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PREFACE

These Work Papers are being produced in two series by the Summer
Institute of Linguistics, Australian Aborigines Branch, Inc. in order
to make resuits of SIL research in Australia more widely available.
Series A includes technical papers on linguistic or anthropological
analysis and description, or on literacy research. Series B contains
material suitable for a broader audience, including the lay audience
for which it is often designed, such as language learning lessons and
dictionaries,

Both series include both reports con current research and on past
research projects. Some papers by other than SIL members are included,
although most are by SIL field workers. The majority of material con-
cerns linguistic matters, although related fields such as anthropology
and education are alsc included.

Because of the preliminary nature of most of the material to
appear in the Work Papers, these volumes are being circulated on a

timited basis. |+ is hoped that their contents will prove of interest
to those concerned with ltinguistics in Australia, and that comment on
their contents will be forthcoming from the readers. Papers should

not be reproduced without the authors' consent, nor cited without due
reference to their preiliminary status.

Views expressed by the authors are not neceséarily those of SIL.

The publication of this volume, and the research reported herein,
were partialiy funded by grants from the Department of Aboriginal
Affairs and the Research Fund of the Australian Aborigines Branch of
the Surmmer Instifute of Linguistics.

To order individual volumes of the Work Papers, or to place a
standing order for either series, write:

SiL

PO Berrimah

Darwin NT 5788
Australia

M.J. Ray
Series Editor






INTRODUCTION TO
SERIES A VOLUME 4

The papers in this velume describe various aspects of Djinang
phonology and verb morphology using a distinctive features approach.

The first two papers describe the phonology and verb morphclogy
of the language respectively. The third paper is more theoretical in
nature and proposes a distinctive feature, 'Narrow', +c characterize
rhotics and glides. The final paper discusses recent discoveries which
are relevant to the other papers.

Bruce Waters has lived at Ramengining in north-central Arnhem Land
with his wife Glenys and children since 1977, working under the
auspices of the Summer Institute of Linguistics.
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DJINANG PHONOLOGY

Bruce E. Waters

ENTRODUCT | ON

ff_. The Djinang language of north-central Arnhem Land is a member of the
Murngic group of the Pama-Nyungan family. 11 is a viable | anguage for
‘about three hundred speakers who live in the region of the Glyde River,

: outh of Milingimbi.

: Djinang is the western-most member of the Yolngu languages1 of north-
easT Arnhem Land. These languages have some very interesting phonological
features. For example, vowe! length appears to be contrastive, and yet
vowels rarely are long in unstressed syllables in Yolngu languages.
upapuyngu for instance, has both long and short vowels in its orthography.
hen | fested literate and non-literate Djinang speakers for their
‘intultions about vowel length, | could not get sufficient unambiguous data
o allow me fo posit vowe| length as contrastive. In tThis paper owill

ive an explanation for this, and claim that vowe | tength (in Djinang

¥ least) is non-conirastive.

. Also, glottal stop is a feature of Yoingu phonologies thaf is usually
reated as a segment, and yet very clearly has a prosodic function affect-
ng the previous syllable (Wood, 1978). There is also, in Djinang at
east, a very definite rhythmic patterning within an utterance.

© . Another interesting feature is a contrast between fortis (voiceless,
tense) and lenis (voiced, lax) stops which occurs not only in Yolngu
anguages (including Djinang} but also in non-Pama-Nyungan [anguages
iearby (Glasgow and Glasgow, 1967; McKay 1975)., This opposition has
ometimes been analysed as a contrast between (fortis) geminated stops
and (fenis) non-geminated stops (McKay, 1975). However, in this paper
show that this is not possible in Djinang, because gemination is
ntirely predictable in ferms of the distribution of stressed syllables.
“is interesting that Kirton (private communication) reports that
gemination of voiceless stops also occurs in Yanyuwa, an "isolate"
language in the east of the Northern Territory.

. Yolngu languages apparently neutral ize the voice/voiceless distinct=
n.in siops when they occur word-initially (and in ofher environments);
d-yet there are very dear initial contrasts of p/b,tj/dj, and k/g, in
inang,
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toengue height positian
Or again, why does glot inate a Djinang word when
spoken ih Isolation, and veT is only very Occasionally present in ltonger
utterances? Also, Diinang speakers very clearly segment their ufferances;
into discrete "units" by distributing pauses within them. '

I+ is principally these phenomena +hat OCCupy my attention in this
Paper. The paper ig written in a transformational generative phonology ;
framework; and distinctive featyres suitable for Djinang are given early -
in the Paper. Then folow discussions of the data in g less technical
manner.  Towards the end of the paper | develop rules for handling the .
phenomeng discussed earlier., The Paper finishes wi+th an ordered list of E%
The transformational cyctic rules for generating correctly segmented 5%;

(into rhythmic units) tYerminal {phonetic) strings, -

The data in +his paper comes predominantly from Speakers in the
Murrungun, Marrangu and Manyarrgu clans; ang Primarily from +the Murrungug
clan., | express my thanks particularly to Manbarrarra, and Jack Merritji
for their willingness and patience in teaching me Bjinang.

P would like 1o thank Dr, George Huttar (Sentor Linguistics Consut-
tant, Summer Institute of Linguistics Australjan Aborlgines Branch) for
his editorial assistance and helpful ideas; ang thanks to my wife for
typing the draf+ manuscript,
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1. { INGUISTIC GROUPINGS: DJINANG AND DJININY

In his paper "Some Yuulngu Phonological Patterns' (1978} Wood
ives linguistic groupings for the Yolngu languages. In this section
I will attempt fo clarify the picture for the two major linguistic
groupings in the Glyde River area: Djinang, and Djininy {the latter is
" called Djining in Wood's paperl. The communalect and clan names given
below are written using the standard orthography currenttiy in use for
‘Yolngu languages, except | use /ng/  for /n/.

L The Djinang moiety names are djowing and yirritjing which correspond
" to the more widely known dhuwa and yirrifja, respectively., Djinang
““ﬂspeakers use yan 'language, word' as a coverterm for a major |inguistic
" grouping, rather than the word meaning 'this', which in Djinang is
djining. Hence they refer to their linguistic grouping as djinang yan, or
- Just djinang. The other major linguistic grouping in the area is cal led
Djininy. However, to refer to communazlects, of which there are many,

speakers use The ferm djilang 'tongue'.

- The data given in Wood's paper, cited above, for the Djinang commun-
alects is, in fact, a mixture of clan names (to which the term bapirrurr
‘group, clan' applies) and communalect names. This is no fault of Wood's,
ince speakers offen give a clen name rather than a communalect name, when
sked for the latter, If they cannot quickly remember the communalect name.
ccordingly 1 have obtained both the clan names and the communalect names)
nd these are given in Tables 1 and 2, along with a rough idea of the

lans 'country' (the clan being a land-owning unit}), where known. The

a In Table 1 is for Djinang, and is meant to replacez the information
n.Djinang communalects found in Wood's paper. |t is possible that other
jinang clans exist or existed, but have died out or have been forgotten
y.my language consuitanis. | have also obtained some information on
jininy, and this is oresented in Table 2. However, | have not attempted
o gather an exhaustive list for Table 2 so that the data for Djininy

isT be regarded as complimentary to that given by Wood.
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Djinang Clans, Communalects and Countries

Moiety Clan

Dj Yalingir

Dj Marrangu

DJ Manyarrngu

B Murrungun
Gilibirrparr
Mitjingi
Djadiwitjibi
B&Imb i

Y Munyibingl

Y DHbi*

Moiety Clan

Y Ganalbingu

Y Djinba

Dj Mandjalpi

Dj Balawuy

TABLE

Cdmmuna]ecT

Country

YinblIng
Munggurrpi

Manyarrngu®
Wolkabi

Wulaki
Madakarr

Many im

Wora
Bilabila

bjonggi

TABLE 2

Some Djining Groupings

Communalect

Dhabila creek area

Between Glude river and Djinbi
creek, north of Murwanggi and
south of Ramingining

West of Glyde river mouth

Nganggalala area and east side
of Glyde river downstream of
Nganggalala

Gat]i creek area

Both sides of Glyde river, furthe
downstream than the Murrungun are

Ramingining area

Yatjitimiri area north west of
Ramingining

Escarpment country west of Murwangg
area and Murwanggi area 1

East of Murwanggi

Country

not known To
author

Djinba®
Ba lawuy

Gurrukurru
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East of Glyde river upstream of
Nganggalala, and probably other
areas

not known to author
not known to author

Goyder river area




7.,  THE SEGMENT
2.1 THE PHONEME SET
The Djinang phoneme inventory consists of twenty one consonant

- phonemes and three vowel phonemes. Charts 1 and 2 give the basic
oppositions, and alsoc the symbols used throughout this paper for

 _ these phonemes. The phoneme set is similar to those of other Yolngu
‘ languages, except that there is no length contrast in the vowels

Tﬁ:(a!%hough there is semi predictable phonetic length), and there is no
o WMinterdental” order (perhaps more correctly called a lamino-alveolar
“iorder) of consonants,

CHART 1

Cansonant Phonemes

fabial alveolar apico- lamino- velar
post- post-
alveolar alveolar
voiceless stops p + i Tj Kk
Lvoiced stops b d d dj g
;nasals m n n A n
‘laterals I °
glides and rhotics w r r y

The alveolar rhotic, £, 1is trilled

CHART 2

Vowe!l Phonemes

non-back back
.ﬁnon—low i u
low a
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2.2 THE DISTINCTIVE FEATURE SET

Only ten distinctive features are needed for establishing contrast
between sound classes, and between individual members of the same class.
At least a further eleven features are required for handling allophonic
variation, various morphophonemic processes, and the specification of
significent sound classes. Six of these were given in my paper "Djinang
Verb Morphology" (elsewhere in this volume).® | give a further five
features not included in the above mentioned paper, namely "tense,
"narrow", "stress", "glottal closure" and "held"., Table 3 lists the
contrastive and non-contrastive features used in This paper. The features.
are defined in Chomsky and Halle (1968), except for the features "
"peripheral', "narrow", "held" and "distributed". The first three of

these will be defined below, and the definition of fthe last will be
modified stightly from that given by Chomsky and Halle. The feature
"continuant", it should be noted, refers to an oral continuant, so that

both nasals and stops are specified as non-continuants, Also sfress is
assumed to be a three-valued feature, taking the values [i stress] for
primary stress, [2 stress] for secondary stress, and [-stress] for
unstressed sytlables.

TABLE 3

The distinctive feature set

contrastive non-conirastive
syllabic nasal continuant segment
peripheral lateral narrow long
distributed back high Yense
antericr low round glottal closure
sonorant voice delayed release held

stress
| have characterized the feature "pheripheral" as follows:

peripheral sounds are produced with a primary obstruction that is Iocafed
at an extremity of the oral cavity; non-peripheral sounds are produced '
without an obstruction at an exiremity of the oral cavity.

