N-O; heterorganic N-O}

c. *{heterorganic N-O}

*Languages: Alawa, Alyawarra, Andegérebenha, Anguthimri, Arrerite, Garawa,
Kalkatungu, Mbabarram, (Warlpiri), Yanyuwa. In several of these languages the
homorganic N-O sequences have been proposed as unit pre-nasalised stop phonemes
(see Sharpe 1972:16 on Alawa, Crowley 1981:155 on Anguthimri, Kirton & Charlie
1978:189 on Yanyuwa). Many ‘authors of language descriptions treat word-initial
distribution as the fitmus test:on this question: if a language permits homorganic N-O
clusters in C,; then they are analysed as single segments. This is considered as
const:tutmg a simplification of the word-initial phonotactics of these languages, to
maintain an otherwise strict "only single segments occur initially” word template. Warlpiri
has one word with an initial cluster, [mp), leading the author of one description of
Warlpiri phonology, Jagst 1975, to analyse all of the homorganic N-O sequences as unit
phonemes, both word-initially and intervocalically.

The simple fact that sequences of segments can occur at wurd—cdg,w should not
force us to consider them unit phonemes, ag demonstrated by the presence of
heterorganic N-O sequencesat both word-edges in some Australian languages. Also, in
many of these Ianguages with the proposcd pre-nasal phonemes, they do not oceur word-
finally. But there is also positive evidence in Australian phonology that homorganic and
Heterorganic N-O sequences. are treated identically, See discussion in Hamilton 1989, and
the treatments of nasal dissimilation in Hercus 1994:57-59 on Arabana-Wangkangurru,
McConvell 1988 on. Gurindji, Blake 1979a;18-19 on Kalkatungu, Heath 1981:53-54 on
Marra, Sutton 1978:241-242 on Wik-Npathana, Wordick 1982:33-35 on Yindjibarndi, In
nasal dissimilation, root-internal N-O clusters, both homorganic and heterorganic,
condition dissimilation of a N-O cluster at a suffix juncture (Kirton & Charlie 1978:189
admit that this is problematic for their unit phoneme analysis of homorganic N-Q
sequences in Yanyuwa). However, recent-work by Steriade 1993b on the structure -of
partially nasal segments makes homorganic N-O clusters and pre-nasal stops look very
similar in structural terms. This largely obviates the issue here.

*Languages: Aghu-Tharrnggala, Kuku-Thaypan, Kurrtjar.
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The same implicational retationship between homorganic and heterorganic N-O clusters
is attested word-finally as well, One laniguage which- allows homorganic but not-
heterorganic N-O-sequences word-finally is Nyungar. Data frem Nyungai' are presented

in (9).

(9) Nyungar word-final homorganic N-O clusters: jump, death magic; gunt, elder brother,
nunl, chest; majanc, vegetable food; jimunk, forehead.

Several Avstralian langbages permit both homiorganic and heterorganic N-O clusters
word-finally. [lustrative data fram Olkol are given. in (10). Word-final homorganic N-O
sequences are in (10.a) and heterorganic N-O sequences in'(10:b). Crucially, there are no

languages which have heterorganic but not homorganic N-O clusters word-finally (10.c).

(10) Olkol-word-final N-O sequences
a. amp, pronominial;. ant, pubic covering; ant, small; ananc, nothing; ank, leaf sp.;
b. ank, gallery mainforest; anp, river bank.,

(11) Distributional gencrahsatlon' word-final N-O clusters.
a {homorganic N-O}*

b. {homorganic N-Q; heterorganic N-O}*
c. x{heterprganic N—O}

The implicational relationship in the distribution of word-final homorganic and
heterorganic N-O clusters is the same as has been observed word-internally and initially.

The generalisation which emerges from this discussion is that heterorganic N-O

*L anguages: Nyungar. Also, Madhimadhi has [nt] as its only word-final cluster,
SLanguages: Kok-Narr, Kurrtjar, Olkol, Oykangand, Yirr-Yorront.
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sequences imply homorganic clusters cross-linguistically, and this Telationship obtains in

all structural positiens where clusters are perminted. -

§3.3.2 Markedness as demonstrated in frequency asymmetries.

"The second major.indication of the phonotactically harmonic status of homorganic N-O
clusters comes from frequency disparities. When one counts the N-O elusters in the
lexicon of an Australian language it quickly becomes apparent that homurganic:
sequences .outnumber heterorganic clusters by o considerable margin. Thompson 1988:9
gives data for the total numbers of occorrences of the permitted word-medial consanant
clusters in Kuuku-Ya'u, using a:lexicon of 1156 words, The numbers for the homorganic
and heterorganic clusters are iven in (12), demonstrating the unmistakable

predominance of the homorgamic clusters.

(12) Occurrences of homorganic and heterorganic N-O clusters in Kuuku-Ya'u. -

a. mp 60 b. np 8
ot 47 - nk 9

nt 35

ne 49

gk 73

Similar frequency disparities are attested botween hoemorganic and heterorganic N-O

clusters at word-edges in languages that allow these structures. My own survey of the

‘Limilngan is unusual in its phonotactics of homorganic clusters. frap] is the most
frequently attested cluster, but all of the other homorganic N-O sequences are either very
rare, occur ¢nly in suspected loan words, or are completely unattested, For example, [gk]
is found only once and [nf} is not attested. Limilngan is truly unusual from the point of
view of its phonotactics. To my knowledge it 15 the only langnage within Australia which
does not unambiguously show homorganic N-O clusters as less marked than heterorganic
N-O clusters since heterorganic clusters occur at relatively high frequencies.
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vocabulary of Aghu-Tharmggala in Jolly 1989 indicates that roots with initial homorganic
clusters are common while only a handful have initial-heterorganic N-O clusters. Similar

observations regarding the frequencies of final clusters surface in Otkol vocabuiary. Total
occarrences of the-homorganic-and. heterorganic N-O clusters in word-final position: from
the nominal voc,ahulé:y of the Oykangand and Olgol. dialects are given in (13) (Hamilton,

unpublished field notes).

{13) Occurrences of word-final homerganic and heterorganic N-O clusters in Olkol.

a. mp 18 b. np 6
nt-- 7., ok 4
nt 9
e - 15

gk 15

In summary, the fi’equcﬁcy facts discussed in this section clearly indicate that homorganic

N-O clusters are iess marked than hetemrgaﬁic N-O clusters.

§3.4 Pl;;)n.nmcfic syn.lme-t.ry between single se.g.me.nts an& .hnmm.'ganic N-O clusters,
Another indi;:zitioﬁ of thé [1£1fmunic status of lloi.no.urga_nic'clustcl;s is thé Jact that
pﬁbncmic placé cbritrasts are not neﬁtralised in these clusters. In this wé;/, single
lntervbéalic consoﬁants'and iﬁtervocalic hom.o.rga;m'c N-O c]ﬁ;térs aﬁ: syrametrical in the
place phonotactics. I'démonétrate:this- from Kalkatungu.. I showed m (4) that all six
places of articulation in Kalkatﬁnéu are in coﬁifast in lecr Hdmorganic N-O (I:]usters

demonsirate maximal place contrastiveness as well, as shown in the data in (14).
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{i4) Kalkatungu place contrasts in homorganic nasal plus ora! stop sequu‘lces

labial : " [myp] - campar saliva, phlegm
lamino-dental [nt] kania head
apico-alveolar - - [nt] ° wantal - mussel sp.
apico-postalveotar ot} pania-panta gecko sp.
lamino-alveopalatal [pc]  kapcali hang down

dorsal [gk] waunka leg

Hoemorganic clusters stand in sharp:contrast with heterorganic clusters. As discussed
above, severe constraints apply to place features of segments in heterorganic N-O
clusters in Kalkatungu, This is the final indication of the special status of homorganic

clusters, :.

§3.4.1:On the feature content of homorganic clusters.
I propose that single intervocalic segments. and- intervocalic homorganic N-O clusters’
demonsirate identical place phonotactics because of their representational similarity: -both
possess a:singie intervocalic place feature. From the.earliest work in autosegmental
feature geometry it was assumed- that homorganic clusters dre linked to i single place
feature instead of both segments being linked to adjacent instances of the same place:
feature-(e.g., Steriade 1982, Clements 1985, -and subsequent feature geormetric work on
homorganic clusters, such as It 1986 and other references listed below; and work on the
OCP and ‘place features, such as McCarthy 1981, 1986). Other representational
frameworks of feature organisation assume that homorganic N-O clusters share a‘singlé
place feature (as, for example, in the Articulatory Phonology framework of Browman &
Goldstein 1989, 1992, in which both segments in a homorganic N-O clusier are
characierised formally with a single oral gesture).

The notion that homorganic clusters possess a sigle place feature is indebted to
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work on the structurally dr.nh.l:g.ljdllis.statils and behaviour of geﬁlinates (Steriade i982,
Prince 1984, Hayes 1986, 1986b, Schein & Steriade 1986, infer alia): These works
devcloped the net‘ion that .gemina'tcs hav.c a smgle.melodic position while: at the same:
time occupy two tlmmg and,for syl]abu. posmons Therefore rules or conatramts referring
only to the melody tier by neccmty treat gemmates as single segments The same IL)[,IC is
extended to the place'tier': corisﬁaints vr'eferring to the place tier are expected to freat
single segments and homeorganic clusters identically (Steriade 1982, Prince 1984:242-243,
Clements '19905321-322). Further evidence that homorganic clusters possess a single place
feature comes .from place assimilation processes. Haye§ 198(’;53, 1986I.3. analyses '
assimilation rules as the propagation of the place feature of one segment onto another
segment by autosegmental spreading. This reinforces the doubly-linked representation of
homorganic seq.uences.

The defiiult realisations of single segments and. homorganic clusters in some:
languages provide further evidence that they have similar place representations,
Ngiyambaa contrasts dental and alveopalatal laminals in the vocalic contexts-[a_a] and
[a_u), as shown in the minimal pair in .(15.a). Homorganic laminal N-O clusters also.
contrast in these-environments, as shown: in (15.b). In some vocalic environments the -
contrast between: the two:laminal series is not active. Lni these environments single
intervocalic laminal consonants and. homorganic laminal N-QO- clusters have default dental
ar alveopalatal articulatiornt. When adjacent to the front vowel [i] the neutral laminal -
segments are realised as alveopalatal {15.c-d), and in the context {u_u] they are realised

as dental (15.e). Data here are from Donaldson 1980:51-56.

85




(15) Contrastive and default articulation of laminals in Ngiyafriﬁaﬁ. .

a. laminal segments in contrast katal bough shed
' ' kacal wouoden water vessel
b. homorganic cJusters in contrast wantuka later on
mapcu leecl
C. n¢ contrast in environment i_a kiNHar ({p]) ) thin
kiNH.THar ([pc]) diarrhoea
d. no contrast in environment a__1" makaNHi ([p]) tree sp.
i o ya:NH.THipu ([pc]) = inw circle
€. No contrast in environment u__u nuruNHu ([n]) crabhole

PuNHTHu ([nt])© sared

These facts demonstrate that homorganic N-O clustérs show the same pattéin of
aliophony as single segments. This is elegantly understood utider the assumption that
both phenetic sequences are characterised with a single intérvo'c'a'lic'place feature,
motivated by-the phonetic fact that both are articulated with a single laminal gesture of
occlusion. Therefore these facts constitute evidence that single segments and homorganic
clusters are both represented with a single. place features, allowing for a unified

treatment of this pattern of allophony in Ngiyambaa.

§3.4.2 Intervirealic place fentures and the perceptyal theory of markedness.
It is clear from thie discussion in the preceding sections that intervocalic position is
unique as the position of maximal contrast of plice features iri Australian Ab_original
languages. In this section 1 argue' that the’ special aéoustic,v’perceptuzil status which
intervocalic place feafurés bossess“ is responsible for their special phanotactic status. This
special acoustic/perceptual statis rests in the fact that place features are most satient
when flanked by vowels.

Independent acoustic cues signal the place features of a consonant in the V-C
‘context and in the C-V coniext (see discussion in §2.1.2.8). In the V-C context place
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features are cued by vowel formant transitions, and in the C-V context place features are
cued by vowel formant tiansitions as well as the burst properties of a plosive. An
intervocalic consonant benefits from both sets of place feature cues, and:as a result is
more salient than consonants which are cuéd by only C-V or V-C properties. The
consonantal positions which possess only C-¥ or'V-C cues correspond to all 'of the
positions of neutralisation: C; -and C; segments possess-only V-C cues and C and'C,
segments possess only C-V cues. - ~

Not-only do intervocalic consonasts benefit-from both sets of place cues, but they
are also preserved from the obscuring influénces of place cues exerted by an adjacent
consonant, as in co-articulation. See the literature on gestural overlap and gestural hiding,
such as Browman & Goldstein 1989, 1992, and the reférences therein. Wher distinct
segments are co-articulated, their place cues are simultaneoiis, meaning that the less
robust of the two sets of cues is pereeptually weak. For example, it is well knowii that in
English and other languages, the place cues of alveolar coronals are perceptually opaque
under co-articulation with:a following non-coronal (Gimson 1962, Bailey 1969, 1970, Blust
1979, Zsiga & Byrd 1990, Byrd 1992, Nolan 1992, Lamontagne 1993). Also, place
assimilation, both historically and synchronically, i understood at least partially as an
cffect of overlapping of the place cues of two segments (Ohala 1990, Jun 1995).
Intervocalic consonants by definition are not subject to these obscuring influefices.
Likewise, intervocalic homorganic clusters are defined by a single place feature which
possesses both V-C and C-V place cues in a fashion similar to single intervocalic
consonants. My proposal that features are unmarked in positions where they are
perceptually robust predicts that homorganic clusters are less marked thin heterorganic
clusters since the homerganic clusters have a single place feature.
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"The free occurrence of place: of articulation i'nt.crvoc'alically receives a formal
account in the perceptual théory of markedness, described in chapter 1 (§1.2.2). Recall
that I proposed that constraints against the occurrence of features oceur in a fixed
ordering relationship based on the refative perceptual recoverability of the feaiure
involved. The enhanced saliency of place features in intervucalic'iiosition means that
#[place] constraints in C,, are less strictly enforced than constraints referring to the
samie features in nof-intervocalic positions. This may be expressed formally as a fived
constraint ordering: *[place], «[ptace]"™ » +{place]VV. Since intervocalic plice features
have miore’ cues, the percepitual theory of markedness requires that #[placé]¥CV s the
lowest ranked constraint. This hierarchy éxpresses the fact that consonantal piacé
contrasts are universally more likely to be neutralised when adjacent to o consonant, as in
heterorganic clusters, than whenin‘intervocalié position. Place features are licensed in
Cior ORly at the cost of violating +[place]YCV. But sinée it is the lowest Tanked constraint,
licensing place features in other structural positions implies that the same features are
licensed in G, as well. This requires that place feéltu‘fcs are elaborated in G, before
other positions. Therefore the inventory of place ‘ft_:';ifurcs licensed in Ci,,,cr_i:orrcsponds to

the traditional notion of the phonemic inventory of places of articulation.

§3.4.3 Prosodic licensing.

I have presented an account of homorganic cluster phonbtactiés in acoustic terms. I now
present a critique of a recent account of the same patterns formulated in a theory of
prosodic licensing. In this section I argue that the facts discussed in this chapter
demonstrate that the formalism of prosodic licensing does not predict the attested special
status which homorganic clusters display.
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The preferential phonotactic status of homiorganic clusters compared to
heterorganic clustérs-has'been discussed extensively in the Jiterature and analysed within
a variety of theoretical frameworks (Hankamer & Aissen 1974,:Steriadé 1982, Prince
1984;°1t6 1986, 1989, Goldsmith 1990, Yip 1991, It & Mester 1993, Blevins 1995,
Steriade’ 1995a). Recent approaches withiii the framework of Prosodic: Licensing (1t6
1986, 1989, Goldsmith 1990, It6 & Mester 1993, Blevins 1995} ‘emphasisc. the defective
nature of the syllable coda position; proposing that it is unable fo-license the full set of
consonantal features active in the language. Therefore these approaches areframed in
notions of licensing relationshiips between units of prosody and ségmental features.

The argument proceeds that the codais inherently defective and thus subject to
constraints on its ability to license consopantal feature contrasts which dre permitted in
an onset, Thus codas may contain only segimental contént which they are able to license,
or link to features licensed in-an adjacent segment. A recent instantiation of this type of
constraint applying-to codas is the Coda Place Condition in Prosodic Phonology (1té &
Mester 1993, following on similar conditions ia Ité 1986; 1989). This is a restriction on
linking between a mora and a consonantal place node, The version of Prosodic
Phonology presented in Ttd & Mester 1993 eipresses segmental licensing in terms of "safe
prosodic paths" which are defined by path conditions on the linking between prosodic

and segmental structure. Brief definitions of the relevarit concepts are: given in (16).

(16) Prosodic Phanology: an informal subset of basic concepts (It6 & Mester 1993)
a. Prosodic Path (informal definition): A prosodic path is a sequence of nodes and
association fines connecting prosody and elements of segment siructure.

b. Safe Prosodic Path: A prosodic path is safe iff it obeys all path conditions.
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¢. Coda Place Condition (a path condition active in Japanese); A path between a mora
and a consonantal place nodé, yi-[place], is not safe.

o

|

[p]at,t:]

d. Segmem Licensing (mformdl definition): A node is licensed if It terminates at least one
safe path; segnents are licensed if their root’ and place nodes are licensed.

The Coda Place Condition (CPC) (16.c) generates the pattern attested in languages that
allow only homorganic clusters. In languages, sich as Japanese, where surface forms are
consistent with the CPC, the coda is unable to license an independent place node. In this
case the coda segmem may lmk to the p]ace node of a fol]owmg onset segment
producmb a homorganic sequence. As a result homorganic clusters are well-formed even
if the coda is unable m license a piace node since the segment "piggy-backs" on the place
node in the followmg onset by autosegmenta] spreadmg Hetewrgamc clusters (17) are

jmposmble because the path from the coda mora to the p]ace node it dommates is not

safe (by the CPC) and so the p]ace nodc does not terminate a safe path and the segment -

it'is a part of cannot be licensed (lﬁ.d).

(17) Structure of a N-O heterorganic cluster, showing the safety status of each path.

L o
S |
N o C
U s }
unsafe - [piace] - - [place) - safe

In Japanese homorganic clusters, the single place node terminates two prosodic paths,

*The licensing of root nodes is not relevant in the present discussion.
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ane initiated from p, in a coda, and one from o, in an onset. According o segment
licensing (16.d), as lohg as at least one of those paths is safe then the place node itself
will be licensed, and with it both segments in the cluster. The path from the coda p to
the place node is unsafe, ruled as such by the CPC, but there is no restriction on a place
node oc.:curn'né i.n. tﬁe following onset. Thcr;:fore the path from o is safe, the place node

1 licensed, and the structure of homorganic clusters in (18) is well-formed.

(18) Structure of a homorganic cluster, showing the safety status of each path.

M o
| I
N R &
e
unsafe [place] - safe’”

These types of prosodic accounts of the special status of homorganic clusters encounter
problems in Australian Aboriginal languages. I witl show here that one problem with the
prosodic approach is that it canniot allow the set of features permitted in doubly-linked
structures to exceed the sum of the features permitted independently in the two
posilio.ns. L will usé the language Kalkatuﬁgu to illustrate this. The combined place
features contrastive in both positions in heterorganic clustcrs does not exhaust the set of
piaces contrastive in homorgamc clusters in Kalkatungu Kalkatungu allows only aplco-
a]vcolars and apico- postalvcolars m C, (19 a) and labials and dorsals in C, (19.b).

Laminal segments are =& in either position in heterorganic clusters.
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(19} Place contrasts in Kalkatungu heterorganic clusters.
a. C, places apico-alveolar

apico-postalveolar
b. C, places * bilabial

dorso-velar

Following the prosedic licensing “safe paths” formalism discussed above, let’s assume that
thése :facts may be expressed_as the folluwing path conditions: The path from a coda
mora .to a.C, place node spec.iﬁes.:l with the apical ar_ticulato_r, p-[apical] {20.a), is a safe
pa.th; and {he path f;'om a syllabie to a C, place node specified with the labial or dorsal

articulator, o-[labial]/[dorsal] (20.b), is.a safe path.

(20) Kalkatungu cluster place phonotactics as path conditions.

ST T bl e
f |
C, C,
| I
[apical]- - -+ {labial)/[dorsal]

As a result, both of the relevant paths.in a Kalkatungu apical+labial N-O cluster, such as
n[anpal, collect, or [wanpal, "double broom” insirument, are safe. The path y-[apical] of
the Cl seénicnt is safe following (20..a) and the path o-flabial] of the“C2 segment is safe
following (20.b). Similar observations will apply to apical+dorsal ciusters. The path
conditions for Kalkatungu heterorgaric clusters rule out clusters where either or both of
the members are laminal, accurately reflecting the surface distribution of laminat
segments in Kalkatungu.

Consider now the structure of homorganic labial or dorsal clusters, as in [campar),

saliva, phiegm (21). The place node 1n this structure terminates the safe path o-flabial].
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Because the: piace node is licensed in this way, labial articulation of the C, nasal stop is
licit in spite of the fact that the path p-[labial] is not safe. Therefore the structure in (21)

is well-formed in Kalkatungu under a prosodic phonology account,

(21) Labial homorganic N-O cluster [mp].
I |
e G
{ }
unsafe - [labial} safe

‘The homorganic apical N-O clusters [nt], [nt], as in the Kalkatungu forms [wantalj,
mussel sp., and [panga-+pantal, gecko sp. in (22) is well-formed for similar reasons. The
place node in this structure t;erm:'nates the safe path p-[apical]. Therefore the place node
is licensed and apical articulation of the C, oral stop ts possible in spite of the fact that
the path rr-[apic.:a]] is not safe, In this the(;ry-the two place nodes in (21) and (22) are

licensed through prosodic paths initiated from different elements of prosodic structure.

(22) Apical homorganic N-O clusters [nt], [n].
_ . o .

i :
| I
C, A o
T e )

safe - : [apical] - tnsafe

Finally, let us consider the structure for lamino-alveopalatal and lamino-dental
homorganic N-O clusters. The path conditions (18.a,b) do not permit the laminal
articulator to be licensed in either C, or C,. Therefore both of the paths which the place
node terminates in (23) are unsafe. Since the place node in this structure does not
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terminate a safe path', this structure 18 predicted as ill-formed. This is an undesirable
result since homorganic laminal clusters are permitted in Kalkatungy, as in [kanta], head,

and-{kancali], hand down. -

{23) Laminal homorganic N-O cluster [nc], [nt].

R a
L I
C, C,
{ }
unsafe N flaminal] unsafe

This ano similar types of prosodic licen.sing accounts of Kalkatungu hornorganic N-O
clusters predict that lammal clusters are impossible since the lammal places are not
mdependent]y llcensed in elther C, or G, in heterorganic clusters. As 1 have shown this
predlcnon is incorrect. Therefore prosodrc llcensmg is madequate as a theory of the

specral status of homorgamc clusters

.§3.5 Summury of the unmarked status of homorgamc N-O clusters

In summary, mtervot,ahc posmon is the position of maxtmdl contrast for LDnbOﬂﬂl‘ltdl
place features In Australlan Abor]gma] languages, single mtervoca]rc segmems and
homorgamc clusters show max:mal contrastiveness of place features Thls fact is
motwated ‘on acoustic grounds, based on the assumpnon that features are more likely to
be targets for neutrahsatlon in Lontexts where they are not sallent]y cued. Central in this
accourit is the fact that intervocalic place features have augmented saliency because they
benefit from perceptual cues in both the V-C and C-V transitions. I have: argued that this

acoustic account is superior to competing theories of the special status of homorganic
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clusters such as prosodic licensing.

§3.6 Homorganic L-O clusters.

In addition to homorganic N-O clusters, mary :Austra]ian Aboriginal languages also have

homorganic L-O clusters, discussed in this section. There is reason to believe that these

“clusters, iike the homorganic N-O clusters, have a single place feature. Based on the

rei)reéerltational similarity bettveen homorganic N-O and L-O clusters,. a natural
assumption would be that hemorganic L-O clusters show a similar unmarked phonotactic
status, However, the distrihutional behaviour of homorganic L-O clusters reveals a
marked status compared to homorganic N-O clusters, and even compared to heterorganic
L-O-dlusters. .

In this section, I cl_einoustrete the marked status of homorganic L-O clusters, and
propose an account o_:f'it. T.propo:sle that the two segments in L-O clusters are produced
with distinct gestures of the’ same articulator (here I assume a definition of gesture
indebted to work in Articulatory Phonology, Browman & Goldstejr_t 1989, 1993), This is in
spite of the fact that they are, strictly speoking, homorganic (beeuuse they involve the
same. .art'iculator). 1 cli.stinguish.two types of homorganic sequences, monogestural and
bigestural, Homorganic N-O clusters, in contrast with homorganic L-O cluster, are
monogestural, and T oropose a constraints formalism which expresses that they are

unmarked because of this fact.

§3.6.1 Implication.
It 1s a clear pattern in Australian phonotactics that homorganic L-O clusiers are marked
compared to heterorganic L-O clusters and homorganic N-O clusters. 1 begin by
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'demonstrating this fmm imp]icationa] patlems Homorganic L—O clusters have a relatively (vii) 1-2/lat0-2 . . Gaagudju. Marra

Mangarrayi
restncted cross—imgunstlc d]StrlbullOl‘l Thcy occur in a rclatlvcly smal] subset of languages o : Egalakan
gandi
whlch permit homnrgamn N—O Llusters and hctemrgdmc L- O clustem Also, even among Tiwi
Wambaya
thc_ languages whlch permit homorgamc L-O clustcrs, not all permit the full set of : Warndarrang . :
(viii) 1-2/latl1-2 Garawa Alawa Djaru
clusters corrt.spondmg to cach tateral phoneme The table in {24) orgamses languages . . Gunin . Gugada Nyigina
Limilngan Mantjiltjarra Ungarinyin
into three columns based on whether they disallow homorgdmc L-O clusters (24.a), or Madhimadhi ~ Murrinh-patha Walmatjarri
Nparndji Nyangumarta Warumungu
allow the full set (24 b) or permit only a subset of the possible clusters (24.c). The o . Warlmanpa . Pintup1 . . Watjarri
Warlpiri ~ Yankuntjatjarra
languages are orgamsed honzontally accordml, to their phonemic mventory of contrastive (ix) 2-2/1at0-1. Bidyara-Gunabula
Guugu-Yimidhirr .
coronal places and their inventory of lateral segments (see chapter 2 for details; "1-1/lat0- .. Kayardild. .
Wembawemba
1" means a 1- lammal/l-aplcal language with a smglc apical Iateral etc) (x)2-2/lat1-1 Miriwung
S (i) 2-2/tat0-2 Djambartpuyngu  Yukulta Muruwari
Djapu . Warndarrang
. . . L . . Gaa]pu
(24) Cross-linguistic patterns in the distribution of homorganic L-O clusters:. . Kukatj,
Inventory a. Absent b. Present-complete c. Present-partial Ngawun
(i) 1-1/1at0-1 Bandjalang ) ) Ritharrngu
Djabugay . Tharrgari
Gumbaynggir . Yindjibarndi - )
Kuku-Yalanji (xii) 2-2/lat1-2 Nunggubuyu Yirr-Yorront Gooniyandi
Nyawaypi (xiif) 2-2/lat2-2 Badimaya Alyawarra .., - Panyjima
Warrgamay Bularnu Arabana Pitta-Pitta
“ Yaygir . - Jiwarli . Arrernte.. Warluwarra
Yidiny Martuthunira Baagandji
(i) 1-1/1att-1 MalakMalak Payungu Diyari
Nganyaywana Yanyuwa Garlali
(i) 2-1/lat0-1 © - Anguthimri Kuuku-Ya'n : o Kalkatungn
Gog-Nar Ngivambaa ' Yandruwanhdha
Kuku-Thaypan Umpila )
Mbabarram
“Uradhi
Wik-Ngathana :
Yuwaalaraay It is clear from this table that homorganic L-O clusters are permitted in a minority of
(iv) 2-1/1at1-1 Kurrtjar
(v) 2-1/lat2-1 Anindilyakwa languages, an initially surprising observation when compared with the pan-Australian
Olkol
(vi) 1-2/lat0-1 Wergaia distribution of homorganic N-O clusters.

There is no way of predicting whether a language allows homorganic L-O clusters.
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It certainly cannot be predicted with complete accuracy from the phoneme inventory or
any (I)ther. obvious attribute, Ngiyafnbaa and'Yuwaalaraay (24.1ii), Warlpiri and Pintupi
(i4.§iiij, Iz.m-d 4A'Iy.aw;arra and .Yﬂnyl.iwﬂ (24.xii) are examples of pziiré of la ngﬁages with
usscntiﬁlly dentical pl.'.m'nemc' invéﬁmries and plmnmacli:c palléms fr.om approximately
the éa:ﬁe reglon§ of Ausfralia. Fhrthernﬂorc, the p'air of Ngiyambéé aﬁd Yu.waala;aay Va.re
qﬁité close geneticsi]ly. But ih'each.case the twé lénguages differ in that the first does and

the second does not allow homorganic 1-O clusters.?

§3.6.2 Frequency asymmetries.

Another i.nc'l'ication of the marked status of homofganic L0 clustcrs; is that they occur at
lower freciuéhcies.than their heterorganic coﬁntérparts (in languages which.perr.r'lit bt-)tﬁ
structures). This s the opposite of thé behaviour of N-O cluisters, where homorganic
clusters are always more frequent than heterorganic clusters. Frequency data of the
permitted word-medial L-O consonant clusters in Kuuku-Ya'u illustrate this (Thompson
1988:9). Kuukﬁ-Ya'u has a single lateral phoneme, and so there is one possible

homorganic L-O cluster.

8 There is one variable in the phoneme inventories which shows a partial correlation .
to whether the language permits these clusters: languages which allow only apical laterals
tend not to allow homorganic L-O-clusters, while languages with laminal laterals tend to
allow them. This tendency is most robustly seen in languages with place nventory 2-
lam/2-apic. Of these languages, a majority of those which permit laminal laterals (xii and
xitf) have homorganic L-O clusters; on the other hand, most of the languages without
laminal Jaterals (ix and xi) do not allow them, [ have no thoughts on why this is the case.
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(25) Occurrences-of heterorganic.and homorganic L-O.clusters in Kuuku-Ya'n.

a. Ip 23 b, k2
11 B
Ic 17
1k 36

The low frequency of homerganic 1-O clusters clearly indicates their marked status.

§3.6.3 Incomplete place contrasts in homorganic L-O, clusters.

The third phorotactic asymmetry between homorganic L-O and N-O clusters is the
presence of gaps in the set of expected homorganic L-O clusters in several languages.
While. there is always a full set of homorganic N-O clusters (one-to-one correspondence
between nasal phonemes and homorganic N-O clusters), not ail languages have a
homorganic L-O cluster corresponding to each lateral phoneme. Languages which have

an incomplete set of possible homorganic L-O clusters are listed in column (24.c).°

*Most of these languages have only the lamino-alveopalatal cluster [4¢] (which in
some is in contrast with the apical+Jaminal cluster.[Ic]) and-lack the apical homorganic
clusters {It] and [L{]. The languages which have homorganic laminal L-O clusters but lack
homorganic apical L-O clusters are Djaru, Nyigina, Panyjima, Pitta-Pitta, Ungarinym, .
Walmatjarri, Warluwarra, Warumungy, Watjarri (see also Gooniyandi).. The homorganic
laminal cluster-always has a low frequency. The absence of the apical clusters may thus
be accidental in some cases, since it is expecied to have a low frequency as well. This is
suggested in Gooniyandi, which has [£c]-a few times, [It] as-a marginal cluster attested
once, and [11] is not found. But most of these languages are concentrated in the north-
west of Australia, suggesting that this pattern is.an areal phenomenon, evidence that it is
not accidental.

Pitta-Pitta and Warluwarra are both 2-laminal\2-apical. languages with both
lamina] laterals; they have [1t] and [4c] but the apical clusters are not found. The
descriptions of both lanuages are salvage studies, so this may be an effect of the size of
the vocabulary database. Panyjima has the same phoneme inventory anc has [£c], lacking
the apical clusters and [Jt]. Dench 1991:131 proposes that this pattern is systematic,
deriving from the constraints on permitted heterorganic clusters. Noting that [£] is
independently well-formed in C, and [¢] in C, in heterorganic clusters, he proposes that
[Ac] is the concatenation of these two segments, He expiains the absence of {lt] and {l{]
by appealing to the fact that [t] and [{] are not permitted-in C, in hetererganic clusters.
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$3.6.4 Reversal in the markedness of manner features in homorganie clusters.
Onre final pattern shows that homorganic L-O clusters are more marked than homorganic
¢lusters: homorganic L-O clusters occur at lower frequencies in languages which permit

both. This is shown with frequency data from Ngaanyatjarra (Harvey ms.) (26).

(26) Ngaanyatjarra cluster frequencies: homozganic N-O and L:O clusters, .

nt 29" t 10
ng . 29 o 11
pc 13 i 7

In chapter 5 I demonstrate that laterals are less marked than nasals in C, in certain-
classes of het‘ero“rgahic c]usterstt But in ht)rnorganic clusters th'ere. 15 8 reversaflr .as shc)\;rn
in (26): - homorganic N-O clusters oceur.at higher fr'ec']uencies than. their homorgtmic L-O
counterparte. This reversal of the markedness relationship between [nasal} and [lateral] in

C, is further indication of the marked status of homorganic L-O clusters.

§3.6.5 Ttte mpre'sentation of hOmorgartic L-O clusters.

We hdve seen clear evidence that homor;_.,dme L- O clusters are. marked. This appears to
centradtct the pattermng seen earller homorgam(. sequences and single segments have
free d]strlbutlon intervocalically, unlike heterorganic clusters, In this section I propme a

gestural account of the marked status of homerganic L-O clusters.

Dentals do not occur in heterorganic clusters, and he would argue that this explaing the
absence of [1t] (note that [pt] is permitted). For a variety of reasons, this type of solution
is not possible in Pitta-Pitta (ldmina!s don't occur in either C, or C2 in- heterorganic
clusters), Ungdrmym ([4] isn’t licensed in C,), Warluwarra ([£] isn’t licensed in C, and [c|
isn't licensed in C, following a lateral segment) and Warumungu {[c] isn’t licensed in C,
following a lateral segment). (See the entry for each language in appendix B.)
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To highligltt the rebresentettonel similarity.betwee'n:honﬂorgatt’ic 1-Q.clusters and
homorgamc N-O clusters, I begin by briefly defending the premlbe that homorgamc L-O
clusters have a smg]e place feature. First, place features are !tccnsed in homorgamc L-O
clusters which are not olherwise ]icensed-in the position in question- Apcal stops oceur in
C,.in the c,]uaters [1t} and [lt]. Most langudj,es do.not permlt aptcals in C, in heterorganic
e]usters Assummg that these ctusters possebs a, smgle [aptc'tl] feature, allows the ﬂplccll
oral stops to be licensed in C2 in the same. way they are in the correspondmg N-O
clusters [nt] and {nt], follpwing_the_constraints formalism already described.

Second, stops frequently undergo place assimilation to an adjacent lateral, and vice
versa. BEvidence comes from altemations_ in morphologically complex forras. Suffix-initial
coronal oral stops assimilate in place of articul_ation to root-final laterals m many
Australian languag_es. See? for example, Blake 197%a:17 on Kalk._atungu: stail+tu/ >
[1ailtu], firm-ergative, and fwantal +tu/ ~ [wantal{u], shefl-erg (stem-final nasals condition
the same assimilation: /mucun+ttu/ — [mucuntu], chicken hawk-erg). The spreading
analysis of assimilation (Hayes 1986a, 1986b) requires that the assimilated clusters which
are the output of these rules share a single place feature,

In spite of this representational similarity between homorganic N-O and L-O
clusters, I argue that they differ in gestural complexity. In my account of the marked
status of homor_'gamc L-O clusters, I take as a starting point the notion cf the gesture in
Articulatory Phonology (AP, Browman & Goldstein 1989, 1992).

In AP, gestures are represented as features organised into bundles on tiers
corresponding to the active articulators. There are tiers corresponding to the labial

articulator (the LIPS tier i AP, or my [labial]), the coromal articulator (termed tongue
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tip, 'I'I‘,‘ by Browman & Goldstem, but. it subsumes bo.t.h.the apical aod l:uninai coronal
.sob-articulators- equivalent to [corona]]), the tongue body (TB, equivalent i [dorsal]),
and the velum (VEL, equwalem to [nasal]).!® A gesture on the velum. @iz, [nasal]) tier
defmea nasality. The t;ers are parallel and the features d1splayed on the tiers are
assumed to have internal duration and thus are phased with respect to each other,
allowmg overlap between gestures on chstmct tlers This g g,wes the formal represenm:on
of gestures in Aruculatory Phonology the appearance of a gestural score. For example
the nasal segment [m] has synchronous gestures on the [labial} and [nasal] tiers. A
gestural score for the sequence {impi] is presented in (27). The gestures are darkened,
The single gesiure on tee [lab:‘.a]]'-tier is the labial articulation of both segments. The
gesture on the [nasal] tier (the lowermg of the velum) overlaps with only the first half of
the period of the [lablal] gesture creating the homorganic N-O cluster. The [dorsal]
gestures before. and afier the cluister are for the high front vowel [i]. There are no

coronal gestures in the sequence [impi], and thus the [coronal] tier is empty.

(27) Gestural score for the homorganic sequence [impi].

i Im] [p] [
[nasal} i -
[dorsall  NEEE—— N
[eoronal] -

[abiall  —

In AP pestures are not merely slets on a tier. They are feature bundles, composed of the
following featural information: Constriction location (CL), more commonly known as the

passive articulator; constriction degree (CIY), corresponding to aperture; and constriction

T hey also assume a glottal articulator tier, which is not relevant here.
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shape (CS), which denotes instances wheré segments differ in the shape of the
articulator. The CD features for consonants are [closed] for non-continuants (oral and
nasal), [critical] for fricatives and [narrow]-for approximants. These corrcspond to
[~coat], [+cont, —son] and [+cont, -+son] in standard feature 1€rms..

The constriction features (CL, CD and CS) are all crucial in the definition of a
gesture. Two gestures are identica} only where all of their features are identical.
Therefore gestures which differ. by only one of these features are formally non-identical,

corresponding to distinct gestural events. This definition of gesture in AP is presented in

(28).

(28) Gesture: Two gestures are identical only if they are produced by the same
articulator and have identical- p]ace, aperture and constriction shape features.

The h[labial] gestures of the.stop [.p] and the nasal {m] are identical in tlo's definition since
they have identical place ([iailabia]]) and CD {[~cont)) features. ! These wo segolents
differ in that [m] ooesesses .an independent {hasal.] gesture, but this is independent of
their Structures on the [labial} tier. In.contrast, the bilabial stop '[p] and 1he.bilahial
fricative [B] involve non-identical gesmres., since they have different aperture features:
[—eont] for the [m]' ([closed]' in -.Browma'n & Goldstein’s terms) and [+cont] Eo.r the [B]
{or, [critical]). A -sequenee of homorganic segmente which diffef in one. (or more) of the
constriction feat'ure.s. Iis_ reofesented formally as two distinct gestures. A [mf] sequence

thus cannot be represented with a single [labial] gesture. Two segments are monogestural

UThe gestures for these segments are also non-distinet-in lacking constriction shape
features.
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only Wh;ré they possess iden.tical. ‘.ralut;,s for all of .the features which: =clo:fme a gesture.

[n these gestural terms, there are two types of homorganic clusters: those which
mvolve a smblc &,esturc “of an dl‘tl(.LlldtOl‘ (such as the [fabial] gesture for [mp]); and those
which involve two ges_tures by thc same articulator. The cluster [mf] is an example. Its
gestural score, with two [labial] gestures, is presented in (29), for comparson with the

score for the monogestural cluster [mp] {see (27)).

(29) Gestural score for the sequence [imBi]. .

@ e

[nasa] - :
[dorsal] - EE————
[coronal]

Habial] — .

{—cont] [+cont]

Th]s fqr.mai.ism provides msight into tﬂe \;\’Ell known.a.symmetl;y in the place assimilation
of nasals 1o following obstruents. A- -variety of work hdS drawn attention to a mgmﬁcant
cro»—hm_.,ulstac generahsat:on that homorganlc nasal plus fncatlve clusters are more
marked l]’ld]‘l humorp,am(, nasal plus stop clusters (Ciements 1987, Selkirk 1988 Padgett
1991) In AP the blgestural complexity of homorgamc nasal plus fricative clusiers
predicts that they are marked compared to the rnonogestural .,lmphuty of homorgamc
nasal plus stop clustera . . .

This is hypothetlcal for Australian Abongmal Ianguages, since they typically do not
have fricative phonemes. But similar observations apply to homorganic 1-O clusters,
Laterals and stops in the same place series have distinct stricture features, stops being

obstruents and laterals being approximants, They are thus similar to the nasal+fricative
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clusters, being éharacteriséd by non-identical gestures,

In their diséﬁssioﬁ of the represehtation of lateral sonn.rants in AP; Browmaﬁ &
Goldst&in. 1989:228-229 pll."()pose that laterality. is're.prcsented by a constriction shﬁpe
feature on the {dorsal] “tier, [n‘arrowcd],.which describes the na'r=row1ng of the tongue mass
to a.ll'ow lateral ;ajrﬂow. They fﬁrthcr pm.pose that tﬁc [approximant] aperture feature of
laterals is-on the {dofsal]'iief and that lﬁtéral [coronal] gestures are [--cont], as in ‘i'tops
and nasals. Thls approach is problematic since it is mconststent with both phonologlcal
and arnculatory facts. It is generally recognised that there is a close association between
lateral manner and coronal place, based on phonological evidence (Rice & Avery 1991a,
Shaw 1991 iand _B_igvins__1995j._Furthcrmm;c,._the: coronaj articu[étor, as.dufined by Keating
1991, is in different positions for central and lateral segments. The rim of the tongue,
defined as a part of the apical articulator by Keating (1991:31, following Ladefoged 1989)
is Jowered in the case of the apical lateral {I] but is raised making an articulation with the
upper premolars and the sides of the alveolar ridge in the case of the apical stop, [1].
These facts indicate that [lateral] is to be considered a constriction shape feature of
[coronal] gestures (in addition to the [narrowed] feature on the [dorsal] tier). Because of
this, laterals and stops in. the same -place series- have non-identical feoronal] gestures and

the two segments in homorganic L-O clusters are formally separate gestures,

§3.6.6 Formalism of the marked status of bigestural homorganic clusters,

The formal assumptions in AP are not entirely satisfactory in how they resolve the
marked status of homorganic L-O clusters. The formalism of gestures in AP requires that
bi-gestural clusters have complex place structure. This allows an account of some of the
marked propertics of L-O sequences. However, a theory which requires homorganic L-O
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clusters to have a sequence of place features is contradicted by the strong evidence that
these clusters have a single place feature from licensing and assimilation Eacts (as
discussed above). At the samie time, the definition of the gesture in AP plays an
important role in predicting the marked status of honiorganic L-O clusters.

I now set-out in brief the properties of a-theory which is able to account for the
complex phonotactic behaviour of homorganic L-O clustérs based on their gestural
complexity while maintaining the observation that they have ane place feature..1 propese
that heterorganic clusters and bigestural homorganic:clusters are both marked, but in
different ways. Heterorganic clusters are marked because of the pérceptual complexity of
consonants which possess only V-C or C-V- transition cues {discussed‘in $3.4.2). This is
expressed-formally by the constraint ordering [place]Y, *[place]VC 3 «|place] <Y
Homorganic £-O clusters clearly possess both V-C and G-V place cués and thus are not
marked on this count, Bigestural homorganic clusters, on the other hdnd. are complex
because of the inherent difficulty in executing a sequence of gestires by the same
articulator at the same place of articulation. Sequences of gestures prefe rentially use
independent, spatially compatible articulators, thus allowing for temporal overlap of
adjacent segments (Lindblom 1983:240). Homorganic laterals and stops cannot be
overlapped and in this regard such sequences are marked. 1 formalisé this with'a

«*COMPLEX constraint, expressed in (30). -

(30). «COMPLEX
Avoid sequences of consonants which involve distinct gestures by the same articulator.

Heterorganic L-O and N-O clusters such as [Ip], [Ik] and [np], [nk] are marked because
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they violate x[place]®Y and *fplace]¥". These clusters do not violate *COMPLEX since

the segmerts:in each cluster are produced by different articulators. Homorganie L-O

clusters-such as [lt] and-[4c] violate +COMPLEX, but:they do not violate +[place]®Y and
s[place]YC since they have an intervocalic place feature, Homiorganic. N-O clasters do not
violate any of these constraints: they are uninarked under *COMPLEX since they are
monogestural; and they do not violate *[place]“¥ and [place]"". These facts are outlined

in (31); asterisks indicate constraint: violations. .

(31} Constrainis evaluation of L-O and N-O-clusters.

Constraint- evaluation Constraint evaluation
Clusters *[place)/C_V, «[place]/V_C +COMPLEX
[ip] * {marked) (unmarked)
{It] “(unmarked) - St -+ * (marked) -
(np) * (marked) {unmarked)
[rap] (unmarked) - (unmarked) -

The constraint evaluation shown in this table demonstrates that the least marked: cluster
type is a homorganic N-O sequence. Whether a.language elaborates heterorganic elusters
or bigestural homorganic clusters depends on whether the constraints *[place]“¥, -
[place]¥S or *COMPLEX are violated. The Australian facts indicate- that *[place]®Y and
#[place]" are more prevalently relaxed in these languages than *COMPLEX, since: :
heterorganic clusters ate more widely attested than homorganic 1.-O clusiers. At the
same time, the fact that Hiomorganic 1-O clusters possess a single intervocalic place

feature allows them to demonsirate the special properties described earlier in this

section, such as the licensing of the apical place features in C,.
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§3.7 Summary.

I have shown in this chapter that homorganic clusters have a special status in Australian
Aboriginal languages. Homorganic N-O ¢lusters are attésted in all langunges and at
higher frequencies than other cluster types. Also, place features dre attested in
intervocalic homorganic-clusters which «re not permitted in either C, or'C, in’
‘heterorganic clusters. I account for these facts based on the pétceptual theory of
markedness: intervocalic place féatures have more perceptual cues, and thus are
unmarked.

" Homorganic <O clusters demonstrate some of -these same special attributes of
homotganic N-O clusters. For example, coronal stops (especially apicals) are often
licensed i C; in these clusters when they are not licensed in that position in lieterorganic
clusters. This and other facts from assimilation alternations indicate that homorganic L-O
clusiers, like their N-O counterparts, have one place feature. However, ‘homeorganic L-O
clusters are marked, shown in their restricted distribution cross-linguistically and their Jow
frequencies language-internally. This marked status is elegantly accounted for by
appealing to the notion of gesture from Articulatory Phonolojy: Drawing upon the notion,
I'have argued that homorganic L-O clusters are bigestural and homorganic N-O clusters
are monogestural. Bigestural ciusters are by definition more complex than monogestural
clusters, allowing a felicitous sccount of the otherwise unexpected markedness of L-O

clusters.
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Chapter 4: Place phonotactics of heterorganic consonant clusiers. .
§4.0 Introduction.
In the preceding chapter | showed that the position of maximal contrast for consonantal
place features, C .. -is the context of maximal saliency of place features, | argue that this
is because intervocalic place featurés possess. more cues than place features in other
environments. This finding is consistent with a theory that features are preserved in -
contexts where their perceptual cues are robust. Also in line with-the perceptual theory
of markedness is the fact that place features are neutralised in positions in which they
possess only V-C or .C-V cues. This 15 what obtains in heterorganic consonant clusters,

. This chapte;l;sa dcscriptivc survey and thecretical treatment of the place
phonotactics of hta:térbfg.énic congonant clusters in Aﬁstralia.ln Aboriginal languages. The
first section is a gcricr.é]. introdﬁction to the 'descn’i)tive géﬁefalisations which I make from
the data. I also.introduce the constraints which formalise the phonotactic patterns. The
following nine sections are devoted to-discussion of nine distinct recurring patterns in the
data. In' each-of these sections; I give-a description of the pattern of markedness in -
question. Markedness is realised primarily in implication, but additional evidence comes
from asymmetrical frequencies. I also discuss:the important role which acoustic saliency
and articulatory considerations play in motivating the markedness-pattern and present a -

constraints formalism of the pattern.

§4.1 Constraints and markedness in place phonotactics.

There are nine recurring patterns in the phonotactics of place features in heterorganic
clusters. These are discussed in sections §4.2 through §4.10, In considering these patterns
all together, it becomes apparent that markedness relationships hold between the place
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features in €, and C;, and that these markedness relationships are the opposite in these
two positions. In Hamilton 1989 I described the markedness relationships through the use
of a scale, shown in (1), The descriptive value of this place scale in Australion phonology

is further investigated in Hamilton-1992, 1993c, to appear, Harvey 1992¢ and BEvans 1995.

(1)-The place scale (Hamilton 1989),
Labial > Dorsal > Laminal > Apical

This scale is'to be read as follows: features ta the right on this scale are tess marked in
C, than features to their left; and features to the left on this scale are less marked in C,
than features to their ﬂght {2). The descriptive patterns of markedness expressed in these

scales are the effect of the place coristraints discussed in this chapter.

(2) Harmonic scales of place features in C, and C,.
Cy:  Apical }Laminal } Dorsal ¥ Labial
C;:  Labial } Dorsal } Laminal } Apical

I now briefly bfeé:ent a descﬁptive ty.pol.(;gy of invcmm.'ies of place contours in consonant
clusters-in Austraiian Aboriginal languages. The impiicational relationships between place
contoufs are ‘presented in (3). This is a harmonic scale, with the least marked place
contours g;:ﬂ!c t_o_'p and more markfzd place contours occupying the lower branches in the
diagram. Poésible inventories of clusters are necéssariiy continuous pertions of this

harmonic scale, beginning from the top (see discussion of harmonic scales in §1.3.1),
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(3) Path of elaboration of consonant clusters: place contours.

[np]  alveolar+labial ]
[np]l - retroflex+labial apical+noncoronal
[nk] alveolar+dorsal J
[nk] -:retroflex+dorsal
i
I ;
(np] : {nc] ]
alveopalatal -+ retroflex+
labial - - alveopalatal
l_""'[”"'_l
fwpl: - [nk] - [nt) [ne] apical+
dorsal+ alveopalatal+ retroflex+  alveolar+ laminal
iabial - dorsal dental alveopalatal clusters
[nt] :
alveolar+ J
- dental

All.of the pair-wise implicational relatipnships expressed in this chart (i.e., alveopalatal+
labial clusters imply apical+noncoronal clusters, etc.) are demonstrated in detail in the
body of this chapter, This harmonic scale- predicts the ten inveritories of place contours
presented in (4.a-). (Here I ignore the asymmetries between the apical+laminal
contours;-these are discusscd in deta.il in §4.7 and §4.8.) The languages which show each
pattern are ]istéd; two. of the patterns are unattested. I have primarily used the imventory
of N-O clusters to determine the inventory of permitted place contours. Other cluster
types, such as N-N and G-O clusters, often have fewer places (see chapter 6 for

discussion).

{4) Place contour inventories drawn off harmonic scale (3).
a. apical+noncoronal [np], [nk] (ete.)

Languages: Arabana, Alyawaira, Arrernte, Diyari, Garlali, Gog-Narr, Kalkatungu,
Kaytetye, Kuuku-Ya'v, Mbabarram, Nganyaywana, Ngawun, Ngiyambaa, Olkol, Pitta-
Pitta, Uradhi, Wembawembu, Yandruwanhdha, Yaygir, Yuwaalaraay.
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b. apiéal+n0ncor0na] [np], [nk] (ete.)
alveopalatal+labial “ [npl

Languages: Baagandii, Badimaya, (Bularnu), Nhukunu.

c. ' apical+noncoronal - [p], [nk] (etc.y
apical+laminal [ne} (ete.)

Languages: Djabugay, Dyirbal, (Gugada), Kukatj, Nyawaygi.

d. apical-+noncoronal [np], [nk] (etc.)
apical+laminal - [nc] (etc.)
alveopalatal-++labial. =~ [pp]--

Languages: Djaru, Kayardild, Kitja, Yanyuwa, Yidiny; Yukulta.

e. apical+noncoronal [np], [nk] (ete.)
alveopalatal +labial “fnpl :
alveopalatal+dorsal [nk]

Languages: Bidyara, Marrgany, Muruwari, Nyungar, Warumungu.

f. apical+noncoronal [op], [nk] (ete.)
apical+laminai [nc] (ete.)
alveopalatal+labial [np}
alveopalatal+-dorsal [nk]

Languages: Bardi, Gaagudju, Garawa, (Gooniyandi), Jiwarli, Kuku-Yalanji, Manijiltjarra,
Nunggubuyu, Nyangumarta, Nyigina, Panyjima, Payungu, Pintupi, Walmatjarri,
Warlmanpa, Watjarri, Yankuntjatjarra, Yawuru, Yindjibarndi.

g apical +nancoronal [np], [nk] {etc.)’
alveopalatal+labial inp
dorsal+Jabial [up)

Languages: (unattested)

h. apical+non-coronal
- apicai+laminal
alveopalatal +labial
dorsal+labial

tnp], [nk] (etc.)

“ [ne] (ete)

[np]
tap]

Languages: Gunin (see also Jingili).
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i apical+noncoronal [op], [nk] (etc.y
alveopalatal+labial [npl]
alveopalatal+dorsal [nk]
dorsal+labial “ [op)

Languages: (unattested, but see Bandjalang)

J- - - apicai+noncoronal * [np); [nk] (ete.)
apical+laminal [ne] (ete.)
alveopalatal+labial - [np}
alveopalatal +dorsal [nk]
dorsal +labial ~ opl -

Languages: Djambarrpuyngu,-Djapu, Gaalpu, Marra, Ngalakan, Ritharrogu, Wambaya.

The lion’s share {over three-quarters) of the languages in the database which this thesis is
based on have one of these inventories of place contours. The other languages allow
morée complex inventories, but the core of clusters listed in the scale are generally
present as well (for example, Djinang, Mangarrayi; Miriwung, Murinh-patha and
Wardaman; see footnote in §4.6). A small number of languages have one or two clusters
which appear anomé]ous. For example, Warluwarra has the cluster fmt] but 'othcf\vlse is
a very régular-iooking pattern (4.a) language.

I-discuss nine general patterns of markedness in the following nine sections of this
chaptcr..Each is a pair-wise markedness asymmetry between two chuster types. These
relations, taken together, motivate thééonst,raints.which produce the harmonic scale of
clusters presented in (3). First, coronals (apicals and laminals) are less marked than
noncorbna]s (labials and 'ﬂorsals) in C,, whiie the opposite rélationship holds in C,. In
other words, heterorganic clusters are preferentially coronal+noncoronal, as discussed in
§4.2. Among the noncoronals, labials are less marked than dorsals in C,. Labials have a

wider distribution in this position: dorsals imply labials in C, following a lamino-

113




dlveopalatal segment (dlscussed in §4. 5) InC, h{)wever, dorsals are less marked than
]ablals since the unmarked noncorondl+noncomna] cluster is dorsal+lab1di (54. 10)
Among, the wmnals ]ammals 1mply aplcals in C, (84.3, §4 6) whlle the opposlte reldtmn

holds in C, (§4.6). These patterns motivate the harmonic seales presented in (2)

Other phonotactlc patterns whrch do not have a dlrect bearmg on the piace st.a]e

in (1) are also dncusaed in this chapter: lammo—alveopalatals are less marked than
lammo demais in both C, (§4 4y and C2 (§4. 8), ap]co-posta]veolars are less marked than
aplco—alveolars in aplcal+lammal clusters (§4 7), and heterorgamc sequences of two

apicals or two laminals are extremely marked (§4.9).

§4.1.1 Cr)nstrainfs.
There are two types of constraints which enter into my account of place phonotactics:
constrainis neutralising place features in consonantal positions lacking C-V acoustic cues
and OCP-type dissimilarity conditions.

First, I-assume a family of constraints neutralising place features.in Cj;-+{place]’
(5) (Jun 1995). The symbol [}, the:IPA diacritic for-unreleased consonants, refers to-the

absence of burst and vowel transition cues inherent.in the C-V: transition;

(5) C,. place neutralisation.

*[place]’ =[place] is marked in the absence of C—V release and vowel transition
- cues.

The form and function of these constraints correspond to similar negative constraints on
place features assumed in Optimality Theory by Prince & Smolensky 1993, McCarthy
1994 and Kiparsky 1994. The neutralisation of place contrasts in syllable codas is
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discussed in the constramts llterature as well. I avoid reference to sy]lablu position (see
chapter 3 for arguments in support of this rnove) dl‘ld assume acoustic facts in encoding
releases and transitions in the fdrmalism of the constraints (Jurr' 19953, :

By family of c.onstramts, 1 mean that there are distinet constraints referring to each
consonantal acoustlc p]ace Eeature Pre—consonantal posmon is well-known cross-
linguistically as a position of neutralisation of place features, as demonstrated in the
unmarked status of intervocalic consonants and homorganic clusters. Heterorganic
clusters are licensed at the. cost of +[place]’ violations. In languages which exercise this

option, including most Australian Aboriginai languages, there are asymmetries in. which

place features are licensed in C; and which are not. Within the perceptual theory of

markedness, this is because.the acoustic features oceupy different positions on the
continuum of relative robustness in.C): different features are cued with different degrees
of reliability when they lack-release. cues. For example, in English and.many other
languages, alveolar stops and nasals are assimilated in a coda. In Korean, coronals
assimilate as in English and labials assimilate to a following dotsal segment, but. dorsals
are not neutralised in a coda (Iversen & Kim 1987, Cho 1990, Avery & Rice 1989, Rice.
1994, Jun. 1995; Avery & Rice report that labjals also assimilate to following dorsals
across a word-boundary in English fast speech phenomena). Jun argues that these facts
may be accounted for on acoustic grounds through a fixed ranking of place constraints
determined from the relative .saiiency of each feature when cued by V-C formant
transitions alone. The facts from English and Korean indicate that dorsals are less likely
than labials and alveolars to be neutralised. As discussed in §4.10, the same difference
between labials and dorsals with tespect to distribution in C, is attested in Australian
Aboriginal languages.
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The {-+flat] feature of retroflexes and the [+sharp] feature of lamlno—a]vcopaldtals
aré very.salient-in the V-C transition. Because of the robustness of these place cues, the
perceptual theory of markedness predicts that segments which possess these features are
wnmarked in C,. This unmarked status is expressed formally as a low hierarchical ranking
for «[+flat]’ and «[+sharp]. In my formalism of the-Australian phonotactics; I propose
the following hierarchical ordering of the +[place]’ constraints (6). The evidence for this

ordering is presented incrementally over the course of this chapter.

(6) Acoustic-consiraint scale:

*f-+pgrave, —compact]’ (i.e., labials) »
*[+grave, +compact]’ (i.e., dorsals) »
*[—grave, +sharp]’ (i.e., laminp-alveopalatals) »

*[~grave, +flat]’ (i.e., apico-postalveolars)

This ordct:'ng ié required o account for the tnarkcdncss retati(iltships between the place
cléssés; in Cl 'i‘here ls no perceptual ]itcrattjre on the re.lativé saliént_:y of the featt:res
[+comp.act], {+sharp] and [+'ﬂat]. 1r| unreleésed cttnte)tts. Thcrefotc i cannot ptove that
this ordering falls out from thé perceptual theory of tnarkédncss, i.€.; that {+flat] is .m(;re
saltent in Cl than [+sharp], Wthh in turn is more sallent thzm {+compact] However,
1mpressmmst1c observatlons of segments w1th these featurcs suggcst that retroflexes and
dlvcopalatals are more robust than dorsals Ldnguage descr:pt]ons frequently make
mention of the * r-coiourm_g of vowe]s preceding retroflexes and of the pdlatal off—;_,hde of
vowels preceding alveopalatals. Dorsals do not condition distinctive ailophonic variation
in preceding vowels as robustly and uniformly in Australian Aboriginal languages. These

facts arc consistent with the constraint ordering given above,
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_Since these constraints. are: expressed as Testrictions on unreleased consonants,
they apply to beth C, and Gy, segments. However, there is typically a wider range of
place contrasts at the word edge position, with the segments occurring in C, a subset.of
those occurring in Cy, (see Appendix A). This is undoubtedly because edge and non-edge
positions have distinct cues, with word-final consonants often benefiting irom release cues
in the case of following senorant-initial words, allophonic utterance-final vowel paragogy,
or utterance final releases of consonants. All of these are ¢ues which are unavailable to
consonants overlapped by a following consonant. Therefore [ assume that these -
constraints are implemented differently in these positions. See the discussion of word-
edge phonotactics in appendix A,

I also assume a family of constraints under whic_h adjacent occurrences of. the
same feature are marked (7). This.is indebted to the Obligatory Contour Principle but
recast as a constraint (Leben 1973, Goldsmith 1976, McCarthy 1986, Odden 1986, 1988,

Yip 1988, Lamontagne. 1943).

(7} Contour Constraint,
«[F][F] =Adjacent occurrences- of [F] are marked.

The relevance of the OCP to consonant co-occurrence constramts, parttcu]arly with
respect to p]ace features is we]] known (McCarthy 1981 1986 Y1p 1988 1989). Note
that these constraint havc the surface cffect of promotirtg dissinlt]arity between the sets
of consonants which may occur in the two positions in consonant clusters. As discussed in
§1.2, these constraint are motivated on articulatory and/or acoustic considerations. When

motivated as an articulatory constraint, they reflect the conflict between the desire to
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overlap adjgcem segments and the inability to overlap similar gestures (Li_ndblom 19833,
When motivated as an acoustic constraint, they represeﬁt the marked status of clusters
which lack spectrel modulation. As dis_plyssed by Kawasaki 1982, low spectral modulation
means that the percépfual cues of the twd segments in the sequence are too similar for
them to be reliably distinguished.

Kawasaki discusses a'second determinant of recurring phonctactic patterns: the
degree of acaustic difference between different sound sequences, She proposes that two
sound sequences with-similar acoustic properties incur perceptual confusion and thus are
susceptible to merger. My account of two important phanctactic patfertis criscially
depends on the neutralisation of .acoustically similar sound sequences; see §4.4 (see also
the discussion of glide and vowel sequences in §5.2.1). In such cases, otherwise
problematic phonotactic patterns are accounted for elegantly within a theory requiring

the acoustic differentiation of sound sequences.

§4.2 The hirmonic status of coronal+noncoronal place contours.

One robust pattern:in heterorganic clusters in Austratian’ Aboriginal languages is that
they are predominantly; and in many languages exclusively, corénal-fioncoronal. Bidyara-
Gungabula is an example. In this language apical and laminal segments oceut in C, and

labial and dorsat segments occur in C;. Data in-(8) are from Breen 1973:21:22.

(8) Bidyara heterorganic N-O clusters

coronal+ noncoronal apical+labial [np] punpita o swim
laminal+labial [np]  kuppit sweat
dapical+dorsal [nk] punkap turkey

laminal+dersal [nk] papkaiu old kangaroo
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*coronal+coronal |
*noncoronal+noncoronal
*noncoronal+coronal

Bidyara is only one of many languages in Australia in which heterorganic N-O clusters
are restricted to coronal+noncoronal place contours.!

Constraints interact to produce the unmarked status of coronal+noncoronal
clusters. I propose that a Contour constraint against adjacent corenals, *[cor][cor],
interacts with a =[place]’ constraint to capture the Bidyara pattern.. The constraint
*[cor][cor] is motivated on both articulatory and acoustic grounds: As an articulatory
constraint, it reflects that articulatory independence is an important factor in cluster
structure. In other words,.the task of producing a sequence of.coronal articulations
involves-an inherent gestural deficit. As an acoustic constraint, it reflects the difficulty of
the perceptual task of distinguishing a sequence of place cues which share the property
[~grave]. Recall that [—grave] among consonants is the acoustic equivalent of [coronal],
referring to the spectral attribute of F2 loci in the mid to upper frequencies. These two
constraints, #[cor][cor] and *[-grj[~gr], have the same empiricai effect since they refer to
the same class of segments, but they are formally distinct. I will collapse them together as

*[cor][cor}.

'Languages which: permit only coronal+nori-coronal heterérganic N-O- clusters:
Alyawarra, Arabana, Arrernte, Baagandji, Badimaya, Bidyara, Bularnu, Diyari, Garlali,
Gog-Narr, Kalkatungu, Kaytetye, Kuku-Thaypan, Kvuku-Ya'u, Marrgany, Mbabarram,
Muruwari, Nganyaywana, Ngawun, Nganyaywana, Ngiyambaa, Nhukunu, Nyangar, Olkol
Pitta-Pitta, Ungarinyin, Uradhi, Warlpiri, Warumungu, Wembawemba, Yandruwanhdha,
Yaraidi, Yaygir, Yuwaalaraay. For purposes of simplicity [ have chosen to focus on the
phonotactics of heterorganic N-O clusters. Some of these languages permit non-coronal
segments in C, following laterals or the trill but this does not diminish the point which is
being made.

)
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I propose a second constraint, *[-grave]’, which interacis with *{cor][cor] to
producé the pattern in Bidyara. This constraint reflecis that [-+grave] transition cues are
perceptually complex in C, and segments which possess this feature are marked,
Noncoronals are marked cross-linguistically in both €, and C, and' langhage researchers
réport that in languages which permit {m] and fg] word-finally these segments are very
easily confused. In- thie historical phonology of Dalabon and Nunggubuyu forms with
word-final *m have descended with [n], thus resolving this confusion (Mark Harvey, pers.
comm.). The facts indicate that [+grave] acoustic cues are not robust in C,.

Ruling out noncoronals in C; (by «[+grave[") and coronal sequences (by
«[cor]feor]) successfully reducés the set of licensed place contours to the’
coronal-tnoncoronal sequences, This is demonstrated diagrammaiicaily in (9). In the four
columns (9.a-d) 1 give the four possible sequences of coronals and noncoronals. In‘the

two rows (%.i-ii) I give the two comstraints which are Tesponsible for the pattérn.

(9) Constraint interaction: the harmonic status of coronal+noncoronal clusters,

afnp], etc. b.nc), ete.  c[gp], etc. d.[mit], etc.

COT+NONCOT  COr+Cor noncor +noncor noncor-cor
Lo#[+gr]' - o (unmarked) (unmarked) # (marked) - (marked)
i, *[corf{cor] (unmarked) = (marked) (unmarked) . (unmarked)

Cor-+noncor clusters are the only ones which violate neither «{+grave]' nor *[cor][cor].

The pattern in Bidyara is captured by proposing that both constraints are unviolated.

This pattern requires that the coronal places are licensed in C;. This is in violation

of the +[place] constraints referring to the [~grave] features which occur in that position.

Therefore +[+gr] is wiviclated in Bidyara while *[-pe]" is violated. This may be
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expressed as a fixed dominance relationship between «[+giT' and. «[—gr] (10).

{10). C, acoustic constraint hierarchy (to be revised):
*[-++grave]' (i.e., noncoronals) >
*[—grave]'  (i.e., coronals)

This dominance relationship formally expresses the fact that. noncoronals imply coronals

in Australian Aboriginal languages.

§4.3 Apicals less marked than laminals-in C,. .

Having seen that coronal+noncorenal clusters have an unmarked status in Australian
phonotactics, { now discuss the markedness asymmetry between the two coronal
articulator features [apical] and [laminal]in C,. Implication and frequency evidence
indicates that apicals are less marked in this position than laminals. The implicational
evidence comes from languages which permit. apical:segments but not laminais in.C,.2
Kalkatungu is an example. As opposed to Bidydra, which permits both apical and laminal

segments in C,, Kalkatungu permits only apicals.

*Languages which permit apicals but not laminals in C,: Alyawarra, Arabana,
Arrernte, Badimaya, Diyari, Garlali, Kalkatungu, Kok-Narr, Kuku-Thaypan, Kuuku-Ya'u,
Mbabarram, Muruwari, Ngawun, Ngiyambaa, Olkol, Oykangand, Pakanh; Pitta-Pitta,
Umpila, Ungarinyin, Uradhi, Warlpiri, Yandruwanhdha, Yirr-Yorrent, Yuwaalaraay.
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(li) Kalkatungu heterorgémc N-O.cluster data

apical+noncoronal. . apico-alveolar +labia] [np] tunpun . log
apico-postalveolar+labial [np] anpai to collect
apico-alveolar+dorsal . [nk] kupka branch
apico-postalveolar+dorsal [nk] anka (no gloss)

*laminal+noncoronal ; . .

*coronal+-coronal

*noncoronal +-nencoronal

*noncoronal +coronal

Frequency data corroboraté the unmarked status of apiéals versus laminals in C. In (12)

1 pfesént fréquency.déta‘ from a lexicon count of Ng’aahyatjafra, reported ih Harvey 1992,

In'Ngaanyatjatra, every heterorganic cluster with'a laminal segment in C, has a
counterpart clusier with an apico-alveolar ségment in C,, all else being equal. In every

case the apico-alveolar C, clusters oceur at greater frequencies:

(12) Ngaanyatjarra: the higher. fréqueriéy of apicals versus laminals in Cl.

e .. Apical G . Laminal C, .
N-+labial stop [np] 8. [npl 2~
oo dnpl 6
N-labial stop [am] 4 [pm] 1
{nm] 5
L+labial stop llp] 17 [Ap] 7
: - [lp]. 14
N-+dorsal stop [nk] 16 ink] 1
fnk] 8- o
L+dorsal stop k] 20 [£k] 12
R [k} 9 y .

With regard to the phonotactics of apicals in C,, almost every double-apical language
licenses both apical series in this position, 1.e., both the alveolar and postalveolar series
occur. Thus both apical seties are less marked than laminals in C,.

The markedness asymmetry between apicals and lamino-alveopalatals in C, is the
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result of both perceptual and articulatory constraints. (Lamino-dentals are even more
marked than alveopalatals in C,. This is discussed in §4.4. I ignore dentals in the
discussion in this Seétionj

Recall from §2..2.3 lhét retroflexes are '[+ﬂat].'They are thus subject.to the
constraint «[+fi]"; The '[I-i.-ﬂ] feature is very salient in the V-C context, perceived as "r-
colouring” on the preccding vowel. Since features are elaborated in contexts where they
are salient, »[+fI’ is tanked low. The fact that retroflexcs are less marked in C, than
alVeojjaiata]ﬁ, which are [+sharp], is expressed formﬁlly by the constraint ordering

«[+sh]' » *[+ﬂ]‘,'al]owihg'us't0 revise our ordering of #[place] constraints (13).

(13) C, constraint hiérarchy (to be revised): -
*[-+grave] (i.c., non-coronals) = ¥
+[~grave, +sharp]' (i.e., lamino-alveopalatals) ">
=[—grave, +flat]'  (i.e., apico-postalveolars)

The fact that rqtroﬂe;_xes have robust cues in the V.C ;ra_nsi_lion indicates that their
preferential distribution in _Ci is an effect of the perceptual theory of markedness. As we
have seen, apico-alveolars are also unmarked in C,- However, given their acoustic_
features, they are predicted to be highly marked in this position under perceptual
considerations, The tongue tip is the most agile of the active articulators, and so bas the
greatest inherent velocity. The denti-alveolar region is the site nearcst to the neutral
position of the tongue tip. Because of the agility of the tongue tip and its proximity to the
alveolar ridge, apico-alveolar gestures have a shorter period than other articulations.
Further, apico-alveolars by definition lack lip and tongue body gestures which modity the

resonance of the oral cavity. As a result, the vowel formant transitions of alveglars are
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the briefest and the least robust of all the places. This means that alveolars are most
vulnerable to gestural overlap. The place cues of alveolars are perceptually opaque in
this coniext, and thus an exclusively perceptual theory of markedness predicts that apico-
alveolars are marked in C.

The ..cffect of gést_ural 6vcrlap on the place cues of coda alveolars has been
studied .éxfe'ﬁsivc]y in the literature. It is well known that, in English and other languages,
word;fiﬁzil_ ‘alveolar stopé and nasals are often perceived as assimilated in place of
articulation o a following noncoronal (Gimson 1962, Bailey 1969, 1970). Nolan 1992
demonstrates from electropalatographic evidence that final alveolar gestures are present
in these cases, but are reduced ih'dégree to & variable extent. Nolan’s experiment
.md'ic‘étes that alveolar transition cues may be perceptuaﬂy bpaQue"in the environment of
a following noncoronal segment. Acoustic c:xperi'mm.lts'E reported ﬁy Zsiga & Byrd 1990
and Byrd 1992 =corrob(.)l'atf:‘this. They demonstrate thﬁf vowel Ebrmant ﬁansitiéns ina [V-
Cl"iCZ] '_c-on'text, where the C, segme.nt:.is alveolar, vary"dep.énding on the place of
articulation of the C, segment. In forms such as ‘bad pick’ and ‘bad kick’, formant
trahs_itlldn.:cu'es in the V-C context showed frequencies more typical of the following C,
labial or dorsal fétlle_r than the C, alveolar. This indicates that the noncoronal gesture
overlaps with the onset of the tongi_le tip gésturc of the C, .alveolali. The succéris_fu]l -
detection of a-C, alveolar is fhgrefor_e scvere]y.hémbered b_'y gestural gverlap with a
fo]iowing.noncérdnal segment. 11.1. contra.s.t with these. facts, word-final noncorenais do not
assimilate to a following coronal. This is propesed by Jun 1995 as an effect of the robust
formant transition cues of norcoronals compared to alveolars (see further discussion in
§4.10). He proposes a fixed constraint ranking in Optimality Theory whereby alveolar is
the least stable place feature when lacking C-V release cues. Jun uses this to account for
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the lack of alveolar plosives in pre-consonantal codas morpheme-mternally in Korean and
English, and for their synchronic assimilation to following segments across morpheme-,
boundaries. These acoustic facts account for the widely noted marked status. of
coronal-+noncoronat clusters cross-linguistically (Blust 1979 and references therein,
Stepiadc 1982, Lamontagne 1993).

Au_straliar_l phonotactics fly in the face of these facts. Apico—g]v_l:ola_ljs are the least
marked segmentis in C,; preceding labials and dorsals. There is no reason to believe that
Awustralian apico-alveolars possess some acoustic attribute which renders them salient in
C é_hd which alveolars in languages such as Koréan and English lack. Assuming that Jun
is correct in proposing a fixed hierarchical ranking such that alveolar is highly marked
pre-consonantally, these facts suggest that the account of the preferential distribution of
alveolars in C ‘must étppc'al to artiéulatory rather than acoustic-considerations. Alveolars
are harmonic under the gestural.theory of markedness, a constraint prefcrring
c'onfigurations of least effori. For arguments‘:'shc')wi‘hg the unmarked status of alveolars in
gestural terms, see §1.2.1. Therefore Australian languages value retroflexes over
alveopalatals in C because the formier are perceptually optimal, while apicn-alveblars are
valued over alveopalatals because alveolars are gesturally optimal. The fixed ordering
rélationships between the perceptual and articulatory constraints which we have seen to

this point are'presehte‘d in (14),

(14) C, constraint hierarchy (to be revised):
Acoustic constraints: «[+grave]’ > *[—grave]’, #[-+sharp]’ ¥ «[--fat]
Articulatory constraints: - *[place] » *[alveolar]
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§4.4 Lamino-alveopalatals less marked than lamino-dentals in C,

There is another. phonotactic pattern relevant to the marked status of laminals in C.Of
the- two laminal series, alveopalatats are less marked in C, than dentals, Among almost
all of the double-laminal languages dentals are not-permitted in this position. Australian
languages are. monolithic in the uniformity they show in-this pattern: I am aware, of-only
three languages which are reported to' contrast dental and alveopalatal laminals in-C,;
and even in these case the conirast is contextually limited.? Ritharrngu is a language
which shows the majority. pattern. This language contrasts dental-and alveopalatal
laminals in prevocalic positions (see data in (17) for demonstration of the
dental/alveopalatal contrast in Ritharrngp), but in'C; only alveopalatals occur, Analogous

forms with lamino-dentals in C,.are @ (ill-formed).

{(15) Ritharrngu heterorganic clusters. o
lamino-alveopalatal+labial inpl kappu string fishnet
lamine-alveopalatal+dorsal fnk] pinpkur plant sp., Tectincornia australasica
=lamino-dental+labial

xlamino-dental+dorsal

The absence of lamino-dentals in C, in languages such as Ritharrngu is typically analysed

- *Goeniyandi has both.alveopalatals and dentals in Cj, but the only minimal contrast is
berween the clusters {pm] and [ym]. Miriwung is reported as contrasting [cp] with [tpl,
while all other laminal C, segments are alveopalatal: [pp], {pm], [pw), [ck], [ct] (note that
itp] is not reported in this language, possibly indicating that the cluster reported as [tp]
was misheard and is in fact [tp}). McDonald 1977:112 reports that in Yaraldi the two
laminal Jaterals are in contrast in C,in clusters preceding [K]; at the same time there is
no evidence of a double-laminat contrast among nasals in C-only dental allophenes are
reported in this case. Therefore the C, double-laminal contrast in Yaraldi is extremely
restricted. Furthermore, the source on Yaraldi is a salvage study based almost exclusively
on taped material, It 15 tempting to assume that the Yaraldi facts have been
misrepresenied.
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as & neutralisation of the contrast between the two laminal series (Dixon 1980). However,
I propose that the marked status of dentals in C, is actually the effect of the acoustic
neutralisation of apico-alveolars and lanuno-dentals. This pattern stems from the inability
to distinguish alveolars from dentals in the absence of C-V release and vowel formant
transition cues.

Recall from the discussion in §2:2:4 that alveolars and dentals in C, do not have
spectrally distinct vowel. formant transition cues and a release is normally required to
distinguish them..Of the two laminal articulations, alveopalatals possess the more robust
vowel formant transition feature [+sharp]. In languages which permit laminal segments in
€y, apical segments occur as well, as shown in the fact that laminals imply apicals there
(§4.3). Therefore there is pressure to maximise the perceptual distance between these
two classes of segments, Since the spectral cues of alveolars and dentals are identical in
€}, and this position does not benefit from release cues in the C-V transition to enkance
the contrast between these two articulations, it is impossible to distinguish alveolars and
dentals in C,.

1 foliow Kawasaki 1982 in assuming that acoustically similar sound sequences are
likely targets for neutralisation. Kawasaki argues that the degree-of acoustic difference
between two sound sequences is directly related to the Jikelihood of the two occurring in
contrast. | propose that when a form [¢] is: perceptually ambiguous betwsen two
phonological forms F and F', F is assumed as the representation corresponding to [¢]
where F is less marked than F', Since apico-alveolars are gesturally less complex than
laminals, alveolars are less marked than lamino-dentals under the gestural theory of
markedness. As a result, acoustically [—flat, —sharp] coronals in C, are assumed to be
apico-alveclar.
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2o ]'1ave. argued-in this section that dentals aﬁd.alvcolars are t&o similar: in aéoustic
téi‘ms to be consistently.,ﬂistinguished mCl, where they ]éck é-V bul;st and formant
transiﬁon cues. The perceptual theory of markedness makes strong predictions about the
phonotactic distribution of the dental/alveolar contrast. First, it predicts that a direct
phonemic contrast between dentals and alveolars will be more restricted than other place
contrasts. Second, it predicts'that the contrast will be restricted to positions where its
cues are salient, o

Thesé:pr;a.didioﬁs ﬁre borne out since intervocalic p.ositi'on.is the only context
where dentals and alveolars appear in.contrast in mest Australian Aboriginal languages,
All other positions lack either V-C or C-V cues, and these segments are seldom
contrasted in these positions. For example, in G, the dental [t] occurs but the alveolar
[t] is absent in-many languages, either by a total restriction against apicals altogether or
by.default postalveolar articulation of apicals in this position. (see discussion in Appendix
A). At the same time, the conirast between these two articulations is attested word-
initially. The presence of release cues, which appear to play a crucial role in this contrasi,
is undoubtedly responsible for this. But in languages where ft].and [t] are both present,
the alveolar occurs at such a low frequency that the functional load of the dentalfalveolar
contrast, is minimal.

To summarise, the distribution of the dentalfalveolar contrast is heavily skewed -
into intervocalic position in Australian Aboriginal languages, the environment where
place features are known to be most robust. T motivate the neutralisation of these two
series from the fact that they have the same acoustic features, {—flat] and [—sharp].
Following traditional assumptions in phonology (Trubetzkoy 1939/1969), two segments
may be neutralised only when they share some feature in common. Apico-alveolars and
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lamino-dentals share no articulatory features which are not also shared by the two other
corenal places as well: they differ in both artiéulaﬁor ([apical] versus {laminal]).and site
([alveolar] versus [dental]) features. The fact that alveolars and dentals share the features
[—flat] and [—sharp] predicts that the contrast between them may be neutralised. This 15
important motivation for introdueing acoustic features info the formalism of the coronal

co-occurrence constraints, See §4.8 for development.

§4.5 The marked status of alveopalatal+dorsal clusters..

The fourth place phonotactic pattern in consonant clusters is the marked status. of
clusters containing two [high] segments, The [high] consonants are the lamino-
alveopalatals and the dorsals (see §2.1.4), Baagandji demonstrates this pattern. In
Baagandji, heterorganic N-O clusters are ali coronal+noncoronal. Both.apicals and
lamino-alveopalatals are licensed in C,. However, alveopalatals.in C, are restricted to,
occurring preceding a labial segment, i.e., alveopalatal+dotsal clusters are ruled out.
Therefore the place contours attested in heterorganic clusters, in Baagandji are
apical+labial (16.a), apical+dorsal (16.b} and alveopalatal+labial (16.c). The
alveopalatal+dorsal place contour is *® {16.d) in spite of the fact that the laminal

feature and the dorsal feature are independently well-formed in C, and C,, respectively.

{16) Baagandji place contours.

a. apical+labial [np] panpuia wild cabbage
{np] panpa neck, throat
[ip] palpa ashes
[lp]  wilpa waist

b. apical+dorsal [nk] manku mouse sp.
[nk] manku lower arm
flk] pilka- rin away
[Lk]  pa:lku- make a noise
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¢, alveopalatal+labial [np]l puppa mushroom
[Ap] tadpa close by, near
d. salveopalatal+dorsal

The-pattern of allowing labials: but. not dorsals-in C, following a laminal segment is not
uncommon in Avstralian Aberiginal languages.! . . -

Fassume that.the.marked status of alveopalatal+dorsal clusters derives from the
fact that both articulations are produced with a [high] gesture of the tongue body. The
articulatory precision required in co-ordinating tongue body gestures in sequence
motivates a constraint x[hij[hi]. In languages where this constraint is unviolated,
alveopalatal +dorsal clusters are «¢ while alveopalatal+labial clusters are @; -
alveopalatal+labial clusters are licensed in this case only because. labials are-not [high].

Alveopalatal+dorsal clusters may only be licensed in violation of «[hi][hi].

§4.6 Apical-+Hlaminai as the wnmarked coronal+coronal place contour.
Although coronal+noncoronal is the least marked structure for heterorganic consonant
clusters, a wide and.diverse range of languages permit sequences of heterorganic

caronals. The generalisation in languages which permit coronal clusters is that the

*Languages which have [pp] but not *[nk] (i.e., which permit alveopalatal-+-labial but
not alveopalatal+dorsal N-O clusters): ‘Baagandii, Badimaya, Bularny, Djamindjung,
Djaru, Djinggili, Gunin, Kayardild; Kitja, Limilngan, Nakkara, Nhukunu, Yanyuwa,
Yidiny, Yukuita.

Language which have [pm] but not «[ngj: Alawa, Bidyara, Djaru, Djinggili,
Garawa, Gugada, Gumbaynggir, Jiwarli, Kayardild, Mantjiltjarra, Marra, Marrgany,
Mitiwung, Murinh-patha, Ngalakan; Nyangumarta, Nyungar, Panyjima, Payungu,
Ritharrngu, Walmatjarri, Wambaya, Warumungu, Watjarri, Yaitkuntjatjarra, Yanyuwa.,

Languages which have {cp] but not #[ck]: Garawa, Gunin, Kayardild, Kitja,

Ngalakan, Ngandi, Wambaya, Warlmanpa, Warumungu, Yanyuwa, Yindjibarndi, Yukulta.
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unmarked option.is apical+laminal; laminal-+apical clusters are marked.’ Ritharrngu . .
permits apical-+laminal clusters; laminal4-apical clusters are =, Daia from Ritharragu

are presented in (17). ..,

(17) Ritharrngy apical-+laminal cluster data:

apico-postalveolar +lamino-dental nt] pintar-u- to use bad language
apico-alveolar+lamino-alveopalatal fnc]  kanci stork

apico-postalveolar +lamino-alveopalatal [ne¢]  pingara? axre

The Ritharrngﬁ pétterﬁ,.:é.llﬁ‘i\ring 6nly the z'i‘pik:al+l.amina].c6hto_ur in coronal sequences,
is the meijdfity pattem among Austra'].ian ian.guages."'The few lzinguages wh.ich permit
laminal4-apical c]ust.ell.*é: always permit apicél#]émina] clus.tér;;. Therefore 1mplicati=0nal
evidence indicates that apical+laminal is the iesser marked coronal-+coronal option.
Furthermore, tﬁere is. clear evideﬁce even in the la-n.guag'es which permit both that the
laminal+apical contour is marked. This evidence comes from frc:qu.cncy.ﬁnd feature co-

otcurrence facts.”

*Heterorganic clusters of two apicals or laminals are marked for reasons discussed in
§4.9.

SLanguages which. permit apical+laminal N-O but not laminai+apical N-O clusters:
Alawa, Bardi, Djabugay, Djambarrpuyngu, Djamindjung, Djapu, Djaru, Djinang, Jingili,
Dyirrbal, Gaagudju, Gaalpu, Garawa, Gooniyandi, Gugada, Gumbaynggir, Gunin, Guuge-
Yimidhirr, Jiwarli, Kayardild, Kitja, Kukatj, Kuku-Yalanji, Mangarrayi, Mantjiltjarra,
Marra, Miriwung, Murinh-Patha, Ngalakan, Ngandi, Nunggubuys, Nyangumarta,
Nyawaygi, Nyigina, Panyjima; Payungu, -Pintupi, Ritharrngu, Umbugarla, Walniatjarri,
Wambaya, Wardaman, Warlmanpa, Warndarrang, Warrgamay, Watjarri, Wemba-
Wemba, Yankuntjatjara, Yanyuwa, Yawurv, Yidiny, Yindjibarndi, Yukulta.

"Languages which permit laminal+apica) clusters: Miriwung has [ct] as its sole
laminal+-apical cluster. In contrast, a wide range of different apical+laminal clusters are
attested in Miriwung: [nt], {nc], [np], [te], [ke]; [In], [xc], {rt], {tn], [xj]. The greater range
of manner features which may associate with the apical+laminal place contour is further
evidence of its lesser marked status in spite of the fact that both apical+laminai and -
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ln §43 | d_emonstrated that apié’als are less marked thanzlain.inals in C;in
coronal-il-non;:or.onal clu.s.ter;. The unmarked status of the two apict.a.l.ser:es inC,
accurately predicts that apical+-laminal is the unmarked coronal sequence. There is one
complication with this account of the marked status of laminal+ apical clusters. There
are many languages which license laminals in C, in- coronal+noncoronal clusters {by
allowing [np] and [nk]; etc.), but exclude laminal+apical clusters. The fact that these
languages permit laminals in C,_indicates that violations of the constraints. «[+sharp]" and
#[laminal] are permitted in these languages. Also, the fact that these languages permit
apical+laminal clusters indicates that they tolerate surface violation: of *[cor}{cor]. Based
on these facts we predict laminal+apical clusters, which are in fact ¢ in-all.but a small
number of languages.:In chapter 6.1 will develop a theory of cumulative markedness
which will account for this problem. For now, suffice it to say that in the majority pattern

clusters may violate either- «[+sharp]' or. #[cor)[cor), but not both, -

§4.7 Neutralisation: of the: double-apical contrast in apical+laminal: clusters.
In this and the following section I discuss the phonotactics of apical+laminal clusters. 1

show that the: following harmonic scale is attested (18), repeated from (3).

laminal+apical are- permitted. 1 am not aware of published frequency data for Miriwung,
but T predict that this language’s one laminal+apical cluster has very low frequency.
Murrinh-patha has [jnt] attested in one form, compared with a range of apical-+laminal
clusters ([nci, [ng], [tc], {t5]. [le), (4], 1D, [rc]. [xj]), many occurring at relatively high
frequencies. The low frequency of the one laminal+apical cluster in this. language is
consistent with markedness.
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(18) Harmonic scale of apical+laminal cluster types. -
. e o O
reiroflex+atveopalatal
P | .
1

e

‘rétrofiex+dental alveolat--alveopalatal
L !
]
[mt].

alveolar+dental

This harmonic scale reflects two facts: apico-postalveolars are less marked than apico-
alveolars in C, anﬂ laminb—aiveupalata]s are less marked .'th'an lamino-dentals m C,. The
former baﬁcm is discussed i this section, and the latter patter.n in the next. The
constraints account of thése twé; patterns 1s presented in §4.8,

 In several langﬁages the .double-é.pical contrast is. ne.u.tra.lised in C, preceding a
laminal C,. In the majorfty o‘f.these la.ﬁguageé the neutralised apical is .retroﬂex. 1
illustrate this patterr w1th data from Marra, In Marra apico-al\.r.eolars and apico-

postalveolars contrast in C, in apical+labial (19.a) and apical+dorsal {19.b) clusters.

(19) Marra data: .apical+noncoronal clusters.

a. apical+labial [np] manpar wouid

np] kanpara sugarleaf tree
b. apical-+dorsal  [nk] mankigir killer

[nk] parkipa Jat green turtle

In apical+laminal clusters, however, the C, apical segment js necessarily retroflex {19.c).

These apical+laminal clusters are in contrast with homorganic laminal clusters (19.d).
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(19) Marra data: apical+laminal and homorgamc laminal clusters (here "N"=neutral
apical nasal as default [n]).- -

¢. apical+laminal - wuNcor+wuNeur  tree sp. :
‘ S PpuruwaNci . tree sp., Acacia holosencea
d. homorganic laminal - gupcy : identical
: narapci grass {generic)

Marra isa smgle -laminal ]anguagc {n certain doub]e—lamma] languages the same patfem
of neutrdllsatlon of. apu,als to retroflex in C, is attested whlle both lamlnal s¢ries are in
contrast in the fo]lowmg Cz posmon An example language is Kayardlld In tl'us language,
the attested ap;cal+lam1nal N-O clusters are [r¢] and [nt] (Evans 1985: 513) Analogous
forms wnth an apxco-alveolar segmem in Cl, such as [nc] and [nt) are +@ in Kaydrd:ld
Since coronal+coronal clusters are marked ($4. 2), they oceur at low frequenc:es

Therefore, in a language whlch has mstances of [ne] but not [nc], or vice versd, in mdny
cases th:s is likely to be an accldcntal gap. Evidence in certain ianguages suggests thls
For example War]manpa has [nc} as its only coronal+corona] N-O cluster ([ne] is not
reported) and [le] as its only coronal+cor0nal L-O c]ustcr ([lc] is not rcportcd) The fact
that the missing N-O cluster has an alveolar (o) while the rmssmg L-O hasa postalveolar
Cl suggests that these are gaps are dc.udcnldl rather than xys.lrmdm For this erbUI],
conclumons based on gaps in the mventory of corona]+c.0ronal clustcrs must be made .
with caution. In certain languages howevcr, the evidence mdlcates that gaps are
systematlc In these languages, all of the permmed aplca]+1am1nal Llusters havc a
postalveolar C.In Yanyuwa and Garawa, [nel, [tc] and [np] are- the attested
apical+laminal clusters. In all three clusters (N-O, O-O and N-N; these languages lack L-
O and L-N coronal sequences) alveotars-are not found preceding a laminal (i.e.,

alveolar+laminal N-O, 0-O and N-N clusters are not reported: ={nc], {tcj, «[nn]). As in
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Marra and Kayardild, both apical seres are licensed in C, in.coronal-+noncoronal
clusters. It is unlikely that the missing clusters are accidental gaps since it is specifically
the alveolar series which is missing in each-case. For other examples; Mantjiltjarra and
Payungu have [ne] and [{¢], lacking the-counterpart clusters with alveolars in C (ie,
*[nc].and {lc]). Not in every case is postalveolar the default articulation of the neutral
apical series, but this is the majority pattern.

The above facts all indicate that retroflexes are less marked than alveolars
preceding a laminal segment. This proposition is further supported by evidence from
allophonic assimilation of morpheme-internal alveolar+laminal sequences, Facts from
Yukulta indicate that alveolars are more likely than retroflexes.to assimilate to following
laminal stops morpheme-internally, Yululta contrasts the homotganic L-O sequences
[1t], [£c] and heterorganic retroflex+laming] sequences [{t] and [lc]. Data are presented

in (20).

{20) Yukulta data.

el [4c] ka[£cjuqu Water goanna
Ao/ [le] _ ka[lefirulu kin.term
My i) pufL£)i-+pullt i rat

LTI | pu[lt Jagara : [flving fox

Since Yukuita lacks laminal lateral phonemes, in a traditional generative framework the
initial laterals in the homorganic lantinal clusters may be assumed to correspond to apico-

alveolars underlyingly (Keen 1983:195). This means that this assimilation is not structure
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pre.sm'\.'in.g.a Djaf)u has a similar pattern to Yukulta. In this languége, morpheme-internal
s .op.ti'o.na'l.lsy assimila;tes to [1t], but fi_;t_. / does not {flc/ does not assimilate to [kc] for
redasons discuésed in §4.8). Like Yl.lkultil, Djapu lacks laminal lz.lterals.

[ﬁ a relafcd p_atter.n, cc.rtam languages (Marra, W.arndarri.mg.;) have a singlé fortis
lam.im.s-alvcopa]atal stop [ez] .(i)n the surface. This segment is in contrast with the standard
series of s'tops in these .languages, including [€], which are pﬁmafily lenis. These
languéges h-é.wc fhe retrofiex-+laminal cluster ftc] but lack the corresponding
alveo]ar-illamir'la.l ‘cluster [tc]. Therefore [c:'] may be analysed as ﬁn‘dér]ying fef (lI:Iea.th
1981a:20 on Marra,. Heath i980b:é on Warndérrang); (Thi§ analysi.s. is further suppbrted
by' tﬁe fact that st.op. clusters aré fortis in these laﬁguages.) In this analyss, the alveol'ar,
not the pbsta]véolar, ur.lderg'oes asélmii:éfion to the.follovéing ldfﬁinal. The assimilat.ion
proccéses discussed here indicate that alveolars are more .prone than retrbﬂekés to
assimilzite. t=0 a fo]ln;vjng l.a.min.al. . . o

The impdrtant t.:.tb.s.»ervation to make here is.t.hz;ﬁ a;ﬁico-a]veolars are r.lclzutl'.al-ised..in
aplcal-t;la'm.mal clusters, This prodﬁce:s the pattern in which on]Sa apiclo-pust'alveolars

occur in C, in these clusters. In spite of the preferential status which both alveolar and

SNgawuri- hias the surface homorganic L-O cluster [£c] but lacks laminal lateral
phonemes (see discussion at Breen 1981b:23). There are no phonetic apical+laminal L-O
clusters, These facts indicate that assimilation to the following laminal stop has
neutralised both apicili laterals in this language.

In §3.6.3 I discussed that everal languages have homorganic laminal L~O clusters
but ack homorganic apical L-O clusters. In most of these languages, the homorganic
laminal sequences {[£c], and in some languages [Lt]) are in contrast with alveolar-
laminal sequences, fic} and flt} (see Djaru, Nyigina, Panyjima, Walmatjarri). Therefore, in
these cases the homorganic clusters are not derived from clusters with an underlying
alveolar C.. However, a minority of these languages, including Ngawun, lack surface
apical-+laminal L-O clusters. In these cases it is possible to-assume that homorganic L-O
clusters are entirely absent underlyingly and are derived by assimilation (see also
Ungarinyin, Warluwarra, Warumungu).
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retroflex apicals have in C; preceding noncoronals, alveolars are the marked member of
the two apical series when preceding a laminal. This pattern has acoustic motivation. In
apical-+laminal clusters, which are acoustically [-grave][-grave], the two place features are
acoustically similar and therefore difficult to distinguish in sequence. As a result they are
prime candidates te be p_cr_cei_yed as homorganic sequences. However, retroflexes have
robust acoustic cues in C,. Retroflexes are-[+flat], a feature very salient in the V-C
transition (§2.2.2). Apico-alveolars, with the acoustic features [—flat, —sharp], have
comparatively weak acoustic cues in C, (§4.3). Therefore the fact that retroflexes are less
marked than alveolars in C, is cousistent with the perceptual theory of markedness.

The pre-laminal neutralisation of alveolars is closely related to the phonotactic
pattern described in the following section. I discuss the constraint formaiism for both-

patterns at the end of that section.

§4.8 Neutralisation of the double<laminal contrast in apical+laminal elusters,
In the preceding section 1 showed that the double-apical contrast 18 subject to
neutralisation in apical+laminal clusters, The double-lamenal contrast is neutralised in
apical+laminal clusters in certain languages as well. An example iy Jiwarli. Jiwardi is a
four-coronal language. Both apical series-occur in contrast in C, in apical+laminal
clusters. But only alveopalatals occur in the C,. Therefore the conirast between the two
laminal series i1s neutralised in this position, and the neutral laminal series has default
alveopalatal articulation. The attested apical+laminal N-O clusters in Jiwarli are [nc] and
[ne] (Austin 1992b). Analogous clusters with a lamino-dental segment in C,, such as [nt]
and [nt], are *@.

Additional evidence that alveopalatals are less marked in apical+laminal clusters
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comes from morpheme-internal aliernations. In Djapu, atiother four-coronal language,

/it assimilates to [It} but /ic/ does not assiniilate {Djapu lacks phonemic Jarninal laterals).

This indicates that dentals are more likeiy than alveopaléta!s to condition assimilation of
a preceding alveolar and therefore are more marked in apical+laminal clusters.

Neutralisation of lamino-déntals in apical+laminal clusters is motivated on
perceptual grounds. The place cues of a laninal C,.segment must be distinguished from
those of the preceding apical in order to successfully perceive the cluster as heterorganic.
The formant transition cues of alveopalatals are more distinet from apical cues than
those. of dentals, by virtue of their [+sharp] atiribute. Therefore, apical+alveopalatal
sequences Have greater spectral modulation than apical+dental sequences.

Neutralisation of dentals in C, is considerably less common than is the case in G,
(84.4). This may be an effect of the fact that dental stops may have a skightly affricated
dental release (this-is attésted w0 varying degrees from language to language), which acts
as a place cuein the C-V transition. Affricated release is strictly a C-V context place cue
for stops, and is unavailable as a place cue for C, segments.

_In_ certain languages, both of the neut;e_\lisation'patte'ms discussed in this and the
pr.ct%eding SE(;UOH are attested. This. 1s-the case in Panyjima, Like Marra, Panyjima has a
neutralised apical series in Cl; Also, in Pangjima the double-laminal contrast is
neutralised in C,. Panyjima da.ta_are presented in (21), with the four bomorganic N-O
coronal clusters in part (d) and the singlé heterorganic N-O coronal+coronal, with a

retroflex apical in C, and an alveopalatal Jaminal in C,, in part (b).
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(21) Panyjima coronal clusters ("TH"=neutral laminal cral stop with default [c]
realisation; "N"=default apical nasal stop realised as default [r]). -

a; - apico-alveolar ~  [nf] - canta lame
apico-postalveolar  [nf] kanga teardrop
lamino-dental [ot] pantara jealous
lamino-alveopalatal [nc] wanca dog

b. apical+laminal N.TH paN.THa (ie., {nanca])  shingte

Among double-lamirnal languages which permit apical-+laminal clusters, the failure to
license the contrast bctﬁeen the two laminal series in C, is common.”

~ The discussion in this and the preceding section indicates that alveolar is the
mallked member of the apical series ir; C, and dental IS ‘t_he marked of the two I_a_minal
series in C,. Panyjima demonstrates both patterns since apical+laminal clusters are
restricted to retrﬁﬂcx+alveoﬁa[atal séque.:nccs._ _

Nunggubuyu qémon_strates both patterns as well, but jn a different way.
Nﬁnggubuyu aliows all apica]+.lamina] clusters except the one which is doubly-marked,
with an aiveolar in C, and a dental in C,, Nupgg_ubl_xyu contrasts [n], [n] and [p] in C,
preceding [c] in C; (i.g‘.’, [nc} :# [rl(;] ¢ [ne]). Nunggubuyu is a]gf) a double-laminal
language which Iiicenses both'laminal places iﬁ C,. Although alv.colars are licc_nsed
preceding the alve.opalatal [e)y a]vco].ars are neutralised in apical+dental clusters.
Preceding [t] only [n]'and [n] are in contrast (ie., [nt] = [nt]), indicating default
postalvealar articulation of an apical nasal in this context. The phone [n] does not
contrast with [n] preceding [t] (Heath 1984:20). The range of possible apical+laminal

articulations and their status in Nunggubuyu is displayed in (22), with data in (23).

“Double-laminal languages which have alvegpalatals but not dentals in C,:
Gooniyandi, Jiwarli, (Marra), Muruwari, Ngawun, Olkol, Panyjima, Payungu,
(Warluwarra), (Warndarrang), Yandruwanhdha, Yanyuwa, Yindjibarndi, Yirr-Yorront,
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(22) Nunggubuyu apical+laminal articulations.

Phonetic sequence  Articulatory description ) In contras1?
fnc] apico-alveolar+lamino-alveopalatal - yes

[ne] apico-postalveolar+lamino-alveopalatal  yes

«[nt]" " apico-alveolar+lamine-dental netralised
[nt] _ apico-postalveolar+lamino-dental yes

(23) Numggubuyu apical+laminal cluster data.

[ne] R ‘mancar e leaves and branches’

[ne] panei baler shell

[nt) - ‘manta- to make (good)

The fact that [nt] is *® in Nunggubuyu further corroborates that alveolars are marked in
€, and dentals are marked in C, in apical-+laminal clusters." Four-coronal languages
which allow this cluster (see Djapu and Gaalpu) typically allow the other three
apical--laminal clisters as well.

There afe five patterns in the apical+laminal cluster phonotactics. In the first, the
double-apical contrast is neutralised in C, (to retrofléx articulation) but both laminal
articutations are licensed in C, (pattern A; Marra, Kayardild, Yukulta L-O clusters). In
the second, the double-laminal contrast is neutralised in C, (to alveopalatal articulation)
but both apical series are Ticensed in C, (patiern B; Jiwarli). Tn the third, the donble-
laminal contrast is neutralised in C, and the double-laminal contrast is neutralised in C,,
leaving only one well-formed cluster: retroflex-ralveopalatal (pattérn C; Panyjima). In the
fourth, alveolar+dental clusiers are +@ but the other apical+laminal plécé contours are ¢
(pattern ; Nunggubuyu). In the fifth pattern, all four apiéal-l-la’lninai Sequences are
licensed (pattern E; Djapu, Gaalpu). These patterns are presented diagrammatically in

(24). These facts indicate that [nt] is the most marked apical+-laminal cluster, and that

"Some other languages which show the same pattern here as Nunggubuyu are
Djambarrpuyngu, Ngandi and Ritharrngu.
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[ne] is the least marked,

(24) Apical+laminal place confour patterns of neutralisation.
[nc] [re] {nt] [nt]
i @

pattern A:  neutralised apical+contrastive laminal * @

pattern B:  contrastive apical+-neutralised laminal P ¢ * *

pattern C: - heutralised apical+neutralised laminal # ¢ * *

pattern D:  contrastive apicai+neutralised laminal or ¢ ¢ * L
: neutralised apical+contrastive laminal e i

pattern E:  contrastive apical+contrastive laminal ¢ ¢ @ @

I now present a constraints f(;rmalism of the phonotactics of coronal+coronal clusters.
The five patterns are the effect of the-interaction of Contour .constrajnts referring to the
acoustic features [jﬂat] -and [—sharp] vowel formant transitions of the four coronal series.
The feature values of the four._coronal articulations for the acoustic features [Hlat] and

[tsharp] are repeated in (25), from the discussion in §2.2.