For a short discussion of why | prefer to use "pheripheral" rather
than '"coronal", see section 5 of my paper "Djinang Verb Morphology".
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Chomsky and Halle (1968:312) define the feature "distributed"
in the following manner:

"Distributed sounds are produced with a constriction that
extends for a considerable distance along the direction
of the air flow; non-distributed sounds are produced with
a constriction that extends only for a short distance in

this direction".

ln order to be able Yo specify values of this feature for vowels,
it is necessary to slightly modify the definition given above for
"hon-distributed" sounds so that it reads as follows:

non-distributed sounds are produced without a constriction that extends
tor a considerable distance along the direction of the air flow. Hence
vowels are [-distributed].

Before | give a definition of the feature "narrow', some comments
. from Chomsky and Hal le may be useful. When discussing their feature
.~ mconsonantal" they write

"When the blade of the fongue is raised close enough to
the roof of the mouth to produce ... obstruction, The
result is a true consonant or a liquid. Thus a [ 1 ]-sound
is produced when the tip of the tongue touches the roof of
the mouth, thereby blocking the midsagittal region of the
vocal tract. |In the case of the common [ingual [ r}-sounds,
the ralsed tongue narrows the passage sufficiently fo
produce a consonanfal obstruction even if iT doss not make
complete contact with the roof of fhe mouth."

" {Chomsky and Halle, 1968:302)

Thus we see thal there is considerable variation within the dimen-
on of tongue height; from complete blockage at one extrems (e.qg.
gsTops; nasals), to a lack of blockage (e.g. vowels) at the other
‘extreme, and various degrees of narrowing of the vocal passages in

tween (e.g. fricatives, glides, rhotics, retroflexed vowels). | have
et up a feature '"narrow" in order fo help differentiate The Three
egrees of fongue height, nhopefully in a useful way. JusT as three

ngue heights for vowels may be distinguished by the two features "high"
nd "low"; the feature "narrow" separates sounds with a narrowed
assage (e.g. glides, rhotics, refroflexed vowels?, fricatives) from

e ‘which have either a more open passage (e.g. vowels) or an '
ucted passage (e.g. stops, laferals, nasals, affricates).

i*ﬁaVe defined the feature "narrow" as follows:

arrow sounds are those in which the primary constriction
nvolves a narrowing (without total obstruction) of the vocal
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tract in the midsagittal region. Non-narrow sounds
fack a narrowed primary constriction in the midsagital
region.’

There are various reasons for positing such a feature, and these are _
presented in my pasper "A proposed distinctive feature ‘'narrow! evidence“ﬁ
trom Djinang and Iwaid]s" (slsewhere in this volumel). One of The reasons
is tfo have a convenient way of handling rhetics, Without the "narrow" -
feature, rhotics are C(in Djinang phonology) non-syllabic, continuant, f
non-distributed, non-lateral sounds; while by using the feature "narrow" -
they can be specified simply as narrow non-distributed sounds. Another '
advantage Is that "narrow" separates liquids into rhotics t[+narrow]}
and laterals ([-narrow]). This allows rhotics to be casily kept apart
trom, say, the class of sounds which are non-syllabi¢, hon-narrow, non- “E

f?é

drs+r[bufed sonorants (that is, |, 1, n and n). This latter class is
of Importance in both Djinang phonology and morphophonemics. For instance,:
for consonant clusters in non-reduplicated forms, non-~distributed stops '
are the only non-distributed sounds which may occur after a sonorant
consonant (other than in a reduplicated stem). However, there are
turther restrictions that need to be made: namely, that after a rhotic -
only a voiceless non-distributed C(homorganic) stop may occur, but after o
the non-rhotic sonorants ({that is, after I,1,n and n} only a voiced '
non-distributed homorganic) stop may occur. Hence, rhotics function
both partly like nasals and laterals, and partly unlike nasals and
laterals. | shall not now go into the morphophonemic evidences for the
usefulness of the "narrow" feature. The interested reader is directed
To my paper.

Under certain phonologically-defined conditions, voiceless stops are
unreleased. As far as | can see, Chomsky and Halle's framework (1968}
does not give a feature for such behaviour. Hence | have posited a
feature "held" in order to handle unreleased stops. |1 is defined
as follows:

"held sounds are produced by not releasing the primary oral
stricture. |f another segment immediately follows, the
stricture is held while the articulators are adjusted in
readiness for the production of the following sound."

Chomsky and Halle state (1968:318) '"There are basically two ways
in which a closure in the vocal fract may be released, either instantan-
eously as in the plosives or with a delay as in the affricates". In
Djinang however, sounds which are [-detayed release] are of two types:
those which have instantaneous release, and those in which the primary
stricture is maintained until a following non-vowel (or word break) is
articulated. Hence further specification is required. For example:
the segment /p/ would be [-del rel, -held] preceding a vowel, but
[-del rel, +held] preceding ancther consonanT {or word-finallyl,
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At this point, a few comments about the feature '"anterior" would
be appropriate. In his paper "Some Yuulngu Phonological Patterns",
Wood (1978} states

W ... features such as [consonantal] and [anterior], although
commonly in use by phonologists, were not found useful",

Wood used the feature "high" to separate sounds that normally would be
separated by the feature "anterior", for example, [t1 from [1] [n]
fron n , and so forth. Contrary o Wood's claim, | have found the
teature Manterior" to be very useful in Djinang phonology. In Djinang,
both "true" retrofiexed sounds (f,d,n,l,r 1 and atveolar sounds
“(t,d,n,|,F) are both apical, and as far as the posture of fhe fongue is
- .concerned, both are retroflexed. For many months | had been assuming
 that the alveclars must be produced like English alveolars (that is,
with the tongue blade}, and hence | had continual difficulty in discern-
“ing which sounds were "true" retroflexives, rather than merely alveolars.
- However, | am now convinced that the only difference botween alveolars
““and "true" reiroflexives is that the latfer are produced further back
“““in fhe mouth. That is, the alveotars are. [+anferior] and the "frue”
retroflexives are [-anterior], while both orders are apical and Thereby
- are distinguished from the non-apicals by the feature "distributed".

S Wood's use of the feature M"high" as a substitute for 'anterior"
~obscures the distinction between the alveolars and the (true) retro-
“flexives. In fact, since the "high" feature is defined (Chomsky and
Halle, 1968:304) in terms of a raising of the tongue body above the
neutral position, it is not clear why Wood characterizes [*,n,!, and F]
as . [-high ], but the retroflexives [t,d,n,| and r] as [+highl. It
ould be argued both orders are [-high], or even that the alveolars

are’ [+high] while the retroflexives are [-highl, since the refrofiexion
and greater "backness'" of The (true) retrofiexives may actually
produce a slightly lowered tongue body, in comparison to the alveolars.
Presumably Wood's use of the feature "high" s phonologically based,

rather than phonetically based. However, he has not, as far as | can
see, made it clear as fo why he has used the feature "high" rather than
the feature "anterior™. | have experienced no problems in using the
‘tatter consistently and usefully in Djinang, up to the present time.

@ In my paper "Djinang Verb Morphology" | assumed that the basic
~rconfrast in the point of articulation of consonants was between peripheral
versus non-peripheral consonants., Wood makes the same distinction
{Wood, 1978). However, it is now clear that The primary distinction is
between distributed sounds versus non-distributed sounds. This paper

S will make this clear as we proceed. In fact, 1 strongly suspect that
by assuming the velars [k,n] +o be [-distributed], Wood was forced

< to regard the "distributed" feature as phonologically un important

~.in some contexts, since whenever [p], and [k] functioned alike, or
Ipl, [kl and [+]], both classes had members which differed with respect
Fo the value assigned to the fealure “distributed".
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That is, [p] and [tj]were [+distributed], while [k] was
[-distributed]. Thus Wood has no one feature that can group [p], [k]
and [+j] as a natural class. However, | have already shown in The
paper ”Djinan% Verb Morphology" that this grouping is a very important
one in Djinang°, and this paper will reinforce that conclusion. Hence
by assigning [k] the value [-distributed], rather than a positive
value for this feature, | suspect that Wood has thereby not perceived
the fundamental importance of the 'distributed" versus "non-distributed
dichotomy to Yolngu pheonological systems, For example, Wood gives a
tenition rule which applies "between the stops and semivowel within the
Laminal set, and within the Peripheral set. This rule operates in
Gaalpu to eliminate the lenis series (of stops) from the surface in
these two sets (but not from the Apical set), by replacing them with

a corresponding semivowel'" (Wood, 1978)., That is, following Wood's
notation of using upper case symbols for the underlying lenis stops,

the changes which occur are that Dh® and Dj become [y], while B and G
become [w], both changes occurring between continuants. Thus, although
the "Peripheral set" and the "Laminal set" undergo the same process
under the same conditions, the Apical set does not. This is strong
evidence that the former two '"sets" of sounds are really the one class
of sounds; and this would have been capturable if he had assigned the
feature value [+distributed] to velars. Thus Wood says

"The essential feature changes involved can be stated in
terms of ...

[-son] — | +vocallc [+cont] [+cont]".
‘ -syllabic :

This rule clearly fails fo limit its spplication to non-Apical obstruents,
thereby generating some feature matrices for which there are no Gaalpu
sounds. However, if the velars are Taken as [+distributed], then the
rule may be stated as:

(a) [-sonl— [+narrow}/{+con*] l:

[+cont]
+dist

It should be pointed out that the rule ({(a) is not essentially different

it the feature "narrow" is not used. In this case, we need to speclfy
the envirenment as non-nasal as well as distributed, so that the rule
will not generate disfributed nasals, rather than glides. Thus we have
{b) [-son] — [+4son] /[+cont] | +dist| [+cont]
-nas

Both rule (a) and (b) <capture the fact that it is distributed
obstruents and nc others that are affected. Hence there is strong
evidence from Gaalpu, as well as from Djinang, that the basic consonant
contrast with respect to "point-of-articulation" is between distributed
versus non-distributed sounds,
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Thus, Djinang consonants can be charted as in chart 3 below. Other
Yolngu languages, since they have a lamino-alveolar order of consonants,
would have eniries occurring in the empty column (thatl is, sounds which
are distributed, non-peripheral and antferior).

CHART 3

Consonant Opopositions

+dist ~dist
+periph -periph -periph
tant -ant | +ant -ant| tant  -an¥
~vce p K T T T
-son
+vee b g dJ d d
tnas m n il n n
+son +lat l 1
+narr W y r r
in Table 3 1 gave eleven non-contrastive features. These are used

for handl ing natural classes and morphophonemic processes, and also for
handl ing some (but not all) of the phonetic detail at the phonetic level.
The features given will not be able to handle schwa, [2]. A fully adequate
- feature system for the phonetic level of Djinang derivations would thus
~necessarily be more complex than the one given herein.