(25) Coronal acoustic features.
© [Hat] [*zharp]” -
famineo-dental - -
apico-alveolar - -
apico-postalveolar -
lamino-alveopalatal — o+

The relevant cpnsti’aints_arc *[~fIJ[~fl] and «{—sh}[—sh]. Under +[-fI}[f1], sequences of
two [fiat] coronals are marked; under +[-sh][=sh], sequences of two |-sharp] coronals

are marked.”! The status of each cluster under these constraints is presented in (26).

These constraints predict the hypothetical cortesponding constraints [+f][-+11] and
*[+sh][+sh]. These constraints have no effect in Australian Aboriginal languages, which
have at most one [-+flat] series and one [+sharp] series of coronals,
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The constraint formalism of the five patterns is presenled in the diagram in (27) and

prescnted more fully in the subsequent dlscusmon

(26) Constraints account .of markedness patterns in apical+laminal clusters.
[nc] [nc] [nt] [ntj

][] - * *

*[-sh]f—sli] * *

(27) Apical +laminal place contour patterns of neutralisation,
o Ine] [nel [t [ng) oo o
pattern A:  * @ * L *#[~f}[—fl] unviolated; »[—sh][-sh] relaxed
(Kayardild, Yukulta L-O ciusters)

pattern B: ¢ ¢ * * *[-—ﬂ][—ﬂ] relaxed; *[-sh][—sh] unviolated
_ -(Jiwarli)
pattern C: = @ * * Both *[~flj[—fl] and *[~sh][—sh] unvto]ated
- -(Panyjima} -

pattern D: ¢ L * @ Either *[~fl][—f1] or »[—sh}[-sh] rclaxed
ce : ‘ _ (Nunggubuyn)
pattern Bt & @ L @ Both «[-fI}[-fl] and «[—sh][~sh] relaxed.
: : ; : (Djapu, Gaalpu)

Pattern A is produced by the constramt «[—fIJ[—f], since in each of the @ clusters, [nc]
and [nt], both of the segments are [—flat]; the two attested clusters ([ne} and [nt]) are
[+flat}[flat]. The functional correlate of this constraint is the following: distinet coronal
places of -articulation jclan be distingﬁishcd in sequence only when they differ in value for
the feature [Hflat],

Pattern B:ié produced by the constraint =[~sh][=sh]. This is-because in each of the
@ clusters, [nt] and [nt], both of the constituent segments are [—sharp]; the two attested
clusiers are [~sharp][+sharp]. The perceptual correlate of this constraint is the following:
distinct coronal places can be distinguished in sequence only when they differ in value for
the feature [dsharp].
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Fattern C is the pattern present in grammatical systems where both #[~f][—fI] and
[—sh][-sh] are unviolated. In this system, the three o clusters are ruled out by either .
ong, or-both, of these constraints: [n¢] violates «[—fIj[—f1]; [nt] violates »[~sh][—sh]; and
[nt] is ruled out by both +[—flj[=fl] and «[—sh]{~sh]. The perceptual correlate of this
pattern is the following: distinct coronal places can be- distinguished in sequence just in
casc-both the C, segment is [+flat] and the C, segment is [+sharp].

Pattern D is accounted for on the assumption that a violation of either one or the
other of these two constraints is permitted, but clusters which violate both are =®. The
perceptual correlate of this pattern is the following: distinct coronal places can be
distinguished in sequence just in case either the C; segment is [+flat] or the C, segment is
[+sharp]. Finally, pattern E is the-pattern in a grammatical system where both Lwmillgill
and xf—sh][-sh] are relaxed, allowing all four apical+laminal sequences.

Note that »[~f)[l] and [~sh][—sh] do not occur in_a fixed order. This is shown
in the fact that if one constraint js relaxed it does not imply that the other-is as well. In

pattern A, «[=sh}[-sh] is relaxed but *[~fi][-fl] is not, and pattern B has the reverse:

§4.9 The marked status of heterorganic apical and Jaminal clusters,

There is one final phonotactic pattern relating to clusters of coronals, which I discuss in
this section. Clusters of coronals that share the same articulator: (apical or laminal}
necessarily share the articulatory site as well. Data for apicals (28.a) and laminals (28.b)

are given from Djapu (Morphy 1983).
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(28) Djapu data: apical and laminal clusters are necessarily homorganic.

a. o] luniu frienid
o] mimtup snail
*[nt]
- *[nt] . L =
b, [nt] ku:nia- Setch, get
fpc] kuzpeu - beeswax.
*[n¢]
[it]

This pattern is exceptioniess in Australian languages, with a small number of provisos.?
This generalisation applies to N-O and L-O clusters. 1t may be that heterorganic apical
and laminal clusters are possible whcre one mernb'cr'i'.s-a- glide, sﬁéh as 1 fjit/ and /it/, but
the status of these cases is unclear: the glide in /jt/ is likely more .dentai than otherwise,
and the stop in [t/ is probably very close to [{].

© As the facts from Djapu demonstrate, ﬁypothetlcal heterorganic apical clusters
such as {nf] and [nt] are absent, as are heterofganjc 1aminal clusters. An articulatory
ac';count. for this p;(lt_terﬁ is re.ad'il.y apparent: all N-O clusters in Australian Aboriginal
languages involve a single gesture of oral occlusion in the case of homorganic clusters, or

a sequence of two gestures of oral occlusion by two distinct active articulators. A

2The most serious of these provisos is that Nyigina is reported as contrasting
heterorganic and homorganic apical N-O clusters. Stokes 1982:24 provides the following
minimal sets to illustrate this contrast: maniu, ford; mantv, louse; manfu, pregnant; cantu,
rear another’s chiild; cantu, woman. Unfortunately, the author of this monograph does not
provide any commentary on this extremely vnusual phonotactic state of affairs. The
sécond- proviso: Wik-Nganhchara is reporteéd as having heterorganic laminal clusters, the
language name containing an example. Third, Auvstralian languages also assimilate
heterorganic apicals and laminals- across morpheme (and word) boundaries, a
phenomenon directly related to the morpheme-internal pattern. However, in some
languages, heterorganic laminals are not assimilated when in contact at a morpheme
juncture. See, for example, Djambarrpuyngu, where inchoative /—tu/ assimilates to a root-
final lamino-alveopalatal nasal, but ergative /~tu/ does not (Wilkinson 1991:64-63).
Djambarrpuyngu also has a borrowed lexical item with a hetérorganic laminal cluster:
cactu, Thursday.
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sequence of two non-continuant occlusions by the same active articulator is clearly a
gesture of considerable complexity. This can be expressed formally by OCP-type.
dissimilarity constraints.on thie coronal sub-articulator: *[apical][apical] and
*[lamigal][laminal]. - -

The marked status of heterorganic apical and laminal clusters is a phonotactic
pattern which has a straightforward articulatory account. But it can be understood in
acoustic terms as well. I demonstrate this from the apical clusters. The prime vowel
formant transition cues essential in the double apical contrast appear in the V-C.context
(§2.2.3). The spectral properties of both-apical series are essentially identical at release
(Anderson 1993). In apical clusters, a C, apical will-be assumed by the listener to have
the same site feature as the C, apical segment since-it is in the V-C context where the
cues relevant to-this contrast are housed. Therefore, a contrast between alveolar and

postalveolar artjculation in C, is not possible following an apical segment.

§4.10 Dorsal-+labial as the unmarked noncoronal+noncorenal place contour.

In the. preceding sections we have seen that there is a distinct: preference for
coronal+noncoronal-clusters (§4.2). I have shown that many Janguages contradict this
tendency by elaborating coronal+coronal clusters (§4.4). A considerable  number of
languages also allow sequences of noncoronals. In these langvages, dorsal+labial clusters
are less marked than labial+dorsal clusters. This is shown primarily in implication: most
of these languages allow dorsal+labial clusters and exclude labial-+dorsal clusters. This is

the case in Ritharrngu. Data of dorsal+labial clusters in Ritharrngu are given in (2%).
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(29) Ritharrngu heterorganic clusters,
dorsal+labial [upl pagpalan  brain
- [pm] napgmiri - fers sp. (bird)
[kp] gukpanna palm sp., Ptychosperma elegans
=labial+dorsal - T s ' ' '

A wide range of languages demonstrate this pattern.’” The few languages which permit
labial+dorsal clusters-also permit dorsal+labial clusters. Therefore implicationat evidence
indicates that dorsal+labiai is the lesser' marked of the two fichcoronal cluster options.”
Even in the languages which permit both cluster types there is additional evidénce, such -
as feature co-occurrence patterns, that the labial+dorsal contour is marked.

The markedness asymmetry between dorsals and labials in' C, has acoustic
motivation. Dorsals have more salient V-C transition’ cues than labials. Jun 1995 uses this
to account for why dorsals are less-likely than labials. to assimilate to a following
consonant. This asymmetry is'attested in Korean synchronic assimilation facts. Tn Korean,
labials:assimilate to-a following.dorsal but dorsals never assimilate to any place of
articulation. This indicates that [dorsal] is less likely than other place features to be -

neutralised in'a coda. Jun motivates this based o the distinct [+compact] vowel formant

“Languages which permit dorsal+labial but niot labial+dorsal clusters: Alawa,
Djambarrpuyngu, Djamindjung, Djapu, {(Djarn), Djinang, Gaalpu, Gooniyandi, Gugada,
Gunin, Limilngan, Matra, Nakkara, Ngalakan, Ngalkbun, Ngandi, (Nunggubuyu),
Ritharrngu, Umbugarla, Wambaya, Warndarrang, (Yanyuwa). '

“Languages which perriit labial+dorsal clusters: Bandjalang has [rk] versus [gp] and
[nm], the greater range of manner features which may associate with the dorsal+labial
place contour being evidence of its lesser marked status (see discussion in chapter 6).
Djinang has [mk], [mg] versus [gb], [kp], [km]. Djinggili has [mk], [pk] versus [np], [gm].
Mangarrayi has [mk] versvs [gp}, [kp], [km]. Miriwung has [gp], [kp] versus [mk], [pk].
Murinh-Patha has [mg], [my)], [pk] versus [gb], [kp}, [gb], [km], [gm]. Wardaman has [mk]
versus [fp], [gm], [kp]. One Janguage is problematic for the generalisation made in this
section: Gumbaynggir has the labial+dorsal clusters [mk], [my], while lacking
dorsal+labial clusters.
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transition cues of dorsr-ils;'comparcd to labials and_ alveolar coronals, which have less
distinet formam transitiﬁ_ns. Lamontagne 1993:103-104 po.ints out that labial+dorsai
¢lusters are perceptually more complex than othe.r ciuslers. He discusses a perceptual
experiment reported by Repp 1983 indicating that the place features of labiai+-dorsal
sequences are less reliably cued than in other place contours.

I follow'Jun 1995 and assume that the [+compdet] quality of dorsals meakes them
less-likely targets for place assimilation ini-C . ‘This salient spectral property of dorsals
predicts that they are more stable in C|-than labials and as a result are less-prone to
neutralisation in-this position. The marked status of labials'in' C, relative to dorsals is
expressed formally in the constraint ordering “{—compaci] » x[-+compact]’ among
acoustically grave segments. The effect of this dominance relationship is that languages
are less likely to permit surface-violations of #[—cormipact]* than is the case with
*[+compdct]’. In other words, labials, which are [-compact], are more likely to be ili-
formed in C, than dorsals, which are [+compact]. Once this ordering between acoustic
features is incorporated into the patierns we have already seen:in this chapter, the -

resulting ordering of:acoustic features is as presented in (30):

(30) Acoustic constraint scale:

*[+grave, ~compact]" (i.e., labials) » -

*[+grave, +compact]’ (i.e., dorsals) »

»[—grave, +sharp]- (i.e., lamino-alveopalatals) 3
x[—grave, +ilat]’ (i.e., apico-postalveolars)

§4.11 Cluster constraints as a challenge to prosodic theories of phonotactics.

Several of the phonotactic patierns discussed in this chapter ace cluster constraints, or
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sequenci;zg effects: In other words, these are constraints such that the set of place features
ﬁé;r_ﬁitted ih‘ one position of ‘a cluster ca_nhot be exp'ressed_with(')ut reference to the place
feature of the segment in th(_atother_ position. This .a_s;pc'c't of cluéier phoﬁntdctics is
problematic within'a theary of prosodic licensing, I now discuss why this is the case.

Prosodic licensing as an account of phonotactics is a stricily "vertical" relationship
between prosodic positions and their dependent segments and features. A result of this is
the principle of Locality (1td 1986): there is no way for one prosodic position to influence
the licensing of features in another position, even'when the two positions are adjacent,
such as in a heterosyllabic consonant cluster (i.¢., a coda-onset sequence). This
framework allows constraints/rules to have trans-syliabic effects but it is assumied that
they have this power only when they réfer exclusively to the feature mefody.
Constraints/rules which refer to higher levels of structure, such as positions in a syllable
or word template, are constrained by Locality. As a result-"horizontal” sequencing effects
bétween consonants in the beterosyllabic C, and:C, positions are inherently problematic
within a_ prosodic licensing theory of phonotactics.

I'begin by reviewing-the patterns which are clearly cluster constraints-and are
problematic in a theory of phonotactics based on prosodic positions, First, 1 showed in
§4.2 that cor‘onal+n0ncqr0na]_clu§'ters are Jess ma_rkcd than other cluster types. This
means that noncoronals are l_gsg marked than coronal§ in C,, an onset following a
consonant, while all place featurés are in contrast in ., an intervocalic onset position.
In §4.8 I showed that in a subset of the languages which permit apical+laminal clusters
only alveopalatals occur in C,. This means that lamino-alveopalatals are less marked than
lamino-dentals in C,, while both laminal series are licensed in C, .. These types of
phonotactic asymmetries between C, and C,.. do not readily fall ouf in a theory of
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prosodié- licensing, since both positiofs, as onsets, are prosodically identical.

" I showed in §4.5 that in mény languages alveopalatals occur in C, only when C; is
labial, in spite of the fact that both labials and dorsals are licensed in C, following an
apical segment (i.e, [np), [np), [nk], *[nk]). In other words, an alveopalatal+labial
sequence is less marked than an alveopalatal+dorsal sequence, while there is no
harmonic ordering between apical+labial and-apical+dorsal sequences. This indicates
that licensing of place features in C, and C, cannot proceed independently of each other:
the features licensed in these two positions (apicals and alveopalatals in C,, and labials
and dorsals in:C,) incorrectly predict the possibility: of alveopalatal--dorsal clusters, This
sequencing effect is an example of a pattern such: that feature [F] in C, and feature [G]
in C, are not permitted to occur in sequence in a. consonant cluster; ‘even though [F] and
[G] are independently well-formed in:C| and G,; respectively. . -

A similar sequencing effect is demonstrated. in Ritharrngu, Ritharrngu permits
apical+laminal clusters (se¢ §4.6) and dorsal+labial clusters (§4.10) in addition to
coronal+noncotonat clusters. The set of permitted place featiiré contours in heterorganic

clusters are presented with data in (31).

(31) Ritharrngu heterorganic N-O clusters. -

apical+labial [np] panpulara flower sp.
o [np] * panpalnu © .- death adder
Iaminal+labial [np] kappu string fishner
dorsal+labial [op] pappalag brain
apical+dorsal [nk] pankuoca shark sp.
fnk} kanki cypress pine
laminal+dorsal [pk] pinpkur plant sp., Tectincornia australasica
apical+laminal [nt} pintar- to use bad language
[re]  kanci stork
[he] pincara? axe
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Note that the cluster phonotactics in Ritharrigu canniot be formulaied as independent
constraints on the two C slots. This is shown in the fact that the set of place contrasts
permitted in one position is dependent on the place of articulation of the other. In
particular, [dorsal] is permitted in C, (in dorsal+labial clusters) and lanunal in C, (in
apical+laminal clusters), but not simultaneously: clusters of the form dorsal--laminal are
&, As a result, formalising the Ritharrngu cluster phonotactics as the local licensing of
features in C, and C, overgenerates the set of predicted clusters.

Third, 1 showed in §4.6 that in the méjority of languages laminals are permitted in
C, only when preceded by an apical segment. In §4.7 1 showed that, in a subset of the
languages which permit apical+laminal clusters, the C, apical segment 1s necessarily
retroflex. Both alveolars and postalveolars are licensed in apical+noncoronal clusters. In
other words, the double-apical contrast is licensed in C, just in case the C, segment is
labial or dorsal; preceding a _lhminal only apico-postalveolars occur. Both patterns are
examples. of sequencing constraints in which the set of features. contrastive in one
pasition in a cluster depends on the place feature of the segment in the other position,

In summary, the non-local aspect-of the place phonotactics means that these
patterns cannot be expressed as coda conditions in traditional prosodic licensing terms.
This 15 because prosodic licensing is unable to express consonant co-occurrence
conditi.c;ns fhat.dn fot coincide with syllable boundaries. As a result the cluster
phoﬁo.tacﬁcs“discussed in this chapter are best expressed in segmental rather than

prosadic terms.

$4.12 Conclusion.
In this chapter 1 have proposed a constraints account of the place phonotactics of
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consonant clusters of Australian Aboriginal languages. The constraints make copious use
of both articulatory and acoustic features. The use of acoustic features is notable, given
the fact that place conirasts have been expressed almost exclusively by articulatory
features, beginning with Chomsky & Halle 1968. Acoustic restrictions were shown to be
necessary to account for several of the patterns discussed in this chapter. In addition, all
of the constraints are segmental in. nature and are analysed here as phonetically
grounded conditions, motivated by articulatory ease. and perceptual recoverability.

The constraints presented in this chapter are discussed again mn chapter 6, in
dealing with cumulative markedness. Additional evidence for the markedness patterns
discussed in this chapter, and for the constrainis which account for them, will be
presented at that time. The constraints pro;ﬁosed in this chapter are repeated below. The
constraints on the acoustic place features in positions lacking release cues are in a
universally fixed order, shown in (32.a). The contour constraints, listed in (32.b,c), are not

ordered. .

(32) Place constraints in Aﬁs_t;;alian Aboriginal languages.
a. Acoustic constraint scale:

*[+grave, —compact]’ (i, labials)il'» '

*[+grave, +compact] (i.e.,, dorsals) »
#[—grave, +sharp]' (i.e., Jamino-alveopalatals) »
*[—grave, +flat]’ (i:e., apico-postalveolars)

b. Articulatory contour constrainis;
*[hi][hi]

*[cor][cor}

+[apical]fapical]
*[laminal]flaminai]
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¢. Acoustic contour constraints: S S : (33) Constraint-generated path of elaboration of place contours.
*[—grave][--grave]

*[=sharp][-sharp] : : o . : *[alveolar]
«[~flat}[-flat] - C [ +flat]"
. [np] . alveolar+labial
1 now repeat the harmonic scale of the place contours from (3), with.the constraints [np]  retroflex+labiai
. ] [nk] alveolar+dorsal
inserted. inte the chart to-illustrate how the relaxing of constraints elaborates an . S .. ..Ink} .. retroftex-dorsal
I 1
mcreasingly complex inventory (33). There are-more place .contours attested in Australian #[+sharp]/«[laminal] wfeor}[cor]/«{—gr]f—gr]-
langvages than are presented in this chart. But the. additional clusters are highly marked, -] [ne]
alveopalatal + retroflex+
and involve elaboration.of marked structure below the paths in this scale.. = . labial ) alveopalatal
*[+comp]” _ #[hiffhi}. *[~sh][—sh] *[~f1][-{]]
| | I |
fp] . Ink] (ngl: - e}
dorsal+ alveopalatai-+ retroflex+  alveolar+
labial . dorsal . denta) alveopalatal
*[—sh][=sh] .
;[—ﬂ][—ﬂ]
[nt]
alveolar+
dental
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Chapter 5: Manner ';;h;noﬁlc'tics-in consonant clusters.
§5.0 Introduction.
This chapter is a descriptive survey and theoretical treatment of the phonotactics of
manner features in: consonant clusters in: Avstralian Aboriginal languages. There are
several patterns which are drawn from the data. Once these phonotactic generalisations

are all taken into account, the following markedness scales of manner features in C, and

C, emerge:

Cyi: - liquid -} nasal ! obstruent, glide

C;: obstruent } nasal; glide  liquid® .

The descriptive generalisation which these scales capture is the often noted generalisation
that consonant clusters. preferentially have falling sonority, with-segments of high sonority
being wiimarked in C, and segments with low sonority being unmarked in G, (see the
Syllable- Contact Law of Murray & Vermemann 1983). The-one important way in which
these scales depart froin this generalisation is the somewhat anomalous: distribution of
giides: glides are more marked in C, and less marked in C, than is expected on the basis
of sonority considerations. For this reason, these are not reverse scales as was the case
with the place phonotactics (see (2) in chapter 4).

In §5.1 I-show that son-obst clusters are less marked than other cluster types.

Among the sonorants, which are harmonic in C,, I show that liquids are less marked than

'The notation "obstruent, glide" in the C, harmonic scale signifies that there is no
harmonic ordering between these two features in this position. The same applies to
"nasal, glide" in the C, harmonic scale.
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nasals in. this position preceding noncoronal consonants (§5.2), while glides are marked
{§5.3). I then discuss the phonotactics of son-son clusters. I show that N-N clusters are
less marked than liquid-N sequences (§5.4) and liquid-G sequences, both of which are, in
turn, less marked than N-G sequences, (§5.5). Finally, [ discuss in §5.6 the marginal status

of liquids in C,.

§5.1 The least marked consonant clusters are son+obst.
Tﬁé first generalisation in the manner phonotactics of consonant clusters is the
preference for sonorants 'i.n [ and stops in C;. The fact that consonant clusters. are
preferentially son-obst is shown from a wide range of evidence. First, there is
implicattonal evidence from examining the clusters as a whole: son-obst clusters oceur in
all Australian. Aboriginal languages, while son-son, obst-obst and obst-son clusters are less
marked to varying degrees. There is a small number of languages which exclude ajl
clusier types other than son-obst. An example is Tiwi, in which all consonant clusters are
homorganic N-O sequences.?

.A second source of evidence for this comes from examining the markedness
patterns. in C; and C, individually. Consider first C,. The implicational evidence that:
sonorants are preferred in this position.is very strong. Many langoages lack obstruents

altogether in this position, and those which permit obstruents also permit sonorants.?

There are also only son-obst clusters reporied in the lexicon of Nhukenu {Hercus
1994). In spite of the fact that the size of the lexicon is substantial, Hercus” work on
Nhukuriu js a salvage study, and so this type of generalisation should be treated with
caution.

SLanguages which permit obstruents (stops) in addition to sonorants in C;: Alawa,
(Arabana), Bidyara, Bularnu, Djambarrpuyngu, Djapu, Djaru, Dijinang, Djinggili,
Gaagudju, Gaalpu, Garawa, Gog-Narr, Gooniyandi, Gunin, Kayardild, Kitja, Kuuku-Ya'u,
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The frequency evidence is also robust: clusters with an ghstruent in C; are consistently
uncommon to marginal. McGregor 1980:87 reports of Gooniyandi that O-O clusters
constitute 4% of all consonant clusters, compared with 11% for heterorganic N-O
clusters.” In the figures reported for Kuuku-Ya'u by Thompson:1988, the -cluster {tp],
which is the only obst-obst cluster in this language, occurs ata considerably lower

frequency than its corresponding son+obst clusters, as shown.in the data in-(1):

(1) Frequencies of L-O, N-0O.and ©-O manner contours: Kuuku-Ya'u,
L-O N-O 0-0
apical-+labial - = lp- 23 np 8. . tp. - 3

Turning. now to C,;, evidence that obstruents are less marked than sonorants in this
position comes from both implicational and frequency evidence, I mentioned above that
there are only one or two languages which permit only oral stops in C,, Tiwi being the

clearest example. At the same time, we have no languages which permit sonorants but

not-obstruents in C,. Therefore the facts demonstrate that sonorants imply obstruents in

this position, .
In languages which permit sonorants in C,, these clusters occur at comparatively

low. frequencies: I illustrate this by comparing the frequencies of nasals to stops. Cluster

(Limilngan), Mangairayi, Marra, Miriwung, Murinh-patha, Ngalakan, Ngandi, Nhukunu,
Nunggubuyu, Nyangumarta, Nyigina, {Payungu), Ritharrngu, Tharrkari, Umbugarla,
Ungarinyin, Uradhi, Walmatjarri, Wambaya, Wardaman, Warlmanpa, Warluwarra,
Warndarrang, Warumungu, Yanyuwa, Yindjibarndi, Yukulia. In all of the remaining
languages stops are = in C,.

‘A total of 64% of clusters are N-O, including homorganic clusters. But since stop
clusters are heterorganic, it is necessary to compare the frequency. of stop clusters with
the frequency of fieterorganic N-O clusters.
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frequencies based 6n thieir manner .contours‘publ:'shed for Gooniyandi (McGregor
1990:87) indicate a predominance of N-O clusters compared. to. N-N clusters. In -
Gooniyandi, heterorganic N-O clusters constitute 11% of all intervocalic clusters m -the
dictionary. In contrast, N-N clusters constitute a total of only 3%. Similar facts obtain n
other languages, Thompson 1988:8-9 pives the total number of occurrences of the
permitted clusters in- Kuuku-Ya’u. These frequencies indicate a preference for a stop C,
over a nasal C,. A similar pattern obtains in the cluster frequencies from Yidiny (figures
from Harvey 1992b). The figures for various example clusters from both languages are
given in (2), illustrating thispattern. I compare the clusters on-the basis of their manner

features only; clusters on the same row have the same place features.

(2} Comparative frequencies of distinct manner contours: Kuuku-Ya™n and Yidiny.

Kuuku-Ya'n Yidiny
‘ N-O N-N . N-O N-N
apical+dersal nk 9 ng 2 nk 45 ) 1
L0 L-N L-O L-N
apical+labial Ip 2 Im 9 Ip 32 Im 16
apical +laminaf It 11 In 2 le 14 ip 1
apical+dorsal - Ik 36 . In 2 1k 56 In 12
- GO .GN GO . - GN
laminal+labial ip 8 jm 3 ip 22 m 7
laminal+dorsal - jk 12 jg - 2 . k. 24 jn 6

The pattern which emerges. in this section is that clusters preferentially have falling .
sonority. Segments of high sonority are unmarked in C, and segments with fow senority
are unmarked in C,.

In order to account for this observation, that the least marked manner contour in
consonant clusters is son-obst, I propose a constraint against obstruents which lack

157




release cues: «fobst]’. Since sonorants are less marked than obstr_uents in positions
lacking release cues, I also propose that this constraint is in a_hicrafchica] ordering with a
simila;_c_o_nstm?nt aganst unreleased sonorants: =[son]" Thcsé two consiraints are in the
fo]l_owi_ng_ .ordcrmg relat_i.onship:. *[o.bstr » *[sOr_]j‘.

These_;wn constraints, and tﬁg_drdermg relationship betwéen them, is motivated
on perceptuz;l grounds. Unreleased sonorapts. and obstruents haye distinct spectral cues,
As defined in acoustic tcfms .by Ladefoged 1971:58, sonorants have. a comparéti'vely large
amount of acoustic energy compared to obstruents, within a ¢learly defined formant
structure. Both classes-of segments lack release cues in C; and both have vowel formant
transition cues in C,, but songrants have acoustic energy and formant structure which are
cues o both manner and place of ar_ticulatién. Obstruents by definition lack these cues.
These additional cues p_l_ay 4 crucial role in enhancing the perceptual recoverability of the
place features iﬁ C,. Thus,.in pre-consonantal position, the lateral [I] has two sets of
perceptual cues: its apico-alveolar formant transitions and the formant structure typical
of latr;;ra] articulation and of .';n alveolar articulation (see §2.2.1). A pre-consonantal stop
such as [t], however, ori]; has. ithe formant transition cues. Therefore the fact that stops
lack the acoustic energy of sonorants means that sonorants are more robust acoustically
when unreleased. These perceptual facts motivate the constraint ordering: «fobst] »
#[son}. This ordeting promotes the distribution of sonorants in C; thus accounting. for
the attested pattern. -

I also assume a dissimilarity or contour constraint on adjacent sonorants,
*[son][son], following Lamontagne 1993. I assume an acoustic definition for the feature
[sonorant] in this constraint. Lamontagne assumes that the OCP governs this feature.
However, since the OCP applies to gestures, and sonoranis are produced with a range of

158

gesturé types, an acbustic moﬁvation for this constraints appears apt. _Many lariguages
ﬁrohiﬁit'seciuencés of sonorants. This _const}_aint,pfofﬁ;)lés the harmonic status of
son-+obst manner conitours in its interaction _V\.F.ﬂh :.;{c;bst]". First, son-+son manner’
contours are marked by *[son][son]. Second, obst-obst and obit-son clusters are marked
by *[{obst]. The son-obst manner contours are the only ones which do not incur a
violation of either ¥[0bst]1 or *[sonj[son]. Thus, these two constraints produce the

harmonic status of son-obst manner contours, as shiown in (3).

(3) Constraint formalism of the harmonic status of the son+obst clusiers.
son-tobst  son+son obst+obst  obst+son

*{obst]’ “(unmarked) (unmarked) » (marked) -+ (marked) :

*[son][son] (unmarked) « (marked) (unmarked) (unmarked)

§5.2 Liquids less marked than nasals in C,. |
Although sonorants are unma;ked inC, fhc sonofants don’t all have the .samc status. in
this position. 1 show in this section that liquids are less marked than nasals in C, position
preceding a noncomqal. . | |

’ Most Australian .Aborigina].languageg permit both nasals and liquids in C,, and so
there is no evidence from imp]ications to illustrate this markedness relationship.’
Bvidence ffom freciucncy asymimetries pro.vides further corrat;oration that liquids are less
marked than ngsals in C]_ preceding noncﬁronai segments. Freql.]ency'&.ata frﬁm fpur

languages are given in (4): Gaagudju, Harvey 1992a; Kuuku-Ya'u, Thompson 1988;

* There are two languages which may constitute cases where liquids are ¢ but nasals
are *¢ in C, (see the entry for each language in appendix B): Anmdilyakwa and
Tharrkari. Note that Tiwi allows only nasals in C,, but this is accounted for by the
preference for nasals over liquids in C, of homorganic clusters (see §3.6).
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Ngaanyatjarra and Yidiny, Harvey 1992b. Note that there is the occasional inconsistency,
such as the low frequency of [Ik] in Gaagudju. I ignore such incensistencies when they

appear to.be nothing more than isolated anomalies.®

(4) Frequency data showing liquids are less marked than nasals'in C,.

Sonority contour . r-O 1-O N-O
Language  Place contour - ' '
Gaagudju  apical+labial p 14 Ip 17 np 10
o apical+dorsal rk 15 13 4 nk o6
Kuuku-Ya'u apical+labial - - Ip 23 np 8
apical+dorsal Ik 36 nk 9
Ngaany. apical+labial rp 15 Ip 17 np 8
) i Slpr 140 np 6
apical +dorsal rk 42 1k 20 nk 16
’ : : 1k 9. nk 8
Yidiny - apical+labjal -~ rp 33 Ip 52 : np 36

apical+dorsal rk 57 1k 56 nk 45

Thé frcque_ncy .asymmelry data betwecn_ liqujds -and nasals indlicates a preferé;ltiai ;;tatus
of liquids .over nasals in C, in qo?onal»i-npm_:oronal c]usters;. (Note that nasals.are less
marked than_latera]_s in Cl in homorgani_c clusters, for reasons independent of manner
constraints. See qhapter 3,_especi..ally §3.6.)

Despite this difference Between ]iéuids_ and nasals with respect to distribution

preceding noncoronals, 1t cannot be generalised to all C, contexis. The evidence from the

SMy criteria for determining between isolated anomalies and non-random patterns in
frequencies are the following. First, language-internal evidence: the high frequency of {ip]
compared to [np}] in Gaagudju makes L-O clusters look unmarked, suggesting that the
low frequency i$ anomalous. Cross-linguistic evidence also suggests that this is an isolated
anomaly: [Ik] typically occurs at very high frequencies, as shown in the other three
languages. These factors make it difficuit to claim that Gaagudju’s low frequency for [lk]
15 pon-random.
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phoﬁotactics of api.ca1+lamina] clusters indicates that ﬁ.leré is no harmom:c ordering
between.nasais and liquids jﬂ C, in these clusters. There is clear évidence against an
impli.catmnal re!a‘tion;hip. between them in this position: a nuﬁlber of languages have
laterals but nﬁt nésals in this context (i.e., [lc], [LL] but *mc-],' «nt])’ ﬁnd other
languages ﬁave .the op.posite.pét.tem (i.c., Inc], [qu but *[Lc},x ;[L.r:_ ]).B.Reported.ﬁgures
onrthe.frcquenccs of these clusters also indicate no uniform pattern of markedness
{Harvey 1§92b)." | o

| To sum ub to this pﬁint, the observed pattern is that nésats are marked compared
to laterals preceding hﬂétcrorganic ﬁoncorbnals. (In this pattern, vibrants pattern with
laterals in showing high frequencies.) Preceding heterorganic laminals there is no

harmonic ordering between nasals and laterals. This pattern is summarised in (5).

(5) Phonotactics of nasals and laterals in C,.

a. Laterals are less marked than nasals in C, in coronal+noncoronal clusters.
{ip), [ip}, [k}, [Wk] -+ - [opl, [np], [nk], [nk]
b. - -No harmonic order between laterals and nasals in C, in apical+laninal clusters.

(lel, [} fie}, [te] = [nc], [ne], [nt], [nt]

. "Languages which allow laterals but not nasals in C, in apical+laminal clusters:
(Anindilyakwa), Kurrtjar, Kiruku-Ya'u, Mbabarram; Muruwari, (Ngawun), Ngiyambaa,
Ungarinyin, Yuwaalaraay. See also Kitja, Kukatj.and Yukulta which have lateral+dental
but not nasal+dental clusters (see §6.5). None of these languages (except Ungarinyin}
has phonemic homorganic L-O clusters, and it is possible that these apical+laminal L-O
clusters are allophonically assimilated (which is known to be the case in- Ngawun).

8 anguages which allow nasals but not laterals in C; in apical+laminal clusters: Bardi,
Jingili, Garawa, Gooniyandi, Gunin, Umbugarla, Wambaya, Yanyuwa.

®Harvey 1992b reports the following figures for Ngaanyatjarra: 15 root-internal
occurrences of {lc}, 8 of [ic}, 13 of [nc], and [nc] unreported, indicating & slight plurality
of lateral C, clusters. In Yidiny, the nasal C, cluster is more common: 33 occurrences of
[ne] versus 14 of [Ic]. These figures are based on very sizable vocabulary databases.
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The account which 1 propose is closely related to the fact that laferals are not articulated
at ion-coronal places of articulation. The only exception to this as a universal
generalisation it the presence of dorsal laterals in a small number of non-Australian
languages. Even these segmenis display certain phonétic and phonological attributes of
coronals (Levin 1988); In fact, Levin 1988 argues that {lateral] is‘not dorsal
phonologically, but is a dependent of cofonal. Following this line of reasoning, the
feature [lateral] is incompatible with noncoronal places of articulation, under the formal

definition of the term comparibility in (6).

(6) Gestural compatibility. :
A manner feature is compatible with a place feature when the co-occurrence of the two
features is permitted vnder universal articulatory restrictions.

Thie manner feature [nasal] i compatiblé with all of the oral places, whils [lateral] is only
compatible with- the: coronal places. Under this notion of compatibility, the phonotactic

pattern displayed in (5.a,b) is accounted for by the constraint in (7).

(7) Unassimilation.” :
A cluster is marked if the manner feature of the C, segment is compatible with the place
feature of a following heterorganic consonant.”

This constraint captures the fact that assimilation is common in clusters. Failure of
assimilation is marked with nasals, but is common with laterals because of the restriction
of laterais to coronal place.

The cluster [np] is marked under this constraint since [nasal], the manner feature
of the C, segment, is compatible with [labial], the place feature of the following segment.
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The counterpart L-O cluiter, [Ip], is not marked since [laieral] is not compatibie with
{labial]. This accounts for the difference in markedness between nasals and laterals in
heterorganic clusters preceding noncoronals.

In apical+laininal clustérs, however, both nasals. and laterals are marked in C,
under Unassimilation. Both [nasal] and [laterai] are compatible with [larhinal]. Therefore
the constraint Unassimilation predicts the phonotactic pattern deseribed in (5.a,b).

This constraint is motivated o' perceptual grounds. Recall from the discussion of
Kawasaki 1982 in'§1.2.2 and §4.4 that spectrally similar sound sequenices tend to be
neutralised: forms which. have similar perceptiial cues tend not to be contrasted language-
internally. The cluster' [mp] is perceptually complex under this assumption because of the
presence of [mp] in the system (as'shown in chapter 3, heterorganic N-O clusters imply
homorganic N-O clusters). Sequences such as [np} tend strongly to be reanalysed as
homorganic sequénces in matural languages, a pattern given a ‘perceptudl account by
Ohala 1990. Sirice {nasal] is compatible with noncoronal places, the place cues of an
unreleased nasal coronal are easily reinterpreted as noncoronal under gestural averlap
with-a following noncoronal segment:’

The cluster [Ip} is less complex perceptuaily since there is né homorganic labial L-
O cluster competing with it. [ip] cdmpetes with [It], but the place cues of noncoronals are
sufficiently robust in the C-V' transition that the distinction bétween these two has a high
degree of perceptual recoverability. The place cues of laterals in a position lacking a
release are vulnerable to gestural overlap. with a non-coronal, But they are less
vuinerable than is the case with a nasal since the spectral properties of laterality, which
are robust in C,, are inconsistent with non-coronal place cues.

In addition to the Unassimitation facts which promote the assimilation of a C,
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nasal to a following noncoronal, another pattern also contributes to the difference
between nasals and laterals with respect to their presence in C,. This has to do with the.
perc'cptjbility (_)f.their place features in a position where they cannot benefit from C-V
release and transition cues. Liquids are favoured because they possess oral rather than
nasalised transitions, the latter being less helpful in identifying place. It is widely
recognised that nasal segments lack ceftain salient acoustic atiributes which their oral
counterparts possess. For example, Malécot 1956 and othiers have shown that the place
cues of nasals are weaker than they are for stops. This is particularly the case with
unreleased nasals, since Kurowski & Blumsiein 1984 have shown that the spectral
propertics of nasals around their release {including the'end of the nasal murmur and the
start of the vowel formant transitions) are the most salient cue for place of articulation.
Also, the introduction of nasalisation in vowels diminishes the perceptual distinctiveness.
between vowel features (Beddor 1993:182-183). The lowering of the velum, thereby
coupling the oral and’ nasal cavities-as two connected resonating chambers, is the source
of the speetral complexity of nasal segments.

““The cues for nasal segments as a class are highly distinct from non-nasals (Ohala
1990:261). But the perceptual neutralisation of contrasts among nasal 'Se.gméhts in
contexts whiere their place cues are not recoverable may condition the assimilation of
nasals as a class. In addition to the Unassimilation account of the marked status of nasals
compared to liqui'ds pfecéding norcoronal segmént_s; the perceptual deficit of unreleased
place features of a nasal segment provides further motivation for the neutralisation of the
class of nasals in C,. This motivates another constraint, *[nasal], which formalises this
fact.

I have shown in this section that liquids have a wider distributicn in C, than
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nasals. This is ‘an apparent challenge to the common ‘chservation in non-Australian
languages that nasals and not liquids occur in this position. Tiwi is an Australian example
of this; clusters in Tiwi are homorganic N-O sequences; L-O and r-O clusters are not
permitted: 1 propose that the harmonic status of N-O clusters in these languages is
because they are homorganic (see the typology of syllable rthyme structures in Goldsmith
1990:128). As-discussed in chapter 3, Homorganic N-O clusters are less marked than
homorganic L-O clusters. Therefore I predict that nasals are harmonic-in C, only under

homorganicity, and that Jaterals are less marked in this position otherwise,

§5.3 Vibrants in C, of apical-+laminal clusters.

The third pattern of manner phonotactics is the différence between laterals and vibrants
in C, in apical-+laminal clusters. In this position, vibrants are less marked than other
soniorants. 1 account for this pattern by appealing to the Unassimilation constraint.

The unmarked status of vibrants preceéding laminals is démonstrated from
implicational evidence: apical+laminal N-O andfor L-O clusters imply vibrani-+lammat
clusters. In languages which show this paitern, laterals and nasals are licensed in C, but
are restricted t0 occurring in cor-noncor clusters. The relevant pattern of pérmitted

clusters in a typical language which demonstrates this pattern is shown in (8).

(8) Preferential distribution of the vibrant in 'C, in apical+laminal clusters,

-0 1L-0 N-O
aptcal+labial p Ipip np np
apical+dorsal tk Ik ik nk rk
apical+laminal rc {*lc *1c) (*nc *1c)

This pattern is attested in a range of languages. Diyari is an exampie. Relevant data
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showing the asymmetry in the place features contrasted in r-O and-L-O clusters are

presented in (9).

(9) Diyari data,

r-O clusters L-O-clusters
[rp} . karpa- sew - © [ip]- - kilpari- .- . disbelieve
[tp] palpa some
[k] . tarka- stand . [lk] palka- . split e
flLk] palka- B0 on a journey
[rc]  parcana- alf w0 C[lel +[le]) .

The facts seen in this section indicate that laterals (and nasals) are more likely than
vibrants to assimilate in place of articulation to a following laminal. The fact that vibrants
are restricted to. apical articulation in Australian Aboriginal languages is crucial; vibrants.
cannot assimilate in place of articulation to a laminal, but laterals and nasals, which may
be laminal, can, On this basis, I-propose that the Unassimilation constraint (7) is -
responsible for the Diyari pq_tfem.

The manner feature [vibrant] is.not compatible with articulator features other
than [apical].'’ Therefore a sequence of 4 vibrant and a laminal is unmarked under
Unassimilation. As discussed.in. §5.2, laterals preceding a-laminal segment are marked
under this constraint, thus ptoducing the difference in the distribution. of laterals.and -
vibrants attested in Diyari. The perceptual correlate of the Unassimilation constraint
expresses this pattern of markedness as follows. The apical+laminal. cluster {lc] is

perceptually complex because distinguishing it from the homorganic counterpart [A¢]

“Non-apical vibrants are permitted, particularly uvulars. It may be necessary for
language-particular constraints on feature co-occurrence information to be encoded into
the definition of Compatibility.
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requires considerable perceptual acuity. The Unassimilation account of the Diyari pattern
predicts that homorganic laminal 1-O clusters occur in these languages; this prediction is
borne out.!

Morpheme-internal assimilation facts in Ngawun illustrate that apical laterals are
marked when followed by.a laminal segment, Ngawun has the ciuster [rc| but lacks
apical-+laminal 1-Q clusters. Ngawun has a surface homorganic laminal L-O cluster [4c],
but since Ngawun [acks phonemic laminal laterals this clu._ster is analysed as underlying
flc/ (Breen 1981b). Ngawun.déemonstrates the same pattern as Diyari (se¢ discussion.of
the neutralisation of alveolars in apical+laminal clusters.in. §4.7). The fact that the
vibrant manner feature is. inherently tied to the apical feature in Australian languages
means that these segments are resistant to place assimilation. preceding a laminal
segment, Under the Unassimilation constraint, this is the cause of preferential
distribution of the vibrant in C, over other manner features (nasal, lateral). which are
compatible with a wider range of place features. To summarise, the. discussion of the
Unassimilation constraint in this and the preceding section indicates that, manner features
with restrictions. on permitted place contrasts.are relatively unlikely to undergo. -

assimilation.

§5.4 The marked status of glides in C,.

The third pattern of manner phonotactics which.I discuss in this chapter is the fact that

!Languages which have this pattern: Arabana, Arrernte, Diyari, Kaytetye, (Ngawun),
Warlpiri, Warluwarra, Warumungu, Yandruwanhdha. Of these, Arabana, Arrernte,
Diyari, Kaytetye, Warlpiri and Yandruwanhdha have a full set of hemorganic L-O
clusters; Ngawun, Warluwarra and Warumungu have only laminal homorganic L-O
clusters (see §3.6.4).
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glides have a marked distribution in-C,. This patiern is inconsistent with the otherwise
unmarked status of sonorants in C (see §5.1).

The marked status of glides in €, compared to nasals and liquids is demonstrated
most forcefully on-implicational .evidence. A large number of languages do not permit
glides in C, at all, while allowing both nasals and liquids.” Of the languages-which
permit glides in C,, all have nasals and diquids, Therefore the necessary components of
an exceptionless implicational relationship are present: glides imply the other sonorant
manners of articulation (nasals and liquids)in C,.

1:propose to account for the marked status of glides in C, on perceptual. grounds,
This account is based on the notion of spectral. modulation (Kawasaki 1982); in particular
the. similar spectral attributes of vowels and glides. Ruling-out glides on perceptual
grounds. allows us to maintain the otherwise general pattern of the formally optimal
status of sonorants in this position.

There are two partially overlapping aspects to the perceptual deficit of syllable-
final vowel+glide sequences. First,.it is c]ea=r that syllable-final seéﬁcnccs of a high vowel
plus its homorganic glide, i.e,, [if] ana [uw}, lack an acou;n’cally clear transition (Kawasaki
& Ohala 19_80:533). Because of this, tau'to.syllahic sequences of [w]+round vowel and
[ji+front vowel (in either order) are marked cross-lingnistically (Kawasaki 1982). These
facts have a variety of empirical correlates in Australian Aboriginal languages. First, these

languages typically do not contrast.word-initial {ji] ~[i] and [wu] ™ [u). Individual

"2 anguages which exclude glides in C, but allow other sonorants: Alyawarra,
Arabana, Arrernte, Baagandji, Bardi, Bidyara, Bularnu, Diyari, Garawa, Gog-Narr,
Gooniyandi, Gunin, Jiwarli, Kalkatungu, Kaytetye, Kitja, Kukatj, Kurrtjar, Mantjiltjatjarra,
Marrgany, Martuthunira, Nganyaywana, Ngawun, Ngiyambaa, Nhukunu, Nyangumarta,
Panyjima, Payungu, Pitia-Pitta, Wambaya, Wardaman, Warlmanpa, Warumungu,
Watjarri, Yandruwanhdha, Yankuntjatjarra, Yanyuwa, Yawuru, Yukulta.
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languages vary in having.pronunciations predominantly with or without the glide on the
surface, or there may.be free variation. In only a very smail number of lunguages are
these two pronunciations the basis for a lexical contrast.”® An inability to contrast high
vowel+glide in sequence is demonstrated in other recurring phonotactic patterns. First,
among Australian Aboriginal languages, a contrast between [iz] and [iji]; and. [u:] and
[uwu]; is extremely marked. Also, in many languages [w] and [j] are neutralised when
occurring between non-identical high vowels, L.e., in the contexts [i_u]-and [u_j].
Kalkatungu has [iju] but not *fiwu] and [uwi] but not *[uji] (indicating that the place
features for the glide in this context are drawn from the preceding vowel); see the
discussion in Blake 1979a:22-24. Kayardild has the opposite. pattern: [iwn] but not *[iju},
and [uji] but not *[uwi] {(Evans 1985) (indicating that the place features are drawn from
the following vowel in this case). Muruwari has [uwi],.[uji] and [iju] in contrast but lacks
[iwy] (Oates. 1_9_88:36-37). This could be an accidental gap, but even if this is the case-
the low frequency of high vowel+glide+high vowel sequences is dn effect of their
markedness. These facts all indicate a perceptual deficit irherent in discerning the
transition between high vowels and glides.

I propose that these facts providt_z an account for the marked status of [j] and [w]
in C, following their homorganic high vowel: absence of spectral distance. And, indeed,
some lanpuages neutralise glides ondy in this context (e.g., Ngiyambaa, where [j] occurs

word-finally except following {i], Donaldson 1980:44). However, this is only a partial

BNunggubuyu and Yawuru appear to make this contrast.

“4Hosokawa. 1991:88 reports that /iz/ and /iji/ are in contrast on the surface in
Yawuru: the former is realised uniformly as [iz] while the latter varies freely between |i:]
and [ie], and this distinction is the basis for a lexical contrast. As far as 1 am aware this is
the only language which has been proposed to have this contrast morpheme-mternally.
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account of the _m_f_arked_ status of glides in C, as it offers no account of the marked status
of glides following other vowels. There is a2 more general propcrty_of vowel+glide
scq}.lence_s which is also responsibi¢ for the marked status of glides in C;. Here [ follow
Kawasaki 1982 in assuming that dcoustically similar sound sequences, F and F, are likely
ta;éets for neutralisation. In other words, the degree of acoustic difference between F
ard F' is directly related to the likelihood of the two occurring in contrast within a
language (sce discussion in §4.4). Therefore, the marked status of glides in C, can be
accounted for on the basis of their having a high degree of acoustic similarity to other
sound sequences. The immediate candidate I to an F with a glide in C, ts a form where
the glide is not in C, but instead is followed by its homorganic vowel, i.e., F=[majpa]
versus-F=[mdjipa]. On the difficulty involved in distinguishing these sequences, see for
example Oates 1988:35-36 on the problem of whether syllable-final phonetic [eﬁ] in
Mutuwari should be phonemicised as /aif, /aj/ or /aji/. On Ritharrngu, Heath 1980a:9
states: *In the environment V_C'and V_# it is difficult to distinguish [wu] from fw] and
[ji] from {j], although T think that these distinctions do exist." "

Undér certain circumstances prosodic considerations might be able to
disambiguate F arid F in these cases. For example, if thie second syllable in a form such
as [majipa] were & potential siress position, then this would enhance the acoustic contrast
between [majpa] and {majipa] (in other words, [majipa] is less likely than [méjipa] to be
confiiséd with [majpa]). However, the typical stress patterns largely abrogate this as a
possibility: Auvstralian Aboriginal languages tend to have uniform initial syliable stress.

These facts taken together mean that stress cannot disambiguate pre-consonantal {aj] and
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[aji] sequences within a morpheme.'s

Assuming that glides are marked in C; because of the potential perceptual
confusion with vowels, one can predict that the apico-postalveolar glide [1] should be the
least- marked glide in this pos_ition since it does not have a direct homorganic vowel
counterpart. Its unmarked_status.‘a'lso follows from place phonotactics, since apicals are
least marked in this position (§4.2, §4.3).

In summary, the acoustic similarity in the surface realisation of pre-consonantal
sequences such as [j] and [ji] provides motiv;ition for the tendency of these sequences to
be neutralised cm_ss—]inguislica.lly. Thus glides .are markéd in C,, Central in this account is
the following assumption: when a_su.rface_form [#]is phonetically ambiguous between
phonological representations F and I, F is assumed as the unc_iérlying- form of [¢] where
F t F'. Again consider thé two forms [majpa] and [majipa]. The unmarked status of CV
syllables (Jakobson & Halle 1956) indicates that [majipa] is less marked than [majpa],
and as a result [majipa] is selected as the phonological representation of a phonetically
ambigl_:o_us surface form. This a_cc0unt predicts that pre-consonantal glide+vowel
sequences such as [ji] Eil_';:.permi'tted in every lan_gﬁage which lacks pre-consonantal glides.

I am aware of no langnages in- Australia which contradict this prediction.

Certain prosodic allomorphic and morpho-phonological processes may also be able
to disambiguate these forms, particularly those which are sensitive to a syllable count. An
example is an allomorphic process in which the form of an affix is determined by the
number of syllables in the root. Certain Australian Aboriginal languages have this type of
allomorphy of the ergative marker: /-pku/ on disyllabic stems and /-hy/ on tri-syllabic and
longer stems. ‘This is attested in Warlpiri (Dixon 1980:308). In a language like Warlpiri,
the allomorph of the ergative marker will disambiguate between roots /majpa/ (which will
take- ergative /-nku/) and /majipa/ (which will take ergative /-lu/), even when the toots
have identical pronunciation. However, Warlpiri does not permit glides in C.
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§5.5 Son-s01 sequeices: N-N less marked than liquid-N clusters.

To this point T have demonstrated that son-obst clusters are harmonic in Australian
Aboriginal languages. One of thie constraints which plays a role in producing the
unmarked status of son-obst manner contours is *fson][son]. Unde this constraint,
sequences ‘of sonorants are marked, As with any other constraint, *[son][son] is violable
on a language-particular basis. Australian- languages have four series of sonorants: a nasal
seriés and two oral series, liquids (laterals and vibrants) and glides. Therefore, relaxing:
+fson][son] launches a wide range of possible soi-son clusters typés. T discuss the
markedness relationships ‘between them in this and ihe following section. These:

relationships are expressed in (10),

(10) Markedness ordering among the son-son cluster types.
a. N-N } -

b. {liquid-N, liquid-G} }

¢ N-G

N-N is t:i.“: lt?ast marked son-son cluster type. T‘his- is shown primarily from implicational
evidence: in seve_ra! languages, N-N is the only permisted son-son contour. Typicaily,
these languages have the following inventory of manner contours in clusiers: N-Q, L-O, 1-
O and N-N. Bidyara-Gungabula is an example of a language which exhibits this

patiern, 'S Bidyara data are presented in (11)

“Languapes which have N-N as its only son-son cluster type: Arabana, Badimaya,
Bidyara, Diyari, Garlali, Gog-Narr, Jiwarli, Pitta-Pitta.
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(11) Bidyara data.

a. son-obst N-O [np]  nunpita to swim
[nk] ~ punkan plain nirkey
[np]l  kuppit sweat
[pk] papkalu old man kangaroo
L-O [{lp]. wilpit - lizard sp.
© k] kalkap large intensiine
r-O  [rp] kurpa o come
. frk} ~ purku - shield
b.son-son  N-N [nm] kunma to break
[ng]  wanmu woman
_ [pm] wapma to make
LN '
»1-N

Clus_ters such as [_im]_ or [rm] are *@ in spite of the fact that we know from the set of
attested clusters that [l]. and [r] are jrl_.ldei)endcntly. permitied in C, and [m] in C,

Other languages allow both N—N _apd the Jiquid-N cluster types. Walmatjarri is an
exam_ple. Liquid+glide _clﬁstc’rs are & in Wa]matja_rri.’_’ Data illustrating the three son-

son manner contours N-N, 1-N and L-N in Walmatjarti are presented in (12).

(12) Walmatjarri data: son-son clusters.
N-N ' [nm] wanmi =~ friendly

r-N  [rm}  cirmil sweal
LN T[im] palma " creek
*1-G
*L-G

The unmarked status of N-N clusters compared to other son-son cluster types is

motivated on both perceptual and representational grounds. First, sequences of an oral

7L anguages which demonstrate this pattern: Arrernte, Baagandji, Gugada, Guugu-
Yimidhirr, Kalkatungu, (Kaytetye), Kitja, Kuku-Yalanji, Marrgany-Gunya, Nganyaywana,
Ngawun, Nyangumarta, Nyungar, Payungu, Pintupi, Walmatjarri, Watjarri,
Yandruwanhdha, Yankuntjatjarra, (Yuwaalaraay).
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sonorant and a nasal sonorant are perceptually complex. This promotes sonorant clusters
which are. uniform in terms of velum position and predicts the marked status of liquid-N
clusters. Second, N-N clusters lack articulatory complexity which other $or-son sequences
have: N-N sequences are characterised by a single manner gesture, and therefore the
Bidyara pattern follows from the unique ability of [nasal] to show geminaie ambiguity
eft_'ect_é.

Consider first the issué of articulatory complexity. The velum is a sluggish
articulator. As a result, \}élo-pharyngea'l'port opening and closing gestures easily become
desynchronised with intended transitions between oral and nasal segments (see Ohala &
Ohala 1993:228-231 for discussion). The result may be that the velo-pharyngeal gesture
overlaps with the oral configuration of the nasal segment, resulting in partial de-
nasafisation (as in intrusive stop formation in' English). Alternatively, the velo-pharyngeal
gesture may ovetlap with thé non-hasal segment, resulting in nasalisation of the oral
segment adjacent to the: nasal,

“When velic opening precedes the movement of the oral articulators to their
configuration for the nasal segmeént, the Tesult is anticipatory nasalisation of the -
preceding segment (see Cohn 1993 on English vowel nasalisation). Sonorant consonants
and vowels Have been shown to have lower velum positions than obstruients (Beli-Berti
1993).' In osher words, the velic configutation of sonorants is more similar to nasals than
is the case with obstruents. Theretore, orl sonorants are prime candidates as targets for
nasalisation when adjacent to a nasal. The preference for nasal spreading is overcome in
the case of N-O clusters since obstruents have highet velum positions than sonorants.

Now consider the perceptual complexity of son-son sequences other than N-N.
The result of gverlap of a [nasal] gesture on a sonorant is that the orality of the sonorant
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Is perceptually opaque. Therefore thé articulatory precision required in synchronising a
vclo—pharyngeal poﬁ opening gestm;e with an oral articula_tion_, particularly of a sonorant,
may trigger assimilation. There is eviden;:e' from alternations Of; the nasaiisation pf oral
sonoran.ts adjacent to a nasal at a morpherﬁe boundary. This is aitested in Kayardild
(Evans 1985:38-43): /kipin-+-wari/, body-PRIV, is realised as (kipinmari). Also, in Pintupi
there is inter-dialectal variation between [r] and [n] preceding a nasal (i.¢., frm] in some
dialects is [nm] in othérs; Ha_n'seni&_Hansen 1978:33-34); a similar pattern is attested in
Kuka*j (Breen 1992:13). .

On the basis of these.facts I propose a constraint which promotes a uniform

velum position across both members of a cluster of sonorants (13).18

(13) Velum Uniformity Constraint (VUC): *[son, orallfson, nas]
: : *[son, nas][son, orai]

Under this corustrzﬁnt, liq;nd-N clusters sﬁch as.[lm] are markéd because of the reduced

recoverability of the fgatures of the oral sonorant preceding a nasal. Sonorant clusters

where both are. nasal (and where both are oral, see below) do not violate this constraint.
. in addiiion to tﬁis percéptua] a.ccou'nt of the unmark.ed status of N-N clusters, 1

also argue that these clusters are unmarked from an articulatory and formal

®In some languages, sequences of a nasal and a stop are rendered uniform for velum
position as well. In Nunggubuyu and €lsewhere, stops are nasalised by a following nasal
across a root-suffix boundary. In Tharrgari, an epenthetic syllable [~pa], which is added
to unsuffixed consonant-final roots to enforce a vowel-final word template, assimilates to
[-ma] following a nasal. In Tharrgari historical phonology, all heterorganic N-O
sequences have descended as O-O clusters (homorganic N-O sequences have descended
as an innovative series of voiced stops). Such patterns imply a more general version of
the VUC, without reference to sonority, ranked lower than the more specific version
here.
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representational point of view, In the Tepresentation of manner contrasts in-Articulatory
Phonology, nasality is the only manner feature capable of associating to two segments -
similtaneously (see $3.6.6 for discussion of gestural representations in Articulatory
Phonology). Nasality is represented formally as a gesture on’the [nasal] tier. Other
manner contrasts are représented. as constriction degree and constriction shape features
inherently tied to oral articulator géstures, lacking ari independent status,

As an example, the N-N cluster [nm] possesses a single [nasal] gesture which is
phased synchronously with the [coronal] and the [labial] oral gestures. In gestural terms,
{nasal] is an intervocalic feature for this cluster in the same way that the [labial] gesture
is for the homorganic N-O sequence [mp] (see §3.6.5). The gestixrai score for the

sequence [inmi] is presented inl {14).

{(14) Gestural score for the N:N sequence [inmi].

il ] [m] [i]
—

[nasal]

dorsal]  NEE-—— NN
[¢oronal] L

[labial] s

One result of the Articulatory. Phonology framework is that [nasal] is the only manner
feature c::a_pabie:_ of showing the properties of geminate ambiguity, expressed in the feature
geomeiry literature by linking _of one feature to two segmental melodies, Thus nasal
clusters escape the effects of *[manner]" constraints.

To summarise, I have shown in this discussion that there is both perceptual and
articulatory motivation of N-N as the unmarked son-son cluster type. 1 now discuss one

further issue in the phonotactics of liquid-N clusters, Although liquids are marked in
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clusters preccding nasals, implicational facis"indicate that there is a difference between
Iatera]s and vlbrants in thlS posmon vibrants are less marked than laterals. This is shown
in languages in whxch vubrants are permltteci precedmg a nasal but laterals are not,
Baag,andjl shows this pattern t Baagandj: has one r-N cluster, [rm}, but L-N clusters

such as [Im] are *rb (13).

(15) Baagandji cluster data: laterals imply vibrants in C, in ]iquid-naSal clusters.
son-obst N-O [np] panpula wild cabbage

[ap] panpa neck, throat

[rp] tanpa- to shine; glow

[nk] manku mouse sp.

[nk] panku lower ann
L-O [lpj palpa ashes

[tp] kalpi clear

[fp] tadpa -~ close by, near

[k]  kalkara sky

[lk] - pazlku- - to'make @ noise
-0 [rp] turpa fo nn

[tk] panarka sandhill mulga (tree sp.)

SON-SON N-N [nm] paznmwlu  knob-tailed gecko

{nm] : kanma- fo stedl .

r-N  {rm] tarmapa light, not heavy
- kakirmanta - ¢old
*L-N  +[lm], etc.

This pattern suggests that laterals are more likely to assnmllatc to a following nasal than
vibrants, Ev1dcnce fmm loan word aSSlml]atlon in Warumungu suggests that this is the
case. Warumungu permits 1- N cIusters but L N clusters are very margmal attested in a
very small number of forms. L-N clusters in loan words from Warlmanpa are assimilated.

For example, the word for the Warlmanpa people and language, [walmanpa], is

Languages which permit vibrants but not laterals m C, preceding a nasal (r-N, *L-
N}: Amndilyakwa, Baagandji, Mantjiltjarra, Marrgany-Gunya, Pintupi, Wambaya,
Warlpiri, Yandruwanhdha, Yankuntjatjarra, Yindjibaradi:
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proncunced: [wanmanpa] in ‘Warumungu (Simpson & Heath 1982:34).

T in¢lude this pattern for;typological-completeness,‘ but I will not formalise it here.
I will mention, however, that it is possible that this difference in the distribution of
laterals and vibrants is an effect of the fact that Iaterals have an oral tract configuration
more similar to nasals‘than is. the case with vibrants: It is-widely recognised- that vibrants
are more songrant than laterals, reflecting the fact that vibrants are articulatéd with a
greater degree of-aperture of the.vocal tract. A variety of sonority hierarchies proposed.
in the literature make-a distinction between:laterals and "r-sounds”. In every:case, ttie "r-
sounds” are argued to have higher sonority (Jesperson 1904, Heffner 1960, Selkirk 1982,
Zec 1988). The greater sonority of vibrants reflects their comparatively more open
articulation. La.tcrais, on the other hand, are articulated with a [~cont] coronal gesture on
the midsagittal ;lil_'lf: of: the oral.cavity. Based on these facts I predict that the acoustic
quality of a ]a'ter.al wheﬁ overlapped with énticipatory nasalisation is perceptually more
simila; toa neisléi--scgment than. is the case with a vibrant.:It is possible that this is the
motivating factor in the marked élatus of laterals corﬁpared to vibrants m Liquid-N

clusters, but this issue requires specific acoustic investigation.

§5.6 Liquid+glide and glide+nasal clusters.

After N-N clusters, Australian Aboriginal languages elaborate liquid-N clusters and/or -
liquid-G clusters. There is no harmoenic ordering between these cluster types, shown in
the fact that there is no implicational relationship between them: languages may have
either one or both. Walmatjarri, discussed in the preceding section, is a language which
has N-N and liquid-N clusters but lacks liquid-G clusters, Panyjima has the pattern
complementary to Walmatjarri: like Walmatjarrs, it has N-N clusters, but instead of
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liquid-N clusters it has liquid-G clusters.”’ Data are presented in (16).

(16) Panyjima data: son-son clusters,

a. N-N contour - nm. . wanmi:. - friendly
b. L-G contour Iw -lwugu habitual (verbal suffix)
d, *L-N

Although there is not a harmonic ordering between liquid-G clusters and liquid-N
clusters, shown in the lack of an implicational relationship between them, there are
considerably fewer languages which have the Panyjima pattern than the Walmatjarri -
pattern.

Both-clusters imply N-N clusters: cross-linguistically, As discussed in the preceding
section, liquid-N clusters are marked because they violate Velum Uniformity. In order to
express the marked status of liquid-G ciusters, I propose that they violate a constraint
against sequences of approximants; *[approx][approx]. Recall that the approximants
cons.tit.ute the class of‘ oral sonorants. Since liquids and glides, as approximants, have
similz;r vdcal tract configurations, liquid-glide sequences lack acoustic modulation and
therefore are perceptually complex. In Warluwarra there is a pattern of free variation in
which tll'ne clusters_,’lw/_and M/ are optionally n:aliseq as [Iz]. This assimlation of a glide
to an adjﬁcent latcrai ié evidence that a. traﬁsition bctwéen thém in.sequence may not be
perce.ﬁtuallsr re.cm.'.a.n;blc. . .

Gaalpu demonslra.tes tﬁe next stcp.of elaboration of son-son sequcncés. Gaaipu

has N-N, liquid-N clusters, like Walmatjarri, and liquid-G clusters, like Panyjima, in

"”Languages which demonstrate this pattern: Bularnu, Ngiyambaa, Panyjima,
(Warluwarra), Yawuru.
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addition to N-N clusters, which are relatively unmarked. Data illustrating the full range of

manner contours m consonant clusters are presented in (17).

(17) Gaalpu data: son-son clusters, and the marked status of nasal-+glide clusters.
Manner contour Data
son-obst . N-O {np]. manpagn  bird sp.

L-O [ip] ielpa immediately, quickly
Q- {rp]- warpuqu smell (scent, odour)
GO {i1p] tugpu behind, end
obst-cbst 0-0 [tp] kudatpa type of wood used for spear shaft
son-son N-N. [nm] cinmig edge
: G- [rw] o lirwi- - -coals
LG [lw] malwija eml
G.G. [1f] wigjar . turtle sp:
L-N [lm] wu:lma thunder
r-N [rm}- cirmaga - echidna
G-N {1n] kayma ceremony
NG o .

N-G clusters are *& in Gaalpu. In spite of the fact-that nasals-are ¢ in C, and glides are
@ in C,, these sequences do:not co-occur: clusters such as [nw] and-[nf] are +@. N-G have
the most restricted distribution among Australian Aboriginal languages: of the four son-
son cluster types. discussed hefe;.they are attested in a relatively small sample of
languages.®!

1 formalise the pattern:in Gaalpu by making reference to the constraints
«{son]{son] (sce §5.1); «[nas|" (§5.2) and the Velum Uniformity Constraint (§3.5). N-Gis
the only cluster type which is marked under all three of these censtraints, and thus it is
predicted to be relatively more marked. It is evident that Gaalpu permits violation of alt

three of these constraints individually in different clusters. Gaalpu has a wide range of

2L anguages which permit N-G clusters: Alawa, Gaagudju, Mangarrayi, Miriwung,
Warluwarra.
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son-son clusters, all of which violate *{son]fson]. N-G is the most' marked son-son ciuster
type since it also violates the VUC and #[nasal]: I present in (18) the status of each of
the son-son cluster types under the four that constraints produce their phonotactic

patterns.

(18) Constramt evaluation of son-son clusters.

N:N-. - hqmd-N liquid-G N-G
*[son][son] * * *
vuc * *
*[approxjlapprox] T :

Gaalpu licenses nasals in' C, in N-O clusters, in violation of «[nas]' (N-N clusters are not
considered a violation of this constraint, since the nasal feature in this case is intervocalic,
§5.4). And Gaalpu has L-N and 1-N sequences, which violate VU. I propose, however,
that Gaalpu rules out N-G clusters by not tolerating simultaneous violation of both
constraints. Accounts of phonotactic patterns based on cumulative constraint violations
have already been discussed in chapter 4 (§4.6 and §4.8), and will be developed in
chapter 6.

The: absence of the N- G cluster type is another demonstmuon of the preference
for a fa]!mg sonority contour in clusiers: a sonority increase (as in the transition from a
nasal stop to a glide) over the course of a consonant cluster is ill-formed in Gaalpu, The
réquirerﬁent that .(heterosyllabic) consonant clusters havé a decrease in sonority has a
long history in various theoretical frameworks in phonotogy-such as the Syllable Contact
Law (Murray & Venneman 1983) and the Sonority Sequencing Generalisation (Clements

1990, Blevins 1995 and references therein).
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(19) Constraints on sonority contowrs in intervocali¢. clusters.

i Syllable Contact Law (Murray & Venneman 1983): In any sequence VC,.C,V, the
soniority of C; must be greater than that of C,. -

b Sontority Sequencing Generalisation (Clements 1990, Blevins 1995, and references

therein): Between any member of a syllable and the sylldblc peak, a sonority rise or
plateau ‘must occur.

These two principtes overlap in their surface effect: in well-formed representations an
intervocalic C,C, sequence is necessarily heterosyllabic where the sonarity of C, exceéds
the sonority of C,. One differencé i that the Syllable Contact Law (SCL) expresses this
non-locally, by making reférence to segment structure on both sides of the syllable
boundary, while the Sonority Sequencing Generalisation (SSG) ekpresses it locally.

The Gaalpu pattern is consistent with the Syllable Contact Law (19.2). Note that
thie Sonority Sequencing Generalisation (19.b) does not make the same prediction. Sinice
the S5G evaluates sonority contours locally (i.é., syllable-internally), there is no way to
predict that a heterosyllabic cluster involving a soriority rise is ill-formed. The
hypothetical syllables [man] and [wi] are both fine according to the SSG (both are
attested in the Gaalpu data cited abave): But the local power of the SSG ‘cannot rule out
concatenating these syllables to form @ word sichas [man.wi}; which is’ *& in Gaalpu.
For references making formal recognition of the non-local nature of manner phonotactics
in ‘consonant clusters, see the Government Phonology literature (especially with reference
to "intercenstituent government"): Kaye, Lowenstamimn & Vergnaud 1990, Harris 1990,
Kaye 1990, and the references which they cite. See also Bures 1989, Rice 1992, and
Lamontagne 1993. It 1s clear that the manner phonotactics in Australian Aboriginal
languages are trans-syllabic in this and other respects, Under my assumptions, consonant
phonotactics are string-wise constraints on the co-occurrence of consenants, in which case
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syllable constituency-is irrelevant, Therefore constraints are expected to. show trans-
syllabic properties, contrary to the assumption-of locality present in some prosodic

licensing approaches ([té 1986).

§5.7 The marginal status of liquids in C,.. .

The final issue to address in the phonotactics of son-son clusters is the following: liquids
have an extremely marked status in C; in heterorganic clusters. This. requires-an account
since glides, which have higher sonority, are comparatively common in-C,. I show that the
glides (predominantly [w]} which occur in this position are well-farmed with respect to
place phonotactic constraints, since non-coronals are unmarked. in C, (§4.2). Liquids, on
the- other hand, are predomiriantly apical..Since apical is. the most marked place feature
in C,, the marked distribution of liquids in this position is accounted for.

Perhaps the language with the most liberal array. of clusters with a liquid in Cis
Nunggubuyu. Nunggubuyu has the following stem-internal clusters (1], {x), [41]. In each
cluster, the C, liquid segment is the lamino-dental lateral [1]. The relévant data are
[yallal, 10 be stuck in; [wurla); to sink, drown; [aylak] eucalypt sp. (Heath, 1984:28). The
recent historical origin of [1] from *d in Nunggubuyu (Heath 1978h:37-41) is undoubtedly
the source Qf this marked distribution of the laminal lateral. These clusters in- the .
reconstructed proto—]ang_uage were [Id], [rd} and [1d], 8 much.less -marked state of affairs,

It is also possible that certain of these clusters are historically analysable, Several
{except in the form for eucalypt sp. above) involve a root-final syllable [La] in verbs of
motion. This may indicate a frozen derivational suffix which is not synchronically
analysable. The phonetic realisation of these clusters is also relevant to their markedness.
Heath 1984:28 states that at least some instances of [I|] alternate freely with [ 1:], and
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/i+1/ (at morpheme juncture)-is reduced to [ 1]. These facts indicate that the laming-
dental lateral is marked in Gy in Nunggubuyu in spite of the fact that historical change
has produced several morpheme-internal examples. -

Aside from Nunggubuyu, clusters with a‘liquid C, are isolated, marked anomalies,
typically only on€ or perhaps two examples occurring at low frequencics in a given
language. For example, Warray. has [qi] in one word, [ginlal, fee! sony for (someone)
{Mark Haivey, pers. comm.). This is the only’ cluster with a liquid in C, in Warray.

I argue here that the marked status of liquids it C; derives Jargely from the place
phonotactics. This being the case, the marked distribution of liquids in C, compared to
the other sonorant manners of articulation is not anomalous with respéct to the manner
phonotactics. Cordnals, especially apicals, are marked in C, (§4.2), and so liquids, which
are predominantly apical, aré¢ marked in this. position.

This proposal requires that oral sonorants are subject to the same patterns of -
place phonotactics as nasals‘and stops. In chapter 4, T discussed the place phonotactics'
mairily with reference to nasals and stops. Since these classes show the full range of place
contrasts. they demonstrate the place phonotactics most clearly, But the glides and liquids
show ihe same patterns of markedness b_ctween the place features. For examplg, of the
glides, the labial-dorsal tw] is thé:most highly valuéd in C;. Many Janguages permit this
segment in C, as the only glide in this position.” The laminal glide (] occurs in C; in a

subset of the languages which permit [w]: [j} implies [w] in this position. These facts are

# 1anguages which permit [w] but not [jj and [y] in C;; Anindilyakwa, Bandjalang,
Bardi, Bularnu, Djabugay, Djaru, Djinang, Dyirbal, Garawa, Gumbayngpir, Gunin,
Kukatj, Kurrtjar, Kuuku-Ya'u, Mantjiltjarra, Mbabarram, Nyangumarta, Nyawaygi,
Nyigina, Panyjima, Pintupi, Umbugarla, Ungarinyin, Wambaya, Warlmanpa, Warlpiri,
Warluwarra {[w] and {u]), Warumungu, Wembawemba, Yaygir, Yidiny.
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consistent with:the place.phonotactics. for C,: non-coronals.are unmarked and coronais
are marked (§4.2). The most marked place feature in C, is [apical]. The phonotactics-of
glides are consistent with this: the apical glide [41]. is the most marked member of this
class in.C,, and its status in-this:position is marginal: The apical glide is doubly marked in
C,. First, since sonorants are preferred in C,, clusters-with a glide in C, violate
*[son][son]. Second, the-apical feature is marked in Cs. On both counts clusters with the
apical glide in C, are marked.

Like the apical glide, liquids are-extremely marked in C,. The fact that liquids are
predominantly.apical s the primary cause of this pattern. Clusters with a liquid in C, are
marked for the same reasons that clusters with an apical glide in.C, are markex.

The sole class of non-apical liquids in Australian Aboriginal languages is:the
laminal-laterals. There is no difference between apical and laminal laterals with respect
to their distribution in C,: both-are extremely marked in this position (as discussed above,
Nunggubuyu has a few.clusters with its laminal lateral segment [1] in C;). The Jaminal .
glide [j] is common in this position compared to the laminal-lateral, The laminal laterals
and glide have: the same. place features but have very divergent distributional patterns in
C,. This difference constitutes an apparent challenge to my proposal that the marked
distribution of liquids in.C, is accounted for primarily by place constraints, However, this
cannot be taken as evidence that the markedness of liguids compared to glides-in C,
derives from manner phonotactics. The reason for this is that laminal jaterals are
independently motivated.as marked on feature co-occurrence evidence. I argued in §2,2.3
that the articulatory precision required in maintaining lateral airflow around a lateral
wedge means that laminal laterals are marked, expressed as the constraint *[laminal,
lateral]. The context-independent markedness of Jaminal laterals predicts their restricied
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distribution both cross-linguistically and phonotactically within the word, including in C,.

§5.8 Summary. . .
In this chapter I have proposed a formalism of the manner phonotactics which resis on
constraints similar to-those which were put-forward-to account. for the place phonotactics
in chapter 4: First, | have proposed OCP-type dissimilarity conditions: against adjacent
sonorants and adjacent approximants, »[sonj[son] and x[approx][approx]. Also, I have
proposed three constraints against manner features in positions which lack release cues,
Two.of these.constraints are in a fixed ordering relationship: -#[obstruent] » =[sonorant]%
the third constraint is- *[nasal]’; These constraints produce the effect that sonorants,
particularly.oral sonorants, are harmonic in: C,.- The interaction of, *{son][son] with the
harmonic status of sonorants in C, means that obsiruents have a preferential distribution
in C,. These two results require a proviso regarding the distribution. of glides; glides are
marked in C, in spite of their being oral sonorants. This pattern is accounted for on
perceptual grounds, since the acoustic.cues distinguishing. glides from glide-vowel
scquences in- pre-consonantal position: are not reliabie,

Sequences of sonorants are licensed in languages where «[son][son] is relaxed.
Four son-son cluster types are commonly found in Australian Aboriginal languages: N-N,
liquid-N; liquid-G and N-G. N-G is the most marked, a fact accounted for on
cummulative markedness grounds since it constitutes. simultaneous violation of three
constraints: x[son|[son], *[nasal]’ and Velum Uniformity, a constraint promoting
uniformity of velum position in consonant clusters.

Two additional constraints play important roles in the manner phonotactics.
proposed a constraint, called Unassimilation, which promotes ptace assimilation of C,
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segments whenever possible under universal articulatory constraints governing association
between the manner feature of the C, segment and the place-feature of the C,. This,
constraint-has the remarkable property of accurately, predicting that nasals.are marked
compared to liquids preceding noncoronals, and that vibrants are less marked than
laterajs preceding laminals.

The last.constraint is the Velum Uniformity Constraint, which is motivated by the
weakening 6f the acoustic cues of oral segments when adjacent to a nasal segment. In
con.clusjon, the account presented in this chapter mirrors very closely the account of the
place phonotactics: diss.il'nilari'ty conditions and coﬁst__réints on features contrastive among

segments which lack release cues, all motivated on acoustic and articulatory grounds.
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-Chapter 6; Comulative markedness effects. -
§6.0 Introduction.
In.chapters-4 and 5 I surveyed the place and manner phonotacties in consonant clusters.
This chapter is a discussion of the interaction between place and manner features.mn
cluster phonotactics. The generalisation made in this chapter is the following: marked
place features. condition. the neutralisation of marked manner features, and vice versa.
The empirical effect- of this is-that marked place and manner features often do. not co-
occur in C, and/or C,. Therefore these patterns are cumulative markedness effects, or
markedness ceilings, restricting the degree of markedness which-is tolerated in clusters.
For other discussion of markedness ceilings, see:Rice & Avery 1991 where structural
complexity constraints restrict_. feature co-occurrence in a feature geometry framework. [
frame a constraints account of these patterns which follows from-the theory of .
markedness and implication assumed in this thesis and discussed in-chapter 1-

The. organisation of this chapter-is as follows: after introducing the empirical
patterns and theoretical issues-in cumulative markedness effects in §6.1, I discuss one
well attested exemplary pattern in §6.2. This is followed by presenfation of the formalism
of the constraint interaction -effects in §6.3. This is followed by three sections discussing
additional. interaction patterns, all of which are variations on the same general

phenomenon which is the focus of this. chapter. A summary is presented in §6.7.

§6.1 Formal description of cumulative markedness effects.

Let us assume a language L which licenses a place feature [P] and a manner feature [M]
in phonological domain D. At the same time, these features do not co-occur in D. Let us
also assume that the marked status of [P] and of [M] in D is accounted for by two

+

188

constraints *P/D and *M/D. Since both [P] and [M] are independently licensed in D in
this example, L permits surface violations of «P/D and *M/D. At the same time, [P, M]
is @ in D. This means that L does not permit simultanecus violation of both constrainis,
The facts are presented diagrammatically in (1). Four feature bundies are evaluated by
the constraints *P/D and «M/D. Asterisks on the rows headed by the name of cach
constraint represent a violation of that constraint. "Total markedness" tallies the total
number of constraint violations in the feature bundle across bath constraints. In the
pattern in question, violation of either constraint is acceptable, but forms which violate
both are not permitted. Therefore under this evaluation the feature bundle [P, M] is *&

in ID while the other three are @.

{1) Constraints and cumulative markedness effectsconstraint violation, ...
[-P,-M}D [P,-M}D [-P,M}D [P, M}D
* - * .

*P/D

*M/D * *
Total markedness: * * ok
Evaluation: .4 @ ] P

In this account L-assume a theory of domains which constrains the evaluation of
cumulative. markedness. Here I follow assumptions in Smolensky 1995 (see also Prince &
Smolensky 1993:180 who argue-that constraints on tautosyllabic onsets and codas operate
independently). The references to the constraint violations # domain-D in the preceding
discussion assumes that cumuiative markedness 1s evaluated in a defined domain, not in
different domains. For the purposes of discussion in this chapter, I assume that a
consonant cluster is a domain. In the example case involving the features [P} and {M], if
D=consonant cluster, then L does not permit snmultaneousrviolatmn of both *P/D» and
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*M/D within a cluster. At the same time, L is free to permit simuitaneous violation of
these constraints in different clusters (i.e., different domains) within a form. Under these
assumpti(ms, in the. grammar described above, violations of *P/D and *M,’D érc'
permitted in different positions, such as [P, M'] in one position and [P, ~M)] in another.

Because of the rich array of patterns of markedness of place and manner features
discussed in chapters 4 and 5, the number of possible patterns of ceiling effects deriving
from the interplay of place and manner markedness is expo.né:nfiéfly larger: there is the
theoretical possibility for each place constraint to interact witli each of the manner
constraints, [ assutfie that all constraints potentially interact to produce cumulative-
markedness effects except those pai'rs of constraints which are intrinsically unable to
interact. Constraints which apply to non-ovetlapping classes of segménts do not interact,
For cxample,'- #[approx][approx] cannot interact with «fnasal]" since there are no nasal
approximants in Australian Aboriginal languages. Therefore it is impossiblé for a
corisonant cluster to simultanieously violate both constrainits. Also, pairs of constrainis
such as »[~sh]{~sh] and «[+sharp]" by definition cannot interact since they refer to
mutually exclusive- classes of coronal segments. Once again, no cluster can violate both
constraints. Constraints are also precluded from showing: cumulative markedness effects
when the referent of one of the constraints is a subset of the other. *[approx][approx]
cannot interact with [sonj[son] since approximants are a strict subset of sonoFafits.
Therefore # =[approx][approx] violation entails'a *[son]{son] violation as well. This
precludes the possibility of a phonotactic pattern where the set of permitted clusters
violate eithier [son]fson] or =[approx][approx] but not both. In summary, constraints may
interact only where their referents are partially intersecting classes of segments.

Clusters which are marked necesgarily occur at reduced frequencics. Therefore in
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some patterns of interaction, the relevant attested clusters occur at such low frequencies
that it is impossible to assume with any certainty that the unattested clusters are
.systematlc rather tha.p. accidemal gaps. For this reason I discuss a representative sampie
of the pa.ttlerns wﬁich .ar.e the most robustly and unambiguously attested. By this 1 mean
that the frequencies of the relej.;ant attested clusters are such that the corresponding
absent clusters are demonstrably systematic rather than accidental gaps, and/or the
pattern is attested in a range of different languages. The treaiment in this chapter is by
no means exhaustive, but each case is a variation on a single underlying phenomenon:

marked- place features and marked manner features neutralise each other.

§.6.2' *[cér] {cor] and =[son]{son] 'cumulati;'.e markedness effects. .

1 shoﬁed in §4.2 that coronal-coronal clustf.:.rs are marked in Australian Aboriginal
languages. This is the effect of the constraint [cor]jcor]. In the flow-chart diagram in (2),
pruc.eding.from top'(unln.larked) to bottom (marked), I show the elaboritton of the
marked apical+lamiﬁal place contour (in the-cluster [rc]) from an unmarked cor-noncor
place contour (such as apical+labial, as in the cluster [rp]) in the left branch in the
diagram. I showed in §5.1 that son+%on clusters are marked (by the constraint
*[son][son]). In (2) I show the-elaboration of the marked son-+son manner contour (in
the cluster [rm])-from the- unmarked son-obst manner contour (ifi the cluster frp]) in the

right branch in the diagram. .

(2) Parallel elaboration of place and manner features in C,.

Place contour Manner contour

Unmarked (cor+non-cor)= [rp} =Unmarked (son+obst)

Marked (cor+cor)= [re] [rm] =Marked (son+son)

{*[cor][cor] violation) (#[son][son] violation)
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The first place/manner interaction effect is a restrictiori on combined markedness based
on these two patterns. Many languages permit the mirked place option by allowing
coronal sequefices. Also, many langiages permit the marked manier option in aildﬁring
sequences of sonorants. However, in many languages, the marked place contour is’
restricted to occurring with the harmonié manner contour, -and vice versa. In these cases
corotial clusters aré restricied to son-obst manner contours; son-son mManner contours are
necessaiily cor+noneor. In other words, cor-+cor clusters are & just in case the sonority
profile is the unmarked son+obst; dtherwise, clusters are necessarily cor-+non-cor.

The dugmented markedsicss of clustérs whichi violate both #[cor]{cor] and
*[san][son] is représented diagrammatically in (3). Clusters which violate either
+[cor][cor] (such as [re]) oF *[son}[son] (such as [rm]) bur not both are one degree more
marked than a cluster such as [rp] which violates neither. Clusters which viclate both
constraints, such as [rp], are another dcgree'mor_é markedl. This is presented in (3),
where, once again, proceding from- top to bottom on the diagram co'rre'sponds to the

gradual elaboration of marked features.

(3) Parallel elaborationi of place and masner features in C,.

Place contour _ ) — Manuner contour
Unmarked (cor+non-cor)= {rp] =Unmarked (son+obst)
Marked (cor+cory= [;e] [rm] " =Marked (son +so'n)'

{*[cor][cor] violation) .. (*[son]{son] violation)

+[rn]
(simultanecus violation of both *[cor][cor] and +[son][son])

Many Austrajian Aboriginal languages systematically lack sequences of two caronal

sonorants, demonstrating the marked status of this cluster type. Walmatjarri is an
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example. Walmatjarri allows cor-cor clusters and son-son clusters, both marked options,
but fails to allow sequences of coronal sonorants. This can be seen by comparing the'
place contours attested-in' N-O and N-N clusters. Laminal stops occur in C; but laminal

nasals-do not: The figure and data in.(4) illustrate this pattern.

(4) a. Walmatjarri: C, laminals in N-O and N-N clusters.!

N-O N-N
apical+labial np Ip. (nm) nm
apical+dorsal nk nk ng ng
apical+laminal’ nc {ne) P+
b. Walmatjarri data. i :
N-O clusters N-N clusters
[np] npanpaji man - - ([nm]) {not reported)
[np]  cunpul ashes [nm]  wanmi friendly
[nk] panka nape of neck [ng] linguru sweet taste
[nk}  gankur beard [no] cangu bad smell
[ne] ~wanci - alive : “{#[rip]) o
([ne]) (not reported) (]}

Laminal nasais are highly marked in C; in 'N-N clusters in Australian Aboriginal
lang_uz;ées. The majority of_lang_uag_es which otherwise permit apicgl+lami_nal_ clusters and
N-N mannér contours are like Wall.natj.grri. Even in thel ]anguagés which. permit
apical+]ar;-:inai N—I\.I- clusters, they occur at vanishingly low frequencies. Nunggubuyu has
[pumwrpunva-]_,ito sizzle, and [almalijlalika-], to stir, as its sole examples (both forms

involve suspicious-looking frozen reduplications); Warndarrang has the suffix [-npaja],

'L anguages which have apical+laminal N-O but not apical+laminal N-N clusters:
Alawa, Djabugay, Djambarrpuyngu, Djamindjung, Djapu, Djaru, Djinang, Jingili,
Gaagudju, Gaalpu, Gooniyandi, Gugada, Gumbaynggir, Gunin, Guugu-Yimidhirr, Jiwarli,
Kayardild, Kitja, Kuku-Yalanji, Mangarrayi, Mantjiltjarra, Murinh-Patha, Ngalakan,
Ngandi, Nyangumarta, Nyawaygi, Nyigina, Panyjima, Payungu, Pintupi, Ritharrngu,
Umbugarla, Walmatjarri, Wambaya, Wardaman, Warlmanpa, Warndarrang, Warrgamay,
‘Watjarri, Yankuntjatjara, Yawuru, Yaygir, Yidiny, Yindjibarndi, Yukulta,
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tiere, as its sole example; Marra has [canpin), bloodwood tree sp., Eucalyptus polycarpa, as
its sole example.

Another demonstration of this pattern can be seen by r:o}nparing the place
contours attested in L-O and L-N clusters. In languages which show this pattern laminal
stops occur in C, following a lateral segment but laminal nasals do not. The table and

data-from Walmatjarri in (5) illustrate this pattern.

(5) a, Walmatjarri: C; laminals in L-O and L-N clusters.?

L-O L-N
apical+labial. . .- Ipip Im (1)
apical+dorsal Ik 1k Iy (L)
apical+laminal le lc *Ip *ln
b. Walmatjarn data...- - B ) .
L-O clusters L-N clusters
[lp] - cilpiti:- dntesting. - . . [im] palma creek
[lpl  tulpu heart © [lm]. (natreported) -
[ik]  kalkara. widow, widower [ln]  calgiti- - shamp
flk] puika big [tn]  {not reported)
flc} . milcan, . finger nail (+[ln] -
[le] - pilei red ochre (+[knh

This is another common pattern. Languages which license L-N clusters and-which allow
apical+laminal clusters divide roughly evenly between those which allow {in] eic. and
those which, like Walmatjarri, do not.

Another example of the same pattern comes from the distribution of the laminal

2 Languages which have apical--laminal L-O clusters but not apical+laminal L-N
clusters: Gaagudju, Gooniyandi, Gugada, Guugu-Yimidhirr, Kitja, Kuku-Yalani, Kurrijar,
Mantjiltjarra, Mbabarram, Murrinh-patha, Ngalakan, Nyangumarta, Payungu, Ritharrngu,
Ungarinyin, Walmatjarri, Wardaman, Warlmanpa, Watjarri. Languages which permit
apical+laminal LN clusters are: Alawa, (Djabugay), Djambarrpuyngu, Djapu, Djaru,
Djinang, Dyirbal, Gaalpu, {Gumbaynggir), Kayardild, Kukatj, Kuuku-Ya’u, Mangarrayi,
Marra, Miriwang, Nunggubuyu, (Nyawaygi), Nyigina, Warndarrang, (Yidiny), Yukulta,
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and nasal features in C, following a vibrant. In many languages laminaj stops occur in C,
following a vibrant but lém'inal nasals do not. Figure (6) illustrates the inventory of
relevant clusters in a language which demonstrates this pattern, with data from

Walmatjarri.

(6) a. Walmatjarri: C, laminals in r-O and 7-N ciusters.

r-C N
apical+labial p rm
apical+dorsal rk )
apical+laminal rc L
b. Walmatjarri data. )
1-C clusters " r-N clusters :
[rp]  narpi Jinger ! [rm]  cirmil sweat
[rk] karkin " orso [rn] wargan il water
[re] . carcun, grasshopper (+[ral)

One final phonota_ct_ic pattern which demonstrates the same cumuiative markedness
effect is the distribution-of the laminal and glide features in C, in son+obst and son+-son,
clusters. In many languages laminal stops and the, labial-velar glide are ficensed in C,, but
the laminal glide does not occur in this position. Figure (.7) illustrates this pattern, with

data from Mantjiltjarra,

3Languages which demonstrate this pattern: Alawa, Alyawarra, Anindilyakwa, Djaru,
Djinang, Gaagudju, Gooniyandi, Gumbaynggir, Gunin, Kayardild, Kitja, Kurrtjar,
Mantjiltjarra, Mbabarram, Murrinh-patha, Ngalakan, Ngawun, Nyangumarta, (Nyawaygi),
Nyigina, Pintupi, Walmatjarri, Wardaman, Warlmanpa, Warlpiri, Warndarrang,
Warumungu, Watjarri, Yandruwanhdha, Yukulta.
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(Ha Mant_]alt_]arra C, laminals in r-O and r-G clusters

I- C . -G
apical-labial p ™w
apical+laminal rc *Ij

b. . Walmatjarry data. - :
r-C clusters -G clusters

[rp}  karpu - noonday frw] - Lirwanti black cockatoo
[re]  larca snake sp. (*[riD) .

In each of the sets of data in this section, the laminal place feature and the sonorant
manner featur:,, enther .nasal or glide, are independently licensed in C,. However, these
features. do not co-occur in this position. 1 propose that these patterns arc a markedness

cei]ing effect resulting from the interaction between *[cor][cor] and *[son][son].

§63 Theoretical discussion,

The cumulative markedness facts presented here play a central motivating role for the
theory of markedness argued for in this thesis. The constraints formalism of the empirical
phonotactic patterns. of markedness is presented in (8), repeated from (11) in chapter 1

(see §1.3.3 and §1.3.4)

(8) Constraints and implicational markedness. :
a. Markedness: F } ' where F violates constraint C and F does not, ceteris panbus
b. Implication: F" is ¢ only if F is ¢, where F } F.

“Languages which demonstrate this pattern: Alawa, Alyawarra, Anindilyakwa, Djaru,
Djinang, Gaagudju, Goonyandi, Gumbaynggir, Gunin, Kayardild, Kitja, Kurrtjar,
Mantjiltjarra, Mbhabarram, Murrinh-patha, Ngalakan, Ngawun, Nyangumarta, (Nyawaygi),
Nyigina, Pintupi, Walmatjarri, Wardaman, Warlmanpa, Warlpiri, Warndarrang,
Warumungy, Watjarri, Yandruwanhdha, Yukulta.
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The cumulative markedness effects are consistent with the definition of implication given
in (8). I illustrate this from the example of the interaction between x{son][son] and
x[cor]{cor]. I propose that the constraints build a path of elaboration of marked
phonological structures.
_Under, the definition of markedness in (8.a), [rp] } [rm] by [son][son] and [rp] ¢

[re] by #[cor][cor]. By the definition of _implicatmn in (8.b), since both [rm] and [rc] are ¢
in this pattern, frp] i; predicted to be ¢ as well. The cluster [rn] is the most marked of all
four, sin_g:e 1t violates bo_t_h constraints. Thcref_ore, _[1_'(:] ] by, *[s_oq][son] and [rm] }
[tp] by #[cor][cor]. The clusters [rc} and [rm] are not in & harmonic ordering under {8.a),
since they violate different constraints. Because of the ceferis paribus condition in (8.a),
markedness can only be .‘eva]uated between two forins where they differ minimally in
whether. they violate constraint C (or by transitivity: where F } F', and F’  F”, by
necessity F t F”). Therefore [r¢] and {rn] are parailei elaborations rather than in a
harmonic order.

Following the principles in (8), constraints produce a harmonic scale of clusters,
from least to most marked, The relevant scale for the purposes of the ciusters under

discussion here is shown in (9).

(9) Harmonic scale deriving from the interaction of «[son][son] and *{cor][cor].
(b} [re] }
@yt (@ m]
{b.ii) [rim] ¥

The definition of implication ir (8.b) means that the inventory of clusters attested in any

language will always be a continuous portion of the scale beginning fromn the harmonic
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end (i.e., beginning from (9.a)j. An_y non-continuous portion of thelsca]e_ (such as [rp]
and {rpf), or any portion which s not aligned with the harmonic end of the scale (such as
[rmj and [rpl), is an impossible subset under the definition (;f implication, and therefore
cannot exist as a cluster inventory jn a natural__language.

Note that the definition of markedness and imblication in no way forces the
assuﬁ]ption that if a language permits violation of constraint C in one phonological
conext thas it freely permits violation of C in any context. The cumulative ma_rkednes’s
effects indicate’ that-marked place features are elaborated asymmetrically in distinct
manner environments, and vice versa. In Walmatjarri, the laminal place feature js
cldborated as a feature of stops in C,, but not as a feature of nasals in this position. Stop
and nasal C, segments are distinct contexts with respéct to the elaboration of [laminal].

“The elaboration of marked features is formally the telaxing of constraints: Since
obstruents are promoted as unmarked in C, by *{son]{son] and *[obst]", the marked -
laminal féature: is elabdrated informs which obey these constraints before forims which
are marked under these constraints."This means that constraints are relaxed contéxi-by-
context, where context is determined by what other constraints are violated in the form in
question. In 4 typical cumulative markedness effect, constraint C is relaxed in forms
where C"is not violated, but constraint C is not relaxéd in forms where C is violated.
Thereforé C s the crucial factor in determining the context where C i$ and is not
violable, -and vice versa.-

The harmonic scales produced by the constraints, which I have referred to as
elaboration paths of marked features, may also be thought of as learning paths in child
language acquusition. [ do not develop this notion here, but this follows similar proposals
in the literature where learning paths have been assumed. Rice & Avery 1995 are an
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example, with the path derived from segment structure complexity rather than from

constraint violations.

§6.4 «{son][son] and +[hi][hi}

The manner constraiﬁt:. *[son]fson] is élso in a well attested patiern of interaction with
t:he place cons&aint *[hij[hi}. The constraint *[hi]{hi] reflects the marked status of
ééqucnces of aﬁ alveopalatal and a dorsal segment (§4.5). The result of the interaction
between *t#on}[soﬁ] .and_.*[hi][hi] is that the alveopalatali—dorsﬁl place contour is
el.aborat.ed in son-+obst before son+son clusters. This can be seen by comparing the

place features licensed it N-O and N-N clusters (10).

(10} Co-occurrence of [hi] articulations in N-O and N-N clusters.

N-O N-N*
alveopalatal+labial np pm

alveopalatal+dorsal nk 1Y

This pattern is attested in Bidyara-Gungabula. The data in (1) illustrate the set of

permiftcd clusters where the C, segment is alveopé]atal (data from Breen 1973:22).

(11) Bidyara—Gu’ngaﬁula: cluster data.

[np}: kunpit ... - sweat :

[nk] pankalu old man kangaro

[nm] . . . wapma to make (e.g. a boomerang)
*[na]

*Languages which allow [1nk] and [pm] but not ={py): Bidyara, Garawa, Gumbaynggir,
Jiwarli, Mantjiltjarra, Marrgany, Miriwong, Ngalakan, Ngandi, Nyangemarta, Nyungar,
Panyjima, Ritharrngu, Walmatjarri, Wambaya, Warumungu, Watjarri, Yankuntjatjarra.
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The cluster [nk] is marked under the constraint =[hi]{hi] but it has the unmarked son-
obst sonority. contour. The cluster [nm] has a marked sonority contour since both
segments are sonorants, but it is unmarked under *[hi][hi] since labials do not involve a
gesture raising the tongue body. [np] is uhmarked on both parameters, but the cluster
[np] incurs-vielations of both *[son][son] and *{hi][hi]. I show the elaboration of the -
marked alveopalatal+dorsal place contour from the unmarked alveopalatal+labial place
contour in the left branch in the diagram in (12) and the elaboration of the marked son-
son place contour from the unmarked son-obst place contour in the right branch in the
diagram in (12). Once again, the cluster which is marked: under both constraints is one:
degree more marked. This accounts for-the pattern attested in Bidyara and othier

languages where this cluster is &,

(12) Parallel elaboration of place and manner features in C,.

Place contour Manner contour
Unmarked ([hi][-hi)= - npl ‘=Unmarked {son+obst)
Marked (fhil[hi])= S ~[nk]” [amj - - =Marked (son+son)
( +[hi][hi] violation) " {*[son][son] violation)

*
{simultaneous violation of both +[hil{hi] and +[son]{son])

§6.5 x[—sh][—sh] i1l1 in_lteraction with C, manner feature constraints.

In§4.81 showe_q that many languages which have rich elaboration of cor-cor clusters
have neutralisation of lamino-dentals in C,. This is an effect of the constraint «[—sh][—sh].
The fourth place/manner cumulative markedness pattern which I discuss is the
interaction between *[—sh][~sh] and the constraints on manner features in C,.

The first example 1 will discuss derives from the marked status of dentals in C, in
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apiéeiﬁlaminal clusters and the marked. status of nasals relative to liquids in C,. As
p?éposed in §5.4 this=difference between r..las.a]s and. liquids with respect to their
distribution in C, 'is'l-)a.rtial]y the effect of the constraint «{nasal]’. In this cumulative
markedness pattern, the dental stop is licensed in C, when the C, segment is a liguid but
is néutralised whén thé la.n.l.ina] segmt;nt is precedéd by a nasal.

Yukulta demonstrétes this pattern. Y:l;lkulta is a double-l'a'minai language, and both
laminal stops occur in contrast in Cyin r-O and L-O clusters. However, in N-O clusters
only the alveo.p.alatal stop occurs in C‘2 (13.a). Data showing the range of relevant clusters

from Yukulta are presented in (13:b).

(13) Dentals in C, in -0, L-O and N-O clusters: Yukulta.

-0 LO N-O
apical+labial oo Ip Ipip np np
apical-+dorsal rk Ik'lp nk nk
apical+lamino-alveopalatal e : le - ne
apical+lamino-dental It 1L, «t
b. Yukulta data. .

[re] .- larcija .. wide:

[xt] furtata rainbow

el - kalcirulu kin term

[1£] pultanara fiying fox

[ac] - kancara - silver bream (fish sp.)

*[nt]

As stated ab(.)ve, tflis place/manner interaction pattern derives from the interaction
befwe;m the con.;’tra.i.nts-*[n;asa]]‘ .and *[-sh]f~sh]. bcntals .occ1.1r in .Cz (in violation of
«]—sh]{—sh]} only when the C; segment is a liquid. They are not permitted in C, 1o
clusters with a nasal C,. Nasals are marked in C,, a fact which follows from the constraint

«[nasal]". Clusters which violate both x[nasal]* and *[—sh][—sh] are . This pattern is
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préseri'ted in the diagram in 4.

(14) Elaboration of dentals in C, in L-O and N-O clusters: Yukulta.

Place contour Manner contour

Unmarked ([-sharp][-+sharp})= [le] =Unmarked {liquid C,)

Marked ([-sharp][-sharp]}== ] [ne] - =Marked (nasal C))

(#[=sh]f—sh] violation} C I {(#[nasal]" violation)
+{nt]

{simultaneous violation of both «[~sh][~sh] and s[nasal]")

A parallel patiern is found in langvages which neutralise dentals in apical+laminai O-O
clusters. In a variety of languages, including Djapu, the lamino-dexital stop occurs in C,
following a sonorant segment but not following a stop. In other words, the alveopalatal
and déntal stops are in contrast in-son-obst clusters but not in obst-obst clusters. A
represenitative sét of the invéntory of clusters in Djapu which illustrate this pattern is

displayed in (15), based on Morphy 1983:22.¢

(15) Asymmetrical distribution of the dental stop in N-O and O-O-clusters: Djapu.