Chart 4 gives a fully specified feature matrix for all Djinang phon-

“ emes, using the features listed in Table 3 (with exception of stress,
.-and held}.
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CHART 4

Fully Specified Feature Matrices

s5eq + 4+ + 4+ + + + + + + + + 4+ ++ |+ + ]+ + + + + + +
syl e I [ R e e
dist + 4+ F+++ +] +++ ++ |- === -=-]-~ - - -
periph + - +| + - + + -+ + - L e B B - = - - -

ant +- -l +- -] +=-- + - |+t F-|+-0+- 1+ - - - -

son -= === =}t 4+ 4+ 4+ 4+ | == ==+ + o+ o+
cont -=- -] =-=- =~ - - A+ =] = ===+ 1+ + + +

narr e B I e ] B R B - - -
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nas - = -= =l +++ - | =] ==+ +]{-=-]-- - - -

lat S [ R [ D P e - - -

back - = H| == ] -+ x| ===~ =]-- S

low T e T T T I T SISy p
high -+ 4+l -+ ] -+ ++ |- === -] - - +

voice - = =]+ + +| +F++ A+ | == ++[++]++ 1+ + +

+ + +
+

round -=- |- -] ~== 4+ -~ === == -

long -- =] == -} === === =-=l-=4-=-1=-~ - - -
tense L B B e I T R IR IR BT

del rel -t -+ -1 -+t- == |- -=-|-=-}-=-|-"- - - -

glot - T S L I e




Although glottal stop is not part of the Djinang phoneme system,
the feature ''glottal ciosure" is included to handle it. Glottal stop
takes positive values for the features '"glottal closure" and '"fense",
and all other features are assumed to be negative, Including the feature
nsegment". That Is, glottal -stop functions as a formative boundary.

This will become clear as we examine its distribution later in the paper.
t suspect that it functions in the same way in other Yolngu languages
also {see Wood, 1978).

Finally, on Input to the transformational cycle of the phonological
component, all segments are specified as -stress. The cyclic rules
will Then place stress at the correct places within The string.

2.5 PHONEME CONTRASTS

The phoneme contrasts in Yolngu languages are sufficiently well known
from the writings of others (for example, Wood, 1978; Lowe, 1960) that
| need spend time here only on the interesting features of Djinang contr~
asts.

2,3.1 VOICELESS VERSUS VOICED STOPS

In Yolngu languages, it is common to find more than one stop series.
One series is voiceless, unaspirated and phonetically fense, and this

. muscular fension very often produces a discernable temporal lengthening

of the tongue (or tip) gesture used to produce the stop. The other
series is voiced, lax and non-tense. Some languages preserve the
opposition on the surtace in all points ot articutation (for example
Djinang, Gupapuyngu), while at least one other neutralizes it in some
" points of articulation (for example: Gaalpu, which retains the
distinction only for true retroflexed stops). in addition, There is
alsc neutralization due to distributional factors. For example, Wood
(ibid) states that neutralization occurs word initially, and after
non—continuants (that Is, after stops and nasals). This is true for
Caalpu, and it seems 1o be frue for Gupspuyngu, as the spelling of
Gupapuyngu words is consistent with this rule.

Djinang, however differs from other Yolngu languages in this respect.
The volced/voiceless (or lax/tense) distinction is not neutralized at
any of the points of arficuiation, nor is it neutralized word initialiy!?
or following another consonant. |In fact, there is a constraint which
pertains fo sequences of a consonant followed by a stop. This will be
dealt+ with later on. However, if the constraint is ever violafed, it is
the preceding consonant which is altered rather than the following stop
undergoing a voicing neutralization.

Another interesting phenomenon is the relative infreguency of

occurrence of non-distributed (that is, apical) stops, in comparison
with distributed (that is, labial, velar and lamino-postatveolar) stops.
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Voiceless apical stops (/¥/ and /t/ )} do not occur word initially,
and occur far less frequently than non-apical stops word-medially or
word-finally. Voiced apical stops (/d/ and /d/ ) occur word initially
or word-medially, but never word finally, as there is a constraint that
syllable-final stops must be voiceless. In initial position, /d/!!
occurs more frequently +han /d/ . Word medially, both occur following
a homorganic nasal, or lateral, but intervocally/d/ is much more

frequent than /d/. In addition, no function word, pronoun, or suffix,

begins with an apical stop. These restrictions are less rigid for apical
sonorants., | shall say a lot more about the infrequency of apical stops
at a later stage, in particular under the heading of stress groups. | do

not know why apical stops are so infrequent, though | suspect that the
solution is to be sought in the area of diachronic language change.

Before giving Djinang language examples of contrast, the symbols
to be used hereafter will now be explained. Lowered high vowels will be
represented as [e] and [ol, and schwa by [s]. Unreleased-stops will
be marked with the symbol "" above the stop (for example T, ¥,
etc.}, and long sonorant consonants will be marked by a macron '"_"
above the consonant (for example M, |, ¥, etc.). Vowel length will be
marked by ":". Primary stress is marked by " preceeding the
syllable, and secondary stress by "’" above the syllabic (vowel).
Glottal stop is marked by "a", and stress-groups {to be defined later)
have tTheir word-medial boundaries delimited by ".". Morpheme breaks
are symbolized by "+" ‘and stem or word breaks by "#". Boundary symbols
will be included only when significant for exemplificationpurposes, except
for stress-group boundary symbols, which will always be included. '
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INITTAL CONTRASTS
/pitidjigi/
/biFmiFid)i/
/partji kiri/
/batit]ji/
/puldjiban/
/bulidji/
/tjalatjan/
/djalirigi/
/tjtitjigi/
/djildjigi/
/tjutjtjutj/
/djut/
/karguFiyili/
/garpan/
/kargi/
/kata/

/gaka/
JRUFTT) 1T/
/guFumba/
/kaliki/
/galiygi/
/kuki®idji/

/qubidji/

['piFi.djige]
['biF.mfFi.dje?3
[tpaf.tji# kiril]
[1bafi.t]i’]
['pol.dji.b;n]
['boli.dji?]
['Tjala.fjéb]
['djaliri.ge? ]
[rtjil.tji.ge?]
*djil.dj(ge]
vrjutl, jut) ]
'dju¥]
'kag.gGFi.yilé?3
'gag.pén]

"kar.ge? ]

[

[

[

[

[

[

[ 'katta?]
[ 'gak.ka:]

[ 'kuFi.tjite]

[ 'guFum.ba?]

[ 'kali.ke?]

[ 'galiy.ge?]

[ 'kuk.KiFi.dji7]

[ 'gobi.dji]
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'moor a boat',

'sing'

'start!

'will be spearing'

"long yam’
"full up now'
Yfly (insecf)!
"'south!

"bury!

"leak!

'cuddle!

(verb, class 1)

'keep on doing it!

Tstop!
'outside!

"type of tree'

(at a specified place)

'pick out of the fire!

'large star!

"bush snail shel

"iron wood tree!
'magpie geese'

'have, possess,

I !

look after!

"turn on to its side!

'walk about looking for food!

Yieave (it)', 'ebb'



MEDIAL CONTRASTS
kupidjiwi/
/qubidji/
/katjigi/
/gadjiri/
/niltjan/
/nitdjan/
/butjiri/
/budji®i/
lyakivi/
/yagiwi/
/alrki/
/nirgi/
/butal/
/budi/
/matit/
/madim/
/matamigi/

/dadawmigi/

FINAL CONTRASTS

Voiceless stops,
All stops in this pos i

/mafkap/
/wukutj/

/djarak/

['koP.pi.djife]
[tgobi.dji]

["kat].tjige?]

['gadjigpﬂ
['ail. tjan]
['nil.djan]

['bot].tjire?]
["bodjire?]
['yak.kife]
['yagife?]
['nir.ke?]
[*nir.ged
['bof.ial]
['bode?]
['mat. +17]

[ Ymadim]
['ma?.fa.m{gej

[ 'dadaw.mige?]

but never voiced stops, may occur word finally,
tion are unreleased,

[t*ma®. kép ]
['woi.kdfj]

['djarak]
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'be still at a task!
"leave (it)', teppt
'catch, hold on to!
’yesferday'

'of us! (dual, inclusive)
'of you! (plur.)

'ear!

"stomach! Tbel|y!

'asleep!

'name!
"bone!

'pandanus frujt!

'good!, 'well!, %afisfacfory’5$
'blood!

"hard!

‘offal!  (of fish)
"tie up', 'coil!

"prevent', cause to stop!

'pleasing?’, "wonderful!
'goanna'

"fish spear?



/labut/ ['labut] "type of wallaby!

/djarkut/ ['djaF. kit ] 'sharp edge!

2.3.2 NASAL CONTRASTS

There are five contrastive points of articulation for nasals,
corresponding to the five contrastive points of articulation of the stops.
Nasals, as for stops, are divided info an apical group, and a non-apical
group. Both apical nasals (/n/ and /n/) are articulated with a degree
of retrofiexion, and contrast only with respect fto point of articulation;
alveolar versus postalveolar (or domal), respectively.

INITIAL CONTRASTS

/mamiri/ ["mamire] ‘brain', ‘'mind’
/Aami/ ['riame?] 'saw, 'seeing'
/nambiti/ [tham.bife] 'mother! |
/nami/ ["name?] 'on top of'
/funun/ [*Runun] 'your' (sing)
/ounniri/ [Toun.nlre?] "from that time'

'from that place!
/nund]1¥i/ ["nun.djiTel "run', 'fly', 'drive'

fa"] f
/nungatmigi/ ['nun.gat.mige] "forbid', 'punish'

MEDIAL CONTRASTS

/fami/ ['Rame?] Tsaw', 'seeing'
/Rani/ [tFafie?] 'was seeing'
/Rani {'Aane?] 'see', 'will see!

/fani/ ['fane?] The!, 'she’, 'it!

/bini/ ['bine?] 'chest!
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FINAL CONTRASTS

/1im/ Triim] diminutive of 'we' (plur.
inclus.)
i/ REREN diminutive of Twe' (dual
exclus.)
/falin/ ['Ralin] 'where?!
/!
/kaFalkan/ ['kaFal.kan] 'sing the accouncement of a
, death'
/wiFiban/ [tweFi.ban] "nothing now'
/wuFupan/ [ 'wuFu.pén] Temu!

2.3.3  LIQUID CONTRASTS

Liquids contrast word initially, medially and finally.

INITTIAL CONTRASTS

/ lungu/ ['tun.go?] "harpoon'
/lufkal/ [']uF.kal] 'waist!