N-O 0-0
apical+labial "' npnp pp -
dpical+dorsal © nknk
apicai+lamino-alveopalatal ne e tc te
apical+lamino-dental nt nt, L, *i

The fact that sonorants are less marked than obstruents in €| is the effect of the
constraint ordering *[obst]* » =[son]" (§5.1). The Djapu pattein is another example of

dentai neutralisation in C, following a marked manner feature in C,. It results from the

®Languages which show this pattern: Djambarrpuyngu, Djapu, Gaalpu, Miriwung,
Ngandi.

202

interaction of *[—sh]f—sh] and *[obst]": Dentals are ¢ just in case the C, segment apical
segment is a sonorant. Therefore the account of this pattern follows very closely on the

account of the Yukulta pattern.

§6.6 *(laminal] in interaction with wanner constraints.
In §4.3 I showed that lamino-alveopalatals are marked in C, compared to apicals
(lamino-dentals are marginal in C,, and are ignored here). | proposed separate accounts
of the harmonic distribution of apico-alveolars and apico-postalveolars with respect to
alveopalatals in this position. I 'argued that alveopalatals have more gestural complexity
than alveolars (expressed by the constraint ordering +[laminal] 3 *[apical]) and that
alveopalatals até perceptually more cofplex than retroflexes when lacking release cues
(expressed by the constraini ranking +[+sharp] » «[+flat]). The marked status of
alveopalatais in C; enters into cumulative markedness effects with manner constraints,
and this is the subjéct of this.section.. I discuss its interaction with x[son][son], tlie
constraint which is largely responsible for the. harmonic status of son-obst clusters.
Several languages which license lamino-alveopalatals in' C, restrict it to unmarked son-
obst ¢clusters, although son-son clusters with an apical C, segment are permitted. In other
words, alveopalatals are @ in C, just in case the sonority profile of the cluster is son-obst.
This pattern can be seen by comparing thie place features in N-O and N-N clusters

(16.a). Yukulta illustrates this pattern; data fromi Yukulta are given in (16.b).
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(16) Neuitralisation of lamino-alveopalatals in C, preceding sonofanis: Yukulta.?

a N-O N-N

apical-+labial np np (nm) nm

laminal+labial np *Nm

b. Yukulta daia.

apical+tabial N-O {np] kunpa-kunpa Sreshwater crocodile
laminal+labial N-O [pp] pappici big green parrot
apical+labial N-N  [nm] panmara " white headband

laminal-+labial =~ N-N- “#[pm])

This' place/manner interaction pattern is the result of a cumulative markedness restriction
on violations of #[son][sori] and-the constraints whichi produce the marked status of
lamino-alveopalatal placé in Cy: »[laminal] and +[+sharp]". The cluster [np] is maximaily
unmarked sirice it incurs violition of none of these consiraints. The cluster [pp] has the
marked place features [laminal, +sharp] in C,, but it is has the harmonric son-obst
sonority profile. {rm) is marked since it is & sequence of two sonorants, ini violation of
*[son][son]. But its place contour is harmonic, with an apical segment in C,. The cluster
[nm], on the other hand, incurs violations of all three constraints, and therefore is the

most marked option of the clusters discussed here, These facts are summarised in (17).

{17) Paralle] elaboration of place and manner features.

Place contour : ) Manner contour

Unmarked (apical C,)= [np] =Unmarked (son+obst)

Marked (alveopalatal C)= [np] [nm] =Marked (son+son)

(+[laminal], *[+sharp[ violations) e (#[sen]fson] violation)
+[pm]

(simultaneous violation of +[laminal], +[-+sharp[*and *[son][son])

"Languages which-allow [p] in'C, preceding a stop but not a nasal (i.e., in N-O but
not N-N clusters): Baagandji, Bandjalang, Badimaya, (Bularnu), Guain, Guugu-Yimidhirr,
Kitja, Kuku-Yalanji, Warlpiri; Yawuru, Yidiny, Yindjibarndi, Yukulta.
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The gbservation here is that a cluster which has marked place and manner features is the

one which is systematically abseit in a range of Australian Aboriginal languages.

§6.7 Summary.

In'this chapter I have presented empirical evidence of a recurring pattern in the
phonotactics of Adstralian Aboriginal languages: marked place features neutralise
marked manner features in consonant <lusters, and vice versa. The represcntative sample
of phonotactic data reviewed here demonstrates that the simultancous viclation of twe
constraints is not tolerated in individual clusters, notably when both constraints dre
demonstrably relaxed independently in the language in question. I have shown that these
facts follow in a straightforward way from the theoretical formalism of markedness and

imiplication which 1 have assimed in this thesis.
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Chapter 7: Conclusion.
§7.0 Conclusion.”
In this final ‘chapter I reiterate the principal élements of the constraints theory of
markédness in morpheme-internal phonotactics | have argued for, highlighting it

coniribution‘to phonological theory.

§7.1 Narrow feature representations.
First, the phonological representations which I have' assumed hug the phonetic ground
closely. I have argued that they include both narrow articulatory and acoustic features.

A wide range of phonotactic data demonstrate that acoustic features as well as
articulatory features play a crucial role in the formalism of place phonotactics of
cofisonant clusters. This motivates a feature theory which includes acoustic information.
An example'is the evidence from the phonotactics of morpheme-internal clusters of -
héterorganic coronal consonants. T have expressed this pattern with constraints. referring
to the acoustic features [flat] and [sharp] (§4.7, §4.8). L also drgued from the phonotactics
of intervocalic consonants and homorganic sequences that the presence versus absence of
V-C and C-V transition cues is an important - determinant of phonotactic patterss,

The other potentially controversial stand [-have made in my assumptions about
representations is that redundant afticulatory feature specifications are visible to the
constraints. In §4.5, T discussed the marked siatus of sequences of lamino-alveopalatal
and dorso-velar segments. 1 proposed to account for this pattern with a dissimilarity
constraint governing the tongue body feature [high], which these articulations share.
Assuming specification of this feature allows a felicitous account of this phonotactic
pattern in spite of the fact that it is redundant from the place features.
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§7.2 Markedness as an effect of phonetically grounded ‘constraints.

The second defining atiribute of this constraints theory'is that consiraints express ‘the
avoidance of gestural and percéptual complexity: «[F] whiere [F] is a phonetically
complex feature. Therefore, markedness is expressed with reference to a particular
constraint: form F is marked comparéd to F* if F* violates constraint C and F does not,

all else being €qual (1).

(1) A constraints theory of markedness.
Markedness: F. tFifF violates constraint C and F does not, ceteris partbus.

A constraint is motwated on an artncu]atory basm when the phonetlc event it states
requjres gestural effort and/or prcc1smn Artlculatory constramts produce the general
correlation: gesturz_l]iy complex=marked, z_md gesturally s1mpie=unmarked. Acoustlc
constraints are motlvatcd when lhe feature or sequence of features described in the
constraint is. not robust and rcqmres perceptual acuity on the part of the listener.

These two considerations--articulatory effort and p_erceptu.a_l saliency--often make
different predictions: rcgarding_harmonic fo"rms. The family. of cq.nstraints which promute
th_t_:_minimisation of gestural cqm_plexity predicts that apico-alveclars are the le%lst marked
segments. But their _vdwel formf_x_r;t transitipn cues are inherently less robust than those of
the other,art,lcu.ia_tlons when they lack release cues (see discussion in §4.3). Therefore,
acoustically motivated constraints predict that alveolars are marked under co-articulation
with an adjacent non-coronal, This 15 in conflict with the harmonic status of these
segments from an articulatory perspective.

Languages follow different strategies in resolving examples of such conflict; they
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may elaborate structures which are marked in either articulatory or acoustic ternis, or
some of both. In Avstralian Aboriginal languages, the three least marked places of
articulation in C, are apico-alveolars, apico-postatveolars and lamino-alveopalatals. In my
account, presented in-§4.2 and §4.3;1 argued- that both acoustic and articulatory
considerations come into-play. I argued that the perceptually salient cues of {-+flat] and
[+sharp] features in'the V-C context license the tetroflexes and alveopalatals in C,; and’
that dpico-alveolars are licensed in this position because of their gestural simplicity.

Segments which possess neither gestural simplicity nor robust acoustic place cues are

marked. © "7 -

§7.3 Fixed constraint hierarchies.

The third defining attribute of the constraints theory which I-liave argued for is that
certain constraints occur in universally fixed hierarchies, and that these hierarchies are
grounded phonetically. This phonetic grounding follows from the articulatory and acoustic
considerations discussed in the preceding section.

As discussed, perceptualiy robust features are more highly valued in linguistic
speech acts than features which are perceptually weak, all'else being equal: acoustically
robust=unmarked; and acoustically weak=marked. Robustness is a continuum, with
individual features occupying different positions relative to each other. Therefore, if
feature [F] is more robust than [G], then [F] ' [G]. | express this formally by an ordering
relationship between the filters referring to the two features: #[G] » »{F] (Jun 1995,
Steriade 1995b; see §1.1.2).

The difference between dorsals and labials with respect to their distribution in C;
demonstrates this. Both in Australian Aboriginal languages and in other languages such
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as Korean, dorsals are less marked in C, than labials. This follows from the feature
[+compact] which dorsals possess and which acts as.a salient place cue (see discussion
and references in §4.10). Dorsals are [+compact] and labials arr. [—compact]. The fact
that [+cor_npact}: is a ro.bust place cue prc_dic_ts the constréint ordering *[—compact] »
+[+compact]. This ordering predicts the attested asymmetry in the n;sutralisation of labial
and dorsal segnents in C; (Jun 1995). _ '

The features [+flét], [+sharp] and [.+comp_act] all re_fer to spectral prominences
which are robust plag:e (.:I_Jcs r:ﬂlétive to segments which lack these at&ibqtes. Th_ese three
fcatu:_'es occt_l_py_qiffercnt pogitim_]s_on the continuum of _relétive saliency in C,. The

Australian C, phonotactics suggest the constraint ordering shown in (2).

(2) Acoustic constraint scale in unreleased contexis:
#[+grave, —compact]" ° (Le., labials) »

*[+grave, +-compact]’ (i.c., dorsals) »

#[~grave, +sharp]’ (i.e., lamino-alveopalatals) »

+[—prave, +flat] (i-e., apico-postalveolars) ~ =

This ordering is consistent with' the impréssionistic observations of field reséarchers. The

[+flat] and [+sHarp] features are very salient cues ifi the V-C trarisition, since they

iypically trigger very robust ailophonic’ alternations in the realisation of preceding vowels.

Allophonic alternations of vowels adjacent to dorsals are not reported in language
descriptions as consistently as with retroflexes and alveopalatals, and the conditioned
mutation in the quality of the vowels is not as pronounced. These facts suggest that
[+flat] and [+sharp] are more pronounced perceptually in C, and therefore are less
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marked in this position than [+compact] segments, This is partial motivation for the
constraint ordering given in (2).

The facts discussed here demonstrate that certain scalar effects in markedness
foilow from universal scales of refative perceptua!l saliency and articulatory effort,
formalised with universally fixed constraint ordering relationships. Therefore, markedness

patterns follow from constraints as well as fixed orderings between constraints.

§7.4 Elaboration.
The final central point in this constraints theory of phonotactics is the incremental and
idiosyneratic elaboration of markedness in natural languages. The definition of

implication is repeated in (3).
(3) Implication: ' is ® only if F is &, where [ } F".

Cricial i this definition of implication is the assumption that languages elaborate
marked features incrementally (Jakobson & Halle 1956, Jakobson 1962, Calabrese 1988,
Rice & Avery 1993). In lariguage acquisition, the child initially assumes a maximally
harmonic phonotactic grammiar, and élaborates (':omplekify onl&r on'the basis of bositive
evidence consistent with a cue-based fearner sirétegﬁ (Drésher"& K‘ayed 1990, Dresher
1994, 1995). Sincé constraints promote ges'tur'ally‘-and' pérceptually optimal states, they
exert constant pressure on language systems towards a more harmonic state (Lindblom
1983, Ohala 1983, 1990).

Within the constraints theory of markedness the incremental elaboration of
complexity means that there can be no language in which a feature F is ¢ while F is =&
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if' F is less marked than F. This ¢aptures the implicational facts in markedness. The
constraints interact to produce a complex harmonic scale of forms, from least marked to
miost- marked. The scale is "complex” in that it contains forms which are not in a
harmenic ordering, by violating different constraints, and therefore ate represented as
paralle] branches in the scale:

The definition:of implication requires that the inventory of forms attested in any
language is a continuous portion of the scale beginning from the harmonic end.
Therefore, the rich diversity in the phonotactic patterns attested in natural languages is a
function partially. of the size of the portion of thé harmonic scale which they elaborate. In
this way, languages differ in the guandy of markedness which they permit in their
inventories of forms. The fact that the harmonic scale is complex allows languages to also
differ in the quality' of markedness which they tolerate. This lattér pattern is expressed’
formally in the idiosyneratic variability which languages demonstraté in which constrainis

are relaxed and which:are not.

#7.5 Conclusion,

In this thesis I have subjected the morpheme-internal phonotactics of consonants in
Australian Aboriginal Janguages to @ theorétical analysis within a constrainis-based theory
of matkedness. The cross-linguistic comparison of phonotactic patterns provides a rich
avenue of insight inte’ markedness, insight which evades an analyst working on a
formalism of patterns in one language in isolation. 1 have presented a theory which
provides a formalism of individual phonotactic patterns, and at the same time reflects, in
the formalism, the variability attested between languages. In this way, the formalism of
cach pattern informs the formalism of phonotactics as a whole. The heart of the account
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is that constraints promoté the avoidance of articula'torily' aﬁd pérceptuaily difficult
features. Therefore this framework is more substantive thian formal since the constraints.
are miotivated from physiology and acoustics rathér than being axioms. Ass:uming the
constraints which 1 have argued for, and that languages elaborate from unmarked to
marked struétures by Telaxing constraints, the full fange of pﬁonotacﬁc variability which 1

have describéd ‘in this thesis is predicted.
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Appendix A: Phonotactics of consonants at word edges.
$1.0 Introduction.
In this appendix I preserit-a descriptive overview and discussior of the place and manner
phonotactics of the consonantal positions at word edges. 1 deémonstrate that the harmonic
scales of place and manner features attested in the edge positions show & high degree of
affinity with the scales attested in the counterpart positions in morpheme-internal
clusters: Cy, corresponds to C; Cy,, corresponds to C,. At the same time, features are
not as severely eutralised in the edge positions as in tlusters. In §1.1 and §1.2 I-discuss
the place and manner phonotactics of word-initial consonants, and in §1.3 I briefly discuss
the theoretical importance of the fact that word-initial position is & position of
neutralisation. In §1.4 and §1.5 [ cover the phonctactics of place and manner features
word-finally. In'§1.6 1 discuss the phonotactic asymmetries between-edge and non-edge

positions.

§1.1 Word-initial place phonotactics.’

In this section | present a survey of the phonotactics of place features in C, ,, based on

init?
both implicational and frequency evidénce. [ demonstraie the existénce of the following
harmoni¢c ordering of places in Cy;:

{1) Word-initial harmonic scale of place features:

Labial, Dorsal + Laminal } Apical

§1.1.1 Evidence from implications.
In Australian Aboriginal languages labial and dorsal stops and nasals are universally
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permitted in word-initial position, as are the labial-velar and laminal glides: [pl, [m], [k],

fol, [w}: Li]- The coronal series, however, are often impoverished in word-initial position
relative to what s attested in other phonotactic positions in the word, particularly
intervocalic. position. In terms of their place phonotactics, Australian Aboriginal

languages may be categorised according to how many and which coronal series are in

contrast in G, 1 will_con'tin'ue_ to refer.to-place inventories by the number of laminal and

apical Eo‘rdn’al séries which are in contrast: "1-laminal," ete. (as introduced in the survey
of place contrasts in chapter 2). This may be used to refer to the coronal inventory in
Cypi, 88 well as to the lexical coronal contrasts, so that a 2-laminal/2-apical language may
have some other coronal'in\-'cmory.'in Cm-u, such a.s‘2;lami'nz'il;’0-apical.' In tﬁis ‘diséussion

"0" means that no members of the class are permitted.

1 begin by analysing the word-initial place phonotactics of four-coronal languages.

The most“restric'tive patiern is 1-[5’miné!/0—apical. In.]an'guélges which have this; pattern,
no api'cais are bcrmiited initiélly, and the contrast between the tw;) laﬁnnal series is
neutralised (2.a). In these languages, although they contrast four coronal series in other
phonotagtic positions in the :word, only one occurs in word-initial position. Th_is- initial
coronal series is normally laminal and it is usually reported as being dental as well
(ﬁercps 1986:20 Téports. that il.1i_t‘ia"1_ neutral laminals are "distinctly dental" in Baagandji).

The next inventory of coronal series contrastive in word-initial position 1s pattern 2-

laminal/0-apical (2.b). In other words, the two laminai series occur in contrast but apicals

are «&, In other languages both laminal series occur and a nentralised apicai series

occurs in word-initial position, pattern 2-laminal/1-apical (2.c). Finally, m some languages,

all four coronal series accur contrastively in word-initial position, showing pattern 2-
laminal/2-apical (2.d). Here "TH" is a neutral laminal C,,;, segment, usually with dental
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articulation; "T!" is a neutral apical, often reported as either alveolar or postalveolar in
language descriptions, but following Buicher 1995 is perhaps to be considered a
Mittelding combining the articulatory attributes of both.apical gestores-in positions of

contrast (see discussion in §2.1.3).

(2) Word-initial place phonotactics in place inventory 2-Jaminal/Z-apical languages.
a. " Place inventory ' * Z-laminal/2-apical  p- 't t f '

©
Ciui place inventory 1-laminal/0-apical p M * M TH K

Cii Place inventory 2-laminal/2-apical p

b. Place inventory Zlaminal/Z-apical p t t { ¢ k
Ciyi Dlace inventory 2-laminal/0-apical p t * * c K?

e. ' Placeinventory © 2laminal/Zapical p ot t ¢ k
Cin place inventory 2-laminal/1-apical P t T * ¢ 'S

d. Place inventory 2-laminal/2-apical p i { 1 c k
t t t c '

Similar observations réga?dirig the distribution of apical and laminal segmehté word-
initially present themselves i languages with other place inventories. In place inveniory
1-lamina1./.2-apical languages, the sjngle laminal series is always permitted initially. Some
have a nieutral apical series in C‘i'ni, (3.2) while others contrast both apic:il series in this

position (3.b). No known place inventory 1-laminal/2-apical languages disallow apicals

'Languages: Baagandji, Marrgany-Gunya.

*Languages: Arabéna;Wangkangurru, Badimaya, Garléli, Jiwarli, Martuthunira,
Nhuikunu, Panyjima, Tharrgari, Yandrawanhdha, Yindjibarndi.

*Languages: Anindilyakwa, Arrernte, Bularnu, Dhuwaya, Diyari, Djambarrpuyngu,
Gaalpu, Gooniyandi, Guugu-Yimidhirr, Kalkatungu, Kayardiid, Kitja, Kukatj, Lardil,
Miriwung, Muruwari, Ngawun, Pitta-Pitta, Ritharrngu, Yirr-Yorront.

Languages: Alyawarra, Djapu, Nunggubuyu, Yanyuwa, Yindjibarndi.
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altogether, but this pattern is predicted and its absence is likely not systematic. .

(3) Word-initia! place phonotactics in place inventory 1-laminal/2-apical.

d. Place inventory ©  1-laminal/2-apical p t t TH k
Ciyi place inventory 1-laminal/l-apical p R S TH %

b. Place inventory . 1-laminal/2-apical. p -t i TH k
p t 1 TH Kk

C.. place inventory 1-laminal/2-apical

in place invemoﬁi 2daminal/l-apical languages, some have a neutral léminal series in Gy,
and no apl;cai.s. at all, pattern l-lamina]/()-‘;ipical (3.a). Others contrast both luminal series
in this position, and all of the langﬁages ﬁrhi_ch show this pa'ttem.pc'r'mit the single apiceﬁ
series init"ially as well (3.b). At présent there are no éxamplcs of languages which permit
both ];Jmil.lall s:.:r.ies but do not permit apicals, ]‘assu'me, once .a.ga.in', that this is an

accidental gap.

) Word-initial place phonotactics in place inventory 2-laminal/1-apical languages.

a..  Place inventory 2-laminalfl-apical p t T c k
Ci,i place inventory 1-laminal/G-apical p * * TH ¥
b P.lace..ihventury 2—laminal,f1-a£)ic'al p . £ T c k
Ciui-Place inventory 2-laminal/l-apical p t T c K8

-5Language§: Alawa, Djaru, Madhimadhi, Mangarrayi, Mantjiltjarra, Marra, Ngalakan,
Ngandi, Nyigina, Nyungar, Tiwi, Walmatjaiti, Wambaya, Warlianpa, Warlpiri,
Warluwarra, Warndarrang, Warumungu, Watjarri, Wergaia, Yankuntjatjarra.

®Languages: Djinang, Djinba, Gugada, Murrinh-patha, Ungarinyin.

"Languages: Ngiyambaa, Yuwaalaraay.

®Languages: Gog-Narr, Kuku-Thaypan, Kurrtjar, Kuuku-Ya'u, Mbabarram, Umpila,
Wik-Ngathana.
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In place inventory 1-laminal/I-apical languages, both the laminal and apical series occur
in G Therefore these languages do not show positive evidence of the implicational

relationship between these two series in initial position.

(5) Word-initial place phonotactics in place inventory 1-laminal/l-apical languages.
a Place inventory = l-laminal/1-apical p T . TH k
C,y Mate invenitory 1-laminal/l-apical p T TH &°

It is clear from this discussion of the word-initial place phonétéctics that aplcals imply
laminals in this position when compared cross-lingvistically. Therefore the lamtnal feature
demonstr_étéé in_it_s'pfeferentiél dis’t;i_bution that it is harmonic compared to the apical
feature in C ;. A correlate td this fact is that apicals only oceur initially when both

laminal series ar¢ licensed in that position.

§1.1.2 Evidence from frequencies.

The fact. that la_nmina_ls are,:h_armonic to 'ép_i_cals in initial position.is also reflected in
a.symmetncal frequencies. In languages which allow both apicals and laminals, laminals
alwgys occur at higher frfequencigs than their apical counterparts.

The frequencies of word-initial stop and nasals and glides are given for six four-
coronal languages in (6): Djapu (Morphy 1983:21), Gooniyandi (McGregor 1991:84),
Guugu-Yimidhirr (Haviland 1979:38), Kalkatungu (Blake 1979a:13), Ngawun (Breen
1981:26) and Yirr-Yorront (Alpher 1994:162). Djapu has C,, place inventory 2-laminaly2-

apical, but the others have pattern 2-laminal/1-apical and as a resuli have gaps (initial

®Languages: Bandjalang, Djabugay, Dyirrbai, Gidabal, Gupu-Yalamji, Gumbaynggir,
MalakMalak, Nganyaywana, Waalubal, Warrgamay, Yaygir, Yidiny.
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neutral apicals are reported as having default retroflex articulation in Kalkatungu;
alveolar in Guugu-Yimidhirr, Ngawun and, Yirr-Yorront; and are in free variation

between alveolar-and postalveolar articulation in Gooniyandi). "

(6} Word-initial frequencies for C,; stop and pasals-and glides in place inventory 2-
laminal/2-apical languages.

.. Dijapu Gooniyandi: G-Yimidhirr.-Kalkatungy Npawun Yirr-Yorront
P 14.8% 14% 17.1% 15% 17% 17%
to. . 1035 5 9.2, 7. 10: 12
t 0.3 5 7.5 - 0.3 2

t 4.5 - - . 1 - e -

c 6.8 11 11 6 3.5 1
k. 14.8 . 15 .. 17.4 14.5 25 15
m 14.6 10 122 14.5 10.5 12

n 11 0.4 2.6 3 1.3 >1
n.. 03 . 2 oo 14 e >1
1 0.9 - - i - -
n. .16 3 65 - 1.5 - - >1
] 78 9 9 5 9 6

w 10 9 12 7 9 I3
y. & 7 - 69 6 9 -

There. are several generalisations which are apparent from these data.! First, the

peripherals always have higher frequencies than the coronals. This is apparent among the

ATl of the frequencies here are expressed in percentage terms, calculated over the
entire lexicon or of a representative lexical sample (see the references for specifics). The
totals for any particular language do not necessarily total 100 mnce totais for mmal
vowels and liquids, if any, have been omitted.

Word-initial frequencies from languages across Australia with all place contrast
inventories demonstrate the same recurring patterns discussed in this section. Frequency
data from languages with lexical place inventory 1-laminal/2-apical are Djinang and
Diinba, Waters 1989:5; from languages with place inventory 2-laminal/1-apical: Kuuku-
Ya'u, Thompson 1988:8; Yuwaalaraay, Williams 1980:22; from languages with place
inventory 1-laminal/l-apical: Dyirrbal, Dixon 1972:279; Nyawaygl, Dixon 1979:446;
Waalubal, Crowley 1978:446; Warrgamay, Dixon 1981:22; Yidiny, Dixon 1977:38.
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stops ([p], {k] = [cl, [t]), nasals ([m] [9] = [p], [n]), and ghdes ([w] = [y]) Second the
laminals have hrgher frequenc:es than the aplcals The decline in frequencxes from
per]pherals to laminals to ap]cals in mrtral posmon is a clear and recurrlng fact in
Auatrahan Aborzgrnal ldn;,uages |

There is not however, a consistent patiern of asymmetry in the irequencres of
bilabial and dorsal segments The labial stop sometimes occurs at a Erequency margmally
greater than the dorsal stop, and sometimes it is the other way around But the frequency
of the dorsal is hlgher than the labial more often than vice versa, and sometimes the
plurality of [k] to [p] is considerable. Ori the other hand, lhe labial nasa] [m] in almost
every language occurs at hlgher frequencies than its dorsal counterpart [n]- The drsparlty
between the frequencles of these two segments is conmstently rather substantlal with [m]
someumes reaching or surpassing double the frequency of [1]] (see the figures for DJapu,
Kalkatungu and Yirr-Yorront in (6)). 1t must be ddmmed that word-mnml frequenmes
are equivoca] on the markedness relationship'bethen [labial] and [dorsal], if any, in this
position. Among stops [dorsal] appears to be less .marked than [iubial] from the
frequency evidence but the pattern is not robust when compared cross-linguistically;
among nasa.ls, frequency data demonstrates a clear markedness asymmetry in fovt)ur of
the labial in C, ;. However, it is possrble that the reduced trequency of the dorsal nasal is
to be accounted for as an effect of a gcstura]ly-monvated constraint aganst this segment,
thus accounting for its-marked status. This is not an unreasonable assumption, seeing as
the task of dorso-velar and velum lowering gestures both tax the palatoglossus muscle,

These facts notwithstanding, the frequency data clearly illustrate the markedness
relationships between non-coronals, Jaminals and apicals, in C), and corroborate the-
implicational facts discussed in the preceding section. In summary, I have shown in this
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section that noncoronals are' unmarked in word-initial position. Among the-coronals,

laminals are less' marked than apicals: -

§1.2 Word-initial consonant manner phonotactics.

I turn in this section to a treatment of word-initial manner phonotactics. The following
three deseriptive generalisations are made (in the survey of the relevant data: (i) Stops,
nasals and glides occur word-initially in all|Australian Aboriginal languages; (i) The
liquids (laterals and vibranis) are the most/limited manner class in C,,;, as demonstrated
in pattemé of implication and relative frequencies; (jii) The three manner classes pattern

in the following frequency contour (f=frequency): fO = fN, /G.= fL.

§1.2.1 Stops, nasals and glides.

In all Australian Aboriginal languages, stops, nasals and glides occur in word-initial
position._'Between these three manner classes there i a distinct frequency contour
showing stéps occuiting at the highest frécfuencies. "I;his. patiern is 'straightforward to-
d'emom.;trétc bet\_\.-;een the stops and nasals. Since in most languages stops and nasals
correspond at all the same places of articulation, it is possible to ascertan the relative
frequencies of these two manner classes by comparing.the: frequencies of each
homorganic nasal/stop pair. The word-initial frequency data for the six languages in (6)
are repeated here,-reorganised in such a way as to-highlight the comparative frequencies
of the nasals and stops at each place of articulation (7). The consistent pattern apparent

in these data is that stops occur at higher frequencies than the corresponding nasals.
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(7) Comparison of word-initial frequencies of homorganic of stop and nasals.

Djapu Gooniyandi  G-Yimidhirr Kalkatungu Ngawun Yirr-Yorront
p/m - 14.8/14.6 14710 0 . 173122 .- 15145 17%/10.5% . 17/12
tm  10.5/11 304 9.2/2.6 773 16/1.3 12/>1
th  03/0.3 5{2 7.5/1.4 - 7300 2>l
tn 4509 - - i/l - -
c/pn. . 6.8/1.6 113 . . 11/0.5, 6/1.5- . 551 ; 1/>1

kfp  14.8/7.8 15/9 17.4/9 14.5/5 25/9 15/6

It is not as straightforwafﬁ a matter to compare the frequencies of the glides [w] and [j]
with the other manner classes, This is because certain plac;e conirasts among stops and
nasals are neutralised in the g]1des Therefore the gl]des do not correspond exactly to any
one place series: [w}] corresponds 10 both [p] and [k] and, in four-coronrz! languages, [j]
corresponds to both [t] and [c]. However, what we can dlSCE[‘l‘I from a comparison of the
frequencws of stops, nasals and g]ldes in C,,,,l mdlcates that stops are less marked than
glides, and that there is no héi‘nionic ordén'ng between nasals and glides.

' “The labial-velar glide [\.av] occurs at frequencies sign.ificar.ltly below both peripheral
stops in C.y, in (6). For example, in Djapu, the frequencies of [p] and [K] are both 14.8%,
while the frequcnéy of [wj is only 10%. However, there is no cb'nsiste:nt contrast between
the non-coronal ﬁésals and [w] In cdmparing the 'frequeﬁ(.:iéé. of [w] with the frequencies
of thc perlpheral nasals, {w] usually falls in between the two. Sometimes fJw] is relatwely
high, approximating f[m] (see the f]gures for Guugu-Ylm]dhlrr and Yire-Yorront); in
othcr cases f[w] is reldtlve]y low, in the range of f[l]] (aee the flgurcs for Kdlkatung,u) In
some languages, [w] occurs at Erequem:les hlgher than both [m] and [g] (see Patz
1991:257 on- Djabugay). Therefore there is no clear pattern of markedness, as expressed
in frequencies, between nasals and plides in C, ;.

The laminal glide [j] has a consistent frequency in the range 4-9%. This is below
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the range of the laminal stops: inthe data in'(6), [t] occurs at frequencies ranging from
7-12%: (with one language as low as 5%} and fc] ranges from 6-11% (with one language,
Yirr-Yorront, with an:unusually low figure of 1% for ffc]). Therefore there is overlap in
the frequencies of the glide with its stop counterparts, but thé median frequency of the
stops is higher. [j] typically occurs: at frequencies higher than both of the laminal nasals.
The high. frequency of [j] compared to its nasal counterparts is inconsistent with the
frequency of [w] falling within the range of frequencies of the non-coronal nasals.
Therefore it is safest to assume no harmonic ordering between nasals and glides in C,,;,.

Taken all together, the frequency facts indicate that stops are less marked in C,,

than nasals and glides; there is. no pattern of markedness asymmetry between nasals and

stops,

§1.2.2 Liquids in Cy.

We saw in the preceding section that stops, nasals and glides are licensed in initial
position in all Australian Aboriginal languages. The enly manner features which are
consistently neutralised in-C,y, are the liquid manners: laterals and vibrants.

‘There are four patterns of phonotactics of laterals in word-initial position. First, in
certain languages the neutralisation of coronal place contrasts is so severe in initial
position-that there are no lateral segrents which contrast at any.of the places-which are
licensed initially. This is attested, for example; in languages which have only. apical
laterals, and which do not permit apicals in C;,. In these cases the laterals are unatiested
entirely as a function of place, rather than tanner, restrictions, These languages do not
demonstrate a systematic restriction against lateral manner. Such a pattern is apparent
only in. cases where stops are permitted but not their latéral counterparts.
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Second, in many languages latcrals are freely permitted initially, In these cases
laterals are neutralised by the place constraints, but the lateral feature iself is
licensed.'

The third pattern is attested in languages which do_not permit laterals in initial
position, but allow the stop counterparts to, the laterals, For example, Diyari (8) permits
its apico-postalveolar and laminal stops in G, but not lateral segments. The phonemic
inventory of stops and laterals in Diyari is presented in.(8.a), and those which are
permitted word-initially are presented in (8.b). Asterisks denote segments which are not
licensed initially. The laminat _a_pd apico-postalveolar stops are missing their lateral

counterparts in Cy,.. This indicates a restriction against lateral manner in this position.™

(8) Lateral phonotactics: exclusion of laterals in initjal position: Diyari.

a. Inventory: p Lt 't ) k
It L i

d. C P t * i ¢k
¥ ¥ * *

Diyari and the other languages like it demonstrate an active prohibition of lateral manner
of articulation in C,,. A second pattern of avoidance of laterals in initial position is

attested. This pattern of lateral phonotactics is seen in languages which have both apicai

“The languages which allow laterals in C,;, subject only to the place phonotactics
are: Anindilyakwa, Djambarrpuynge, Djapu, Djinang, Djinba, Gaalpu, Kalkatungy,
Kukatj, Kuku-Thaypan, Kuuku-Ya'u, Mbabarram, Ngalakan, Ngalkbun, Ngandi,
Nganyaywana, Nunggubuyu, Ritharrngu, Tiwi, Umpita, Wardarrang, Wembawemba,
Wergaia, Yukulta.

Languages which show & restriction against laterals in word-initial position:
Baagandji, Bandjalang, Diyari, Djabugay, Dyirrbal, Garlali, Gog-Narr, Gugada, Gugu-
Yalanji, Gumbaynggir, Guugu-Yimidhirr, Muruwari, Nyungar, Panyjima, Warrgamay,
Yaygir, Yidiny.
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and laminal lateral phonemes but allow-enly the apical laterals in initial position. A
signficant number of languages have this pattern, shown in (9). For example, in Alawa
(9).there are both apical and-laminal lateral phonemes. The laminal lateral. does. not
oceur in Cy,, in spite of the fact that the other members of the laminal series occur 1n
that position. But this cannot be construed as a restriction against laterals per se since the
apical lateral appears.in C

init*

(9) Lateral phonotactics: Avoidance of laminal laterals in initial position.”
a. Inventory: p t t c k

k

Lo

1
b, G P T *
. L *

*

On the marked status of laminal laterals on articulatory grounds, which is likely the
motivation for this pattern; see the discussion in §2.3.3. Note that the evidence reviewed
in §1.1 indicates that laminal place is less marked than apical place in C,. The

avoidance of laminal laterals- overrides this pattern which is otherwise a very uniform fact

of Australian ‘Aboriginal languages.

§1.2.3 Word-initial phonotactics of the vibrant phoneme [r].
Like the laterals, the vibrant phoneme ['r'] has a restricted status in word-initial position

i Australian Aboriginal languages. However, vibrants are. even more marginal in C,,

M anguages which disallow laminal laterals in initial position: Alawa, Bardi, Djaru,
Djingili, Garawa, Gooniyandi, Kitja, Madhimadhi, MalakMalak, Mantjiltjarra, Marra,
Ngarndji, Pintupi, Ungarinyin, Walmatjarri, Watjarri.
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than. Iaterals: only a small numbef_of ]ang-uaggs allow ir_j_initial]y.’s In evety language
which pcfmits initial [r] the épical laterals.occur initially as well '(in addiﬁon to the apico-
postalveolar glide, [{]). Also, it is worth noting that most. of the languages which have
init_ial [r] contrast both apical series in G, These facts indicate that the trill is normaily
attested ip C,,;,.only when apical places and associated manner contrasts have been fully

elaborated in that position. Thus it is the most marked segment in C, . This is further

init”
corroborated by its low frequency in initial position. The lexicon for Djambarrpuyngu
given by Heath 1980, for example, gives only three forms with initial [1].

" In ‘this sc_(;ticn_l,'l ha\fé_ shown from bath implicational and frequency evidence that
the following harmonic scale of manner features is attested in word-initial position: Stop

} nasal, glide Hiiquid. This is similar to the harmonic ordering between the manner

classes attested in C,, as discussed in chapter 5.

$1.3 Word-initial positi_on_ as _a position pl_‘ n.eut_ra]isation._ .

L have s_hown_tha; Al_.lstn_’alian Abaoriginal languages are relatively unusual in the larger
context of natural languages in that Cy, 15 a position of often very severe neutralisation
of phonological contrasts. This is problematic within a prosodic licensing account of
phonotactics. In a prosodic theory, Gy, and G, both syllable onsets, are expected to
share similar phonotactic properties because of their common syllabic constituency. This,

however, is not the case: C, is the position of maximal contrast while C,;, is a position

13§ anguages: Anindilyakwa, Djambarrpuyngu, Djapu, Djinang, Gaalpu, Nunggubuyu,
Warlpiri, Yanyuwa. Warlpiri contrasts apical trill/taps at alveolar and postalveolar places
of articulation. The contrast between these two is not licensed in C,;,, with the neutral
segment varying allophonically between the two places of articulation. It contrasts in this
position with the neutral apical lateral and [f] {Jagst 1975:27-28).
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of neutralisation, -

Central .in much of the work in prosodic licensing is an imp]iéit of explicit
assumption that onsets are phonotactically unconstrained (see, for example, Goldsmith
1990:125-126 and Blevins 1995:227). This putative observation regarding the phonotactics
of :onsets, "that single member onsets appear to be unrestricted cross-linguistically”
(Blevins 1995:227), is .incorrect with respect to word-initial onsets. In -Australian .
Aboriginal languages, single iﬁterva_calic consonants are unconstrained, but the patterns
of segments permitted word-initially show-very clear and often highly restrictive
phonotactics.'® A rather severe example -of this is Marrgany-Gunya.- The -consonantal
phoneme. inventory for this language is shown in (10), containing a total of twenty-five

distinct segments.

(10) Marrgany-Gunya consonantal contrasts,
labial lam- apico- apico- lam- dorso-
‘dental alv- - posta alvp velar-

P t t t c k fortis stop
bowo dosde odin g g - lenis stop
m n n n n b] nasal
T R £ sonorant fateral .
I vibrant
LA : I T - glide

Despite the rich inventory of place and manner contrasts in this language, only eight

consonants are- permitted in word-initial position. In terms of place contrasts, labial,

%In a footnote, Blevins (1995:227; fn 54) discusses the absence of flaps and glottal
stops in initial position in some languages, and suggests- that thiese patterns may be
related to fedture-linking between these segments and preceding vowels. The
neutralisation of place and manner features in G, discussed here goes well beyond such
an account.
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dorsal and lamlno—dcntal series occur in thls posmon In terms of manner, only stops,
nasals and glldes occur, 11qu1ds do not. Also, the fortls/lems contrast for the stops is
neutralised in th:s position. Near-minimal pair data showing phoneme contrasts permitted

in-word-initial position are given in (11).

(11) Marrgany-Gunya word-initial consonants.

P pandi beeswax  m mandiy boot; shoe
k' kandi tocall .1 nandi o speak
t tandi Fiver watle  n naji hame
W, .wandi . to climb .

Y

yand] waist

Marrgany-Guﬁya'is i)erhaps the niost Severe case among Australiah Aborlginal languages
of asymrﬁéiry bct\;&cén consonantal comrasté in C,; and ‘those in other phonotactic
posmons However, the numbei of Australian Aboriginal Ianguag,es which a]low all of
their consonant phonemes in G, is relatlvcly small,

It is clear from these facts that onsets per se do x:x'ot stand out as positions where
conso.nanta] contrasts are unconstrained. Th‘srefofe tl':en‘;:= isa si;gniﬂcant asymmetry in the
phonotactié paitltérn's four.u:l. in G, and C-l.nl.e,,. .in spite (ﬁ their common, syl].abic
constituency. These facts provide further support for the non-presodic analysis of

Australian phonotactics pursued in this thesis.

§L.4 Consonantal place phonotactics in word-final position.
I now address the place phonotactics of word-final consonants, and will show that, as with
the word-initial phonotactics, there is a high degree of similarity in phonotactics attested

at the word edge and those attested in consonantal positions in clusters.
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“To begin, it is important-to note that-a number 6f Australian Aboriginal languages
do’ not permit consonant-final words."” Several of these languages. have. root-final
consonants, with the vowel-final word template enforced by a very transparent surface
alternation of paragogy (usually the phonological augment is the syllable [-pa]). In these
languages, the phonotactics of the root-final consonants, parallel word-final consonant
phonotactics in othér langua:ges. This is undoubtedly to be accounted for on historical
groundé: the-vowel-final wor.d template is :a recent innovation in these lupguages, and
therefore the r;);)tnfinal.éonsoﬂants reflect what were word-final segments in the recent
history of these languages (see Dixon 1980:208-210). Because of the close historical
parallel between the root-final consonants in these languages and the word-final
consonants in their congeners, the languages for which root-final phonotactics have been
reported are included in the word-final consenant survey-in this chapter.

Among languages which permit: word-final consonants, there is a ciear pattern of
markedness among the place features demonstrated in implication. In- the implicational
relationships between the place features in Cy,, a hierarchy of inclusiveness of place
features is apparent; This js shown in (12.a). This hierarchy of inclusiveness translates

mto the harmonic scale shown in (12.b).

(12) Place markedness in Gy, - - - :
a. Hierarchy of inclusiveness: {Labial {Dorsal {Laminal {Apical}}}}
b. Harmonic scale: Apical } Laminal } Dorsal } Labial

"L anguages: Alyawarra, Anguthimri, Anindilyakwa, Arabana-Wangkangurru,
Arrernte, Baagandji, Bularnw, Diyari, Garlali, Jiwarii, Kayardild, Ngarndji, Panyjima,
Pitta-Pitta, Tharrkari, Wambaya, Warlmanpa, Warluwarra, Yandruwanhdha, Yukulta.
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In other words, [apical] is the ]eést‘ marked place feature iﬁ this positiors; the other place
features imply [apical] in this position. Languages elaborate the additional place features
in the order [laminal], {.dor's;‘;il]..aﬁd.[lal.bial], making [labial] the most matked place feature
in Gy ' '

| The unmarked status of apicals in Cy, is shown from implicational evidence: a
smail rumber of ]anguages exclude all non-apical segments m"C.ﬁ,,.'8 Additional evidence
for the uﬁmarked statué of the épical feature word-fihaliy comes from invéntories of
nasals or laterals permitt:ed in tlﬁs p(;sition.. For example, in Kuuku-Ya'n, Ngiyambaa and
Yuwaalaraay the apical nasal [n] is the only nasal permitted in C,,, the other nasals in
these lanﬁuages, pértjcuiarly the laminal nasals [0] and [p]; are *@ in Cy. These
laﬁguages permit [i} fmélly and so the ex.clusion'of the ]amin:;l nasals cannot be
accounted for as a general avoidance of all non-apicals word-finally. Nonetheless, the
pattern of exclusion of non-apical nasals is significant in its own right. Also, it is a
widespread pattern that apicél but not laminal laterals occur in .Cﬁn_, although non-apicals
of other manners of articulatidﬁ are permitted in this }iosition.19 Kalkatungu is an
example of this: this language contrasts four lateral segments, but only the two apical

laterals oceur in Cy,.

B anguages: Garrawa, Lardil,

o While at the same
tirne allowing laminals. of other manners of articulation in this position: Amurdak,
Dijingili, Gaagudju, Gugada, Gunin, Kalkatungu, Jiwarli, Marrgany-Gunya, Miriwung,
Murinh-Patha, Ngarigu, Payungu, Pintupi, Ungarinyin, Wambaya. In addition, the laminal
lateral in Gogoniyandi is marginal, The marked status of the laminal lateral word-finally
could be related to the marked status of laminal articulation for laterals in general
without appealing to the unmarked status of [apical] in Cg;. The laminal lateral segment
in Nunggubuyu, which has dental articulation, is absent in Cy, but this likely 1s primarily
an effect of the restriction against lamino-dental segments in Australian mm positions
lacking release cues (see chapter 4).

¥} anguages which hermit apical.but. not laminal laterals in G
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A'more common and robustly attested paitern of place phonbtactics obtains in
languages which restrict final consonants to apical and laminal articulation. This is most
clearly demonstrated in the inventories of nasals permitted word-finally, since nasals
typically are contrasted at all places of articulation and are generaily permitted word-
finaljy as well. In iaﬂguages Whicﬁ sho'&.v this pattern the non;cor.on.al place features are
not. iicé’nsed in Cﬁ".énd.only apical and laminal naééls éccur.zn' .. |

In Ehé vast majority of. double-larninal language;(i.e., 1anguagés which have both
alveopé.l.a.tal aﬁd dental ]a.rﬁmal phanemés) which shlo.w tilis= pattern; the dﬂl’ll.ﬂl series 1§
no.t permftted finally. In chapter 4 T analysed this as acoustic neutralisation of the
éon.trast =betweén alvt:o-lar.s and deﬁtals in. posifi;;ﬁs lécking release cues. Word-final
dental neutralisation is an. alm.osf.compl.etely uniform pattern of Austrﬁ]iarl Aﬁorlginal
lanéuagcé: .Iamino-déntals .are in contrast in word-final positien in only & srﬁa]l .n.u.mber. of
languages.®

:The next place feature which languages elaborate in Cy, is [dorsal]. Once again, in
many languages this is especially demonstrated among the nasals, although some
languages which permit final stops demonstrate the same pattern of place phonotactics
among the stops.as well. In these languages [g}-occurs in Cy, along with the coronals, but

[m] is absent; similarly, in some languages which permit final stops; [k] occurs in:Cp, but

*Languages which permit only apical and laminai nasal stops in Cy;;: Dijinggili;
Gaagudju, Guugu-Yimidhirr, Jiwarli, Kalkatungu, Mantjiltjarra, Marrgany-Gunya,
Martuthunira, Muruwati, Ngawun, Nyangumarda, Panyjima, Payungu, Pintupi, Uradhi,
Warumungu, Watjarri, Yankuntjatjarra, Yindjibarndi.

'L anguages which contrast two Jaminal series in Cy,,: Gooniyandi, Kurrtjar, Miriwung,
Muruwari, Olkol, Uradhi (Atampaya dialect only), Yaraldi, Yirr-Yorront. Both Jaminal
series are in comtrast root-finally in Kayardiid and Yukulta, but root-final segments in
these languages never occur in word-final position,
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not [p}.ﬁ .

Finally, in. a ;;\ride range of languages all four -a;ctive articulators are licensed in
Cin ™ It shdu.l.d be borne in mind, however, that in:these languages labizls often occur
at very low frequencies in Cy,, further indicating their marked status in this position.

In summary, in the word-final place phonotaciics in Australian Aboriginal
languages, we see. a harmonic ordering of the articulator place features: ‘apical  laminal

%. dorsal + labial. This scale is identical to the. harmonic scale seen in C, in.chapter 4. .-

§1.5 Word-final manner phonotactics.

I now discuss the manner of articulation phonotactics: of word-final consonants .in -
Australian. Aboriginal Janguages. In the place phonotactics of final consonants a hierarchy
of inclusiveness of manner features is apparent, as discussed in the preceding section. In
particular, implicational evidence indicates that liquids and nasals are fess marked than
both obstruents and glides. There is- no harmenic ordering between obstruenis and glides:
many languages license either one or the other class, but not both, 1 C,,. There 15 no

implicational evidence of a markedness asymmeiry among the liquids and nasals, since all

*21 anguages which allow dorsal oral and nasal stops but ot labials Cy: Badimaya,
Gugada, Kayardild, Nunggubuyu, Ungarinyin, Wambaya. In Djambarrpuyngu, Djapu,
Gaalpu and Gurr-Goni, {p], fm] occur at vanishingly low frequencies in Cy,, indicating
their marked statbs; in Ndjebbana [p] i$ absént and [m] is marginal. In Ngarigu, Marra,
Warndarrang and Walmatjarri {m] is the only nasal stop absent in C;;, but [p] is
permitted. The opposite phienomenon is attested in Amurdak and Nakkara: [p] is absent
and [m] is marginal. The fact that labial segments are vulnerable to be accidental gaps in
Cy, is an effect of their-low frequency and thus further corroborates their marked status
in this position.

PLanguages which license all four active articulator features in Cgpe Djambarrpuyngu,
Djamindjung, Djapu, Gaalpu, Gooniyandi, Gnin, Kitja, Kukatj, Limilngan, Madhimadhi,
Mangarrayi, Marra, Miriwung, Murinh-Patha, Nakkara, Ndjebbana, Ngarigu, Nyungar,
Rembarrnga, Ritharrngu, Umbugarla, Walmatjarri, Warndarrang,
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Australian Aboriginal .lar'iguages licenss both manner features in Cy,. Frequency evidence
hypothetically could be relevant on this question. However, the numbers of forms with a
final consonant are often low, meaning that the chance of a-statistically significant pattern
emerging in the word-final consonant data is slim. Taken togeiher, these facts produce

the harmonic scale presented in (13).

(13) Harmonic ordering of manner classes in Cy. -
{Liquid, Nasal} } {Obstruent, Glide}

Because the frcquencu:s of word-fmal segments are not a reliable gunde to markedness
patterns since thelr frequem:les are already very low by virtue of bemg word—fmal the
best f:wdence for markedness relations comes from |mpl1cat10n severa] languages permit
only ]1qmds and nasa]s in Cp,.2

The unmarkcd status of obstruents and ghdes with respect to each other in Cr“ is
also indicated in languages which lau:nsc all of the manner classcs except for elthcr stops
or glides in this pOSIthl‘l Many languages permlt hqulds, nasals and stops in Cp, but

exclude ghdes o Several languages have the CORVErse pattern, allowmg all sonorant

HLanguages which aliow only liquids and'nasals in Cy,; Tiwarli (root-final),
Kalkatungu, Mantjiltjatjarra, Martuthunira, Ngawun, Nhanta, Panyjima (root-final),
Pintupi, Warumungu, Yankuntjatjarra,

“Languages which allow liquids, nasals and oral stops but not glides in Cp, ;
Badimaya, Madhimadhi, Marrgany-Gunya, Ngarigy, Nyangumarta, Walmatjarri,
Warmbaya (root-final), Yindjibarndi, The word-final oral stops in Yindjibarndi descend
from laterals via a recent historical change; if not for this, Yindjibarndi would fall among
the languages cited in the preceding footnote.
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'm:snners of articula’tiqn_i:n-C.ﬁn,‘ilnc.luding glides, but excluding stops.in this position.? Tn
spite of :a.ll of the languages which exclude stops or glides in Cy,,, or both, we have no
langiages which exclude liquids and nasals in this position. These implicational facts
mdi(.;ate the markedness ordering {Liquid, Nasal} } {Obstruent, Glide}.

. - In summary, the manner phonotactics: of word-final consonants indicate a
harmonic scale of the. form {Liquid, Nasal} } {Obstruent, Glide}. The implicational

evidence shows this scale clearly, but does not allow for it to be any more finely tuned,

§1.5.1 . Summary of word-final phonotactics.

Upon investigation of the place and manner phonotactics in'Cj, it immediately becomes
clear that they bear close similarities with the phonotacties in C,, Conscnants in these
two positions have-in common the fact that they lack release and C-V vowel formant
transition cues. Because of this, it is not surprising that they share similar phonotactic
attributes. The markedness scales of place and manner features in Cy, are repeated in
{14.); the C, place and manner feature scales discussed in chapters 4.and 5, respectively,

are repeated in (14.b).

(14). Harmonic. feature scales in positions. lacking release and C-V vowel formant
transition cues.

a. Harmonic place scale (Cy,): -+ Apical }Laminal + Dorsal + Labial
Harmonic mariner scale (Cy,):  {Liguid, Nasal} } {Obstruent, Glide}

b. Harmonic place scale (C)): Apical } Laminal } Dorsal } Labial
Harmonic manner scale (C,): Vibrant } Lateral } Nasal } Obstruent, Glide

*Languages which allow liquids, nasals and glides but not oral stops in Cy;:
Djabugay, Dyirrbal, Guugu-Yimidhirr, Kuku-Yalanji, Kuuku-Ya'u, Muruwari, Ng,iyambad,
Yuwaalaraay. The languages which demonstrate this pattern are concentrated in the
extreme eastern portion of Australia.
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$1.6 The relationship between place phonotactics at word edges and’in clusters,

In the preceding sections I have shown that the place and manner features at the word
edge positions parallel very closely those attested in the corresponding positions in
morpheme-internal clusters. There is one final emipirical pattern in the word edge
phonotactics to discuss. [ will briefly demonstrate in this section that there is one
systematic asymmetry in the phonotactics in the edge and non-edge positions, In both
contexts, the same harmonic scales are attested; however, In the edge positions,
peutralisation is not as severe as in the non-edge positions. [ demonstrate this in
reference to the place phonotactics by discussing three representitive patiérms.

First, apicals are marked in C;; but oceur at low frequencies-in the majority of.
languages (see (Z.a, b) above). On the other hand, in only a handful of languages do
apicals have even a marginal status in, C, Therefore there is a clear disparity in the
distribution -of apicals in Cj;, versus their distribution in C,.

Second, lamino-dentals are neutralised in C, and C;, i most double-kiminal
languages. Lamino-dentals are contrastivé in C;j in a very small number of languages; and
even then the contrast is distributionally restricted (see the discussion in §4.4). In -
contrast, a relatively substantial number of languapes contast both laminal articulations in
Cy, (see diseussion above), Therefore there is a-clear disparity in the distribution of
lamino-dentals in C, and C,, with the wider distribution for this series attested in the
word edge position.

Finally, labials have a considerably wider distribution in Cy, than in C,, although it
1s the most marked place feature in both positions. The languages which license alf four
active articulator features are listed in footnote 22 above. In contrast, only a small
number of languages license [labial] in C, (see discussion in §4.10).
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The facts: outlined here are a representative sample of patterns indjcating the -
more liberal licensing of place features at word edges than in clusters. The same facts

obtain in a comparison of the manner phonotactics in the edge and non-edge positiots.

§1.7 Conclusion.
I have shown a clear parallel between the patterns of markedness found among the place
and manner features at-word edges.and in clusters. The consonants which are most
frequent in word-initial position are also least marked in Cy; the consonants which have a
preferential distribution in word-final position are the least marked in C,. One result of
these faels is that the consonant clusters which occur at word-boundaries in connected
speech are very similar to the least marked consonant clusters morpheme-nternally.
I'will not discuss the theoretical formalism of word edge phonotactics, beyond
noting that they are consistent with the notion of phonetically grounded constraints
argued for 1n this thesis. Word edge consonants in connected speech muy benefit from
more acoustic cues than segménts mn word-internal consonant clusters. For example, a
word-initial consonant following a vowel-final word receives.cues in the formant
transitions in the preceding vowel.. These facts merit further attention and theoretical

investigation,
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Appendix B: Phonotaciic data

The following tables present the phonotactic data for the Australian Aboriginal languages
which are referred to most frequently in this- thesis, This will ‘allow the rcader to become
more acquainted with the larggr phonotactic picture of the languages which are referred to
normally in a-very brief fashion. For example, in discussing: the -phonotactics of the C;
segments in some language, it may be -usefui to refer to the tables for that language to find

the segments which occur word-finally.

The information is organised as follows:
Language name. (Region'of Austratian where the language i$ located; Language family it
is a part of, followed by a sub-group name for these language which belong to the Pama-

Nyungan family) Primary reference(s) for the language. <~

Consenant phonemes;
Consornantal segments which’ occur in contrast in-‘intervocalic ™ position. Segments in

(parcnthcses) are marginal in the system, attested in-a handful of forms or fewer.

Homorganic sequences:”

Consonant clusters: which ‘have a’ common place of articulation. This includes primarily
nasal+stop clusters, and often also lateral+stop clusters, but languages permit other types
as well, such as glide+stop. In some cases the "homorganic" designation is approximate,
meaning that they are both articulated by the same active articulator but the place of
articulation may not be exactly the same, such as in {jt] or [at].
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‘Word-initial consonants:

Consonants which occur in initial position. I have used the symbol for the most common
allophone of the segment in this position. If the language contrasts two series of staps, | have
used voiceless symbols-for neutralised oral stops. (all) means all consonants are permitied
initially. (rone) means no consonants are pernmitted initially. Segments in (parentheses) are
marginal, attested in one or two forms, or only in botrowings, etc, Asterisks indicate

segments which are not permitted word-initially,

Word-final consonants;

Consonants which occur in word-final position.

Attested morpheme-internal heterorganic clusters: .
Clusters which are reported for the language. within root morphemes. -Clusters in

(parentheses). are reported orly once and/or.are reported by the source to be marginal in

the system.

Comments on the allophonic realisation of segments in various contexts, especially
allophonie voicing of stops and the realisation of the vibrant segment(s) are given at the end

of each language entry,

Aghu-Tharmggala (Eastem Cape reg;on, Pama-Nyungan, Pama-Mdrlc) Jolly 1989,
Consonant phonemes: p k

bl

b d (d) (3) g

m 8 n nooa
1
||l.ll

w 1]
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Homti;gzipic sequences:: ,.mb " nd - nd nJ 1]g {unit phonemes in souree)

1]

o nt nec gk (clusters in the source)
Word-initial consonants: (all) |
Word-final consonants: * * * * *
* * Lok * *
n n * 1
1
llrll
w i

Attested morpheme-internal heterorganic clusters of two consonants (likely incomplete):
S "N L0 LO LN O rO N

ap+lab nb Ip Ib Im rp b rm

ap+dor - ng Ik g iy tk gy

ap+pal le TC

Homorganic sequences: The komorganic nasal plus voiced stop clusters are proposed-as unit
phonemes in the source on the basis of the following argument; Aghu-Tharrnggala permits
three-consonatit clusters composed of a liquid followed by a homorganic labial or dorsal N-O
sequence: [Imb], (Ing], [rmb], [rng]. The source states that assuming that the N-O sequence
are unit phonemes simplifies the statement of the phonotactics, since this assumption allows
the generalisation that all clusters are sequences of two consonants.

Clusters: Additional clusters composed of a consonant followed by one of the glides
[w] or [j} are also attested in'word-initial position: [tw), [low}, [mbw], [ygw], [gw], [rw], [lgw},
fIkj], {b]. In these cases, the glides descend from original vowels to the left of the consonant
irt the proto-language.

Alawa; (Desert region; Maran) Sharpe 1972,

Consonant phonemes: p t t ¢ k
o m n n n 0
1 L%
Ilr|l
wo 1 ]
Homorganic sequences:  mp " _ nt ot pc’ I]k (umits in the source)
o Lok It o (clusters in the source)
o
Word-initial consonants: p t * ¢ k
m n * J’l Ij
1 * *
*
w 1 J
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Word-final consonants: * t * » *
' m h n n 1
| L *
Hrll
* 1 A}
Attested morpheme-internal heterorganic clusters of two consonants:

N-O O-0 ON N-N N-G LO LN L-G O rN
ap+lab nprptpip tm- nm qnw lplp lmlm Iw p rm
ap+dor nk nk tk nmn klk Iyly tk I
ap-+lam nc i Iele Ip iy rc
lam-+lab nm
lam+dor  pk '
dor-+lab - - - km

GO0 GN GG
ap+lab ip m w
lam+1ab ip
lam+dor-  jk

Note: The word-final consanants exclude verbal particles, in which all consonants are found
finaily,

Homorganic N-O sequences: argued as pre-nasalised stop phonemes on the basis of
phonotactics, since they can occur word-initially, in addition to the fact that "when dictating
words slowly the informant usually makes the syllable boundary before the nasal segment.”
The prenasalised stops do not occur word-finaily. )

- Consonant phonotactics: Various clusters of three consonants are present in the data:
[rgk], [tne] and certain others.

Anguthimri, Mpakwithi dialeci. (West Cape ‘region; P:ima-Nyun_gan, Northern Pama)
Crowley- 1981.

Consonant phonemes: P t t t ¢ k
' m n n n n
B -3 ' 5 ¥
1
R A SR

Homorganic sequences: mp mt ot -~ nf ‘pe gk (units in’the source)

Word-initial consonants: (all)

Waord-final consonants: (none)

Atiested morpheme-medial clusters (p.155): Labial or dorsal segment +[w]: [pw], [mpw],
[Bw], [mw], [kw]. Labial non-continuant +fg]: [pq], [mpi], [mi). Semi-vowel -+ consonant:
vk [wel, [im], [wn].
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Stops: The stops vary freely between aspirated and unaspirated voiceless realisations. The
labial siop generally lenites to.[f] or [B] when followed by either fw] or [1].

" Retroflexes: The postalveolar stop is articulated slightly behind the alveolar ridge and
with a sharp trilled release. The nasal portion of the pre-nasal stops is non-syllabic.

Fricatives: The fricatives and [1] when word-initial optionally take a prothetic [a];. for

this reason the source treats [{] phonologically as a fricative. Phonetically it is a single
postalveolar flap, occasionally ‘realised as a trill. [{] conditions r-colouring in preceding
vowels, even across another consonant,

Anindilyakwa, Traditional. (Family i_solate; Arnhem region) Leeding 1989.

Consonant phonemes: p t t c k kp
S P _ K" kp?
m 0 n n 1 gm
m" . g (gm®),
LI L4
. Ilrll .
w 1 ]
Homorganic sequences:  mp rﬂl_t,_; ) n . ne gk l]p(mﬁtsinthesbume)
o mp® , g&* - (mp")

Word-initial consonants: (all except the labial-velars)
Word-final consonants: (none)

Attested morpheme-internat hétcrorganic_clusters:
OO0 N G GO GN

ap-lab Ip m W

ap-+lab¥ apr") (@p™) rm® Y am®
ap-+dor ik Ik el

ap+dor™ k¥ ok (mg")

ap+dent () rt _ it

ap+pal (le) (rc) Ic

Stops: Plain oral stops are normally voiceless unaspirated, but may be vowced for up to 40%
of their duration following a vowel or a nasal. The oral portion of the pre-nasat series may
be vojceless or have a voiced onset.

Homorganic N-O sequences: these are considered by the sourcs as unit phenemes -

on the basis of tenuous evidence (which the source admits, P-26): they occur root-initially (as
opposed to heterorganic clusters); the unit analysis simplifies the statement of certain rules;
they occur word-initially in reduced forms of certain particles; no vocalic epenthesis ever
breaks them wp, but it does with heterorganic clusters; syllable breaks expressed by certain
speakers.

Apico-alveolars: With the exception of the vibrant, there are no phonemic apico-
alveolar segments in the traditional language. Most words with alveolars in the contemporary
language are borrowings. In many native morphemes there is free variation between [n] and
(1], and the loss of retroflexion of apical nasals in the traditional language is a major source
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of apico-alveolar ndsals in thé modern language. In the traditional language ‘the lamino-
dental lateral has apico-alveolar articulation in C,, and in the modern language (which
contrasts dental and alveolar laterals in intervocalic position) the contrast is neutralised in
C, in favour of apico-aiveolar articulation. Similar facts obtain for the lamino-dental and
apico-alveolar nasals.

Dorsal+labial sequences: What I have presented as labial-dorsal complex segments
[kp), [ym] and fgp] are assumed to be dorsal+labial clusters in the source, Several factors
suggest that these arg better apalysed as complex sepments. This includes their high
frequericies.

Arabana-Wangkangurru. (Eyre region; Pama-Nyungan, Karnic) Hercus 1994, Hercus 1979,
Hercus 1972 o

Consonant phonermes; - o - t U ¢k
: ‘ . tr
m n n n p g
S I T A S
r
r .
w h 1 ]
Homorganic sequences: mp nt nt nt ne pk
ntr
Ittt A
Itr
Word-initial consonants: p t * c k
m n * 1
(l) * *
*
) *
w * ]

Word-final consonants: (none)

Attested morpheme-internal heterorganic clusters:
N-O N-N ON L-O rO
ap+lab np  nm (tm) Ip p

ap+dor nk lk k-
ap-+dent ‘ it
ap+pal rc
lam+lab Ap
lam--dor Ak

Stops: The stops are normally voiceless except for the apico-postalveolar which is always
voiced, Word-initial stops are voiced before their homorganic vowels: initial dorsal stops are
voiced before {u] and an initial lamino-alveopalatal stop is voiced before [i]; before [i] the
dorsal stop is articulated very far forward and as a result. is voiced in this context since it is
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in effect homorganic:with the vowel. Initial stops are also voiced Wwheit the following syllable
in the'word begins with an-apical consonant, -~ R C

‘Pre-stopping: Apico-alveolar, laniino-dental and bilabial hiasals and latérals sre pre-
stopped in consonant-initial words following main stress, but enly laterals are pre-stopped
if the initial consonant is a nasal. The dorsal nasal oecurs lengthened, [n:], in this context.
"The. apico-postalveolar nasal js never either pre-stopped or lengthened.

‘Vibrants: The two vibrants are in free variation in C,, with a preference for a trill
articulatton. The apico-postalveolar glide is strongly retroflex and as a result is never
confused with [j], against ‘the. pattern attested in Pitta-Pitta, Wanglkumara and other
langtages of ‘the Ngura group. s

Consonant phonotactics: The full four-way coronal contrast is only active
intervocalically. In- C, nasals are apico-alveolar and laterals in this position only contrast
between  apico-alveolar and lamino-alveopalatal articulation, The conirast between the

alveolar trill and tap segments is maintained only in intervocalic position following a stressed
vowel. :

Arrernté,‘Mpamtwe dialect. (Desert region; Pama-Nyungan, Arandic) Wilkins 1989,

Consonant phonemes: ppY ttY ot 4" cc® kK"
Py H tl’l lrl 1_]'1 kl]
Pm¥ lnw l].Lw kgw
mm" nn gn’ ap¥ go¥
.l. Hw B L Lw £ A¥
rr*
w S A
Homorganic sequences:  mp nt nt nt e pk
mpw ntW rllw J.'cw Ika
It () 4
L Lw uw ¥
Word-initial consonants:  pp* 't ttY o kkY
pm t[l % tj’l kI_]
Pm" - Ipw- % -liw
mm“n - an® osx TP ot
. l_ﬂw- llw ¥ K KKW o
. - : B 5 ‘
LW B M A
Word-final consoﬁants: (néne) -~ =
Attested morpheme-internal heterorganic clusters:
N-O N-O* N-N L-O L-.o¥ LN
ap-+lab np np nm nm Iplp Pm (Pm
ap+dor nk nk ok nk% 0y 0y klk H¥ (kY g kg
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ap+lab I mp*  iPm
ap+dor k1K 1My
ap+-dent 1 "
ap+pal rc rp

Stops: Initially and as-the onset of stressed syllahles stops are voiceless; otherwise there is
variation except that:the oral portion of word-initial N-O clusters is always voiced and
lamino-dentals are always voiceless (including in initial N-O clusters). The oral onset of the
pre-stopped nasals is voiceless, and this may extend into ihe nasal pericd.

Vibrants: The vibrani segments [r] and [r*] are only briefly irfiled. They have an
‘optional tap allophone in normal Lo fast speech, may be voiceless word-finally, and between
low vowels they-may be {1], : .. T o

Laminals: Both interdental and dental articulations for the lamino-dental series are
common; the dental stop has associated friction at release but the nasals and laterals are
hard-to distinguish from their apico-aiveolar counterparts.

Consonant phonemes: P t t c k
m ( n n noon
A T R
||1.H‘
w 1 J

Homorganic sequences: mp mt nt. ni ne gk

e

o 1t 4

Word-initial consonamts:  p-  t * * * k
: oom n * * * n
* * * *
N *
w (C R

Word-final consonants: (none)

Attesied morpheme-internal heterorganic clusters {certain matginal clusters attested in only
one or two isolated forms are ignored, see pp. 26, 48):

. N-O - N-N LO rC rN
ap+lab np qp nm nin Iplp mp rm
ap+dor nk nk Ik ik 1k
lam+Iab np ip

Stops: The allophonic variation in the voicing of stops is very complicated, but
intervocalically or in C, following a lateral or vibrant they are always voiceless.
Lengthening: There is very conspicuous lengthening of consomants following the
stressed short vowel. This does not apply to.glides, the apico-postalveclar stop or the vibrant.
Nasals may not be fully lengthened following a word-initial nasal segment. Sometimes apico-

243

i T TV e —



alveolar nasals and laterals are lengthened and pre-stopped. Non-coronal stops show more
pronounced lengthening.

Dorsal palatalisation: There is strong palatalisation and fronting of dorsals when
preceding [i], particularly in word-initial position; the articulation may approach that of
lamino-alveopalatals. Furthermore, word-initial dorsals are oftén dropped before [i].

Alveopalatals: In the articulation of alveopalatals in C, "tlie palatal articulation is very
strongly anticipated and a palatal glide is always heard" (p.26).

Badimaya. (Northeast regioﬁ; Pama-Nyungan, Kardu) Dunn 1988,

Consonant phonemes: P t t c k
m 0 on noop
1 1 L £
-
w i

Homorganic sequences: mp nt nt nt. ne gk

Word-initial consonants: p t- * * ¢ k
m n * * n n

* * * *

*

w * 1
Word-final consonants: * i xe * - k
: * * a n n ]

) e B

* B * - *

Attested morpheme-internal heterorganic clusters:.
2w . NO N-N LO GO i
ap+lab:- - np- om” clplp 1p -

aptdor - nk nk. bk ik gk -
lami+lab - :qp-

lam+dor . - - . Kk

Stop voicing: In the speech of the last two (male) language speakers: stops are voiced word-
Initially ‘and medially; but are voiceless and aspirated word-finally (at the same time, in
recordings of & female speaker the stops-are predomitiantly voiceless). - '

Laminal spirantisation: The laminal stops are frequently realised as voiced spirants,
/t/ as [8] and /c/ as [3].

Retroflexes: The degree of retroflexion of the members of the apico-postalveolar
series is most. pronounced after the low vowel (p.33).

Vibrant: The flap is hard to distinguish from the alveclar stop.
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Bandjalang.. (Southeast region; Pama-Nyungan, Bandjalangic) Crowley 1978,
- ot :

Consonant phonemes: P c k
o m n . _['l . l] B
1
flrll
w J
Homorganic sequences:  mp nt e nk

Attested morpheme-internal heterorganic clusters:
N-O NN LO L-N L.G O N G GO GN

ap+lab Bp  nm lp Tw p m mw o jp
ap+dor nk  ngp Ik Iy Tk jk
ap+lam: rc :

lam+1lab np jm

lam+dor nk
dor+lab P pm
lab+dor mk wk

Stops: The stops are very laxly articulated, typically as spirants. The non-coronals, especially
the dorsal, are spirantised word-initially while the coronals are articulated tensely in this
position. . Only - following a homorganic nasal are “stops: restricted to non-continuant
articulation. : : :

Coronzlineutralisation: The. contrast between the two coronal stops is neutralised
intervocalically, with a laminal stop, spirant or affricatéd articulation in this position (the
contrast js maintained among the coronal nasal stops). The apical/laminal stop contrast is
maintained ‘initially -and in -homorganic: N-O tlusters, The neutralised coronal series is
phonetically apical in the Gidaba) dialect; Jaminal in 'Waalubal. -

- Vibrant: "r" s a flap, or is very slightly trilled. Intervocally it ¢ah be [
~Clusters: There are two additional clusters, [ck), [r1], attested in only ore word each.

Consonant phonemes: p t { c k
m n n n 1
1 i £
) lll.ﬂ
W 1 i
Homorganic sequences:  mp nt nt  pe gk (units in the source)
Word-initial consonants; p t * c k
m n * n 1
1 *. *
*
w 1 ]
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Word-final consonants: * *

t X
m ' RToRop g
- | 1 %
"rll.

Attested morphieme-inteinal heterorganic clusters (likely incomplete, compiled from word. list
- in the sourge).” © - S ) S
SR N-O° NN L0 LN O N G

ap-+iab np np Iplp m 1p m - ow
-ap+dor nk nk lk lk tk

ap+lam nec ne

lam+lab pp

Jlam--dor nk’ Ak

Consonant allophony: Stops’are normally voicéless when occurring at word-edges, except
that the dorsal stop is aspirated in C preceding a low vowel. Stops are voiced word-
.medially. The vibrant segment is realised as a flap intervocally, a trili in C,, and a voiceless
trilt in. C, .

Bidyara-Gungabula. (Northeast region; Pama-Nyungan, Pama-Maric) Breen 1973.

Consonant phonemes: P t, t t -« k
m n R i) |
1
r
w 1 ]
Homorganic sequences: mp nt nt ne nk
Word-initial consonants:  p- t (t) * c k
m 'I_|] n * ]
*
*
w * 1
Word-final consonants: * * * 1 * *
S - * * 1 n *
1
r
* * *

Attested morpheme-internal heterorganic clusters:
N-O 0-0 NN L-O r0O

ap+lab np  tptp om Ip p

ap+dor ok nn ik rk

lam+lab np Jim

lam+dor nk
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Consonant altophony: The-dental stop is interdental with an affricated release; spirantised
allophones are also common for this segment, | L ‘

Consonant. phonemes:. P t t e ¢ k
b4 A d g
m-. n n- q LI
I 1 L i
f?rll
w 1 ]
Homorganic sequences:  mp nf oot ot pe ok
mb nd nd nd gy g
Word-initial consonants; p t: * t. ¢ -k
* * * * * *
m n * n n ]
* * L *
"
w * i
Word-final consonants: (none)
Attested morpheme-internal heterorganic clusters:
N-O N-O NN 00 IO LO -0 0 rG
ap+tlab np np nm nm tpip tp b ™
ap+dor. . nknk.ng ngny tk tk Ig rk g

lam+lab (np)

Stops: The two series of stops are neutralised word-initially. In this position, in this position

_they are lenes ranging from voiced to voiceless. In positions of contrast, the lenis stops are

normally voiced intervocafically, and they may be spirantised following an unstressed vowel.
The fortis stops are voiceless, and may be lengthened following a stressed vowel,

Pre-stopping: The apico-alveolar nasal may be lengthened or pre-stopped following
a stressed vowel.

Vibrant: "r" is normally a tap but may be a trill. following a stressed vowel.

Consonant phonotactics: The cluster [np] is recorded in one form but it is considered
as doubtiul by the source, possibly actually [np]. Four words appear to have a phonemically
geminate apico-alveolar lateral, probably all of which are loans from Warluwarra, Bularnu
does not permit /Aw/ clusters, and Warluwarra borrowings with this cluster are pronounced
(1] or [*] (see also comments on Warluwarra).
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Diyari. (Eyre region; Pama-Nyungan, Karmc) Austm 19SIa

Consonant phonemes p t k
d iyl CL—[t]
m a n L
ol l L A
r
w i
Homorganic sequences;: mp nt nt. nf pc gk
nd nd
1t It It fc
1d
Word-initial consonants: p t * * ¢ k
4
m n * n ; 1
* * * * -
.
w o * i

Word-final consonants: (none)

Attested morpheme-internal heterorgariic clusters;
N-O N-N LO rO

ap+lab .~ npmpnm  Iplp rp

ap+dor - nknk np  lklk rk

ap+dent £t

ap-pal - “ore

Stops: The stops, with the-exception of /d/ and /d/, are voiceless in all positions. The two
laminal stops:are sometimes heard as’ affricates. The voiced apical stops are vibrants.in
intervocalic position, and stops following a-homorganic nasal or lateral. The clister [nd] is
optionally realised as [nd"] in the Dhirari dialect.

Pre-stopping: "The apico-alveolar and lamino-dental laterals may be optionally
prestopped, as [dl] and {d}], when they occur immediately after the first (primary stressed)
vowel of a word and are followed by a vowel. The corresponding nasals can be prestopped
in this posmon as [dn] and {dn] provided that the word-initial consonant is NOT a nasal’
(p-18).

Vibrant: The vibrant segment is phonetically a single tap, but in C,, where it is not
il contrast with the trilled segment /d/, it freely varies between trill and tap realisations,
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D_;abugay (Rainforest- reglon Pama—Nyungan Pama-Maric) Patz 1991,

Consonant phonemes P, . Lt ek
Sme n n |
1
) Ilrll .
w. Sd ]
Homorganic sequences: . _.-mp - nt . ne gk
E . . mt . Int
1
Word-initial consonants:: p t € k
m I h I
* :
Lok . .
w * J
Word-final consonants: * * * *
m n n *
1
“rrl
* 1 ]

Attested morpheme-internal heterorganic clusters of two consonants:
NO NN LO I'N LG r-O =N G GO
ap-+lab np  (nm) lp im (W) rp m - (rw) (Ip)

ap-+-dor nk -k (1gy otk (rg) (1K)
ap+lam fe le (In) c (rp)

lam+lab h2!
lam+dor jk

Apical nasal: The apical nasal "becomes laminalised before a laminal stop. The difference
between the laminal nasal phoneme and a laminalised [r] is only slight and could lead to
musinterpretations. However, a difference can be ¢learly observed in the eftect on preceding
vowels, Before [p] a vowel is slightly palatalised, but this does not happen before the
laminalised allophone .of [n]" (p.253). In other words, the clusters [nc] and- [pe] are
contrasted primarily. by the palatal off glide of the preceding vowel in the case of [nc].
Consonant phonotactics: Various clusters of three consonants are attested.

Djambarrpuyngu. (Arnhem regicn; Pama-Nyungan, Yuuingn) Wilkinson 1991,

Consonant phonemes: p t t t ¢ k ®
b d d d 3 g
m n n n n 3
1 1

b
A~
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Homorganic sequences: mp nt  nt n opc gk SEMmE SRR S SSSAmssR TSRS s —mmo—====m=====
. id . wg Djapu. (Arnhem region; Pama-Nyungan; Yuulngn) Morphy 1983.
in Corisonant phonemes: P 1 t t c k (M
@ d=fg}
.Word-initial consonants:  p L. - t c k m n n n n ]
* * * * * * \ |
m . H X * [1 J'l IYrII
*
w 1 j Homorganic sequences: mp nt 114 R §114 gk
k-
Word-final consonants:  p * t t c In
. * * * * * *
m * n n, n 1 Word-initial consonants: p t 1 t ¢ k
i I * *
g m n n n n ]
w 1] ] L
Attested morpheme-internal heterorganic clusters of two consonanis: a w 1 J
N-O 0-0 N-N L-O LO LN L-G . S . :
ap+lab np Op tp {p nm nm Ip:Lp Im Im iw [w Word-final consonants: © p.  « 't t c k
ap+dor nk nk nn g k g inly R E * * * * * *
ap--dent nt. it In- . m * n n n n
ap+pal. . nene tete lele Iy Inlp - - | |
lam-+lab P cp pm I
lam+dor pk kg _ ' w o 1 i
dor+lab 5p kp  gm . L _ o
Attesied morpheme-internial heterorganic clusters: =
O O N G GO GO GN GG N-O OO NN " L-O L-N L-G
ap+lab p. m rw p m W ap+lab  nprnptptp nm nm Iplp Jm lm lw |w
ap+dor kg m ko ap+dor Ak nk - ng g Ik 1k Ll
ap+dent it by i i ' ap-+dent nt ot It 1t (It =[Lt]) In
ap+pal Ic m T Ic 3 m i ap+pal nene te e le e . Inip §jlj
lam+lab P jpb jm . W lam+lab npocp. pm
lam+dor = jk T ' lam-+dor nk ¢k pg
) . ) dor+lab. . gp  kp
Note: The glottal stop .is restricted 1o occurring at the end of a syllable; as.a-résult, it may ' : : !
be considereda contrastive prosedic feature of the syllable and not as a segmental phoneme, 0 N rG GO GN GG
This is argued for Gaalpu by Wood 1978, following earlier work by Schebeck 1974 and ap-+lab P mm w Jp Im W
McKay 1975. ap-+dor rk Iy 1k In
ap-+dent Tt I 1t
ap+pal rc m Ij i© n I
lam+lab jp jm  jw
lam+dor jk i

Inventory: The segment [d] is present in only one form, [guiudut] peacefil dove.

Consonant phonotactics: There are some instances of O-N ciusters but they occur at
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what were probably originally morpheme boundaries. There are also a variety of three-
consonant clusters: [rnk], [k}, ({10k]), (Lnk]): ([rkm]), ([tkml), (Lamp]), ([jmp]).

Note: The glottal stop is restricted to occurring at the end of a syllable; as a result,
it may be considered a contrastive prosodic feature of the syilable and not as a segmental
pheneme. This is argued for Gaalpu by Wood 1978, following earlier work by Schebeck 1974
and McKay 1973,

Consonant phonemes: P . t t ¢ k
m . n n n 1.
1 L &
"rll
w 1 J
Homorganic sequences: . mp nt nt e Ik
- (Ac)
oo .
(tn) . .
Word-initial consonants:” P t * c k.
' m n * b
| * *
*
w L J
Word-final consonants:  p t 1 c k
m n n n ]
1 1 £
III.II
* _[ *

Attested morpheme-internal heterorganic clusters:
N-O 0-0 O-N O:G NN

ap--lab np np tp (tm) (tw) nm
ap-+dor nk nk tk n1) (ng)
ap+lam ne (ne) tc
lam-+lab np cp : (pm)
lam+dor - (ck) ¢ .
dor+iab (nm)
L-O L-N -G O N G GO
ap+lab Ip (ip) Im |m lw [w p . w
ap-+dor (tk} Lk In rk L91]
ap+lam lele (In) re Ic
lam--lab (Ap)
lam+dor ik An
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Stops: As a rule stops are voiceless word-finally and in stop clusters, and are voiced following
nasals. Word-finally they are also unréleased. In other positions there is non-contrastive
alternation.

Vibrant: The vibrant is an alveolar flap or, in exaggerated speech, a trill, and
occasionally for some speakers an approximant. {§] is a “(semi-)retroflex frictionless
continuant" but occasionally pronounced by speakers of one regional variety as a retroflex
flap. ~ ’

. “Retroflexes: "Apico-postalveolar consonants are proncunced with the tip of the
tongue slightly behind the alveolar ridgs, usually involving the r-colouring of the preceding
vowels." C ’

Laminals: The predominant allophones of the laminal series are all alveopalatal.
There are only a handful of exceptions: in three words with [£] the laminal shows free
variation between alveopalatal and interdental articulation, and this is the case with [] in
one word. [c] has & fricative-like release; and when word-final occasionally has a voiceless
alveopalatal fricative allophone,

Consonant phonotactics; Two additional clusters are present in the data, found in one
form each: [gn] and [go}. )

1980b.

Consonant phonemes: P t t k
b d d 3 B
m noon op oy
1 L
Ilrll
w 1 J
Homorganic sequences:  mp nt pe nk
mb. nd. nd @ g
pm tn k)
pw few
Id Id
rt T
iad wg
jc
Word-initial ‘co'nsnn_ants: P A{t) * (©)  k,
b @ d 3 g
m m n o g
1 L
@ ,
w 1 J

Word-final consonants: (all but the voiced stops)
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Attested morpheme-interrial heterorganic clusters of two consonants:

NO NO = 00 ON NN L0 LO LN
ap+lab’ mprHpabnb. - cfp - (m  nmgm Ipip b Imlm
ap+dor” - nk mgang T nn ny Ik1k-1glg Inlp
ap+lam’ ne” ngng B T 1} B clkele Bl oIp
lam+lab -~ nb Cept o pm o o
lam+dor  pk- pg ek g
dor+lab b - “kp-  km
lab+dor mk mg .

LG r0 10 N rG GO GO GN GG
ap+lab Wwlwrp b mm rw Cgp b m qw
ap+dor - 1k g Y] 1k iz 1
dp-+lam rc 1] 1© U
lam+lab ip jb m jw
larn+dor jk jg in
Dyirbal. (Rainforest region; Pama-Nyungan, Pama-Maric) Dixon 1972,
Consonant phonemes: P t- S e k

' oom n I n
i
llrll
w EO
Homorganic seqiences:  mp nt nc nk
. ic
in
Word-initial consonants:. p t c k
: hil n n
*
T
w 1 )
Word-final consonants: * * * *
m n n *
1
r
* 1 ]

Attested. morpheme-internal heterorganic clusters of two consonants:

ap+lab
ap-+dor
ap-lam
lam+lab
lam--dor

NO NN IO LN LG 10 N 1rG GO G-N

np mm Ip Im  Iw p m w p Im
nk ny Ik Iy rk g 1k 1
ne np e In IC ! I n
ip jm
ik iy
254

Consenant allophony: The laminal series involve contact between the blade of the tongue

and the hard palate, aiveolar ridge and teeth, :

- Consonant phonotactics: Two additional clusters, which are found in one form each

Gaugudju. (North region; Family isolaté) Harvey 1992a.

Consonant phonemes: . - p to ot c.. k
-m wmoonopoq
- A L
Ilrll
w 1 }
Homorgénic seﬁueneés: mp nt n pc gk
Word-initial consonants: p t * c k
m n * n 1
1 * *
*
w 1 ]
Word-final consonants: * * t c ®
* n n ]] *
i L
r
* * J

Attested heterorganic morpheme-medial clusters:
N-O NN NG OO LO LN LG O N rG
ap-+lab . np np nm nm.- tptp lplp Im  Iw p mIw

ap-+dor nk nk ng lklk In rk )]
ap+lam: ne ne nj nj le 1j Ic
lam+lab np pm cp
lam--dor nk  ny ck
Gaalpu. (Arnhem region; Pama-Nyungan, Pama-Maric) Wood 1978,
Consonant phonemes: P t t t c k €3]
- ‘ @ d .
m:. n .on. 1, n ]
1. 1 :
IIl.II
w i ]

Homorganic sequences:  mp nt nt c nk
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Word-initial consonantsi p t * i c k
* *
m B * i n 1
* 1
#*
w 1 i
Word-final consonants: (all, except the voiced stops)
Attested morpheme—mternal heterorganic clusters:
N-O "0-0 N-N L-O L-N L-G
ap+lab npnp tp {p m Qm Iplp Im |m Iw w
ap+-dor nk nk R ng lk 1k Inly
ap--dent nt nt, It =[lt] In
ap+pal - menetefe - le e Inip il

fam+lab np ¢p  pm
lam+dor - pk ¢k g

dor-+lab np

rO0 N -G G-0 G-N GG
ap+lab - P tm rw ip m o w
ap+dor - 1k iy FLO i
ap+dent - - 1t S | S
ap-+pal i m T} Ic ip B |
lam--jab p jm  jw
lam+dor ik in

Inventory: The segment [d] is: present in only one form, [guiudut] peaceful dove.

Stops: Stops have nontense, short and usually slightly voiced articulation word-initially
and following a nasal while. in word-final position they are tense, voiceless, short and
unieleased. Between vowels or between a liquid or glide and a vowel, stops are tense,
voiceless and unaspirated, with the exception of lenis [d), which contrasts for tension with
ft]. In fast speech, [d] can be a retroflex flap, [f].’

* - "Laminals: For the lamino-alveopalatal series the blade of the tongue is "compressed
against the alveo-palatal area, and the tip resting behind the lowér teeth" Fér the dental
series "the tongue blade is pressed lightly in the area from the back of the upper teeth to
the peak of the alveolar ridge, with.the tip touching or just matslde the edge of the teeth"

{p-63)--

Lateral assimilation: /If optlonally assimilates to lamino-dental articulation in the
cluster /li/.

Note: The glottal stop is restricted to occurring at the end of a syllable; as a result,
it may be considered a contrastive prosodic feature of the syllable and not as a segmental
phoneme. This is argued for Gaalpu by Wood 1978, following earlier work by Schebeck 1974
and McKay 1975,
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Garawa. (Guif region; Karawan) Furby 1974

Consonant phonemes p { ¢ K k
m noon p ¢ 9
. N P | £ ;
Ilrll
w 1
Homorganic seciuences: mp ot nr  pe gk ok
Word-initial consotiants: P t * c * k
m n * n * 0
1 * *
*
w 1 ]
Word-final consonants: * * * * * *
* n * L * *
1 L *
"r"
* * *

Attested morpheme-internal heterorganic clusters;

N-O OO0 NN LO [N LG O ©BN rG
ap+lab. - npnp ip o Ipip Im Iwiw 1p moow
ap+dor nk nk ngny Jk [k In rk m
ap+lam ne te nn
lam+lab Ap cp pm
lam--dor nk

Consonant allophony: The retroflex and alveopalatal stops are unreleased in C,. The dorsal
stop i optionally aspirated-in C;,. The laminal sepments have an Oplmnal palatajised
release in pre-vocalic posxtions The vibrant, phoneuc.llly a tap, is realised as a voiceless flap
in Cg. .

Garlali. (Rlvermc region; Pama- Nyungan K‘xrmc) McDonald & Wurm 1979

Conson'mt phnncmcs Pt ot e ki
S bd 4 d g g
. sodr :

m n n n p q

I 1 Uk

"r"
w 1 ]
257

T ) T



Homorganic sequences:” mp nt nt . pc ok
mb nd nd nd g

ndr :

1t 1t Lt Ac

Idr
rt
Ir
Word-initial consonants: p t (t) * e k
* * * * * *
(dr)
moon @ o= pog
* * * *
*
w- . : * ]

Word-final consonants: (none)

Attested morpheme-internal heterorganic clusters:

. N-O NO: NN LO LO 0 -0 GO GO
ap+lab np. b nmm Ip Ib p ‘
ap+dor nknk ngng ng  Iklk lglg k- g gk g
lam-lab . Ab o

Stops: The relevant phonological contrast for the two series of plosives is one of voicing.
"The contrastive value of voicing is limited to certain environments. There is no distinction
initjally ... and-it may be demonstrated intervocalically only for laminals and peripherals. It
can be shown for ali the consonant series in homorganic clusters following nasals, but to only
a limited extent following laterals and rhotics. Absence of a full set of distinctions after
laterals and rhotics is probably a function of the limited material. It should be noted that
voiced stops occur in only 20% of the vocabulary material” 7.

- Spirantisation of-stops: Voiced laminal stops optionally. have spirant allophosnes
following their homorganic lateral, i.e., {18} and [£3]. /o/ and /g/ are frequently spirantised
intervocalically.

Retroflexes: "The tongue tip makes contact just behind the alveolar ridge. A
preceding ‘r-coloured” vowel is the chisf perceptual correlate" (p.8).

Vibrant: The vibrant segment "is usually a strong trill, but intervocalically it is
sometimes a sirongly fricative sound” (p.8). :

Word-initial coronals: "There are very few apico-alveolars in initial position. Those
that are recorded may well be recorded in error” (p.10). The lamino-alveopalatal stop occurs
in initial position in only three forms, each before {if, but i is in contrast with the dental stop
1 this position.

Consonant phonotactics: Various additional clusters are attested: {ir], [im], [jw], [jn}.
There is a cluster [dr] where the stop does not contrast for voicing and which occurs word-
initially and in C, and "sometimes sounds like 2 single segment" {p-10); this is perhaps the
best analysis and has been incorporated into the segment chart above.
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Gog-Narr, (Gulf region; Palﬁa~Nyu gan) Breen 1976b, - -
i t -

Consonant phonemes: . p- £ ¢ -k
B v
m n n n 1
i
r
c .
w i J
Homorganic sequences:  mp. nt. nt .. pc gk
Word-initial consonants: p t t c k
B.. *
m n n R n
*
*
*
w 1 i

‘Word-final cdﬂﬁonants: (all)

Attested morpheme-internal heterorganic clusters {possibly incomplete):
: .+ NO 00 N-N LO 10O . co

ap+lab ip tp. nm. ip. .

ap+dor nk : ng -k k-

Stops: "Stops are normally voiceless but-tend to be voiced after a nasal; /p/ and /k/ tend to
be voiced lenis word-initially and before a stressed vowel" (p.245).

"Rhotics": "The source expresses reservation on whethier-the contrast between [r] and
[4] is phonemic, based on a high degree of free variation. The contrast between the slops
and fricatives is also blurred in the speech of some informants. The retroflex plide is ofien
realised as a retroflex lateral [L], especially in word-initial position.

Consonant phonefnes: p to ot 1. ¢ k
. moomeon:oq n I
I 1. £
Ilrl.l L
w 1]
Homorganic sequences: . mp nt 0t nf pec gk
(i) fc
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Word-initial consonants: - ..p

Attested morpheme-internal heterorganic clusters:

t 1 * c k
m n n BN n i}
| * * -
C %
w ! J
Word-final consonants: (none) |
Root-final consonants: P * t it e k
G _
Wy . w0
Attested morpheme-internal heterorganic clusters:
N-O N-N GO0 L-O0 LN LG O N -G
ap+lab np np nm tp Iplp Imim Iw lw rp m W
ap+dor nk ik ng ny tk kik Iplg - Tk rn
ap+pal nene: : tc le e L Ic
lam+lab Nnp- nmpm.. ¢p. Ap £m fw
lam+dor nk - nq ¢k 4k
lab+dor nm kp
lab+lam pc

Initial apicals:. Apicals in initial position are in free variation between alveolar and
postalveolar articulation, except that they assimilate to the place of articulation of an apical
segment later in the word.

Gugada. (Desert region; Pama-Nyungan, Nyunglc) Platt 1972.

Consonant phonemes: P t t TH=[1/c] k
m nn  NH=[njn] g
I ' LH=[j4]
Ilrll
w i J
Homorganic sequences:  mp nt . ne gk
It ic
Word-initial consenants:  p t. H TH &k
m n #-  NH g
* * *
*
w W
Word-final consonants: * * * * *
* n n B
1 | *
*
* 1 *
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NO NN ON LO LN O N G-O
ap+lab np np nm nm Iplp Im r1p mip
ap+dor nk nk-nn Ik Lk tk 1k
ap+lam ne-ne S S - :
lam-+lab hm Ap
lam-+dor : ik
lab+dor - nm .. s

Stops: Stops are normally lenis, voiceless unaspirated, but may be voiced when preceded by
a nasal and when. in. intervocalic position.

Laminal allophony: The laminal stop has alveolar articulation before [i] and a dental
or interdental articulation before [a] and [u]. The laminal nasal has alveolar articulation
before [i], in word-final position, and as ‘part of a homorganic N-O cluster with alveolar
articulation; interdental articulation initially before {a]; and free variation between the two
articulations in: other- positions. The laminal Jateral has akveolar articulation before [i] and
dental articulation before: [a}' free variation between the two articulations elsewhere,

Gumbaynggir. (Southeast region; Pama-Nyungan, Kumbamgganc) Eades 1979.
k

Consonant phonemes: P t
m n P 0
]
llrll
w 1 i
Homorganic sequences:  mp nt ne gk

Attested morpheme-mtemal heterorganic clusters of two segments:
NO NN LO LN LG O N G GO GN GG

ap+lab np nm lIp (Im) (lw) rp m rw

ap+dor nk Ik (Ip tk

ap-+lam nc le (n) TC

lam+lab  (pp) (pm) Gp)  (m) jw
lam+dor (nky jk

lab+-dor mk (mp} wk

Consonant allophony: Stops are normally voiced, although they are sometimes voiceless in
Cinier- Nasals. and. laterals vary freely between plain' and prestopped realisations in al
positions except word-initially The vibrant segment is normally a trill. The vibrant and
lateral segments are freqently neutralised phonetically in intervocalic position, both being
realised as a retroflex flap. These flapped allophones of /r/ and /If occur in all vocalic
environments except for between two high vowels. The retroflex glide does not occur in the
i_i environment.

Consonant phonotactics: Clusters of three consonants are also attested, wrk] in one
form and {jgk] in two.
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Gunin: (Kimberley region; Wororaii) McGregor 1993.
**The Gunin ¢orpus in McGregor 1993 is based on & relatively small sampie elicited from
one speaker.**

Consonant phonemes: p t t ¢ k
- m n n I 1
1 t
llrll
w 1 ]
Homorganic sequences:  mp nt nt npc ok
. ]
Word-initial consonants: ~ p t c k
’ m i * '
1 * M
Tk
w 1 J
Word-final consonants: * * = () (k)
m n n n 0
1 1 *
"rll
w) w o

Attested heterorganic morpheme-medial clusters; -
N-O NN 00 I-O LN LG rC =N

ap+lab np  [m lp Im v ip rm
ap+-dor nk nk . Ik Igip rk I
ap+lam nec rc
lam+hb: . np ep

dor+lab np

Stops: Stops are generally unaspirated and vary between voiced and voiceless, Word-initial
coronal oral stops tend to be voiced and peripherals to be voiceless, In other environments
voiced allophones predominate, but voiceless ailophones are occasionally heard
intervocalically. :

Ordl sonorants: "t" alternates between a tap and 4 trill, and /Yf alternates between

alveolar and postalveolar articulation. The glides fw/ and /j/ are frequently clided in the -

environient of their homorganic high vowel counterparts.
Consonant phonotactics: In addition to the clusters listed, a nasal+glide cluster fmy]
is attested in a small number of roots.
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Guugu-Yimidhirr. (Eastern Cape region; Pama-Nyungan, Pama-Maric) Haviland 1979,
Consonant phonemes: p t t t C k

m n a0 p g

Homorganic sequences: mp  nt nt nf pc gk

je
Word-initial consonants: p-: t t * c k
143 n n * n 1
*
* g
w * _]
Word-final consonants: * * * * * *
* n n * * *®
1
II[.II
* £ J

Attested morpheme-internal heterorganic clusters:

NO NN LO LN rO N GO GN
ap+lab np nm lp Im 1p rmjp Iin
ap+dor nk ng ik Iy rk m Wk

ap+pal ‘ne’

ap+dent nt It

lam+lab - : ’ jp jm
lam+dor  nk jk

Stops: Stops are voiceless unaspirated initially and following short vowels, and voiced
following a long vowel or in C,,

Retroflexes: The source discusses that the-status of the retroflex stop and nasal as
distinct phohemies is' somewhat problematic. These segments sometimes sound like single
segments, {{] and [n} and sometimes like clusters of a retrofiex glide plus a stop 6r nasal, [1f]
and [qn]. f is possible that these should be analysed phonemically as clusters /1t/ and //,
as'Dixon 1980:143 does. In this case Guugu-Yimidhirr is a single-apical language. This
analysis would help explain the absence of the retroflexes in C, in the heterorganic clusters.

Vibrant: The vibrant is "nearly always" a front flap, occasionally a trill in intervocalic
position. The vibrant segment is difficult to distinguish from [1] word-finally, especially
following [u].

Clusters: Guugu-Yimidhirr also has three-consonant clusters; composed of a liguid
or glide followed by a homorganic tabial, dorsal or laminal N-O cluster.
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SemERSSSSEmoasSSSNsso—s——mmSsSssso——fmmc oo msm s in ofie word, in initial position). i o
Jingili.-(Desert region; Tjingili-Wambayan) Chadwick 1975, ' ’ e e e e e sss—mmmossSamss=

Consonant phonemes: p t t ¢ i K Jiwarli. (Northeast region; Pama-Nyungan, Nyungic) Austin 1992b, Austin 1981b.
: s ©m nom poe 0 - Consonant phonemes; p Lt t ¢ k
. r [ | llvl.u L
: w 1 i
Homorganic sequences:  mp nt n,- nc ok gk
: Homorganic sequences: mp  nt nt nt ne nk:
Word-initial consonants:  p t t ¢ * k :
m n n n 3 Word-initial consonants: p t * * C k
: 1 L * : m n * * n ]
SN (° L
w ] *
. w * ]
Word-final consonants: P i t c * k
* n * * Word-final consonants: (none)
I * * Root-final consonants; * * * . * * *
* (D : * * n R *
* * ® 1 i ®
. B . . llrll
Altested morpheme-internal heterorganic clusters: * * *
N-O 0-0 N-N L-O L-N )
ap-+lab np np iptp nm nm (p) tp Im lm Attested morpheme-internal heterorganic clusters:
ap+dor- - (nk) gk tkk {ng) gy lk Lk Ig (1) N-O NN L-O rO
ap-+lam ne te ap-+lab npnpum  lplp rp
lam-+lab np cp nm ap+dor : nk l’|_k (m]) klk rk
lam+dor o : ck ap+lam nc (ne) (loy rc
dor+lab np filrH lam+]ab np pm Ap _
lab+lam pe lam+dor _]]k : £k
]ab+d0r mk pk ====..":m======.=====m==========m==========m.--...=====
dor+ap kt Kalkatungu. (Eyre region; Pama-Nyungan) Biake 1979a, Blake 1969.
lam-+dorso-palatal pkj Consonant phonemes: P t t- t c k
i - m n n n n 1
0 N ;-C N LG 1 1 L £ :
ap+lab- - oo qp qm lwlw S : _ '
ap+dor - - koo ok : : Tw L i
ap+lam 1| moo ’
ap-+dorso-palatal rid Homorgamc sequences: mp nt nt nt nc i].k:
it W ke
Stops: Stops are generally voiceless; they are forcefully released in initial position and laxly o
released word-finally. /p/ and /k/ are accasionally produced as fricatives by elderly speakers. Word-initial consonants:  p L * t ¢ k
Retroflexes: Following the low vowels [a] and [az] retroflexion is more pronounced m n * n n 0
than in other contexts. Retroflexion is detected in the preceding vowsl, 1 * L A
Vibrants: The alveolar vibrant is a trill. ji/ is a retroflex flap intervocalically *
(occastonally with some friction) and a retroflex glide [1] in pre-consonantal position (and, w R i
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Word-firial consonants; * * * * *
* * n l'L Il
L

* % *

Attested morph’erhe—imemai.heterorg_anic clugters:

N-O N-N L-O L-N -0 N
ap+lab . apnp nm. lp lp. Im |m P rim-
ap-+dor nknk ngng lk 1k in rk 131

Stop voicing: The stops are basically voiceless lenes, but voiced allophones are attested, most
commonly in intervocalic position and following a nasal segment; voicing is less common at
a word edge or in a cluster following a non-nasal sonorant.

. Laminals: The laminal stops are both somewhat affricated. The dental series is
produced "with the tongue tip protruding between the teeth or with the tongue tip behind
the lower teeth.” .

Vibrant: The vibrant segment "is a flap in slow pronunciation and in very clear,
emphatic pronunciation a lingual trill, However, most typically it is a weal flap or a glide
which makes it difficult to distinguish it from [1], which is a glide produced with greater
retroflection and/or bunching of the tongue.” The alveolar stop has a flap allophone, thus
overlapping phonetically with the vibrant segment.

m @3 om0 a0

w 1 1.

Homorganic sequences: mp  nt mtont oqe gk

nr

it 4 =LA

Word-initial _c_ohs_onants: p. t

L * t c. k
oy * * n, n q
*
*
w 1 i
Word-final consonants: (none) -
Root-final consenants: * t t * [ k
* * i n )
|
llrll
* .L *
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Attested morpheme-internal heterorganic clusters of two consonants:
NO OO NN LO I-N LG O N G GO GN G

ap+lab npnp Ip Im  iw mp rm. ™ p m qw
ap+dor~ nknk ' Ik Iy kg ko
ap+dent nt, It i

ap-+pal ne ) le In re Ij i 1j

lam+1lab np cp nm

Stops: Voiceless allophones are found after sonorants and voiced. aliophones in other
environments are standard, except that /t/ and /k/ tend to have voiceless realisations in all
positions. Tn fast/casual speech, initial /p/ often has a labialised off-glide, [b™], or is lenited
to [w]. Perceptual and spectrographic evideiice indicates that length, and in the case of the
stops vaicing, are the main acoustic cues distingiishing dentals from alveolars.