/FiFk i yaii/ ['FiF. Kiyad ] 'rock!
/rikidji/ ['rik.ki.dji?] 'rain' (verb)

MEDIAL CONTRASTS

/galbi/ [tgal.bi] "many’

/gultji/ [tgqul.tje?] 'fat!

/quitun/ [ 'gufun] "cousin!

/barim/ ['barim]~['parim] 'overflowing', 'spreading'

FINAL CONTRASTS

/djawal/ ['djawal ] 'area of land, possessed by
a landowner!

/djagal/ ['*djagal ] 'saliva'

/djiwar/ ['djiwaF]~[djiwar] !'far above'

/wirar/ [twirar] 'with who?!
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2.4 PHONETIC VARIATIONS OF SEGMENTS, AND THEIR RELATION TO STRESS
2.4.1 VOWEL VARIATIONS

Chart 4 shows the range of variations of the canonical vowels /i/,

/u/ and /a/.

CHART 4

Phonetic Variations of Vowels

[~back] [+back]
[-1ow]
[+high]
o o {-low]
O [-high]

VARIANTS OF /a/

A non-back allophone, [®], of the phoneme /a/ occurs optionally
in some environments.

+dist
[+1ow] — [ -back] [-periph] — [-back] (optional)
EXAMPLES
/giyaf/ ['giyen] Tant!'
/7 FKiyaf/ [VRiF. kive A 'rock
/faliki/ ['Aeli.ki?]~['Aati.ki?] 'which way?’
/yarimban/ ['yagim.bén}~['ya£im.bén] "but!
/tjaliFdjigi/ [*4jelif.djige]~['tjaliF.djige?] 'break' (waves)
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There is some evidence that /a/ may be neutralized to [i]
when it occurs in an unstressed syllable betwsen lamino-postalveolar
consonants. Only two examples of this have been observed:

/dja-tjalifdjigi/ [dji?'ijliF.djfge] 'breaking' (waves)
{durative aspect)

/FiBkiyaf/ [TFIF. kiyif] 'rock!

Examples of this nature are rare because, as will be shown later in

this paper, the phoneme /a/ s phonetically more prominent than the
vowels /i/ and /u/, and hence resists neutralization. The second
example above was arficulated quite quickly, and the stress on the
second stress group shifted to the normal stress-group -initial position,
allowing /a/ to be realized as [i]. Compare the more slowly spoken
['FiF.kiyai] 'rock'.

NON-LOW NON-HIGH ALLOPHONES: [e] and [o]

Phonological non-low vowels, /i/ and /u/, which are phonetically
[+high], are lowered to [-high] allophones [e] and [o] in one of
fwo c¢ircumstances.

Firstly, when /i/ occurs word finally, particularly in words of
form #CVC#, the final vowel frequently is lowered to [e] and followed
by glottal stop. Word final /u/ is similarly frequently lowered to
[o].

EXAMPLES
Jwal i/ [twale?] "vegetable food!
/gaditi/ ['gadite?] 'sister!
/baFawu/ ['baFa.wo?] 'canoe!

However, both the lowering of the final vowel, and closure with the
glottal stop, depend on other factors. For words spoken in isolation,
glottal stop is a closure mechanism, and frequently occurs word finally
provided the word ends in a vowel. 11 occurs nearly always with words

of form #CVCV# spoken in isclafion, whether or not the final vowel Is
lowered. For longer words ending in a vowel, it does not cccur so
frequentiy. We shall deal further with glottal stop later in this paper,
when we deal with stress groups. In discourse, glottal stop does not
occur as a word-closure mechanism,

Lowering of word-final high vowels is not as frequent in words of
three syllables or more, in comparison with words of two syllables.
Moreover, when lowering occurs (for words spoken in isolafion) it is
usuval ly accompanied by glotftal stop closure.

70




Thus we have

/batawu/ ['bafa.wo?] ' canoe!

/djilaku/ ['djila.ko?] 'type of kangaroo!
/djunuiu/ [*djuguio?] 'mad, 'crazy'

and also |

/gitala/ [rgitata] 'ibis!

/djimufu ["d]imuTu] 'east;

/minini/ [tminine] Twife!

This suggests a connection between vowel height lowering and glottal
stop. | will return to this point shortly.

Secondly, lowering of high vowels occurs frequently in primary-
stressed syllables, Hence, since Djinang words normal |y have primary
stress on the first syliable, [e] and [o] often occur in fhe first
syllable of a word, but not word medially in unstressed syllables.

EXAMPLES
/wutuqi/ ["woru.ne ] 'old person'
/biligi/ ['beli.ge ] ' long ago’

very often, [-high] allophones of /i/ and /u/ occurring in a primary
stressed syllable have phonetic tength. Even the low vowel /[a/ can
have length in the same circumstances, tThus we have:

/midji/ [tme:dji] 'grandmother! (mother's mother)
Jwuwi/ ['wo:we ] 'older brother!

/giti/ ['ge:te ] "finished', ‘'next'

/nadji/ ['na:dji] Yery!

But it is also possible, though less frequent to have lengthened high
vowels without lowering, thus:

/djidji/ ["dji:dje ] ‘sore', 'a split!

/niti/ Taizle ] 'we'! (duai, inclus.)
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However, in fast speech, phonetic length on the vowel is reduced.

Thus /giti/ 'finished', T'next', when spoken quickly, is usually

heard as ['gi¥]. (Elision of final vowels will be treated in a later
section}, Even the addifion of a suffix tan affect vowel length; +thus
when /-aw/ ‘'all' s suffixed to /midji/ ['me:dji] 'grandmother',
we get /midjaw/ ['medjaw]l ‘'all the grandmothers'. Similarly /wuwaw/
['wowaw] 'all the brothers'.

Elision of the initial conscnant of a pronoun alseo reduces vowel
length; “thus /nili/ ['oi:fe 1 has the allomorph /il/ [il] Twe!
(dual, inclus.).

A further phenomenon, to be dealt with in detail later on, is that
a voiceless stop, occurring affer an open syllable which has stress,
geminates o provide an unreleased voiceless stop closure for The precedlng
(open) stressed syllable. Thus /yuti/ ['yot.te?] 'egg'. =

So, in primary-stressed syllables we observe that there is optional
towering of high vowels to non-high, optional lengthening of vowels,
and these are affected by suffixation, elision and speed of articulation.
We also observe a mechanism for providing phonetic closure of a stressed
open syilable by gemination of a following voiceless conscnant. Gemination,
however, is not affected by changes in the speed of articulation. '

The facts presented above suggest that lowering of high vowels,
vowe| length, voiceless stop gemination, gloftal stop, and stress, are
related phenomena. When listening to the tape recorded data on which
this paper is based (approximately a thousand words), | often had diff-
iculty in deciding if a word-final open syllable followed by a glottal
stop was stressed. Certainly, [e] and [o] occurring word finally and
fol lowed by glottal stop are auditarily prominent. The psychological
impression to my ear was that of a "“stressed" syliable, and yet, with
few exceptions, there was only a glottal stop closure to the open
syllable occurring word-finally, rather than sitress. (Stress will be
defined later, in section 5.1, in terms of higher pitch, increased
duration, and fortis articulation).

To support the contenticon that glottal stop is related to stress,
consider the following verb data.

Yerb stems of class 1 in the non-past ftense end in the sequence

/djigi/ and this sequence forms a stress-group. Secondary

stress normally occurs on the first syllable, but both syllables

may appear to be equally stressed {or unstressed}. When

secondary stress occurs on the first syllable, glottal stop rarely

follows the word, thus we get:

Ve
/badiridjigi/ ['badiri.djige] 'make', 'Kkill', ‘'hit!
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However, when there is no apparent difference in fThe stress (if any) on
both syllables, the word has a glottal closure.
Thus we get:

P
/bubdjindjigi/ ['buF.djin.djige’] "become dry'!

Thus It appears that phonetic prominence may be achieved by stress
(when the initial syilable of a stress group has prominence), or by a
glottal stop closure of a word-final open syllable (when the word-final
syl lable has prominence). The closure of word-final prominent open
syllables by a glotfal stop is clearly parallel to the closure of stressed
open syl lables by gemination of a following voiceless stop.

The notion of prominence will be dealt with in section 4.2, so |
wilt not spend time on it here. |t is sufficient to observe that siress
s one of several manifestations of prominence, so that while every
stressed syliable is a prominent syllable, not every prominent syllabie
is stressed. This accounts for the uncertainty | had in deciding whether
word-final open syllables with glottal stop closure were stressed or not.
In general, they are made prominent by glottal stop closure rather than by
a secondary stress.

That length of vowels and prominence are related can be further
demonstrated from the following data. When spoken in isolation, the
normal articulation of a word of form #CVCV# would be ['CVCV?], hence
/wali/ ['wale?] 'vegetable food'. |If the second consonant is a voice-
less_stop, such a word would be articulated as [tcvelve], hence /wati/
['wat.ti?] ‘'wind'. For a word of form #CV#, the normal articulation is
an unknown quantity, as there are few such words.

The following words departed from these norms. The interesting
point Is the conditions under which the departure from the norm was
obtained. The language consultant was given a word from the dictionary
and asked to repeat it two or more times in succession. Usually this
produced very similar results on each repeat of the word. However, in fhe
following three words, both the alternatives cited below were given with-
out prompting:

/gaka/  'bush snail’

first two repeats: ['gaz.ka?], third repeat:
[‘gaﬁ.ka:]

/na/  'bark cance'

first repeat: ['na:], second repeat: ['na?]
/nu/  'foot', ‘'root!

first two repeats: ['no:], third repeat: ['no?]
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Hence It is clear that vowel length, word-final glottal stop, low-
ering of high vowels, gemination of voiceless stops, and stress, are al]
intfer-related phenomena in Djinang. Thus it behoves us o seek an
underlying mechanism to account for these diverse surface phenomena.
This we shall do when we discuss stress-groups, and prominence.

SCHWA AND NEUTRALIZATION

To complete the discussion of vowel variants, we must examine +he
neutralization of the "back" distinction in high vowels. Schwa may
occur when the initial syllable of a word is unstressed, provided the
syllabte is open and begins with a stop. Thus we get:

’ o o
/bidak/ [bi'dak].[ba'dak] 'wait a moment!
/dubuk/ Lgﬁ'buz}~[gp'bu§] Ycarry', 'pick up!'
/djubuy/ [djs 'buyl-[djitbuyI-[dju'buy] 'go away!!

Notice in the last example that in the word-initial unstressed
syllable beginning with /dj/, the lamino-postalveolar is able to
condition the occurrence of [i].

Durative aspect, which involves reduplication of the first consonant
and vowel of a verb stem, can also preduce words with non-initial stress.
Under these conditions, [o] is often .the realization of the stem vowe |
in the reduplicated (and unstressed) initial syllabie of the word,
Glottal stop characteristically occurs as a syllable closure, fto indicate
the reduplicative nature of the initial syllable. Hence we get:

/ou-nuFi/ [ne?.'nofe?] 'is sleeping’
/pu-pumi/ [pa?.'pome ] 'is hitting!
/dji-tjari/ [dje?.'tjafe?]~[dji?."tjaFfe?] 'is standing'

In the last example, the underlying stem is #/djiFi/#.
The change of /i/ *to /a/ in the stem is dealt with in Waters,
(forthcoming, al.

The vowel /a/ is highly resistant to being neutralized to schwa.
The only examples that | have of /a/ being neutralized (though not
to schwa) are:
/FiFkiyan/ [*RFit.kiyif] 'rock!

7~
/dja-tjalifdjigi/ [dji2."tjatiF.djige] 'breaking' {(waves)
(durative aspect)
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2.4.2  CONSONANT VARIATIONS
UNRELEASED VOICELESS STOPS
Voiceless stops are unreleased when they occur word finally or

preceding another consonant. (Thus, when a voiceless stop geminates
to a stop sequence the first member of the sequence must be unreleased,)

~voice #
[-sonT—5 | +held —
[-syl1]

EXAMPLES

/miyilk/ ['miyilz] 'woman, wife'

/kayitj/ ['kayi%j] ~ 'shovel-nosed spear!'

/kupidjiri/ ['kop.pi.djiTe] "tardy, 'stitl doing

g {something’)

/mukmigi/ ['mok.mige?] 'cause to cease talking'

RHOTICS

The alveolar rhotic, /F/, is often heard as a flap [F], particul-
arly in fast speech. Thus we have

e i
/mufibin/ ["mufi.bin]~['muFi.bin] Theavy!
/mutuft/ ['mufuft ][ 'mufuft] 'plains grass'
The alveolar rhotic is also often heard as a (refroflexed) postalveoliar
[r ], and when following a vowe! the degree of retroflexion can be reduced
to the point that no rhotic is discernable - giving the effect of a long
vowel.
Thus we can get
Jwatwab/ [ 'waf. 'waT ]~[ 'war. 'war ]~[ 'war.wa: ]

"ol low after (an event)', 'be complete!

The retroflexion of the postalveclar rhotic, /r/, is also frequently
reduced in fast speech when a vowel precedes. Thus:

- -~
/warnarifn/ [twar.natin ]~[ 'wa:naFifi ] 'so-and-so!
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3. THE SYLLABLE
3.1 SYLLABLE TYPES
There are three underlying syllable patterns:

CV, CVC, and CVCC. These are mutually contrastive in word-initial,
medial, and final positions. Many of the examples below are given

without brackets, because syliable breaks do not always have phonological
reality in Djinang.

INITIAL POSITION

"bo,de? '? "blood!
"win,de? "antbed', anthill'
'wugﬁ,me? Yone!

MEDIAL POSITION

'na,mi,ge 'paint! (verb)
'ba,man,pe? 'from long ago', 'old one!
Qi,'djiFK,ne? "near!

FINAL POSITION

'bo,me? 'hitting', 'hit!
'dji,nin Tthisg!
'bo,maln 'shade!

Variants of the CV and the CVC syllables occur, in which the
initial consonant is absent; thus a limited number of words may commence
with a syliable of form V, or VC. Such syliable variants only cccur
word initially. Commonly, such forms are the result of morphophonemic
changes. For example, many pronouns can have one (or more} of their
initial segments deleted. The effect is reminiscent of English speakers
preferring "don't" to "do not".

EXAMPLES
e .
il 'wel! (dual, inclus.)
'e, e e
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A few words with inifial vowels are not synchronically traceable o
underlying forms with an initial consonant that is deleted by subsequent
morphophonemic processes, These are:

Jinki/ [Yin.ki?] "no', 'not' (emphatic)

/indJi/ [Yin.dji?] reciprocal/reflexive marker

and a few forms which appear fo be fossilized dative pronominal forms:

/inga/ ['in.gar] 'for him', 'for her!
/ingi®/ ['in.glF]. "I, for him/her' (port-
manteau)
/inma/ [tin.ma?] "for you'! (sing)
/1nmir/ [Vin.mir] "I, for you (sing)!

(portmanteau)
Other person and number combinations in this (fossilized) paradigm seem
to be entirely lackling.

The above facts argue for omitting V and VC as underlying syll-
ablte types in Ojinang, largely due to tTheir non-productivity in word
building.

One other syllable type is the syllabic nasal or lateral. Many
forms take suffixes of the form "[+nasal]i". These suffixes often
(in fact, it is the norm} undergo elision of the word-final /i/
provided a vowel precedes the suffix - and particularty if a morpheme

or word follows the suffix. However, in the case of the [+peripheral]
nasals, this vowel elision may also occur when the suffix is preceded

by a voiceless stop. The result is a syllabic nasal. Thus we have:
[n?'dji"ﬁ.q] Yhear!

{‘wuﬁs.¢] 'one!

['bip.m.ban] 'is hitting now'

Syllabic nasals may occur only word medially or finally.

One example of a syllabic lateral occurs, namely when the word
/litmim/  'furning around' is inflected for durative aspect. We get:

[12."1eT.mim] 'keeps turning around!
[
| would expect that syilabic nasals could potentially occur word-initially

by the above mechanism, for durative aspect on certain verbs. However,
| have not observed any examples up to the present time.
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On the basis that syllabic nasals and laterals always derive from
underlying /Ni/ syllahles, | am not positing these as a separate syll-
able type,

3.2 SYLLABLE PROSODIES

In Wood's paper "Some Yuulngu Phcnological Patterns" (1978) he
states: ‘

" ... syllables also possess prosodic features which further
divide them intfo:

{(a) fortis and lenis syllables
(b)Y long and short syllables

. Fortis syllables are distinguishable by the presence
of a phonetic glottal stop in syllable final position.
This glottal does not have segmental! status, but funcfions
as a prosody of the fortis syliable."

| am Indebted to Wood for this crucial observation. |t is one of
two insights that enabled clarification of the inter-relationship of
stress, glottal stop, voiceless stop gemination, vowel length, and
non-initial primary-stressed syllables in Djinang.'?

Although it is possible To speak of stress as a prosbdy, it Is not

necessary to do so in an analysis based on distinctive features. It is
sufficient to assume that the syllable nucleus is specified for a value
of the feature '"stress". |t is then possible to construct rutes for

phonetic processes that are triggered by the value assigned to this
feature, whether [1 stress], [2 stress], or [-stress]. This is the
approach used in generative phonology, and | have retained It throughout
this paper.

3.3 DISTRIBUTION OF PHONEMES IN THE SYLLABLE

All consonants may appear as the onset of each of the three syllable
types. Furthermore, in CVC syllables the final consonant may be any
consonant except a voiced stop. | do not know of any situation where it
could be argued that a voiced stop occurs in the coda of either a cve
or a CVCC syltable, and which subsequently is neutralized with respect
+o voicing and hence becoming voiceless. The only apparent counter-
examples occur in class 1 or class 111 verbs, Inflected for today-past-
irrealis (or today-past-continuous}. Thus we get:

) /s
[Tnoyift].fAirl 'sneezed! (irrealis)

from an underlying nu,yifi,dji,fir (Waters, forthcoming, a)
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Thus the unreleased voiceless stop [fj} derives from an underlying
following syllable. Hence, *the absence of voiced stops in the coda ot
a syllable is taken to be a syllable-structure constraint, rather than
a neutralization phenomenon. This can be expressed as (Hyman, 1975)

if: v c,
{1 l where 0=+ or -
Then: O son
& voice

In the case of CVCC syllables, the constraint is

if: Vv C c,
(2) l l where B= + or -
then: [+son] [ Bson
~con't
Bvoice

Thus, this constraint allows the penultimate consonant to be a
nasal, lateral, rhotic or glide; and the final consonant +o be a
nasal or a voiceless stop. This constraint is a |ittle too general,
as chart 5 below indicates. As mentioned above, for class 1 or 111
verbs inflected for today-past-irrealis or today-past-continuous, the
Juxtaposition of a stem final sonorant consonant and The /dj/ onset
of the following syllable resulfs in morphophonemic processes whereby
the /dj/ becomes a [1j] in the coda of the preceeding syllable
(Waters, forthcoming, a). Thus all sonorants may precede a syllable
final [+4j], by this mechanism, in a CVCC syllable. |f consonant
clusters (in the coda of CVCC syllable) produced by this mechanism
were ignored, then only apical ([-distributed]) sonorants and the glide
/y/ would be found to precede /tj/ in the iexicon. The constraint
given above also does not show that for a syltable final nasal (in a
CVCC syltable), the nasal must be [+distributed]. 1t does not show
that a non-distributed sonorant is preferred as the penultimate consonant,
and a distributed peripheral voiceless obstruent is preferred as the
final consonant. Neither does it show that a '"narrow" consonant
(glides and rhotics) may only be followed by a voiceless obstruent!*
(never by a nasal). This offers some justification for defining "narrow"
so as fo group glides and rhotics as a natural class,
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CHART 5

Clusters in the Coda of CVCC Syllables

penultimate tinal occurrence

consonant consonant

all scnorant consonants t] produced phonetical ly

by morphophonsmic
| m rules modifying
n m a following syllable
| k,n
i k
F p,t,k in the lexicon
r P,k
W k
3.4 CONSONANT CLUSTERS ACROSS SYLLABLE BOUNDARIES

Chart 6 gives consonant clusters in Djinang that have been observed :
to date. The restrictions on consonant clusfers within a syllable are thus
seen to be more restrictive than across syilable boundaries.

The flrst consonant of a cluster is on the left of the chart, and
the second is at the top of the chart. The symbol "R" implies that the
only examples of such a cluster invelve clusters which occur across a
reduplication boundary within a reduplicated stem.