" "Rhotics"; The vibrant is a trill in C, and Cy,, but is usually a tap.in Gy, except in
declamatory speech. /y/ may be a fricative between high vowels; it is slightly palatalised
before /if and between low vowels for some speakers it may be a reiroflex tap, i which case
the phonetic contrast between /t/ and /y/ is neutralised. For some older speakers it is [1] in
C,. There has been a historical merger between proto-Tangkic *| and *7 in Kayardild and
Lardil, in which case the lateral allophones predominate.

Consonant phonotactics: There are certain threg-consonant clusters in Kayardild, all
composed of a liquid followed by a homorganic labial or dorsal N-O cluster: [Imp], {lgk],

Kaytetye. (Desert region; Pama-Nyungan, Arandic) Koch ms.

Consonant phonemes: = pp* ¥t ([ N co* Kk

Pm ™ n ity ‘n by

Pm¥ ti,-"lw tyw lrlw W tpw k[]w

mm* g0" nn* Rt i apt gt

LS R WL ¥/ Y
rr¥

w i irow
Homorganic sequences: .- mp nt nt  nt  Jat  gpc gk

i ome ' Mmoo e gk
np* nt” e’ gk’
lﬂ,t,w ll’]_[w . kl]kw
it n t It 4
' ' iy LAY
Attested morpheme-internal heterorganic clusters:

N-O N-O¥ N-N O LO¥
ap-alveolar +lab np 'np nm Ip
ap-postalveolar+lab np ‘np nm lp
pre-pal ap-tlab inp 'np
ap-alveolar+dor nk 'nk nk* ‘nk¥ nq k k¥
ap-postalveolar+dor nk 'nk nk® n 1k
pre-pal ap+lab ‘nk "o
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LN -0 r-C% N

ap-alveolar+lab Pm- p Y 'm
ap-postalveolar-+tab 1Pm
ap-alveolar+ dor Ty k1KY g
ap-postalveolar-+lab *p
ap-+dent 1SR A
ap+pal re '
Kitja. (Kiniberley region; Djeragan) Taylor & Taylor 1971.
Consonant phonemes: P L t t c k
m 0 n R p g
1 1 £
Hl.ll
w v

I—lé_mqrg'anic sequ.ences:‘ ‘mp nt nt gt pe .ogk

Worid-initial consonants:

p t e * c k
m B n * n 1
1 * *
*
w 1 ]
Word-final consonants:  p * t ¢ k

1
m. ¥ n. n p- q
L.~ 4

* 1 ®

Attested morpheme-internal heterorganic clusters (likely incomplete, drawn from the word-
list in the source):

. N-O 00 NN L-O LN -0 N
ap+lab np np tp om Ip Im [m p rm
ap-dor nk nk tk k ip tk
ap-dent It
ap-+pal nc Ic Ic

lam+lab nmp o cop

Stops: The peripheral stops are voiced and often spirantised in Cipere In this position the
dental stop is a spirant or an affricate, the alveopalatal is voiced and the apical stops are
optionally flapped. The non-apical stops are voiceless and unrelcased word-finally, Stops are
voiced following a nasal, and are voiceless in C; and C,.

Vibrant: The vibrant segment is realised as a flap in Cy,, a trilt in C,, and a voiceless
trill in Cy;,. The alveolar vibrant and stop segments are in contrast in C, and Cy,, but in
intervocalic position the contrast is hard to perceive and may be neutralised.
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Kukatj. (Gulf region; Pama-Nyungan) Breen 1992, Breen 1976a.

Consonant phonemes: p t t c k
m n n n 7
i
r
r
w i J
Homorganic sequences:  mp  nt nt e nk
It

Word-initial consonants: (all, except that i/ is marginal)

Word-final consonants: (all)

Attested morpheme-internal heterorganic clusters of two consonants:
B NO L-O I'N rO0 N rG

ap-+lab- np lp " Im rp rm o orw
ap--dor nk lk In- &k g
ap+dent - A R
ap+pal T I | R byl

Consonant ptionotactics: N-N clusters appear 10 be absent hnd:erlyingly'm KuL;al'j, but they
are present on the sutface: [nm] is a-possible realisation of /rm/, and [nn)] is attested.in oné
root but it is possible that it is a variant of /rry.

Kuku-Thaypan. {Bastern Cape region; Péma-Nyuﬁgan, Pama-Maric) Rigsby 1976,

Consonant phonemes:. " p- " 1 ¢k
: B8 Y.
m n 0 noo
1
Pl-rll
w 1 ]

Homorganic sequences: mp  nt nt Jic  gk-(units in the source).

Word-initial consonants: (all)

Word-final consonants: * * * " *
* * *
m E n * I
1
Ilrll
269
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Attested morpheme-internal-heterorganic clusters (likely incomplete):
N-O NF L-O LO LG 0 rO N

ap+lab np nf Ip B Iw rp 1]

ap+dor nk ny 1k Iy ok Iy rn

ap+pal i re

Stops: The stops are abways voiceless and somewhat tense in articylation.
Fricatives: The fricatives are voiced and lenis in articulation, but may be voiced stops
i clusters following [n]. The:labial and dorsal fricatives both alternate with [w]. )
Vibrant; The vibrant is reatised as both a tap and a trill. In word-final position it miay
vary as d voiceléss trill, : o o ‘
Clusters: Additional clusters composed of a consonant followed by one of the glides
[w] or [j] are also attested in word-initial position, In these cases, the glides descend from
original vowels to the left of the consonant in the proto-language. Three-consonant clusters

Kuku-Yalanji.-(Eastern ‘Cape. region; Pama-Nywrigan, Pama-Maric) Patz 1982, Oates &
Oates 1964. o : SR _

Consonant phonemes: P t c k
o ' m n noon
i
llrll
W 1 J
Horilorganic sequences: mp nt ne ok
in
Int
i (n)
Word-initial consonants:  p t c k
: ] Co m n 1 l]
*
o
w * i
Word-final consonants: .~ "+ * : * *
. . H o * n : J.| *
I
'lll.n
* 1 J
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Attested morpheme-internal heterorganic clusters: T
Yo N-O'NN LG I-N 10" N GO GN

ap+lab - ap nm - lp Im o rpomm qp oqm
ap-+dor nk: " ng k gtk ookt oy
ap+lam - - n¢ e (rn) e
lam+lab - (pp})- T : : jpo T gm o
lam+dor (nk) - SR jk

Stops: The stops are genierally voiceless; but voiced intervocalicaily and following a nasal,
lateral or [1]. The laminal stop is- normally affricated.: : o

Vibrant: 148 "a flap intérvocalically, a trill word-finally and'in C,; both "r* and 4l
tend to be voiceless word-finally. There is some phonetic neutralisation between [t] and "r",
both being pronouced as a tap-intervocalically,

Lateral: The lateral is slightly velarised following {a] and [u].

Consonant phonotactics: The status of the contrast bétween [nic] and ] is uncertain:
there are only a handful-of instances of {jc] against many of [nc], a fact which is inconsistent
with the otherwise preference for homorganic clusters. There are also three-consonant
clusters in Kuku-Yalanji, ali composed of aTiquid or glide followed by a homorganic labial
or-dorsal N-O cluster.

Kurrtjar. (Gulf region; Pama-Nyungan} Black 1980.

Consonant phonemes: p t t t=[t] ‘¢ k
: g0 o v
m- o n I 1
: I £
r
r
w i
Homorganic sequences: mp nt  nt e nk

Word-initial consonants: (all except that the contrast between the two vibrants is neuiralised)
Word-final consonants: (all but [3]}

Attested morpheme-internal heterorganic clusters:
NO L-O I-F LN rO F N G

ap+lab np B lm 1§ ™w
ap+dor . nk Ik Iy Ip rk Ty Iy
ap+lam It It

lab+lam me

Fricatives: The oral stop/fricative contrast is not licensed after a nasal, either homorganic
or heterorganic. The absence of [Ip] and [rp] clusters relates to the historical lenitjon of *p
to [B]; synchronically, in Kurrtjar [p] occurs almost only after nasals, the one non-leniting
environment. [p] and [B] are in contrast on the basis of a few number of pairs such as [izp],
father's mother; [i:8), father.

n

T T ¥ 1o



Vibrants: [r] .and [r] are not in contrast in C,. The segment which appears in this
position seems articulatorily ambiguous between the two.

Consonant phonotactics: There are certain three-consonant clusters in Kurrtjar, all .

composed of a'liquid followed by a homorganic labial or dorsal N-O cluster: [lmp], [Ink],
[rmp}, frok].

Kouku-Ya'v and Umpila. (Easiern Cape region; Pama-Nyungan, Pama-Maric) Thompson
1988,

Consonant phonemes: P t t ¢ k T
: ' m g o BP9
1
lll.ﬂ
w ]
Homorganic sequences: mp  nt nt ne nk

It
Word-initial consonants: (all, but "r" is marginal)
Word-final consonants: (only [n], [1], [i)
Attested. morpheme-internal heterorganic clusters of two consonants (pp.47-$):

S “N-Q  0-0. N-N -0 LN LG rO
ap+lab np tp o lp Im - () 1p

ap+dor nk kg Cork
ap+dent - SR (| R
ap+pal : : le- - '

Consonant allophony: "With some speakers there js a tendency for the apico-alveolar stop
and nasal to be slightly backed in articulation giving an impression of retroflexion (p.221).
" Consonant phonotactics:. In addition te the clusters listed above, theie are several

Limilngan. (North region; Isolate family) Harvey, ms.

Consonant phonemes: p t H ¢ k
o b a=[] d=[l3 g
m n nton ]
' | 14
r
w 1 J
Homorganic sequences:  mp (nt) (pe)  (yk)
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Word-initial consonants: p * * -
. * * * * *
m n * *
Ao ox *
r
W * *
Word-final consonants: . () t " ¢ 'k
* * * * *
m’ nom p
] 1 )
r
* * ]
Attested heterorganic morpheme-medial clusters:
N-O N-N 0-0 L-O L-N O N -G
ap+iab.  np(np)  mmam. () (p) Im  (p) m
ap-+dor - Lo ny Ik (Lk) In (rk} (o)
ap+lam . T o (1)
lam+lab- - np - pm T cp
lam+dor - P ng ck Ak
dor+lab np Cgm Tk
- G0-GN GG
ap+lab . - = (qw)
ap+dor - jk - ig :
lam+lab - - s Gw)

Stops: Preliminary spectrographic investigation of the fortis/lenis contrast amotig the stops
suggests that length is the relevant phonetic and phonological contrast, The source assumes
a geminate analysis, in-which case Limilngan -has” only-a ‘single stops series, and some
phonotactic aspects of this language, such as the lack of contrast between the two series at
word-edges, fall out automatically. The non-coronal lenis stops tend strongly towards
spirantised realisation; the laminal lene does not tend towards weakened articulation.
Consonant phonotactics: Certain three-consonantal clusters are attested: [1kp], [rkp].
Homorganic clusters: Except for [mp), the' homorganic N:-Q clusters are rare. The
homorganic apico-alveolar cluster is attested only once, and in a widespread word, [nanta],
hotse, which is-likely a borrowing; the laminal homorganic cluster [nc] s attested once in a

Maungarrayi. (Fitzmaurice region; Mangerian) Merlan 1982, Harvey ms.

Consonant phonemes: P t t c k .
m n n B 1
] 1
Ilr“
w 1 J
273
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Homorganic sequences:  mp nt 0t pe gk

pm o
It Lt
‘Word-initial consonants:  p * t c k
m *ooq n
* L
*
w 1 i

Word-final consonants? {(nose)

Attested morpheme-internal heterorganic clusters; -
NO NN ° ° 00 ON 0G NG LD LN © LG

ap+lab: np 1 nm nm tpip tm fm now  Iplp lmm Iw [w
ap+dor nk nk ng g tk kilk lgly

ap+lam neTe : tcfe n ew  paw dele Iplp 5 i
lam +1ab PP nm g cm

lam+dor pk ck

dor+lab p kp  km  kw

lab+ap mt

lab+lam me

lab+dor mk

O N rG GO GN GG

ap+lab p m mwJp m qw
ap+dor rk Iy 1K 1
ap+lam’ e Ij ‘ b
lam-+1ab jp m  jw
lam+dor- : Sk o

Stops: Stops have voiceless fortis, and sometimes unreleased, allophones syllable-finally; they
are voiced lenes elsewhere. The postalveolars do not involve sublamnal contact and
therefore are not as retroflex as in other languages.

Lateral velarisation: Laterals are clear before front and dark before back vowels.

Glides: [w] involves noticeable lip-rounding before the round vowels but elsewhere
not as much: [j], [w] are easily perceptible in word-initial position before their corresponding
high vowels. 7+ ot o

Notes: The glottal stop is restricted to occurrifig at the end of a syllable; as a result,
it may be considered a contrastive prosodic feature of the syllable and not a segmental
phoneme. This is argued for Gaalpu by Wood 1978, following earlier work by Schebeck 1974
and McKay 1975. The glottal stop has a morphologically restricted distribution: "with few
exceptions, it occurs only at the-boundary between initial elements and auxiliary within the
compound verb,-and finally in verb particles." See Harvey 1991.
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Mantjiltjarra.: (Desert region; Pama-Nyungan, Nyunéic) Marsh 1969,
Consonant phonemes: = p -« = tr ot e kT

m n n n 0
1 1 £
Ill_ll
w y ,
Homorganic sequences: . mp nt- nf pe nk
T it U Ac
Word-initial consonants: p.. t * c k
m n n ]
1 *
*
w 1 }
Word-final consonants: * # * ¢ *
* n n I *
] l £
Ill." .
* * *

Attested morpheme-internai heterorganic clusters:

N-O N-N L-O LG O N
ap-+lab op np nm Iplp - 1p rm
ap+dor nk nk {(ng) ng Ik 1k rk I
apt+lam. . o - fe. IC
fam+lab np nm Ap
lam+dor ik Ak

Note: Sporadic alternations between {4-[j] and [r]-[1] are attested.

Stops: Stops are voiceless-word-initially; they are voiced following a nasal stop and alternate
between voiced and voiceless. following oral consonants; the non-apical stops alternate
between voiced stop and voiced spirant allophones intervocalically, while the apical stops are
voiced plosives. o ' '

Retroflexes: The retroflexion of apico-postalveolar segments is very clear following
a low vowel, notas' much so following a back-round: vowel, .and’ almost imperceptible
following [i], [iz].

Clusters: The contrast between [ne].and [ic] and their homorganic counterparts [nc)
and [4c] is neutralised. in fast speech the homorganic variants are attested, while in siow
speech there is free variation.

Vibrant: The vibrant segment is a flap in intervocalic position and a trill elsewhere
and in emphatic speech; it is often voiceless utterance-finally.
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Marra. (Gulf TEgIon; Maran) Heath 1981a.

Consonant phoncmcs Tp (t) ot i R
‘ . - )
Cm @ i " -
. !
o r=[r} _
w 1 ]

The fortis laminc-alveopalatal stop {c:] is analysed as the cluster /te/ underlyingly.

Homorganic sequences: mp {(nt) nt nt ne pk:

(kn)
(i)
(1)
Word-initial consonants:  p (3] * t ¢ k
m (@ + 10 p q
* 1
*
w 1 i
Word fmal consoniants: (all but [m])
Attested morpheme-mternal heterorganic clusters:

N-G 00O NN L-O LN L-G O N G
ap+lab np np tp {p o qm 1plp - Im im Wwlwmp ™ rw
ap-+dor nknk tk g fklk Iplp tk 1
ap+lam 1e tcfe mp Iele 1p lj re m Tj
lam+lab cp pm
lam+-dor pk ck :
dor+lab kp

G-O - G-N
apt+lab - yp 0 m
ap-+dor 1k
ap+lam Ic In
lam+lab . (jm)
lam +dor “(jo)

Dentals: The dentals are marginal in the system, occurring exclusively in flora-fauna
vocabulary which is likely borrowed from Nunggubuyu or Yanyuwa.

Apicals: "Word-initial ‘apicals are written as retroflexed since whenever they are
preceded by words ending in vowels the retroflexion can be heard,”

Consonant phonotactics: There are certain three-consonant clusters in Marra, all
composed of a liquid or glide followed by a homorganic labial or dorsal N-O cluster: [Ink],
[rmp], frgk), [1mp). There are two tri-consonantal clusters where the last two segments are
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heterorganic, {lgm] and [rgm])-(one word with the former and two with the latter), both of
which historically-derive from compound forms.

Marrgany-Gunya. (Rlverme reyon Pama—Nyungan Pama-Manc) Breen 1981a.
Consonant phoncmes t. { € k

Pt

“b de d=lid g ]

m @ noon pnoq
£

L1
r={r]
v 1 J
Homoerganic sequences: (nt) (nt) (nc)  (gk)
: mb nd nd nd pp  ng
(1)
Word-initial consonants: p t * * (c).
* * * * * *
m n * * * g
* * *
*
w * j
Word-final consonants: * * * * * *
* * d d * *
S S N () I
I L (£)
(!_Irll) .
(w) W
Attested morpheme-internal heterorganic clusters: )

N-O N-O N-N -0 = L-O O O N
ap+lab nb b nm nm Ib (Ip Lp) (op) rb (rm)
ap+dor ng ng. {nk) ng(nm) Ig (lg) 1k kg
lam+lab nb {(nm}
lam+dor (ng) (4k)

Stops: The two series of stops are long voiceless fortes and short voiced lenes. In intervocalic
position the labial, dorsal-arid dental lenes are splrantlscd and /d/ is reah-sed as a tap. The
fortes occur at relatively low frequencies.

Nasals: Nasals are lengthened following the initial, stressed vowel.

Coronal nasals: The phones [n].and [n] are both attested word-initially, but there is
no evidence of a contrast; they appear to be allophones of a neutral coronal nasal. The
dental is more common preceding [u], the alveolar more common preceding [i].

Notes: The C, segment in the r-O ciusters are phonemicised in the source as /df on
the basis of the fact that normal realisation of the voiced, lenis alveolar stop in Cy,,,. is [r].
I assume that the C, segment in these clusters is to be aligned with the vibrant segment /r/,
being realised as a trill in C,, and a tap in C,.
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Martuthunira. (Northeast region; Pama-Nyungan, Nynngic) Drench 1987,
Consonant phonemes: p ' t=[t:] t=[1] ¢ k

m B n o a g
i

-

] 1 b
llrll
w 1 ]
Homorganic sequences: mp nt ° nt n pt gk
) Iy
Word-initial consonants: p t * * ¢ k-’
in n * 0
* * * *
*
w * j
Word-final consonants: * * * * * *
* * n n n *
* I l A
r
* * *

Attested morpheme-internal heterorganic clusters:

N-O N-N L-O LG 0 rG
ap--lab np np nm ni- Iplp Wwlw tp w
ap+dor nk nk ny Ik 1k tk
ap-+lam kil 1j
lam +lab fp  Aw
{am+dor nk £k

Stops: Stops are generally voiceless and unaspirated initially and following a nasal and voiced
intervocalically; but there is peérsistent variation, The peripheral stops are most often
voiceless. The lamino-dental stop tends to lenite to voiced stop, fricative or dental glide
allophones. The apico-alveolar stop is always long and voiceless intervocalically, while the
postalveolar is a retroflex tap,

-Oral sonorants: Laterals are aiticulated with slight pre-stopping when syllable-final,
/el Is a tap'intervocalically and a voiceless trill in €, and Cy,. [w], [j] have some reduction in
degree of occlusion intervocalically. - : : :

Apical stops: The /1t/ cluster occurs in only four words, but there is a compelling
minimal set: /kujta/, clever; /kuta/, brother; fkuta/, shorr; Meurana/, black; the source gives
spectrographic evidence to support his claim for the contrast as well, /yt/ couid be analysed
as /{/ and what has been considered // reanalysed as a third rhotic, a retroflex-tap (which
it is phonetically). The very low frequencies of both /t/.and /{t/ and the fact that they are
both long and voiceless supports this, but the spectrographic evidence clearly shows a distinct
[4] -portion in /1t/, which tends to support the original analysis assumed here,
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Mbabarram. (Rainforest region; Pama-Nyungan, Pama-Maric) Dixon 1991,

Consonant phonemes: p t t c k
v k¥
m 1 on roooa
nw
1
||rrr
w 1
Homorganic sequences: mp 10t  nt ne gk
nt” gk¥

‘Word-initial consonants: (all except "r" and [1])

Word-final consonants: (all except the labialised members; the contrast between the two
laminal series may be neutralised word-finally)

Atté'sted morpheme-internal heterorganic clusters of two consonants:
NO NN LO LN LG -0 rN rG GO

ap+lab (np) mm Ip Im Iw- rp m orw
ap+dor (nk) (nm) Ik In ’ rk Iy ik
ap+dent It It - '

ap-+-pal le T

lam+lab : ip
lam-+dor jk

Stops: Word-final stops have un andible release. Stops are normally voiceless in word-initial
or -final position and in clusters fellowing [j}; they are voiced after nasals; and they show free
variation between vowels and in clusters following liquids, but tend towards being voiced
when intervocalic and follow a word-initial vowel, Also, /p/ shows a stronger tendency
towards a voiced allophone than oral stops of.other places of articulation. "Articulation of
the lamino-dental stop is sometimes accompanied by a little friction, as would be expected
due to the long longitudinal channel between active and passive articulators {but { was
corrected if 1 repeated it as a fricative or affricate)" (p.355),

"Rhotics™: " is an alveolar tap or trill, /i/a postalveolar tap or trill or a retrofiex
glide. The source proposes that the distinction is primarily one of place rather than manner
of articulation, o . B : ’

Consonant phonotactics: Clusters of three consonants are permitted. “They are
composed of a liquid followed by a homorganic labial, dorsal or lamino-dental N-O
sequence,
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Miriwung. (Kimberley region; Djeragan) Kofod 1978.

Consonant phonemes; P tot t e k
: : m n . 1
. I £
."‘rll
w 1 ]
Homorgaﬁic sequences: mp nt nt ne nk
It In
rtrn
‘Waord-initial consonants:  p t t * C k
m n pn-on
1 *
*
w TR
Word-final consonants: ~  p t t * c k
m n n |
1 *
llrll
* i *
Attested morpheme-internal heterorganic clusters:

N-O N-N NG 00 L0 LN LG rO rN rG 5N
ap+lab np  nm Ip Im  iw Ip m rw  qm
ap+dor nk: " ng tk th Ik In rk I
ap+dent nt It It
ap+pal nc nn te le In I I Ij
lam+lab np  pm  pw cptp
lam+dor nk ck
dor+lab p kp
lab+-dor mk Pk
ab+dent jus
lab+ap pt
lam+ap - - ct

Stops: Stops are uniformly voiced in intervocalic position and following @ nasal‘or stop and
are uniformly voiceless word-finally and preceding another stop, Word-initiafly and following
a liquid there is variation but voiced allophones are more comrmon.

Laminals: The lamino-dental stop alternates between continuant and non-continuant
voiced realisations. There is sporadic alternation between dentaland alveopalatal articulation
of laminal stops syllable-finally, although some words are always pronounced one way or
another.

Coronal nasals: The two neutral coronal nasals show contextually conditioned
alternation between the two articulations of the corresponding stops. The laminal nasal,
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which s normally [p], is [n] syllable:finally. The .apicil nasal is normally [i] but varies
between [n] and [n] following the vowel /a/. Note the absence of a laming-dental nasal
phoneme but the présence of the contrast between {nf] and [nt]. - ST

Consonant phonotactics: Three-consonant clusters are also attested root-internally:
[rkp], [rkm}. i

Consonant phonemes: P 3 1 ¢ k
. b d d 1 g
m- n n n oo
1. L £
||!.II
w I i ]
Homorganic sequences:  mp Jc 1k
mb nd  nd  pec ng
() () (£
(d) (ld) (£
: @@ (o
pm (pw) :
Word-initial consonants: p t t ¢ k
o I d qd ; g
©m n nooonog
1 * *
. .
w 1 * }
Word-final consonants: P t t ¢ k
b d * ® [i4
* n it n *
i L *
T
* 1 * ]
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Attested morpheme-internal heterorganic clusters;

: N-O N-O N-N 0-0 0.0 00O ON
ap-+lab np (np) . nb b - nm tpip (db) tm
ap+dor . nknk. ng tk (tk) (tg) -
ap+lam . ne ny te 1)
lam-+lab ...qpb (pm) cp. .- ‘
dor+iab . (b} kp « . cogb o km (gm)
lab+ap. - md (md) . mn  pt oo .
lab+lam BT ooompe
lab+dor - . mg. --.myg . pk. _ .
dor+ap nd . ] o (kd)
dor+lam (n)
lam+ap {nt) {cm)

o L-O L-O L-N I O O N G
ap+lab iptp Ib (1b) Im |m w rp @) m ow
ap+dor Ik (L) Ele . o .1k - ()
ap-+lam Ie {di i) (re) §|

_ G-0 G-G
ap+lab w
ap-+dor Ik
lam+lab {w)

lam+dor jk

Stops:. The contrast -between the two series. of stops is one of voicing. Members of the
voiceless sertes alternates beiween aspirated and. unaspirated. The labial stops have labio-
dental or bilabiai spirant allophones, and the apico-alveolar stops sporadically have dental
spirant_realisation. Both laminal stops are occasionally affricated at the alveolar or
alveopalatal places of articulation, : o Lo

Alveolars: The apico-alveolar series varies freely with lamino-dental articulation, but
there is one minimal pair with {t] and {t]in contrast where native speakers insist they should
be given distinet representations,

Consonant phonotactics: Certain geminate: clusters are also attested [nn], [tt], [kk],
Lijl- Various three member consonant clusters are also attested: [ytp), (Nkm]), [Imb], [rkp],

([rgkD), ([1mk]-

Consenant phonemes; Pt t t c k-
m n n n n 1
1 L
r
r
w 1]
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Homorganic sequences: mp nt ot nt  pc ok

i
It :
Word-initial consonants: = p. t t * c k
e Tonst n 0 n P i
*
*
. *
w *
Word-final consonants: * * * ity = *,
* E n n B *
I l
r
* .
w ..

Attested morpheme-internal heterorganic clusters:
o N-O L-O r0 GO G-N

ap+lab’  nprplplp rp.  1p

ap-+dor nkok klk rk 1k

ap+pal le

lam+lab p jp jm
lam+dor  pk jk

lam+ap it n

Stops: Stops are normally. voiceless, but are voiced in a vapiety of contexts: in C,, following
a long vowel, word-initially preceding a long vowel or word-initially when the following
consoniant i apico-postalveolar, Word-initially all stops may show at léast some voicing, but
voicing is much more common before [a] than before either of the high vowels; these
abservations apply to all oral stops except /t/ which is always voiceless, Labial and dorsal
stops have voiced fricativé allophiones sporadically in many words.

Lengthening: Stops, nasals and laterals often are lengthened following a stressed
syllable, especially labial and dorsal segments. This tendency is not as strong in Muruwari
as in some adjoining languages.

Glides: /i/ is sometimes pronounced like [j] between vowels. Vibrants and apico-
postalveolar segments commencing the second syllable of @ word attraci stress onto that
syllable (pp.40-41).

Npalakan. (Arnhem region; Gunwinyguan} Merlan 1983.

Consonant phonemes: p t t c k (7
b d d 3 g
m n n n L
1 l
Ilrll
w 1]




Homorganic sequences:  mp nt n e nk
qud:in.itia]_ consonants: p * t ¢ k
. * * * * *
m * n. n 1
* l:
. *
W e | i

Word-final éonsona_nts:. (all___exéept that the contrast between the two stop series is
neutralised)

Attested morpheme—i_ﬁternal_ heterorganic clusters of two.consonants (-pp.12-'18): :
' G

_ N-G O-O  N-N L-O LO. LN D
ap+lab np p tp {p nm nm Iplp b Im L
ap-dor nk pk tk ] Ik Ig Inly
ap--lam nene fe, le [y

lam+lab pp cp nm
lam+dor nk
dor+lab np kp gm

0 0. N rG. GO GO G-N. GG

ap+lab p O m . rw ip Im
aptdor  tk g 1p 1k 19
ap+lam rc o ic I 3
lam+lab ip mojw
lam+dor . jk i

Vibrant: The vibrant "is an apico-alveolar tap, sometimes very lightly trilled when syllable
final" (p.10). The laterals are: clear in the environment of front vowels, but have some
velarisation in the environment of back vowels.

. . Note: The glottal stop-is restricted to occurring at the end of a syllable; as a result,
it may be considered a contrastive prosodic feature of the syllable-and not as a segmental
phoneme. This is argued for Gaalpu by Wood 1978, following earlier work by Schebeck 1974
and McKay 1975,

Ng'a'ndi.' (Amhefn region; Gunwinyguan) Heath 1978a. .
Consonant phonemes: p: 1 t ot - k 0]
: ' b. -d d. 4 g 3
m R n n 7
I 1
Ilrﬂ
w 1 J

Homorganic sequences: mp nt nt nt ne nk
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Word-initial consonants: p ¢ * t ¢
) ’ * * * * * *
]
- ("r") .
w R ¢ i

Word-final consonants: I(all éxcepl that the .con_tra"st between the two stop series is
neutralised) .

Attested morpheme-internal heterorganic ¢lusters of two consonants:

N-O 0-0' N-N I-0° L-O LN LG
ap+lab " npnptp  nmnm Iplp b Imim Iw
ap--dor nk nk ny ny Ikik Igig Inly
ap+dent  nt t1d
ap+pal nene te I i Inlp
lamitlab  pp cp  pm
lam+dor  pk -

dor+lab  op . kp.  gm
dor+lam (o)

lab-+lam (mp)

0 -0 N -G GO GO GN GG
ap-lab p m o rwp m  qw
ap--dor rk g 1] 1k 13
ap-+dent e rd i
ap+pal rc Iy m Ic Ic
lam+lab . jp . (m) jw
lam-+-dor - jk Gm

Dentals: The dentai series is interdental, the tip of the tongue protruding between the teeth
and the blade pressed against a broad area of the upper teeth and the alveolar ridge. Note
that there is no. contrast between [nt] and [nt].

Vibrant: The vibrant segment is a flap or a light trill.

Note: The glottal stop is restricted to occurring at the end of a syllable; as a result,
it may be considered-a contrastive prosodic feature of the syliable and not as a segmental
pheneme. This is argued for Gaalpu by Wood 1978, foliowing earlier work by Schebeck 1974
and McKay 1975, . . :

Nganyaywana. (Southeast region; Pama-Nyungan) Crowley 1976.
t

Consonant phonemes: P c k
m n n ]
1 i
"rll
w 1 ]
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Homorganic sequences:  mp nt nc nk

Attested morpheme-internal heterorganic clusters:
N-O L-O LN -0 rN

ap+tlab np Ip Im p rm
ap+dor © nk" 1k N 1
Ngawun. (Gulf region; Pama-Nyungan, Pama-Maric) Breen 1981b.
Consonant phenemes: p t t t c k
m n n n n 9
] 1
Ill."
v
Homorganic sequences: mp 10t nt 0t pe gk
o B S _ [&c) -
Word-initial consonangs: p 1. (@) .« ¢ k-
. T S m n * * n i}
- ®m o -
%
‘ w CVI
Word-final consonants: * * * * * *
* ) * n rL n E
= )
Ill.ll
L * *

Attested morpheme-internal heterorganic clusters:

N-O L-O L-N O N
ap+lab np lp(lp) Im rp rm
ap--dor nk ]k Ig rk {rn)
ap+pal le=[fc] - rc

Laminal lateral: There is a lamino-alveopalatal lateral altophone [£] which occurs in a few
words only in the cluster [£c]. It contrasts with neither of the lateral phonemes (1] nor {1] in
this environment.

Inventory: The consonant [t] is extreimely marginal in contexts other than the [t}
cluster: it is attested initially in one word and intervocalically in one other.

Stops: Stops are normally lenis voiceless or lighitly voiced, but veiced following a nasal
in clusters. Stressed vowels are retroflex preceding apico-postalveolar segments.

286

Ngiyambaa. (Riverine region; Pama-Nyungan, Wiradjuric) Donaldson 1980,
t

Consonant phonemes: P L c k
m n n I 1
I
Ilrll
w 1 ]
Homorganic sequences:  mp  nt nt e ik
It
Word-initial consonants; p TH » * k
m o * * n
*
*
w P * j

Word-fina] :cﬂnsonants: (only {r}, (1], [x], LD -

Attested lﬁorpheme-int_emal heterorganic ;:]usiers:
“ON-OQ O N:N° L0710 IG -G

ap+lab ~ np - (om) lp - 1p (tw)
ap-+dor nk  (ng) Ik rk

ap-+dént ' It

ap-+pal |j

Stops: Stops are voiceless fortes word-initially and are lenis and occasionally voiced word-
medially. Dorsals (stop and nasal) have a palatal off-glide preceding the high front vowel,

Vibrant: The vibrant is-normally a tap, but may be a trill when emphasised; word-
finally it may be a tap or trill or a voiceless fricative,

Consonant phonotactics: In many environments the alveopalatal/dental contrast is not
present; including word-initially, suffix-initiaily and in most intervocalic contexts, with the
exception of a_a; and, in one dialect, u_a. In positions of neutralisation both alveopalatal and
dental allophones are attesied, but'alveopalatal articulation is conditioned by. the context.

Allophony: Word-initial "TH" is normally lamino-dental, but an alveopalatal allophone
is conditioned by a following [i} or by an alveopalatal segment later in-the word.

Nhukunu. (Spencer region; Pama-Nyungan, Parnkalla- Yura-Miru) Héreus 1992.

Consonant phonemes: p t t t ¢ k
d
m n h n n 1
A T
r
¢
w 1]
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Homorganic sequences:” mp ' nt nt o ope pk ' Attested morpheme-internal heterorganic clusters:

T o U ke . N-O- NN~ 0-0 [-0 LN 0 N -G
. . o . : o ap-+lab npnp nmnpm- - tptp lplp ImLlm P THMIW
Word-initial consonantss p - p  # * ¢k o ap+dor okok myng -tk lkik Inly tk*
- ap+dent nt, o Ll : It :
m n * * n ) ap+pal - - ncne np ctefe lele Ipip re byt ¥
* * " * lam+)ab Bp pm ©oep - o
# lam-+dor. pk: g 0 ek
- dor-+iab. : {ym)
w ! * 1 :
.. GO0 GN GG
Word-final consonants: {none) aptlab.  gp o oqme.ooqw o
ap+dor ko am
Attested morpheme-internal. heterorganic clusters: ap+pal i nou
N-O 00 LO rO lam-+1ab ) ' jw
ap+ab.. np tp Ip p lam--dor jk in .
ap+dor nk Lk rk i
lam+lab p : Dentais: The lamino-dental nasal has'a marginal status, occurring only in a hiandful of nouns.
Phonotactics: There are three forms with a sequence /Il/ and one with /rl/; all four
Stops: Stops are normaily voiceless (with the exception of contrastively voiced [d]) but are are verbs of movement with the final syllable-[1a-], and therefore this may reflect a frozen
voiced following a long vowel: verbal suffix. The /I sequences are phonetically [L=]. There is one form with a cluster [nm).
Consonant phonotactics: Apicals in C, do not contrast between alveolar and Only somespeakers-pronounpe the form with this cluster.
postalveolar places of articulation. The default ariiculation of apicals m C, is primarily e e e A e S SS s S Es s sas
postalveolar, but there is some degree of variation. This pattern is shared with many other Nyangumarta. (Desert region; Nyungic) O’Grady-1964.
languages in the region. n ' B Consonant phonemes: p t t c k
Nunggubuyu. (Arnheém region; Family isolate) Heath 1984, 'll ; L A i
Consonant phonemes: P i t { c k ' ' .
m (@ n n p g w L
] i i
= o : Homorganic sequences:  mp nt nt ne nk
w - o -I. ] (]t) I‘t Ac
Homorganic sequences:  mp nf ot o ope gk Word-initial consonants: p * t c k
Tt 1 m * n J 1
m * L *
R *
‘Word-initial consonants: (al) : g w : 1 j
Word-final consonants:  » * t t c k Word-final consenants:  p * L €
* n n Jt * n n n *
I 1 ! 1 1 Iy
r g
(W) 1 * oo
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Attested morphieme-internal heterorganic clusters:

N-O OO0 NN . L-O LN rrO N 0OG
aptlab. mprnptp nmnm . Ipip {(Im) im rp.. rm . {w
ap+dor nknk tk . npny LIkl Iply rk Iy
ap+lam nene. . Clele re
lam-+lab np i Ap  (AmYy
lam+dor . . pk Ak fn .

Stops: Word-initially, /p/ has affricated and spiraniised allophonés before [u]; atherwise,
stops have voiceless, unaspirated non-continuant allophones in'C,,;; they are unreleased in
C, and . Cy, but are released, varying between voiced and voiceless, in utterance-final
position; voiced following a homorganic nasal; elsewhere (intervocalically or in C,), non-
apical stops vary in voicing and apicals are uniformly veiced.
) Vibrant: " varies beiween {flap and trill realisations, The trill, nasals, glides and
vowels are optionally voiceless in utterance-final position.

Consonant phonotactics: O'Grady 196425 gives a list of clusters attested at
morphemeé-boundaries beyond those attested morpheme-internally.

Nyawaygi. (Rainforest region; 'Pama-Nyungan, Pama-Maric} Dixon 1983.
k

Consonant phonemes: P t t=[r]
m n n 1
1
w 1 !
Homorganic sequences: mp  nt nt nk
Word-initial consonants:  p t te=[r] k
o ' m n * i}
*
w i ]
Word-final consonants: * * t=[r]
m n * *
* L
* ok j

Attested inorphelfne-ir:ltcr_nal heterorganic. clusters of two segments:
' NO NN [0 LN rO N rG GO.GN

ap+lab np Ip Im  rp (™) 1 (am)
ap-+dor nk ny 1k tk g (1) (1)
ap-+lam ne Ie (n) (rc) I

lam+lab ip jm
lam+dor jk

Apicals: The contrast between the apico-alveolar stop and vibrant segments, present in
Nyawaygi's congeners, has undergone a recent historical neutralisation i Nyawaygi. A single
segment, /t/, is realised as a trilt in intervocalic position, word-initially, word-finally and in
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cluéters, and as a stop it homorganic N-O clusters. . . .

" " Laminals: Thg single laminal series is interdental, with the blade making contact with
the back.of the teeth and the alveolar ridge. The release ofien involves frication.
Alveopalatal allophones are attested sporadically before [i], but even in this environment
they are outnumbered by dental allophones. e .

Consonant phonotactics: Clusters of three consonants are also, attested, atways
involving ‘a liquid or glide followed by a homorganic labial or dorsal N-O sequence.

Nyigina. (Kimberley region; Nyulnyulan) Stokes 1982.

Consonant phonemes:.  p t t. ¢ k
m R’ Q. n 5
1 L £
“rll .
w 1 J
Homorganic sequences; - mp nt nt ne nk
' ic :
b
Word-initial consonants: - p t * c k
m n * n |
1 * *
*
w 1 j

Word-final consonants: (all, but the stops and non-corenal nasals are marginal)

Attested morpheme-internal heterorganic clusters:

N-O N-N 00 LO LN LG O rN G
ap-+lab np np nm nm p) lplp Imim Iwlw rp moorw
ap-+-dor ik gk np (qo) (k) Ikilk I ko
ap+lam. nc ne ) Ic In ; Y
lam-+lab np pm cp. 4p
lam+dor nk  (pm) (cky £k Ay

GO GN G-G
ap+lab  © p oam yw
lam+lab ip jm
lam+dor  jk

Stops: Stops may be voiceless word-finally and, to a lesser extent, word-initially, but
elsewhere they are usually voiced.

Retroflexes: In the apico-postalveolars the tongue tip is not as retracted as in other
Australian. Aboriginal languages, "often only slightly further back than the apico-alveolar
series” (p.14).

Consonant phonotactics: Nyigina-is reported to contrast heterorganic apical N-O
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clusters: [nt], [nf], [t} and.[n{] (p.24, with minimal pair data). There are certain three-
consonant clusters in Nyigina, all composed of a liquid followed by a homorganic labial or
dorsal N-O cluster: [lmp}, [Igk], {rmp), [rnk]-

Nyungar. (Southwest region; Pama-Nyungan, Nyungic) Douglas 1968,

Consonant phonemes: p t t TH k
m n n NH
i L LH
IIrIF
w 1 i
Homorganic sequences:  nip- nt n  npc nk
Word-initial consonants:  p t * TH k
e e o . . NH g
* * *
*
w * ]

Word-final consonants: (alf)

Attested morpheme-internal heterorganic clusters of two consonants: (Bracketted clusters
are predicted as possible from the statement on p.37, but are not attested in the word-list.)

‘NO L0 NN LN . GO
aptlab * “mp(np) . lplp omnm. mim.  1p.
ap+dor °. nknk k 1k . e
lamtlab -~ (pp) . . (fp) (nm) Am
lam+tdor “pk £k

Note: There are inistances of initial 0™, [k and [fw] which the author argues are-separate

phonemes. They are not clusters (na other clusters occur word-initiaily) but could be viewed
as contracted CuwV sequences (there is alternation between [tuwut} and [(*uf] in one
dialect). ] .
. Note: The source states (p.37) that homorganic [-O clusters are permitted, but none
ate found in the rather extensive word-list. :
Stops: The stops are voiceless unaspirated, but are voiced following a nasal,
Vibrant: "1 is a-flap or a_trill in emphatic speech.

.. Laminalsi The laminals are dental preceding a back vowel and "post-dental,
alveclarised” when preceding a front vowel: All vowels have palatalised off-glides preceding
laminal segments.

Consonant phonotactics: Some additional clusters are found in one word only and are
somewhat anomalous: [cml, [ep], {kq], [pt], [nw]. The [4p] clusier may instead be [rp] (p.37).
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unpublished ficld notes.

Consonant phonemes: p t t c k
' B (@ ¥
m n n
R A Qﬁ ;1',]
[ (%)
Ilrll-
w L]
Homorganic sequences: mp nf nt e, gk
' *mp “mt ‘nt e Bk
It

Word-initial consonants: {none)
Word-final consonants: (all)}
Attested morpheme-internal heterorganic clusters:

N-O “N-O NN 00 L-O LF LN LN LG rO rF
aptlab  np  ‘np nm tp lp B Im Pm w rp B
k Iy

ap+dof " nk " Ynk Ip By tk ry
ap-+pal rc
kN =N G GO GN G-N
ap--lab m ®m oW ip m  ’m
aptdor.  ry  rép &k m A
ap-+pal mop oG4 @ fp
lam+lab A “ip jmo f'mc
lam+dor™ o okl in g

Dialectal varjation: The Oykangand dialéct has a voicing contrast among the stops which is
not present in the Olgol dialect. The famino-aiveopalatal lateral is found in two words in
Olgol, neither of . which is used in Oykangand. The dental fricative is margenal, often
occurring s an optional variant of the déntal stop. )

Clusters: There are also three-consonant clusters, most of which are oral sonorant
+homorganic N-O sequence, although [rnp] and [j'np] are also found.

Panyfima. (Northeast region; Pama-Nyungan, Nyungic) Dench 1991.
Consonant phonemes: P t t={t:] t=[1] ¢ k
m n n I n LI

1 1 I A

e

w T
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Homorganic sequences: mp nt nt nt ne gk

£c
Word-initial consonants:  p t * * c k
- . : : m L‘t * * n l]
* * * *
*
w * ]

Word-finai consonants: (none)
Root-final consonants: * * * * * *
* * n n h *
* 1 L A

* * *

Attested morphemc-intcmal heterorpanic clusters:

N-O N-N LO LG 0 G
ap+-lab np np nm im Iplp w p ™
ap-+dor nk nk nyg Ik Lk rk
ap+pal e Ic Ic
fam+lab np pm Ap
lam+dor pk Ak

position." Dorsals are retracted, approaching uvular.articulation. .

Apicals; The apical contrast is not obvious in-free speech and there is 4 degree of
variation.-The front vowel [i tends to condition alveolar ‘articulation of apicals (especially
when preceding the apical segment) .and the: back’ vowel. [v] conditions. postalveolar
articulation. : A ot .

Vibrant: The vibrant is a trill in. C, and a tap in C, -

inter”

Stops: "Stops are_ voiceless and unaspirated - with a tendency toward voicing in. medial

Payungu._(Northeaéi,region; Pama-Nyungan, Nyungic) Austin 1992a, Austin.1981b.
S A

Consonant phonemes:. . - p t t c ko
m n . o n noog-
I I [
_‘I!rll. R
w e

Homorgaﬁic sequences: mp  nt nt n e 1k

Word-initial consonants: p t * * c k
m n * * n |
* * * *
*
w * i
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Word-final consonants:  * * . * x

* - rL J'I #*
N 1 * A
||l."
*® * *

Attested morpheme-internal heterorganic clusters:
N-O' N-N. 0-0 L-O LN rO.

ap+lab npnp nm Iplp (Im) rp
ap+dor nknk (ng) (k) Ik lk 1k
ap+lam " ne T e e
fam-+lab (nm) Ap
lam+dor nk Ak

Pintupi. (Desert region; Pama-Nyunpan, Nyungic) Hansen & Hansen 1969, Hansen &
Hansen 1978,

Consonant photernes: p t t c k
m o n n g
1 L £
Ill."
w 1 ]
Homorganic sequences: rhp_ nt . pe gk
B It 1t £e
Word-initial consonants:  p * t c k
m * ] n 0
* 1 *
*
w €L ]
Word-final consonants:  « " * * *
' ' R 1 *
(I 4
rrrli
ok ) * *
Adtested morplieme-'intcmal heterorganic clisters:
N-O N-N LO rO N GO GG
ap+lab np np nm nm Iplp rp m p W
ap--dor nk nk (nn) 1y klk rk 1k
ap+lam ne ne lele re
lam+lab np  nm Ap
lam+dor 1S | Ak
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Phonotactics: Utterance-final words with a final consonant receive the dummy paragogic
syllable [-pa] to enforce a vowel-final utterance phonotactic. This same syllable is used to
break-up non-permitted clusters at morpheme junctures (1978:p.39; see Capelt 1962:18 on
Warlpiri).

"Rhotics": "r" is "usually a flap in' normal unemotional speech. It varies (o a trill
however in slow or. carefully articulated speech, It is usually a trill in emphatic or angry
speech." There is. inter-dialectal variation between /r/ and /n/ -in-C; preceding a nasal
segment, /if varies freely fiom a retrofiex glide to a retroflex flap.

Hoemorganic N-O sequences: "When learning to read, Aboriginal speakerh of Pintupi
have preferred to make a syllable break before the [homorganic] cluster, ie., (pa mpa) and
{(wa_ gka) rather than (pam pa) and (wap ka),-Although this.analysis: has bcen used in-the
Pintupi primer series for teaching purposes, the:anthors prefer to-regard (mp) and (ngk) as
a sequence of two.consonants for the purpose of techiical description"-(1978:p.39).

Pitta-Picta.. (Eyre region; Pama- Nyungan, Karmc) Blake 1979b Biake: & Breen 1971.

Consonant phonemes: p t t t c k
m n n n n n
1 I l A
r
Iy
w : i

Homeorganic sefqu_ences:' .mp nt nt- -t  pe phe

[f‘ Ac
Word-initial consonanis;. p £ * t ¢ k
m n * n 7
L o+ U o
®
e *
w W

Word-final consonanis: (none)

Attested morpheme-internal heterorganic clusters:
i N-O “N-N L-O rQ

ap-+lab np nm iplp rp

ap-+dor nk (ng) lklk 1k

Stops: Stops are typically fortis, voiceless, but voiced allophones occur between unstressed
vowels.

Vibrant: The alveolar trill and tap segments are in free variation in C,.

Retroflexes: The members of the apico-postalveclar series are distinguished mainly
by the retrofléxion they impart to the preceding vowel, which increases over the course.of
the vowel. There is also slight audible retroflexion in the onset of the following vowel. Word-
initial apicals are noticeably retroflexed.

Consonant phonotactics: The sources imply that the absence of the apical homorganic
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lateral+oral stop clusters is accidental (this cluster-type is normally very uncommon), but this
pattern is not uncommon. The absense of the double-apical contrast for C, nasals may be
systernatic (Blake 1979:188).

Ritharrngu. (Arnhem region; Pama-Nyungan, Yuulngu) Heath 1980a.

Consonant phonemes: P t t 1 ¢ k 0
b d 4 4 g g
m @mnp n 1 0 1
1 L
Ilrﬂ
W i

Homorganic sequences:” mp nt nt nt ne pk

Word-initial consonants: p t * 1 ¢ k
> * *> * *> *
m n * n n n
* L
*
w 1 J
Word-final consonaiits:  p * t t c k
- * * * * * *
m * B n :
1 U
llrll
w 1 |
Attested morpheme-internal heterorganic clusters:

NO NN ° 00 L0 1.0 LN L-G
ap+lab np np nm nm thip Ipip bib Imlm Iw Lw
ap+dor nk nk ny ny Cklk lglg Inlp
ap-+dent nt, tt, It
ap+pal ne ne te lc IR 1
lam+lab np  npm cp
lam+dor nk ck
dor--lab np I kp

_ 0 -0 N G GO GO GN GG
ap+lab rp rb m W Ip b m  qw
ap+dor rk g Iy 1k ie 1
ap+dent rd it
ap--pal IC 1y 1] ] Ic 1
lam+lab ip jb jm  w
lam+dor jk g in

Stops: "Stop oppositions of the fortis/lenis type are manifested phoneticaliy by duranon,
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tenseness, and often by voicing, Intervocalically after short vowel, duration is an important
cue since the fortis stops are noticeably longer than the lenis ones. However, intervocalically
after a long vowel, the fortis stops are not noticeably longer than the lenis ones, and the
principal difference to my ears is voicing and general tenseness. Lenis stops in this position,
while usually not reduced to fricatives, are rather weakly articulated.... Syllable-initially
following a sonorant, voicing and tenseness rather than duration are again ihe principal cues
for the opposition” (p.8). The two series of stops are in contrast only between a vowel or
oral sonorant and a vowel,

Note: There is one word with an initial apico-alveolar: [lili], this way. The same form
exists as exceptional in Gaalpu. Wood 1978:75 points out that this form is derived from the
allative case marking -suffix in the Dhuwala dialects, a fact which may account for its
exceptional status. _ o L ' o

" Note: The glottal stop i resiricted to occurring at the end of a syllable; as a result,
it may be cornisidered a contrastive prosodic feature of the syllable and net as a segmental
phoneme:. This is argued for Gaalpu by Wood 1978, following earlier work by Schebeck 1974
and McKay 1975. ) S

Tharrgari. (Ng:r}tl'icast rqgion;_.Pama-Nyiuﬁgan, Nyﬁngic) Kiokeid 1969, ..

Consonant phonemes: p. .t t=[r] c.. k-
: g b i d g T
m n n n n LY
1 L
w.o i ]
Homorganic sequences: (none)
Word-initial consonants: p *® * c k
* * * * * *
m n * * B |
* *
w ® ]

Word-final consonants; (none)

Attested morpheme-internal heterorganic clusters (possibly incomplete):

00 0-0 N-N L.O rO 1O
ap+lab dp db nm nm th
ap+dor dg Iglg ke g
ap+pal  dj d; . re
lam+iab” ~ jb m
lam-+dor ck

Homorganic clusters: Homorganic N-O clusters have descended as voiced staps in the
historical phonology of Tharrgari. Heterorganic N-O clusters have descended as stop
clusters.