Voiced stops may not precede another consenant, and thus rows for
voiced stops have been eliminated from the chart. Also, non-distributed
sonorants (that is, n,n,I,I,¥ and ) may not follow aother consonant,
and so the non-distributed sonorant columns have also been eliminated
from the chart,
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CHART 6

Consonant Clusters

tdist ~dist
C. ~50n +son -son
Ch ptikibdjg|m Wy T {dd
p + +
-son|tj | + + +
tdist k R + + R R
m [+ + |+ +
i + + + + | +
+son|n + 1+ 4+ R
W + + + +
y | ++ + 1 ++ + |+ + R
t [+R R + +
-sonjt |+ R R + R} + +
-dist n|++ + | ++ + |+ +
n L I T o B +
tsonil |++ + [ ++ + | + + + +
P+ + + 1 ++ + +
Fl++ + 1 ++ + ]+ + +
T+ o+ o+t + R +
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The constraint that voiced stops do not occur in the coda of syliab-
les was given in section 4.3. From chart 6 we observe that a further
constraint is required. No non -distributed sonorant consonant may fol low
another consonant. Furthermore, if the second consonant of a cluster is a
non-distributed obstruent (that is, +, +, d or d), the preceding consonant
must be homorganic. We can go further than this, to say that voiceless non-
distributed obstruents may be preceded only by homorganic rhotics (or by a
geminate), while voiced non-disitributed obstruents may be preceded only by
homorganic non-rhotics (that is, by homorganic, non-distributed, non-
narrow consonants). Hence we get the sequences ¥t, t+, rt, ++, Id, Id,
nd, nd, and td; but not, say, *¥d, *rd, *i+, *It, *nt, *nt. Reduplic-
ations, which give rise fo kd, nd and yd in chart 6, are not counter-
examples. The reduplication boundary is a word boundarg {(#) and phono-
tactic constraints do not apply across such boundaries!>.

- We can express the above conditions by the following constraints;
Pf: -sytl -5yl
+s0n -dist
(3) l l

—

then: [-dist] ~-50n 0,8 =+ or -
onarr Bant
| pant | -Gvoice
if: [-syl1] syl |
| -sOn | _~disT
{4) l l
Then: -dist -son o=+ or -
Gant Gant
-voice

Constraint (3) states that rhotics may precede voiceless homorganic
sfops; or that laterals or apical nasals may precede homorganic voiced
stops. Constraint (4) handles the cases where two apical stops occur
in a cluster. For such a sequence, the stops must be homorganic, and the
tirst cne must be voiceless. The only example to date of a voiced apical
stop following a voiceless homorganic stop is in the word

'

/ditdiy/ [tdit.diy] 'mi Ikwood tree'.
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Other than this example, constraint (4) applies (redundant |y} only
to geminated voiceless apical stops, since gemination is the only means
whereby such apical stop sequences may occur in Djinang. Constraint (3)
applies equally +o consonant clusters in the coda of CVCC syllables,
and to clusters occurring across syllable boundaries. In fact, the only
example | have of the /Ft/ sequence, occurs in the coda of a CVCC
syllable:

[ 'muRuRt ] 'plains grass',

However, constraint (3) cannot replace constraint (2) of section 4.3,
since constraint (3) does not allow a distributed sonorant to occur as
the penultimate consonant in a CVCC syltable. Also, constraint (2)
permits nasals fo occur syllable finally in CVCC syllables, while
constraint (3) does not. Both constraints (2) and (3) are needed.

The distribution of + and +, compared with d and d, in consonant
clusters is evidence for a phonoiogically important distinction between
rhotics and other apical sonorant consonants. This offers strong suppor+t
for the feature "narrow", or for a feature like it that would separate
rhotics from other sonorant consonants.

It is clear from the chart that there apparentiy is no restriction
on distributed consonants occurring after another consonant.
4, STRESS GROUPS
4,1 STRESS GROUPS AND RHYTHM

Ojinang speakers characteristically divide their speech into audible
rhythmic units. These are most easily heard when a word comprised of
several closed syllables Is articulated. Perceptually, one hears such a
word as a series of pulses, each pulse correlating with a closed syl lable.
Thus we have:
/mitkultjindjigi/ ['me:t.kdl.tjin.djige] ' covet!

P K .
/mitburkburkdjim/  ['mel.burk.bdrk.djim] "aim' {gun or spear)

(The morpheme ['me:lJ.['mel] means 'eye', and is very productive in
forming compounds).

/fiannannir/ ['Ran.nan.nir] "from his'
In fact, whenever a consonant cluster occurs within a word, there
is @ break in the rhythm during arficulation of the word - the final

consonant of the cluster being the onset of both a foliowing syltable
and a following rhythmic unit,!®
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However, when open syllables are brought into the picture, we find that
rhythmic breaks sometimes occur after open syllahles, and sometimes do
not. We also find that when a rhythmic break occurs after an open
syllable, the following consonant is always a distributed consonant.

Hence, several open syliables can form a riythmic unit; and a
rhythmic unit ending with an open syilable is never followed by a non-
distributed consonant. This latter fact is reminiscent of the consonant
cluster constraint (3) of section 3.4, where non-distributed senorant
consonants could not foilow another consonant, while non-distributed
obstruent consonants could follow another consonant only under quite
stringent conditions (and consider footnote 16 also). Thus, a rhythmic
boundary has (phonologically speaking) a consonani-iike character, !”?
since the same or similar constraints apply to a rhythm boundary -
consonant sequence, as to a consonant - consonant sequence.

We therefore define stress groups (which are the structural
correlates of rhythm) as follows: "A stress group is composed of from
one to three'® syltables, with only one stress which normally falls on
the first syliable.'® No consonant clusters may occur stress group
medi=|fy,"

It is necessary to speclfy here the phonetic characteristics of
stress in Djinang. Three parameters are involved; namely, pitch,
duration and fortis articulation (Hyman, 1975:207).

Primary sfress has the highest pitch, and since primary stress
normal Iy occurs word initially, most Ojinang words commence with higher
pitch which falls slowly as the word is articulated, with a sharp drop in
pitch on the last syllable. |f the primary stress occurs on the second
syllable, pitch rises to a maximum in the nucleus of the primary-
stressed syllable, and falls thereafter. The effect of a word-medial
secondary stress, in relation to pitch, is normally to delay the
fowering of pitch. This is most obvious in words comprised of reduplic~
ated stems, where sach of the reduplications normally is equally high in
pitch, of equal duration, and equal ly fortis,

Duration, which may take several forms (such as vowel lengthening,
or voiceless stop gemination, etc.) is particularly evident in primary
stressed syllables, but rarely so in a secondary stressed syl lable.

Fortis articulation, produced by increased muscular tension (in
terms of features, [+tense]) in the articulation of the syllable, appears
to be the most universal of the three parameters, [t is evident not only
in primary stressed sylltables, but also in secondary stressed syllables.

EXAMPLES
/balngidjidji/ PM] 'be afterncon’
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/bambul i/ ["bam. B+’ ]
/badadji/ {"bada o ?]
/pagapagad,jum/ [Wfﬁg\a-dﬁ-ﬂ{f]
/bitay/ [BT7 1ax]

As a consequence of the definition of

'bark!
'banyam tree’
'stagger', 'be raving'

'long way!

a stress group, we can

construct a fotal of six different stress groups:

(a)  three "open" stress groups

These six different stress groups can
words.?® Normally, words are comprised of
groups, but words of four stress groups do
are comprised of one or two stress groups;
stress groups are less frequent, and about

the tatter are words comprised of four stress groups.

'Cv, 'cvcv, 'cvevey, and
(b)  three "closed' stress groups
'CVC(C), 'CvCvC(C), 'CVYCYCVC(C).
EXAMPLES
open tType,
/bu/ ['bo:] 'faeces'
/kani/ ['kane?] 'digging stick', 'ingested!
/wagiti/ ['wagite] Yerow!
closed fype,
/yul/ ['yo:i] 'man', 'husband’
/galn/ ['galn] "body!
/midji#/ ['midji?] 'dust!
/bumaln/ [tbumaln] 'shade!
/djumilin/ [rdjumilin] ‘'blunt’
(I do not have an example of the subtype 'CVCVCVCC).

be in any order within

from one to three stress
occur. The majority of words
vords comprised of three

ten times less frequent than

A sample of some

combinations of different stress group types is given as follows.
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['bo:.gfnin]
[df'Fa.djige?]
[ni'djitk.n.bin]
['bali.dje?]
['baFi.tji?]
['gadji.glte]

['gala.kdni]

['gadji.gé¥]
['miri.ké&i]
['gadji.gli]
['godi.tjima¥]
['bagili.ge?]
[tmiri.gi.pfie]
['vowiri.djin]
[ 'guFuta.glnin]
['yari.tjige?]

["ouFu.bi®i.dji?]

['paga.'paga.djige]

['bufu.'bufu.prim]

["Rini.Af{r.be?]

['djini.pdn.gumd?]

["djaFa.pin.djil.ge]

['wini.djfnil.ge?]
[ "bem, be 2]

["bam.bdle]

'having faeces', 'not fat!, 'dried up'

teat!

'near now'
"die!

'long yam'

'on the track’

"uncover', 'sweep area clean'
(from #galaka+ni#)

"track', ! road’

'clothes!

'at a point on the track!
'small star!

"fetch!

'bad ones'

'new ones'

'having kin relationship!
Ttear!

"'perspire!

'stagger', 'be raving'

'ene after another' (events)
'for sitting', 'a chair'
'right here now!

'spread out a bed on the ground'
"take back'

"moise!

"bark!'
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['galm.nlfe]
['muy{];pfni.geP]
['gin.dildle]
[tgjan.ndn]
['gyfz.ﬁgqgﬁ]
['wen.gdnir]
[tdjal.tji.be?]
['man.di.gfnin]
['djam.bi.djlge?
[rgul.wi®i.dji?]
['djuz.mér.ge?]

['bu?j.ﬁfﬁ,djfge?]

[*nuy.mér.gfnin.djlge]

['dam.pflifi.djdw]
['djimin.de?]

[ 'benen.gile?]
['gibil.bét]

['ma!i;.méELQ]

['bulan.gft.djin.ma?]

['djal.witi.djfge]

"repeatedly falling!

"build!

" bring to land' (from water)

"their' (plurl

Theart!

'wrong handed', 'left handed!
"from the ground!
'crocodi le!

'change'

'palm trees!

"spit!

'break by pulling', 'sever!'
'hate'

'make it short!!

'short spear!

"two!

'ashes'

‘fufuré time'., 'tomorrow!'
"this is good!

'slip down'

| have made this a long list deliberately in order to have clearly
established norms with respect to which comparison may be made when
gemination and other phenomena are taken into account.
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4.2 PROMINENCE

In section 2.4.1, it was shown that certain phonetic¢ properties
(for example; stress, length voiceless stop gemination, and glottal stop)
appeared to be inter-related. In this section, and in the sections to

follow, we shall explore the nature of these and other inter-reiationships.

The unifying factor behind the phenomena that have been mentioned in
preceeding sections is the notion of "prominence" {Hyman 1975:203).

A syllable may be made prominent by a variety of means. The most
common of such means is stress, but other phenomena may also signal a
prominent syliable. Hyman (ibid) lists the following as potential

markers of prominence: stress, vowel length, greater force of articulation

gemination of consonants, greater Intensity (that is, greater acoustic
energy), pitch, and other parameters. For Djinang, 1o the above iist we
could also add lengthening of sonorant consonants, glottal stop closure
of an open syilable, and lowering of tongue helght for high vowels.