Stops: The voiceless stops are tense and aspirated. The voiceless laminal obstruents
are affricates. The apico-alveolar voiceless stop is a tap or stop in regular speech and a trill
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or stop in careful speech, in both cases the vibrant articulation beirig more common. The
voiced apical siops are rather tense while the non-apicals are lax; in fact, /il is easy to
mishear as [j}. )

Consonant phonemes: p t t TH k.
m .., m n . NH g
o]
nrui' o
w T |
Homorganic sequences: ‘mp” om o pe pk {units in the source)
Word-initial consonants:  p t = TH K
m n NH . g
" PSR
* .
w 1

Word-final consohanis: (none) L L )

Laminals: There is .variation between alveopalatal and dental articulation, with
alveopalatals before [i] and dentals elsewhere.

Fricative: "The velar fricative is only lightly articulated although it Is voiced. Tt is often
hard 1o distinguish from [w]" (p.25). In the modern fanguage, the velar fricative is often losf
in.the environment [a_a], and becomes a glide when adjacent t0.a high vowel ([j] when
adjacent to {i], and [w] when adjacent to [u]).

Frequencies: The apico-postalveolar glide is attested initially in only 10-20 words, the
laminal {ateral in 12-15, /if is three or four. ‘

Umbugarla. (North region; non-Pam'a-Nyuﬁéan) Davies 1989.
***This Umbugarla source is not based. on original field work but investigation of
transcriptions and recordings made by carlier Tesearchers.***

Consonant phonemes: p 1 t c k
m n n I ]
! L@
lll.ll
w Lo
Homorganic sequences:  mp nt nt  pe pk
Word-initial consonants:  p t * c k
m n * n 7
1 * *
*
w 1 ]
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Word-final consonants:  p t * c k

m n ) p 3
1 * *
IIl.“

* 1

Attested. heterorganic morpheme-medial clusters:
i N-O N-N OO ON LO LN LG O N rG

ap-+lab np tp tm Iplp w rm W
ap+dor nk kik Iy g

ap+lam ne

lam+lab np cp

lam--dor pk o ock

dor+lab gp-

lab+lam. . mc

G-C G-N GG
ap-+lab 1p m qw
ap+dor 1k 1

Apicals: The contrast between the two-apical series is extremely marginal and may not in
fact be phonemic, The contrast is nieutralised in intervocal contexts following /a/ and /u/, in
which cases there is variation between -alveolar and postalveolar articulations, with
preference for the latter. There are forrs showing the contrast following /i/. Apical laterals
appear to contrast.both articulations in C, in heterorganic clusters, but apical stops and
‘hasals-are so marginal in this position it is hard to determine whether the contrast is active
for these segments or not, - ' ' :

Un_garinyin. {Kimberley region; Wororan) Rumsey 1982, Rumsey 1978. .

Consonant phonemés: p t t c k
mo n.n . .p° g,
1 1 £
. . Ty o
W o 1. ]
Homorganic sequences:  mp’ U nt pe. gk
- £c:
no.ou.
tn tl
Word-initial consonants:  p t t c k
m n n n |
1 L %
*
w 1 }
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Word-final consonants: * t t ¢ k
* n n n 1
i i *
“rll
w * )]
Attested heterorganic morpheme-medial di-clusters:
N-O NN - 00 ON LO LN LG
ap+Jab °  npTp nm tpip tmimlp lp lmlm Iw [w
ap+dor nk nk nn ny tktk tpty lkik Iply
ap+lam : : e le
- O N -G GO
ap+hab . 0 mmi o omw,
ap--dor - k™ g .7
lam+lab T o i

Stops: Stops are voiceless and unaspirated except when following a nasal in a medial
consonant cluster, but there is some variation and the laminal stop is the most consistently
voiceless of all the stops. The labial stop and nasal are rounded before [u].

Retroflexes: Only the tip, not the underside of the blade, makes contact behind the
alveolar ridge; the tip is "pointing straight up" rather than "bent back."

Laminals: The laminals are labeled lamino-prepalatal. "The tongue is literally quite
widely spread, with the tip touching the back of the lower te¢th. The blade contacts the
alveolar ridge and a relatively small portion of the adjacent palatal region. Sometimes the
blade also contacts the back of the upper teeth" (p.3). The lamino-prepalatal stop has a brief
period of audible turbulence at the release. Of the dorsals, when preceding a front. vowel
the articulation approximates that of the laminals.

Liquids: Apical laterals are clear or dark depending on the tongue body position of
the adjacent vowel(s); the laminal Jateral is uniformly clear. The vibrant always involves
contact between the two articulators but varies between alveolar and postatveolar places of
articulation. Word-medially it alternates between trill ‘and tap realisations; finally it is a
devoiced trill which sometimes trails off into a fricative.’

Glides: [w] is only rounded preceding round vowels; there is always a noticeable
degree of velarisation. o

Consonant phonotactics: In addition to the heterosyllabic clusters listed above, certain
stop-glide: clusters are attested: [pa], [t1]; (k). ' '

Note: No data js dctually given demonstrating:the contrast between the two apical
series in word-initial position, .

Uradhi. (West Cape region; Parﬁa-Nyungan, Pama-Maric) Crowley 1983.
t

Consonant phonemes: p t c k
B @ ¥
m n n n v
I
n rll
w 1 J
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Homorganic sequences:  mp ot nt ne  pk

pw kw
mw ow
Word-initial consonants: p (S (3] () (k)
- G ()
m . {(n). _I(n) . * (n)
e '
w A

Word-final consonants: (only [n], {n], [{; ((il) and, in Atampaya dialect only, [a])

Afteste& mdrphcme-mterha]fhetcrdrgam;.c cl_Lulsters:; . o o
N-O.N-N OO0.LO LO 0 rO0 GO G-N

ap+lab. -..pp  nm. tp B p B :
ap+dor . nk nij: ok ly ootk oy .
fam+Iab ip jim
lam+dor . ‘. - ik

Obstruents: For the stops, voiceless allophones  predominate word-initially, In the
Angkamuthi and Yadhaykenu dialects, voiceless allophones predominate in alt environments,
but in Atampaya stops are enifornily voiced following a nasal. Preceding [j], the dorsal stop
and nasal are fronted to an articulation approaching [c] and [n];:lamino-alveopalatal and
dorsal segments do not contrast in this context. In Angkamuthi the alveolar stop has a
slightly trilled release, together with postalveolar articulation when preceding [u). The
fricatives are always fully voiced.

Liquids: In Yadhaykenu the lateral is realised as a apico-postalveolar flap [¢] when
following a long back vowel; when following a short back vowel [1] and [f] are mn free
variation. For the vibrant phoneme, in Atampaya it is predominantly [r] and in Angkamuthi
and Yadhaykenu it is [r].

Consonant phonotactics: In addition to the consenant clusters listed above: sequences
of any:consonant + [i]; and peripheral stop or nasal + [w]. Certain additional consonant

Walmatjarri. (Desert region; Pama-Nyungan, Nyungic) H&dson & Richards 1969, Hudson
1978,

Consonant phonemes: P t t=[t] < k
- R m L n n 1
1 i &
Ilrll
w 1 ]
Homorganic sequences:  mp nt at pe nk
Ae
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Word-initial consonants: p * t c k
: m * n n !
* 1 *
*
w 1 J
Word-final consonants: P * t ¢ k.
* n n h !
t L A
|I1_Y.!
* * *

Attested morpheme-internal heterorganic clusters: .

' N-O- NN OO LO LN O N GO
ap-+lab nppnm. - fp Clplp.lm rp rm. gp
ap+dor mknk npnptk . klk 1y ko gk
ap+lam: ne, e rc
lam+lab - pp © pam Ap
lam+dor =~ nk . Ak

Stops: Stops are generally voiceless unaspirated at word edges and in a cluster of two stops
and voiced following a nasal. Non-coronals alternate between voiced plosive and voiced
spirant allophones intervocalically and following an oral sonorant. In these latter cases the
coronal stops are fully voiced plosives.

) Apicals: The double-apical contrast is neutralised following [i] or any consonastt other
than a member of the apico-postalveolar series of /t/ across morpheme boundaries within
compotund stems or across word boundaries (i.e., morpheme-initial apico-postalveolars occur
only following the segments [a, u, 1, [, 1, |]). (A word-initial apical following a word-final [i]
is phonetically"alveolar, and -following [a] or [u} is phonetically postalveolar; apico-
postalveolars are -attested following [i] morpheme-internally). The apico-postalveolar stop
is a retroflex tap intervocalically. .

Vibrant: A flap intérvacalically, a voiced trill pre-consonantally and word-finally, and
a voiced trill_uttexj_ance-ﬁnally.

Wambaya. (Desert region; Tjingili-Wambayan) Nordlinger 1993.

Consonant phonemes: p t t ¢ k
m n n n 1
! l A
I'l.ll )
w ! i
Homorganic sequences:  mp nt nt ne nk
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Word-initial consenants:  p * t c k
e m * n I !
* 1 *
R * .
W R |
Word-final consonants;:” (none) e
Root-final consonants: * *- t ek
* n * n 0
* 1. *
.I!l.N )
* L.k *
Attested heterorganic morpheme-medial clusters: = . - N .

. ~-N-O NN . .. 0.0 .. O LG 1O N -G
aptlab.. . np(np) . nmaom . (tp)tp-.- (p) Iwlwurp - orm o w
ap+dor  nknk ~mg(nn) o (k) ke - (kLK o -ork o (rm).
ap+lam ... {nc) . ) .- (te) IRETE
lam+lab. . qnp nm s cp
lam+dor (k)
dor+lab np nm kp

Stops: Voiced allophones ocour word-megdially. . There. is variation between voiced and
voiceless unaspirated realisations word-initially, but the voiced realisation is more frequent
in this position, especially in fast speech. - : :

Retroflexes: Retroflexion is most easily perceptible fellowing stressed low vowels and
Is not as-clear following high and/or unstressed vowels. The souice reports that language
informants _tended not to correct forms -pronounced. with -an alveolar ‘instead of a
postalveolar apical unless there was a minimal pair.

Vibrant: The vibrant is trill pre-consonantally. and a tap elsewhere.

Consonant phonotactics: There is one tri-consonantal cluster: [rkp}.

Wardaman. (Arnhem region; Gunwinyguan) Merlan 1994,

Consonant phonemes: p t t c k
: : o m n n n ]
1 1 £
Ilr!r
w 1 ]
Homorganic sequences:  mp nt n pe ok
pm
nw
34

Word-initial consonants:  p * t ¢ k
1 * n n 1
* l *
* .
W . w i
Word-final consonants: (all)
Attested ﬁlbrphe_meiintcrhal heterorganic clusters:

. N:O NN 00 .LO LN LG G N G
ap+lab.  npnp nm . tp(p Iplp “im tm wlw mp  m. rw
apt+dor . ©nk ngng tktk Ik Ig Ly tk . -
aptlam . me. . t€. . lele . il re 1j
lam+lab. . pp.. cp . o Aw. )

lam+dor nk pg - ck Ak-
dor#lab” " ‘gp . gm"  kp
lab-+dor mk
lab#lam  mc¢ mp

lam+ap . pnt

Apicals: The two apical series are often hard to distinguish from each other. There is also
a tendence towards harmenic phonetic "spread” of retroflexion to other apical consonants
in the word following a retroflex one.

. Note on initial. apicals: "Where no vowel immediately precedes, in ordinary speech
the word-initial realisation of initial apicals tends to be alveolar rather than retroflex.
However, when a vowel (of another word, or of a vowel-final inflectional prefix) immediately
precedes, the stem-initial norm tends to be quite strongly retroftex” (p.16).

Warlmanpa. (Desert region; Pama-Nyungan, Nyungic) Nash 1979,
t o

Consonant phonemes: p t ¢ k
b d d bt L2
m n n n 1
1 ! £
l'rll
w 1 J
Homorganic sequences:  mp nt nt  pe gk
Wo.rd-initial consonants:  p * t c k
* * * * *
m * R, n 1
* 1 *
*
w 1 J

Woerd-final consonants: (none)
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Words are untfornily vowel-final but many roots are consonant-final. Reduplicated nonminals
show the addition of a paragogic syllable [-pa: winip+-winin=pa, plair sp.

Attested morpheme-internal heterorganic clusters:

N-O 00 NN LO LN ° LG rO0 N G
ap+lab. Ap Ap tp-{p nm nm Ipip Im[m - Wwiw rp  mm 1w
ap-+dor nk ik ng-ng Ik (k Iglg _ kg
aptlam - mc o te : et ! e
lam+lab np- cp  pm Ap Aw
lam+-dor nk m £k

Initial apicals: The phonologically retroflex quality of the initial apicals is clear in
reduplicated forms: tadpi+[tla&pi, grasshopper sp.

Warlpiri. (Desert region; Pama-Nyungan, Nyungic) Jagst 1975, Nash 1980

Consonant phonemes: P t t c k
m n n n l]
1 1 £
r r
w ' 1 ]
Homorganic sequences:  mp nt e gk (units in the source):
s y s - It fc
Word-initial-consonants: - p * ¢ &k
m * n 1
* L *
* T
w LA

Word-final consonants: (none)

Attested morpheme-internal heterorganic clusters: - o
D N-O NN L-O LG r-O N G-N
ap+lab - nphpnm - Iplplwiw Tp-

aptdor " mnk mp Ik Lk kgt gy
ap+am- . s e

lam+lab -~ pp Ap

lam+dor “pk £k

Stops: The stops are generally voiceless, but some tend to be realised as voiced in certain
contexts, particularly in €, and/or in C,.
Retroflexes: Retroflexion of the apico-postalveolar segments is most pronounced
following {a], not as strong following [u], and "almost imperceptible" following [i].
Laminal laterak: The neutralisation of the laminal lateral in initial position is shown
in compounds: [luku+&uku), emu bush (Nash. 1980:72),
Vibrants: For the alveolar vibrant, both ftap and trill allophones are attested in C,

inter?
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but the:tap realisation is'moré common in €; in non-emphatic speech (trilled realisation in
this position is:characteristic of emotive speech styles). The retrofiex vibrant is a flap. The
contrast between these two segments is neutralised in C;; where there 15 free variation. -

t
m. p - on n noooq
T . :

Homorganic sequences:  mp 0t nt nt pe pk {clusters in the source)
mb nd nd nd pg ng  (units by the source)

It fc (clusters in the source)
Wofd-in_itia] consonants: p t *. t t k.
- m n * n n L
* * * Ed
.. *
W € J

Word-final consonants: (ione)

Attested morpheme-internal heterorganic clusters:

N-O OO N-N NG 1O LG . O G -G
ap-+lab np np ip nm nm g dplip Iwiw ™w
ap-+dor nknk - nn nn Ikik ly g rk o
ap-+pal I
lab-+lam mt,

Long laterals: There are surface forms with long apieal laterals, which may be a phonemic
geminate contrast; some -forms show free variation in the length of apical laterals, while
other forms show free variation between [i:] and [lw/luy). Diachronic evidence indicates a
historical process *Ip, *Ik ~» iw, lug — 1, with [Iz] intermediate between the last two stages.
{(For comparison, see the entry for Bularnu.)

Phonetic fricatives: There are surface palatal and retroflex fricatives which the source
analyses as geminates glides: fjj/ surfacing as [g, j] and /13/ surfacing as fs, z).

Note: The lamino-interdental nasal has a retracted (dental) allophone word-initially,
and the apico-postalveolar nasal is not very retroflex in this position.

Stops: Stops are always unaspirated; they are lenis and voiceless or lightly voiced
initially or medially following an unstressed vowel; fortis voiceless medially following a
stressed vowel.

Laminals: Both dental and interdental allophones are common for the members of
the lamino-dental series. Both laminal stops have fricated release. In the case of the lamino-
alveopalatals, "the occlusion is made by pressing the blade of the tongue against the gum
ridge, the tip of the tongue being behind and in contact with the lower teeth” (p.40).

Pre-stopping: The apical nasals occasionally have pre-stopped allophones, the orai
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occlusion being voiceless.

" Consondnt phonotactics: In a count of syllables in five texts containing 1687 syllables,
well over 90% were CV. 76 of the 80 CVCsyllables occurred as the initial syllable of a word,
and accounted for 14.4% of syllables in this position. The remaining four were in English
borrowings or in a reduplicated form, /yalku+[w]alku/. On the homorganic nasal plus voiced
oral stop series and its: re]anonshlp w1th long vowals see Dixon 1980:215.

Warndarrang. (Arnhem region; Mardn) Heath 1980.

Consonant phonemes: ' p t t t c k
lez]
m n n n q
1 1

w 1 i
The fortis laminio-alveopalatal stop [c:] is analysed as the cluster /tce/ underlyingly.

Homorganic sequences:  mp nt nl e gk
Word-initial consonants: p * * t c k
m * n n 7
* L
r
wo 1
Word-final consonants: “p * t t c k
o e noonogp
. - 1
f!rll
w’ ' L

Attested morpheme-internal heterorganic clusters (possibly incomplete):
N-O OO0 NN LO LN LG O N G GO GN G

ap+lab np np tp (p nm gm Iplp im " Iw p ’ ™ ip im
ap+dor nk rlk ay: lklk Igiy otk Vi) 1k
ap+pal. - ne teqe’ le In il e by Ic b1
lam+lab  pp  op hm _ jm
lam+dor pk- ¢k g C c
dor+lab - kp
Warumungu. (Desert region; Pama-Nyungan) Simpson & Heath 1982, Evans 1982,
Consonant phonemes: p t t c k
b d d 3 g
m n n ; n
1 i £
Ilrll
w 1 }
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Homorganic sequences:  mp- ©oont ot nc. pk -
. mb .. cendooond oppooong
. . . - fe
£ -
Word-initial coﬁsonénts: P * t. ¢ k
. * * * * -
m * o o AL
| * A
*
w 1 ]
Word-final consonants: * * * LT
. . * % * * *
* n... n. n *
1 i £
"l.ll
- * *

Attested morpheme-internal.heterorganic clusters:

N-O N-O N-N 0-0 L-O LO L-N L-G
ap+lab np np nb nb nm nm. tp (tp) Iplp blb (Im [m) (lw)
ap+dor nk nk ngng nyny - klk lglg
lam+iab- - pp _pb  pm cp Ap  4£b
lam+dor pk  png Ak Ag

r0 rQO N
ap+iab - p. th rm
ap+-dor tk g 131]
ap++lam e 7

Stops: The first series of stops is voiceless, aspirated, and long, depending on their position
in the word. The second series is unaspirated and varies between voiced and voiceless. Stops
do not contrast word-initially or adjacent to another stop. Initially, neutralised stops are short
and the degree of voicing and aspiration depends on the place of articulation and the quality
of the following vowel, Word-final and pre-consonantal stops, which are rare, are voiceless
and short. The:contrast between the two series of oral stops is attested only followmg the
initial (stressed) syllable.

Apicals; Alveolars - and postalveolars are dlstmgmshed by the r-coiourmg, a
postalveolar imparts to a preceding vowel, especially [a] or [i]. Allophonic prestopping occurs
with alveolar nasals and laterals but not with the postalveolars. The laminal segments are
occasionally heard as lamino-dental.

Consonant phonotactics: Lateral +nasal clusters appear to be avoided in Warumungu:
they are phenomenally rare, and the Warumungu people refer to the Warlmanpa group as
[wanmanpa), with the lateral assimilated to the following nasal segment. There is evidence
of 1C and N clusters being avoided by younger speakers: flirpi/ — [lipi], fingernail; fkurkur/
-» [kutkur], owl; fcarban/ — [caban], enter-PRES; /kurma/ -+ [kunma), bark.
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Phonotactic anomalies: Bird-names are often phonotactically anomalous; this probably
reflects the use of onomatopoeia in forming bird-names, and the fact that many bird-names
are shared with neighbouring languages with different’ syllable-structure constraints. Two

Consonant phonemes: . .p t..
. : m_. p -..n n )
T i ]
llrll .
w . 1.0}
Homorganic sequences: - mp nt. .t qt nk
ol .
Word-initial consonants: = p 't_ i * k.
m n R * 1
* ; *
3
w * i
Word-final consonants: *. * . x *
* n n n, *
1 1 1
|Frl|
* * *

Adttested morpheme-internal heterorganic clusters:

N-O N-N L-O LN rO N
ap-tlab np qp nm gm iplp Im 1p
ap-+dor nk nk Ik 1k rk rn
ap+lam ne Ic Ic
Jam+lab - . pp. pm Ap  Am
lam+dor nk £k

Stops: Stops are voiceless and unaspirated in .all positions except foliowing a nasal
(homorganic or heterorganic), in which case they are lightly voiced. The members of the
laminal series have interdental articulation preceding [a} and [u}. Some dialects have
sporadic aiveopalatal articulation, either as a plosive or as a light fricative, preceding the
high"front vowel. In-consonant clusters laminals are always alveopalatal, except in the
homorganic clusters,

“Rhotics": The vibrant is normally a tap, but is trilled in emphasised speech, Some
speakers lightly voice medial [t] in which case it is hard to distingnish from the tap. There
is some sporadic fluctvation between [{] and [j). There is no discussion of the exact place
of articulation of the word-initial apicals.
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Consonant phonemes: p t t t c k
m il n n g

] ||l.n -l B

w ]

Hdmorg_ani_c se_quehces:_ mp ni nt. nt nc 1k

i

Tt
m
oW
Attested morpheme-internal héterorganic clusters: |~ .
" N-O N-N L0 I:N O N 1-G. GC GN
ap+lab.  np. nmnom Ip. Im  rmp m w yp | ym.
ap+dor A 3 tk m. ko1

Laminals: For the dentals, "the tongue is placed so that the tip touches the lower part of the
inner surface of the upper teeth, Intervocalic and final stops.are voiceless unaspirated, and
have tense articulation. The demntal stops is often spirantised. The "alveopalatal’ series is
slightly palatalised alveo-dental. "The tip of the tongue touches the back of the lower tecth,
while the blade of the tongue forms an occlusion with the upper teeth-ridge and the palatal
area immediately behind and above the tecth-ridge. As the occlusion is released a prepalatal
form of the fricative becomes bricfly aiidible". Wembawemba ft/ cotresponds to jo/-
intervocalically and finaily in Wergaia cognates. There are some likely instances of
long-distance laminal harmony in words with an initial lamino-palatal segment conditioning
palatal articulation of a word-medial laminal segment (p.4), Before i/ there is free variation
between dental and alveopalatal articulation.

Stops: Initial stops are less tensely articulated, and when followed by a homorganic
vowel (fc/ when followed by [i], [e]; /p/ and /k/ followed by [u]) tend to be partially voiced,
Word- or phrase-final plosives are unreleased.

Vibrants: "r" is a very light alveclar trill or tap and /y/ is an apico-postalveolar trill.

" Consonant phonotactics: There are certain three-consonant clusters in Wembawemba,
all composed of a vibrant or a glide followed by a. homorganic labial or dorsal N-Q
sequence: [rmp], [raK], {1mp], [k}

Yandruwanhdha. (Eyre region; Pama-Nyungan, Karnic) Breen 1975.

Consonant phonemes:.  p t t t ¢ k
b d  d=fd 3 g
m n n n B 1
1 1 L £
- d] dl
T
dr a
w 1 ]

n
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Hoiﬁorgéinic,scqu_cnccs:- inp nt nt - _n_[_. ne mI]k
L . cmb. nd - nd nd n3 . 1
' nr. i . ‘

_ (1 -
o (o

Waord-initial consonants:  p t * * c k
* * * d * *®
m n * * n 1
* * * *
* E
*
* I
w » 0
Word-final consonants: (none)
Attesied morpheme-internal heterorganic clusters:

N-C N-O N-N L-O L-O O 1O N
ap+lab np np nb.(nb) nm nm lplp lb(b) rp rm
ap-+dor nk rk ng ng ng 0y kik lgdg) tk rg
ap+pal Ic

Stops: Initial /p/ is occasionally produced with less tension and voiced. The voiceless laminal
stops have affricated allophones, and the voiced lamino-dental stop has a fricative allophone.
The dental stops are often retracted to apico-dental or even apico-alveolar articulation,
especially initially where apical stops-do not occur.

Note: The pre-stopped trills are argued to be unit phonemes based on the basis of
the following evidence: (1) [%f] cccurs initially, (2) they can form clusters with preceding
homorganic nasals or laterals, and (3) they correspond to-voiced stops in cognates in related
languages.

Apical stops: ft] and [d] are almest in complementary distribution, the former
oceurring only rarely intervocalically while the fatter occurs in this position almost exclusively.

Yankunyt_]at,]arm (Descrt reglon Pama-Nyungan, Nyungm) Goddard 1983.

Consonant phonemes: .. p 1 c k-
~m coon - o0
1 l- £ . '
|Il,."
w 1 ]
Homorganic sequences:  mp nt. n  pc  pk
It It Ac
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Word-initial consonants:  p, * 1 c k
' m s.o0. n g

* L *

-

w ._|_ ]
Word-final consonatits: = ok * c *
* * mn n *

* 1 i

. . *
* . * j

Atlested morpheme-mternal hetemrgamc clisters:

N-O N-N L0 0O N
ap_-’r-iab apripmmnm - lplp p  m-
ap+dor . nknk ngpny Ik 1k rk m
ap+iam nene ’ lele e m
lam+lab nm “Ap
lam+dor  pk . . £k

Stops Stops are general]y voiceless unasplrated but are voiced followm{, a nasal or lateral
and may also be-voiced intervocalically.

Laminals: The laminals are generally dental, but preceding [i] the tongue blade is
slightly retracted. In consonant clusters laminals are (lammo-)alveo]ar following an apico-
alveolar segment and (lamino-)postalveolar following an apico-postalveclar segment. In the
cluster [rc], the tap may be optionally deleted, in which case the alveolar release of the
laminal is the acoustic cue of the presence of the underlying apico-alveolar tap.

Vibrant: The vibrant is generally a tap, but may be realised as a trill in emphatic
speech or as a marker of personal siyle.

Consonant phonotactics: The ergative marker /~Tu/ undergoes place assimiation to
the stem-final consonant; a stem-final vibrant yields an apico-alveolar articulation of the
initial segment of the suffix.

Yanyuwa. (Gulf region; Pama-Nyungan, Warluwanc) Kirton & Charlic 1979.

Consonant phonemes: P t H c K k
m n o n p 9 9
I 1 L A
. - llrli.
w 1 i

Homorganic sequences: mp nt  nt 1t ne g gk (unilsin the source)
Word-initial consonants: (not reported in the source)

Word-final consonants: (none)

313




Attested morpheme-internal heterorganic clusters:

N-O OO0 N-N LO LN LG 0 rN G
ap+lab np np mm  iplp Imlm  Iwiw rp m - w
ap+dor nk nk nn g lk kg iy rk ti)
ap-+lam ne fc np e gy 1.
lam+lab  pp  cp  pm '
dor+lab . (gm)

Note: The so-called "dorso-palatovelar” series fluctuates with alveopalatal plus dorsal clusters
in the speech of some. speakers (espeeially.in the-case of the oral stop segnient, /kl/, which
Is often pronounced as-a cluster fck]. It is likely that this series has tecently derived from
stich clusters. : ' '

Yawurn, (Kimberley region: Nyuinyulan) Hosokawa 1991,
‘ t

‘Consonant phonemes: - p oo t.oe kﬂq,’k_l-y]
b o4 do gy g=lg
m noon. p .0,
1 l £
llrll
w 1 i
Homorganic sequences: . mb nd ‘nd p 0g
Id 4
Word-initial conspnants:  p. S 3 k
b d d 3 g
m n * n 1
I 1 *
(llr") )
w 1 J

Word-final consonanis: (all but [p], and [m] is marginal}

Attested morpheme-internal heterorganic clusters (possibly incomplete):
N-O NN L-O LG 1O rG

ap-+lab np np rp
ap-dor nk nk nynp 1k |k rk
ap-klam’ ncre lele | rc ]
lam+lab - pp

lam+dor  pk ik

Laminals: The laminal series is reported as lamino-alveolopalatal rather than palatal or
alveopalatal.

Apicals: Apico-alveolars tend to be more retracted than is the case in other

Aboriginal languages, and as a result are often difficult to distinguish from apico-
postalveolars, but there is a contrast.
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Initial apicals: The allophonic retroflexion of the initial neutral apical nasal is most
pronounced when there is a following apico-postalveolar in the word; otherwise there is free
variation (compare with Gooniyandi}. Apical stops and laterals contrast in C,,, and there
is no allophonic retroflexion of these segments when initial in a word containing another
retroflex segment. :

Yaygir. {Southeast fegion; Pama-Nyungan, Knmbainggatic) Crowley 1979,
o k

Conscnant phonemes: P o ¢
] . . .
r
r
w ’ S
Homorganic sequences: mp - ot " pe gk
AL ot ) :

Attested morpheme-internal heterorganie clustérs of two segments:
“N-O ‘NN L0 LN r0 G GG -

ap+lab ma Ip Im w
ap+dor nk Ik rk

ap+lam ’ C
lam+iab ) jw

Stops: Stops are voiceless following a short vowel, biit otherwise they are voiced (word-initial

position, following a’long vowel or a vowel+glide sequence; preceding a long vowel,
following a nasal). S

Pre-stopping: Nasals are occasionally prestopped, with no suggestion in the seurce
that this is contextually conditioned. There is lengthening of all consonants following a
stressed short vowel.

Lateral: The lateral segment is noticeably retroflexed when adjacent to [a] or [u],

Clusters: In uddition to the clusters listed above, two clusters of i dorsal segment
followed by the labial glide are attested: [kw] and [gw]. Clusters of three consonants are also
attested: [lmp], [rmp], [wyk], [jok] and [rgk].

Yidiny. (Rainforest region; Pama-Nyungan, Pama-Maric) Dixon 1977,

Consonant phonemes: P t ¢ k
m n n 1
1
Ill."
w 1 ]
Hormorganic sequences: . mp nt ne gk
(i}
()
315
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“Word-initial consohants:  p t c k
' m n By
*
*
w “ * j
Word-final consonants: * * ¥ *
m n n *
1
r
* 1 i

Aittested morpheme-internal ﬁetemrganic clusters of two segments:
) N-O NN LO LN LG O N G GO0 G-N GG
ap+lab np  (om) Ip Im  Iw p. rm ™W p m o (W)

ap-+dor nk  ng Ik In .1k 1 B ¢ 19
ap+iam ne Ie () IC (rp) Ic

lam+lab (np) P jm o w
lam-+dor ik i

Stops: Stops are almost always voiced; only in word-initial position are partially voiceiess
allophones attested, especially at the start of an intonational phrase, "It is, in fact, normal
for the glottis to be vibrating throughout the articulation of a Yidiny word; thus, in one
sense, ‘voiced® is (for this language) the unmatked value of the phonetic opposition
‘voiced/voiceless™ (p.32), The apical stop is often realised as a tap in intervocalic position.

" Oral sonorants: The lateral segment tends to be velarised, especially. following /uj,
where it may be difficuit to distinguish from /y/. The retroflex glide-is optionally realised as

a trill, especially following a stiessed syllable, and more in some dialects than others. In these.

cases, the contrast between /if and [y is: primarily one of place, tather than manner, of
articulation. - . ' e . ‘

Clusters: Clusters of three consonants are also attested, particularly sequences of a
liquid or giide followed by a homorganic labial or dorsal N-O sequence; and [lup], [Inc],
[Ink}. -

Yin.:d_iib.nrndi. {Northeast region; Pama-Nyungan, Nyungic) Wordick 1982

Consonant phonemes: p. t t=[t} ¢.. k
m._p nn pooy
' 1 L. '
llrll
W] 1 J

Homorganic sequences: mp nt  nt 1 gpc pk

=]
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Word-initial consonants: p t * * C k
m n * * Hl
* * * *
o N
w * * J
Word-final consonants: *~ x7 - x - f t ¢ *
T T - P .
* T * *
Ilrll

* - . * A

Attestéd morpheme-internal heterorganic clusters:
o ‘N-O. NN 00 LG rO rN' -G GO

ap+lab npnp nm - tp- (tp) (m) ™ gp
ap-+dor nk nk ngnn rk ik
ap+lam’ ne tc Ij Ij
lam+lab cp

lam+dor  pk ) ’ jk

Stops: All consonants are lenis, and are gerninated between vowels (except for [t] and {t]).
Apicals: The apico-postalveclars are.usually not very refracted; it is very hard for
English speakers to hear the difference between the two apical series. The distinction
between the apical stops is clearer in intervocalic position, because they differ in manner:
the alveolar is a plosive-and the postalveolar is a flap. ‘
Laminal glides: "The unusual [j] sound resembles a very fronted [j]. The edges of the
tongue often rub the inner sides of the cheeks during its production” (p.12).

Vibrant: Speakers appear to vary freely between trill and tap articulations for the
vibrant.

Consonant phonemes:- ~ - p t t Hy
o b m h R n n.
: R L -
v ST

nt nt ne pk

Homorganic sequences: mp  nt
Mo 1[4

Word-initial consonants: (ali but "r")
Word-final consonants: (none)

Root-final consonants: (all but [m], [t]}, [{]}
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Attested morpheme-internal heterorganic clusters: A Attested morpheme-internal hieterorganic ¢lusters:

N-O 00 NN LO L:N L-G - NO NN LO. 0" r-N GO ‘GN

ap-+tlab npnp nm Iplp ' Im'{m lw o ap-tlab np mm . Ip p  rm
ap+dor nk nk ngap Ik k- _ gy L ap-dot nk ngp Lk orke g
ap+dent s ORI QL =[Ith o RS ¥ ‘ ap+dent It o
ap+-pal ne ne ele ({lc =[Ach . lam-+lab o o jm
lamilb - np o ep i : . 2 lam+dor : . . . jk-

. : -0 N &G R ) : : Stops: Stops are unaspirated and voiced.
ap+lab tp m w Clusters: Two other, rather anomalous clusters are attested: [, i8]

ap+dor rk 183
ap-+-dent e
ap+pal rc

Stops: Stops have primarily voiceless, lenis, unaspirated allophones, except that following a
homorganic nasal they are fully volced. )

Note: The apico-alveolar lateral assimitates to a followirig laminal in-clusters: Aifis
normally [Lt], and /l¢/ is normally [c}.

i Vibrant: In fast speech [t] and [r] are neutralised to an aiveopalatal flap..

Ciusters: There are certain three-consonant clusters in Yukulta, all composed of a
liquid foliowed by a homorganic labial or dorsal N-Q cluster: [Imp], [rmp); [rgk]. The cluster
[cp] is attested in only two forms and in both cases it appears-to be at an old compound

boundary.
Yuwaalaraay;. (Riverine region; Pama:Nyungan, Wiradjuric) Williams 1980.
Consonant phonemes: p t t c k ‘
) : : mon o on i . N
1
llrll
w _ 11
Homorganic sequences:  mp ot nt ne nk
‘Word-initial consonants:  p t * * * k
m g * * * ]
*
*
w w7

Word-final consonarits: (only [n], [1], [j], ["t"])
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Appendix C: Genetic and Geographic Survey

1. Genetic organisation.

The first half of this appendix is a list of the Australian Aboriginal languages referred to in
this thesis genctically organised. Languages are organised by family, with the name of the
family in capitals. Languages iﬁ the Pama-Nyungan family are organised also by subgroups.
Languages in the Nyungic ah_d Pama-Maric subgroups of Pama-Nyungan also have their
lower tevel_affiliati.c;n_Ii_stcd (in parentheses) aftér the language name_:.-l a_ls_o give the
geographical région f(_)llowl;ng, in parentheses. This list allows the reader to compare the
pho’notact_‘.i.c pattérns of closely related languages, by referring o Appé:n_dix B. The ron-
Pama-Nyungan groups afe' ]i.ﬁt_e'_d first, followed by the 'Pama-Njungan groups. [ have
followed Voegelin &_Voegelin:l%ﬁ, with some’ modifications’ proposed by Blake 1990 and

Bréen 1971.

2. Geographical organisation.
The second half of this appendix presents the Australian Aboriginal languages organised by
region. [ use the seventeen regions n_f the mainland of Australia used in the Encyclopedia
of Abori_ginal Aust?alia (Hortqn .1994)‘ Follawing the name of zach language is its genetic
affiliation by family (with léwer levu;:] groupings men'iitmed for the Pama-Nyungan
langiages). 1 also present a map shd;ving the location of the languages.
Non-Pama-Nyungan families.
DALY Maranungku (Fitzmaurice region)

MalakMalak (Fitzmaurice region)

DIAMINDJUNGAN Djamindjung (Fitzmauriee region)
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DIJERAGAN

GARAMAN

GUNWINYGUAN

ITWAIDJAN
KARAWAN
MANGERIAN
MARAN

NYULNYULAN

TANGKIC
TINGILI-WAMBAYAN

WORORAN

Family isclate
Family isolate -
Family isolate
Family isolate
Fanmily isolate
Family isolate
Family isolate

Kitja (Kimberley region)
Miriwung (Kimberley region)

Murin-patha (Fitzmaurice region)

Dalabon (Amhem region)
Gunwinygu (Arnhem region)
Jawoyn (Fitzmaurice region)
Ngalakan (Arnhem region)
Ngandi (Arnhem region)
Rembarmga (Arnhem region)
Wardaman (Arnhem region)

Amurdak (Northern region)
Garawa (Gulf region)
Mangarrayi (Fitzmaurice region)
Alawa (Desert region)

Marra (Gulf region)

Warndarrang (Arnhem region)

Nyigina (Kimberley region)
Bardi (Kimberley region)

Kayardild (Gulf region)
Lardil {Gulf region)
Yukulta (Gulf region)

Djinggili (Desert region)
Ngarndji (Desert region)
Wambaya (Desert region)

Gunin {Kimberley region)
Ungarinyin (Kimberley region)

Anindilyakwa (Arnhem region)

- Gaagudju {Northern region)

Limilngan (Northern region)
Nakkara (Arnhem region)
Nunggubuyu (Arnhem region)
Tiwi (Northern region)
Warray (Fitzmaurice region)
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Pama-Nyungan family, organised by sub-groupings.

PAMA- NYUNGAN {Arandic)
Alywarra (Desert I‘Egl()ll)
Arrernte (Desert region)
Kaytetye (Desert region)

PAMA-NYUNGAN (Bandjalangic)
Bandjalang (Southeast region)

PAMA NYUNGAN (Karnic, Breen 1971)
Diyari (Eyre region)
- Garlali (Riverine region)
. .Arabana-Wangkangurru (Eyre region)
_ Pitta-Pitta (Eyre region)
.. Yandruwanthdha (Eyre region)

PAMA NYUNGAN (Kullmc)
‘ ‘Madhimadhi (Riverine region)
Wembawemba (Riverine region)
Wergaia (Riverine region)

PAMA-NYUNGAN (Kumbainggaric)
Gumbaynggir (Southeast region)
Yaygir (Southeast regaon)

PAMA.- NYUNGAN (Nyunglc)
Badimaya (Kardu) (Northeast region)
Dijaru (Ngumpin).{Desert region}
Gugada (Wati) (Desert region). .
Gurindji (Ngumipin) (Fltzmaunce region)
Jiwarli (Mantharta) (Northeast region)

- Mantjiltjatra {Wati) (Desert region)
Martuthuniia (Ngayarda) (Northeast region)
Mudburra (Ngumpin) (Fitzmaurice region)
Ngaanyatjarra (Wati) (Desert region)
Nyangumarta (Ngayarda) (Desert region)
Nyungar (Nyungar) (Southwest region)
Palyku (Ngayarda) (Northeast region)
Panyjima (Ngayarda) (Northeast region)
Payungu (Kanyara) (Northeast region)
Pintupi (Wati} (Desert region)
Pitjantjatjarra {Wati) (Desert region)
Tharrgari (Mantharta) (Northeast region)
Walmatjarri (Ngumpin) (Desert region)
Warlmanpa (Ngayarda) (Desert region)
Warlpirl (Ngayarda) (Desert region)
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Watjarri (Kardu).(Northeast region) .
. Yankuntjatjarra (Wati) (Desert region).
_ Yindjibarndi (Ngayarda) (Northeast region)

PAMA NYUNGAN (Pama-Maric)

Aghu-Tharrnggala (Southern Pama) (East Cape York Peninsula region)
Anguthimri (Northern Pama) (West Cape York Peninsula region)
Bidyara-Gungabula (Mari) (Northeast region)
Djabugay (Mari) (Rainforest region)
Dyirbal (Yara) (Rainforest. region)
Gog-Narr (Norman Pama, Black 1980) (Gulf region)
Gugu-Badhun (Mari) (Northeast region)

. 'Guugu-Yimidhirr (Eastern Pama) (East Cape York Peninsula region)
Kukatj (Norman Pama, Black 1980) (Gulf region)
Kuku-Thaypan (Southern Pama) (Bast Cape York Peninsula region)
Kuku-Yalanji (Eastern Pama) (Bast Cape York Peninsula region)
Kuuku-Ya'v and Umpila (Middle Pama) {(East Cape York Peninsula region)
Kurrtjar (Norman Pama, Black 1980) (Guif region)
Marrgany-Gunya (Mari) (Riverine region)
Mbabarram (Rainforest region)
Ngawun (Mayl) (Gulf region)
Nyawaygi (Yara) (Rainforest region)

. Olkol {Western Pama) (West Cape York Peninsula region)

" Uradhi (Northern Pama} (West Cape York Peninsula region)
Warrgamay (Yara) (Rainforest region}
Wik-Mungkan (Middie Pama) (West Cape York Peninsula region)
Wik-Ngatharfa (Middle Pama) (West Cape York Peninsula region) -
Wik-Pakanh (Middie Pama) (West Cape York:Peninsula region)
Yidiny (Yara):(Rainforest region) ‘

_¥ifr-Yorront (Western Pama) (West Cape York Penmsula region)

PAMA-NYUNGAN (Parnkalia-Yura-Miru) (Bréen 1971)
Adnyamathanha (Spencer region) -
Nhukunu (Spencer region) -,

PAMA-NYUNGAN (Wakaya-Warluwaric}
Bularnu (Desert region)
"Wariuwarra (Desert région)
Yanyuwa (Desert region).

PAMA-NYUNGAN (Wiradjuric)

Ngiyambaa (Riverine region)
Yuwaalaraay (Riverine region)y

PAMA-NYUNGAN (Yuin-Kuric) Ngarigu (Southeast region)
PAMA-NYUNGAN (Yuulngu/Murngic)
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Djambarrpuyngu Arnhem region) Wailmatjarri (Pama-Nyungan, Nyungic, Ngumpin)

Djapu (Arnhem region) . . Wambaya (Tjingili-Wambayan)

Dijinang {Arnhem region) : Warlmanpa (Pama-Nyungan, Nyungic, Ngarga)

Gaalpu (Arnhem region).. - Warlpiri (Pama-Nyungan, Nyungic, Ngarga)

Ritharrngu (Arnhem region) - Warluwarra {(Pama-Nyongan, Wakaya-Warluwaric)

L . . Warumungu (Pama-Nyungan, unclassified)

PAMA-NYUNGAN (unclassified) .- Yankuntjatjarra (Pama-Nyungan, Nyungic, Wati)

Kalkatungu (Eyre region) . oo

Muruwari (Riverine region) . o East Cape region: 7

Nganyaywana (Southeast region) Aghu-Tharrggala (Pama-Nyungan, Pama-Maric, Southern Pama)

Warumungu (Desert region). | Guugu-Yimidhirr (Pama-Nyungan, Pama-Maric, Eastern Pama)

Baagandji (Riverine region) Kuku-Yalanji-(Pama-Nyungan, Pama-Miric, Rastern Pama) .

o _ Kuku-Thaypan (Pama-Nyungan, Pama-Maric, Southern Pama) ==

Part 2. Languages organised by geographic regions. Kuuku-Ya'tt and’ _Umplla_ (Pama—Nyungan_ P_ama—Marlc, Mlddle Pc_u'na) .

Arnhem regiom:

Anindilyakwa (Family. lsolate)

Burarra (Buraran)

Djambarrpuyngu (Pama-Nyungan, Yuulogu)
Djapu (Pama-Nyungan, Yuulngu). :
Djinang (Pama-Nyungan, Yuulngu)
Dijinba (Pama-Nyungan, Yuultgu)
Gaalpu (Pama-Nyungan, Yuulngu)
Nakkara (Buraran) ;

Ngalakan (Gunwinyguan)

Ngandi (Gunwinyguan) _
Nunggubuyu (Gunwinyguan)
Rembarrnga (Gunwinyguan)

Ritharrngu (Pama-Nyungan, Yuulngu)
Warndarrang (Maran)

Desert region;

Alawa (Maran)

Alyawarra {Pama-Nyungan, Arandic) -

Arrernte (Pama-Nyungan, Arandic) .

Bularnu (Pamia-Nyungan, Wakaya-Warluwaric)
Djaru (Pama-Nyungan, Nyungic, Ngumpin)
Djinggili: (Tjingili-Wambayan)

Gugada (Pama-Nyungdn, Nyungic, Wati}
Kaytetye (Pama-Nyangan, Arandic)

Kukatja (Pama-Nyungan, Nyungic, Wati)
Mantjiltjatjarra (Pama-Nyungan, Nyungic, Wati)
Ngaanyatjarra {Pama-Nyungan, Nyungic, Wati)
Ngarndji (Tjingili-Wambayan)

Nyangumarda (Pama-Nyungan, Nyungic, Marrngu)
Pintupi (Pama-Nyungan, Nyungic, Wati)
Pitjantjatjarra (Pama-Nyungan, Nyungic, Wati)
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Eyre region: :

Arabana (Pama-Nyungan, Karmc)

Diyari (Pama-Nyungan, Karnic)
Kalkatungu (Pama-Nyungan, unclass1f:ed)
Pitta-Pitta {Pama-Nyungan, Karnic) .
Yandruwanhdha {Pama-Nyungan, Karmn)

Fitzmaurice reglon. o

Djamindjung (Djamindjungan) .. B
Gurindji (Pama-Nyungan, Nyungic, Ngumpm)
Jawoyn (Gunwinyguan) .

Malak-Malak (Daly) :

Mangarrayi (Mangerian).

Maranungku (Daly)

Mudburra (Pama-Nyungan, Nyungic, Ngumpm)
Murrinh-patha (Garaman)

Warray (Family isolate).

Gulf region: .

Garrawa. (Karawan)

Kayardild (Tangkic)

Kok-Narr.(Pama-Nyungan, Pama-Maric, Norman Pama)
Kukatj (Pama-Nyungan, Pama-Maric, Normdn Pama)
Kurrtjar (Pama-Nyungan, Pama-Maric, Norman Pama)
Lardil (Tangkic)

Marra (Maran}

Ngawun (Pama-Nyungan, Pama-Maric, Mayi)
Yanyuwa (Pama-Nyungan, Wakaya-Warluwaric)
Yukulta (Tangkic)

Kimberley region:
Bardi (Nyulnyulan)

325




Gooniyandi (Bunaban)
Gunin (Wororan)

. Kitja (Djeragan)
Miriwung (Djeragan)
Nyigina:(Nyuinyulan)
Ungarinyin (Wororan)
Yawuru (Nyulnyulan)

Northeast régian: .
- Bidyara-Gungabula (Pama-Nyungan, Pama-Maric, Mari)
- Gugu-Badhun (Pama-Nyungan, Pama-Maric, Mari)

North region: .

Amurdak (Twaidjan)-
Gaagudju (Family isolate)
Limilngan (Family isolate)
Tiwi (Family isolate}

Northeast region:

- Badimaya (Pama-Nyungan, Nyungic, Kardu)

Jiwarli (Pama-Nyungan, Nyungic, Mantharda)

Martuthunira (Pama-Nyungan, Nyungic, Ngayarda)

. Palyku (Pama-Nyungan, Nyungic, Ngayarda)

- Panyjima {Pama-Nyungan, Nyungic, Ngayarda)

. Payungu (Pama-Nyungan, Nyungic, Kanyara).

- Tharrgari (Pama-Nyungan, Nyungic, Mantharda)
Watjarri (Pama-Nyungan, Nyungic, Kardu)
Yindjibarndi (Pama-Nyungan, Nyengic, Ngayarda)

- Rainforést region:

Djabugay (Pama-Nyungan, Pama-Maric, Mari)
Dyirrbal {Pama-Nyungan, Pama-Maric, Yara). -
Mbabdrram (Pama-Nyungan, Pama-Maric)
Nyawaygi (Pama-Nyungan, Pama-Maric, Yara)
‘Warrgamay (Pama-Nyungan, Pama-Maric; Yara)
Yidiny (Pama-Nyungan, Pama-Maric, Yara)

Riverine region:

Baagandji (Pama-Nyungan}

Garlali (Pama-Nyungan, Karnic)

Madhimadhi (Pama-Nyungan, Kulinic)
Marrgany-Gunya (Pama-Nyungan, Pama-Maric, Matri)
Muruwari (Pama-Nyungan)

Ngiyambsa (Pama-Nyungan, Wiradjuric)
Wembawemba (Pama-Nyungan, Kulinic)

Wergaia (Pama-Nyungan, Kulinic)

Yuwaalaraay (Pama-Nyungan, Wiradjuric)
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Southeast region:

Bandjalang (Pama-Nyungan, Bandjalanic)
Gumbaynggir (Pama-Nyungan, Kumbainggaric)
Nganyaywana (Pama-Nyungan)

Ngarigu (Pama-Nyungan, Yuin-Kuric)

Yaygir (Pama-Nyungan, Kumbainggaric)

Southwest region:
Nyungar (Pama-Nyungan, Nyungic, Nyungar)

Spencer region (Spen):
Adnyamathanha (Pama-Nyungan, Parbkalla-Yura-Miru)
Nhulunu (Pama-Nyungan, Parnkalia-Yura-Miru)

Torres Strait region:
Kala Lagaw Ya

West Cape region:

Anguthimri (Pama-Nyungan, Pama-Maric, Northern Pama)
Oikol (Pama-Nyungan, Pama-Maric, Western Pama)

Uradhi (Pama-Nyungan, Pama-Maric, Northern Pata)
Wik-Mungkanh (Pama-Nyungan, Pama-Maric, Middle Pama)
Wik-Ngathana (Pama-Nyungan, Pama-Maric, Middle Paina)
Wik-Pakanh (Pama-Nyungan, Pama-Maric, Middle Pama)
Yirr-Yorront (Pama-Nyurigan, Pama-Maric, Western Pama)
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Map key to the Aboriginal languages of Australia

- Alawa

Alyawarra
Anindilyakwa
Arabana~WangganLuru
Arrernte

. Baagandji

Bandjalang
Bidyara

. Bularnu

Bunaba
Dalabon
Diyari - -

.Djabugay

Djambarrpuyngu
Djamindjung
Dyirrbai-

Garawa -

" Gidabal, dialect of Band_]a]ang :

Gog~Narr

Gudandji

Gugada, dialect of Pitjantjatjarra
Gugu-Yalanji

.Gumbayngir

Gunwinygu
Gurindji ;
Guugu-Yimidhirr
Jingili

- Kaytetye

Kalkatungu
Kayardilt-
Koko-Bera
Kukatj -

Kungkari

Kuuku-Ya'u -
Lardil

.- MadhiMadhi
. MalakMalak.
‘Mangarrayi -

Marra
Marrgany
Mbabarram
Miriwung
Mudbura
Murinh-patha
Muruwari
Ngandi

Nganyaywana
Ngarluma
Ngarndji
Ngawun
Nunggubuyu
Nyangumarda
Nyawaypi
Nyungar
Ogh-Undjan
Olkol
Oykangand
Pakanh
Pitjantjatjarra
Pitta-Pitta
Rembarrnga
Ritharrngn
Tharrkari
Thaayorre
Tiwi
Ungarinyin -
Uradhj
Wagaya
Walmatjari
Wambaya
Wangaybuwan/Ngiyambaa
Wangkumara
Warlpiri

. Warluwara
- Warndarrang

Warramungu
Warrgamay
Warungu
Wembaweniba
Wergaia
Western Desert
Wik-Mungkanh
Yandruwanhdha
Yanyuwa
Yaygir

Yidiny
Yindjibarndi
Yirrk-Thangedl
Yirr-Yorront
Yiwadja
Yukulta
Yunlngu
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