In section 2.4.1 it was shown that glottal stop is used in two ways
in Bjinang. One way it is used is to mark a reduplicated CV manifesting
duraiive aspect on some verbs. Thus the verb ["nofe] 'steeps', becomes
[ne2.tjoie?] 'is sleeping' when inflected for durative aspect. Here
glottal stop manifests prominence on the -redupliicated part. Primary
stress remains on the non-reduplicated part of the stem.

Reduplication normally does not involve glottal stop, and not all
reduplication signals durative aspect. Normal ly, when a verb is redup-
licated, the whole of the stem is reduplicated and the stress pattern
of the stem is repeated in the reduplicated part. Some reduplicated
forms are given below:

/vuywuytjigi/  ['wuy. Twuy.Tjige?] "shake to and frof
/wuduwududjigi/ [ "wudu. "wudu.dj{ge ] 'wrép','foid!
/pagapagadjigi/ ['paga. 'paga.djige] 'stagger!
/djiFidjitid]igi/ ['djifi."djiFl.djfge] ‘go d'owpr
/bTalbuwaldjigl/ [bitwal.bd'wal.djige?] 'bubbling water

The other use of glottal stop is to make a word-final Open syllable
more prominent, by using glottal stop as a phonetic closure. Both uses
of glottal stop thus come within the scope of prominence.

“How glottal stop is used in other Yoingu |anguages needs more study,

Wood (1978) has done an excellent study of the use of glottal stop in
Gaalpu. In fact, in Gaalpu it appears that glottal SfQP {or SOmething
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related to it - for example; fortis syllables)l is contrastive.

Wood also shows that prominent syllahies (he calls them fortis syllableg)
are normally marked by a glottal stop "separater" after the prominent
syllable, but affer a prominent open syllable followed by a voiceless
stop there is gemination of the stop instead. The latter effect is, of
course, identical fo that occurring in Djinang. Also in Gaalpu, affer
a prominent closed syllable followed by a voiceless stop, there is again
no glottal stop, and Wood argues that the fortisness ([+tense]) of the
voiceless stop makes the presence of glottal stop unnecessary in this
context. Wood's proposals are extremely appealing, and the Djinang
evidence certainly lends strong support to much of his analysis.

Also in section 3.4.1, | showed that wherever primary stress or
glottal stop were used to manifest a prominent syllable, it was also
possible for vowels to be either lengthened, or high vowels lowered, or
both, in the same prominent syllable. The implication is, of course,
that both high vowel lowering and vowel length are purely phonetic
manifestations of prominence. This accounts for why long vowels and
lowered high vowels are found only in primary-stressed syliables, or
word-finally. It also accounts for the fact that Djinang speakers do not
have unambiguous intuitions about whether a given vowel in a primary-
stressed syllable is long or not.

in a primary-stressed syllable, there is always greater duration
(often manifested as a lengthening of the vowel) than in a non=primary-
stressed syllable. Lengthened vowels occur most frequently in words of
one or two syllables; and in longer words, they are more frequentty
found in primary-stressed syllables that are open, rather than closed.
Lengthened vowels never occur when there is gemination of a following
voiceless stop.

It is not hard to see why vowe! lowering is a prominence mechanism.
By lowering the tongue, the oral cavity becomes a larger resonant cavity
- and thus more acoustic energy is imparted to the signal than would be
the case if there was no lowering of the tongue. Thus lowering of high
vowels and vowel length are ways in which syllables may be made more
prominent.

It is also clear why prominence on the final syllable of a word is
not-manifested by stress. Pitch normally fall from its highest value in
the primary-stressed syliable of a word to its lowest value at the end
of the word. But since pitch is an important characteristic of stress,
it is not possible to have rapidiy tfalling pitch in the final syllable
of a word and have stress in the same syllable also, Thus, in an utfer-
ance, word breaks are signailed by primary stress on the initial sylliable
of a word and/or by lowering (and occasionally by length) of word-final
vowels, Utterances will be considered in section 6, and data exemplify~
ing these comments is fo be found there.
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4.3 GEMINATION OF VOICELESS STOPS

Gemination of voiceless stops is apparently a widespread phenomenon
in Aboriginal languages. (McKay, 1975: McKay, 1977; Glasgow and
Glasgow, 1967), |t occurs in non-Pama Nyungan (anguages, for example;
Rembarrnga (McKay, 1975); Burarra (Glasgow and Glasgow, 1967}, and
others. It occurs also in some (¢ not all) of the Yolngu languages
{which are all Pama Nyungan), for example; Gupapuyngu, Gaalpu,
Djambarrpuyngu  (Wood, 1978), and Djinang. It also occurs in the isolate,
Yanyuwa (Kirton, private communication), spoken in the Gulf country
near Borroloola,

Some researchers (McKay, 1975; McKay, 1977; Glasgow and Glasgow,
1967; Schebeck, 1976) have gone further and postulated that the volce-
less stop versus voiced stop be interpreted phonclogically as a contrast
between ungeminated (lenis, voiced) stops and geminated (fortis, volce-
less) stops., Glasgow and Glasgow no longer maintain this interpretation
in their practical orthography. but as far as | know, the other research-
ers still adhere to this interpretation.??

In what follows, | hope to demonstrate that gemination of voiceless
stops, in DJinang, is an entirely phonetic phenomenon. That is, it is
non-contrastive, being totally predictable from environmental factors.
Not all voiceless stops occurring infervocalically are geminated in Djinang,
although all are fortis in articutation. I it should prove impossible '
to predict when such a stop Is geminated, and when not, then we would
have grounds for assuming the phenomenon to be phonological. However, it
Jis possible to predict gemination, and we will do so on the basis of the
position of voiceless stops in refation to open stressed syftables,

The following set of exampies demonstrates that all voiceless stops
may be geminated.

/bapi/ ['bap.pe?] 'shoulder!

/matamigi/ ['ma¥.fa.mfge] "tie up!, 'coil!

/kata/ ['kaz,iﬁ?} "bright star!

/batji/ ['bati.+ji] 'dilly-bag"

/buka/ ["buk.ka?] "be under prohibitions'

(at time of circumcision)

The next set of examples show that it is possible o have ungemin-
ated voiceless stops, or both geminated and ungeminated ones together.

/gaditi/ [ 'gadite?] 'sister!
/bapipi/ [ 'bap.pipe?] Maunt!
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/djilaku/ [ tdjila.ko?] 'Type of kangaroo!

/kukufum/ [ku?. "kuftum] thanging' (durative)
/kukiFidji/ ['ku?;kf?i.dji?} 'walk about!

/bafitji/ ['bati.fjf?] 'long yam'

/katjin Kirim/ ['kat].tjln.kirim] "gathering', 'collecting’
/djinipilany/ ['djini.pildn] 'somewhere here!

/bunapi/ ['buna.pe?] "trepang'

In these last two sets of examples, voiceless stops are observed
to geminate only when they follow a primary-stressed open syllable. The
phonetic effect of this is to cause the stress group In which the gemin-
ation occurs to become ftwo stress groups, the first of which is a phonet-
icalty "closed" type - where the closure is obtained by the regressive
gemination of the voiceless stop onset of the following syllable.

Hence, white /bapili/ ['bapite] is, at one stage of its derivation,
only cne stress group; the application of the gemination rule converts
it o [' bappnle], and The geminate cluster thus produced re-triggers the
rule’? for placement of stress group boundaries, to produce ['bap.pilel.
Geminate clusters produced by this mechanism are very numerous - approx-
imately one word in every ten, based on my dictionary data. A selection
of examples follow:

/miki/ [ *mek. ke ?] 'red ochre'
Jwatiri/ ['wat.tire?] 'by the wind'
/bipini/ ["bip.pine?] Thit!', 'made’
/dutjigi/ ['dutT.tji.ge?] 'squeeze'
/kupidji®i/ ['kop.pi.djite] 'be still doing it'
“JwukiFidjigi/ ['wok.k{Fi.djfge?] 'write!

/mapal/ ["map.pal] Yhair, 'leaf!
/gikangi/ ['gik.kadn.ge?] 'bird name'
/dupinmi#i/ [tdop.pin.miFe 'in the bone pole'
Jviupupdjuw/ ["wop.plp.djiw] 'blow!'
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Regressive gemination, whereby there is provided a phonetic coda for

an underlying open (and stressed) syliable, is statisticaliy the most
commonly occurring type of gemination. [+ is possible, however, to obtain
brogressive gemination of voiceless stops, although it is not very common
because conditions favourable fo It occur only infrequentiy. When a stem
ending in a voiceless stop undergoes suffixation (or compounding) with
a form beginning with a vowel, the voiceless stop in the stem progress-
fvely geminates in order +o provide an onset for the following syllable,
I have only three eXamples on tape: two examples involve the suffix
= Vpmi 'just X, not something else" (where X is the semantics of the
form to which the suffix is attached); the third is a compound word
involving the morpheme /indji/ 'reciprocal/reflexive marker' . Thus
we have the following:

/bidakipm/ [ba'dak.kfp.m 'Just wait a while!

/nufuwakapm/ ['muFu.wéﬁ.kéE.T} 'just the first?

/butjindjiFkun/ ['bot].tiin.djfF. kin] "listen'
(literally: 'give one's own ear')

The stem in the first example is /bidak/, that of the second is /nuFuwak/,
and that of the third example is /butj/, (which is a diminutive form of
/butjiri/ t'ear'). When the stem ends in a vowel, suffixation of ~Vpmi
does not produce gemination: hence, for the stem /miliki/ 'have took!,
we get ['meli.kﬁﬁ.m] 'just have a look', rather than *[’meliE.kdﬁ.m].

The rules for progressive and regresslve gemination are as
fotfows:

PROGRESS [ VE GEMINATION RULE

[adist ] Cadist
Bperiph Bperiph
p— yant yant +  [+syll]
-50n ~S0n
| ~voice j | -voice |

where a, B, ¥ = + or =~
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REGRESS | VE GEMINATION RULE

Cadist ] : [(adist
Bperiph [+syll ] —_—) Bperiph
g yant Sstress yant [+syli]
-son -son
| -voice | | -voice |
where a, B, v =+ or -, and § = | or 2

Regressive gemination of a voiceless stop following an open
secondary-stressed syllable Is very rare, because condifions favourable
for it occur only infrequently.

/djawalkitjidji/  ['djawal.k{1].1jidje?] "it is my country'

In the above example a voiceless stop follows a secondary-stressed
open syllable. 1t is not hard to see why voiceless stops occur so
infrequent!y in such a position. Firstly, a long word is required in
order to obtain a non-word-initial stress group of at least two syllables
- so that a voiceless stop may potentially fill the second onset slot
in tThat stress group. Secondly, the majority of two syllable stress
groups take the form [+dist] V [+son] V([+son])2?, and particularly
so If the sfress group is not word-initial. Also, when the second
consonant is an obstruent, it is usually voiced. Besides that, a word-
medial distributed voiceless stop is highly tikely to be made the onset
of a stress group - and thus would not be a candidate for gemination.
Add to this the fact that non-distributed vojceless stops (1 and 1) are
extremely rare, and they never occur in suffixes or derivational morphemes,
then we can see why volceless stops occur so infrequently after a
secondary-stressed open syllable.

Progressive gemination is clearly motivated by pattern pressure in
syllable structure. On the other hand, regressive gemination is a
prominence mechanism. By providing an unreleased ( and tense )
voiceless stop closure to an underlying stressed open syllable, the
speaker is able to impart considerable fortisness +o the syllable. The
unreleased stop closure functions to 'check! +the fortis articulation,
preventing it carrying on to succeading syl fables,

The amount of fortisness which may occur on the primary-stressed
sylfable is variable.?" |f sufficiently strong, it can cause lengthen-
ing of a fol lowing sonorant consonant, provided the stressed syliable is
open. This is obviously not different in kind fo the gemination of
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voiceless stops under the same conditions; hoth effects being
manifestations of brominence. Lengthening of sonorant consonants

will be treated in detail in the next section,
4.4 LENGTHENING OF SONORANT CONSONANTS
In section 4.2 | indicated that the lowering of high vowels al lowed

for more acoustic energy in the signal. Since [a] is more open than
any of [i, u, e and o], it follows that /a/ vowels are perceived
as more prominent than /i/ or /u/ vowels.

When a word of form 'C al+son]l a (C) is arficuiated, not onfy is
the first syllable prominent due to the presence of /a/ ang stress, but
also the second sylfable has greater prominence than would be the cagse |[f
the vowel in the second syllable were not /a/. Under these conditions,
the medial sonorant consonant is lengthened, so +that i+ functions both as
the coda of the preminent (primary-stressed) initial syllable, and also
as the onset of the second syllable. | have one example on tape where
this lengthening is clearly present at a normal speed of articulation,
but the second vowel In +he word is /u/, not /a/. The only clear
examples on tape are words of two syllables, as given below. | believe
this effect is present in longer words, but spectrographic measurements
are needed to confirm it. I+ is not necessary for the initial syllable
to have an /a/ vowel <{one example is given below), but examples in
this case are harder to find. The following is a [ist of the clear cases
that | have on tape:

/wana/ [ 'wana?] 'big!

/bala/ ['bala?] "Eurcpean style house!
/yanan/ ['vafian? "talk!

/baman/ [ 'baman ] . 'a long time!

/qatay/ ['gaFay ] "'wonderful!

/djayal/ [tdjayal] 'slowly', 'lass!
/djayat/ ['djayar] 'pandanus palm’
/mafian/ [ 'mafian ] "try', 'find', 'test!
/ralal/ ['ralal ] 'hole!

/waray/ ['wafay] ' "perhaps'

/munan/ [ "monan ] "lower back', 'down river!
/baruw/ ['baruw] 'spread it!
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It is quite clear that this s another realization of Prominerice,
of the same genre as gemination of voiceless stops in the same envi ron-
ment.

4.5 NON~INITLAL STRESS

Approximately +wo percent of Djinang words have primary stress on the
second syllable of the word, rather than on the initial syliable. This
typically occurs when fhe initial syllable has a non-low vowel, while the
second syllable has the low vowel /a/, provided that the two syliables
occur in the same stress group. Thus an /a/ vowel can have sutficient
acoustic energy to move the primary stress off the initial syllable and on
to a following syllable containing the vowel /a/.

/difadjigi/ [di'Fa.djiger] 'eat!
/djudapdjigi/ [djé'dap.djige] 'sneak up', 'stalk!
/gifabili/ [gi'Fa.bile?] 'ashes!

/wiran/ fwitranl-['wiran] 'whose?!

/wirar/ Cwi'rar<['wirar] 'with who?!

/bidak/ [bf'gaﬁ]~[ba’ga§] 'wait! |

/bifat/ [bi'Fal] "true'

/birat/ [bf'ral] 'withered', 'lifeless!
/milafdjin/ [mitiaF.djfn] 'downwards!

This effect is not |imited to primary-stressed syllables; as /a/
Can cause shift of a secondary-stress also,

/bilapilan/ ["bila.pitdn] "it is like that!
/guditjimar/ ['godi.t]imd¥] 'small star!
/gindilati/ ['gin.diléle?] 'bring to the land'

{from the water)
/ninbifan/ ["nin.bildn] "ours!
Not al] words which satisty the requirements for stress shifting
actually undergo the stress shift rule. lIncluded in the list of words

which do not undergo stress shifting are all those in which +he second
consonant of the word is a voiceless sfop. These undergo gemination
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of the voiceless stop instead, thus permitting prominence +o remain on
the initial syllable of +he word,

/pikan/ ['pik.kdn] "fishing line!
/djukal/ ['djuk.kdl ] "type of fish!
/butjalak/ ['butf]. tjaldk] 'vellow ochre’
/gikangi/ ['gii;kén.ge?] "type of bird!
/niFan/ ['niFan] Py !

/djiwab/ ['djiwaRr] "high above!
/gunat/ ['gona®] "type of fryit!

The following rule handies the stress shifting??® discussed thus far:

+syil
~lcy
dstress [+voice]l [+low] " f 2 3
-stress tstress
where o= 1 or 2

There is a residue of six words with non-initial pPrimary stress that
this rule does not handle. They are the fellowing:

/0idjiFkn/ [of'djiFk.n] 'close to!

/djiFiy/ [djf'Fiy] 'stand up!!

/gunbul utfu/ ["gun.buldfo] "type of thick-stemmed grass!'
/marayin/ [ma! rayin] 'sacred, powerfyl!

/djubuy/ [djﬁ'buij[dje'buyj 'go away'

/indji®/ -[fn.'djiF]~['in.dij] 'reflexive + 1" (portmanteay)

When the stress shift ryle has operated so as to shift the primary
stress on to the second syllable of 3 word, it is then possible for a
voiceless stop following the second syllable fo be geminateq - provided
the second syllable is an open syllable, Therefore the stress shift rule
must be ordered before the gemination rule,
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Thus we get:

/guraki/ [gi! rak. ke? ] 'nape of neck!
/yitatjigi/ [yf1Faf).tjige?] 'scratch!
fwirapili/ [witraB.piler] "which ones/!
/~girapi/ (-gf'rap.pe?] "from' (suffix)
5, PAUSE GROUPS

5.1 UTTERANCES

in the previous sections we have been dealing with words uttered in
isolation, Now we shall consider short utterances. When we consider
utterances, not only do we observe all the phenomena discussed in
preceding sections (glottal stop, vowel length, stress groups, gemination
of voiceless stops, high vowel lowering, stress shifting, efc), but we
observe that utferances are broken up into discrete units by pauses.
These discrete units | call "pause groups", and they will be symbolized
by "\', representing "pause". | will treat 'pause" as a further type
of boundary symbol, so that it will be specified as [-segment] (Chomsky
and Halfe: 1968:364). However, at this level, the distinction between
phonological categories and grammatical constituents appears to break
down. Pause groups appear to be grammatically significant, so that the
placement of pause group boundaries, (\), cannot be achieved by purely
phonological criteria. This probltem is one which must be addressed in a
description of Djinang grammar, so | will leave it for a later time. |
do feel, however, that the notion of a "pause group" will be more
significant grammatically than a notion such as "clause"; hence | expect
Djinang sentences to be composed of a series (one or more) of pause
groups. Whether or not pause groups are phrase structure constituents
vaet remains 1o be seen.

'will now give a set of seven different short utterances for
exemplification purposes. Some will contain pauses, others will not.
However, before | give the phonetlic representations, | will first present

the utterances in phonemic script, with morpheme breaks indicated by a
hyphen, and with glosses below the individual morphemes.

1 /Auni  djambaku-gi djaln-bini /
you ‘tobacco -dative |ikes-one who

You are a person who |ikes tobacco.
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N

/madji¥l  ®imi /
next what

What next?

/fiadji bit wini  -dji bapili /
when they (dual) return-future (+6) here
When will those two come back here?

/fani Tasha \ gadjir -a \
she Natashia yesTerday-seTTing_marker
na- nadjl /

durative aspect-crying

Natashia was crying yesterday.
/djuny -iFa \ bilay -oiri  \ i®l minali /

wood -my a long way-from ! carrfed (it)

| carried my wood from a distant place.

/mayufk  indji  malim -dji -g -a \

rain Ptself finish—verbalizer~fufure—se+?ing marker
nun u -kinin -ban iri giri /

that (fime)-having-then | go (future)

When the rain finishes, | will go.
/munacha \ nuiili nifa-1i \ gufbi-ie \

sand (to) that my-to camp -to

ifi biFu-gi  /

| Take-future
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I will take sand fo my camp

This data was taken from a tape comprising (at present) about 13g
short utterances., Each utterance is repeated several Times. Occasion-
ally some of these repeats differ in interesting ways, and hence | have
included some of thae variants in the phonetic representations below., These
utterances are not a random sample, and hence do not show that statis-
tically words frequently end in a consonant.

1 [tdoni.'djam. bak.ku.ge. 'djaln.bine?]

2(a) ['madjite.'fiime?]~

2(b) ['madjife.'Ri:me?]

3 ['Aadji.'bil.'wini.dji."bap.pile?]

4 ['fiani.'Tasha: \ 'gadjira: \ ne? .'na:dje?]

5(a) [*djun.gi®a? \ bi'lay.nire? \ 'eFe.'minale?]~

5(b) ['djun.giFa: \ bi'lay.qire: \ Tef. 'minale?]

6 ['mayu?ﬁ.'in.dji.'mafim.djfga: \ "nunu.kinin.bén.dife. 'gire]

7 ['ana.Tja: \ 'quﬁilf.'qf?afe: \ 'goF.bile: \ 'efe.'bifu.ge?]

Utterance 2(b) wvaries from 2(a} in that there is a lengthened
sonorant consonant ([M]) in 2(b). Utterance 2(b) wa spoken with
noticeably increased fortition on the stressed open syllable ['fAi:].
The lengthening of the following sonorant consonant is precisely what
we would expect, as explained previously in section 5.4.

In utterance 4, S(b), 6 and 7, we observe that if a pause group ends
with an open syllable, the vowe! in that syliable is lengthened. Utter-
ance 5(a) has glottal stop closure instead of long vowels, before the
pause,

The above utterances somewhat clarify the rules for vowel lengthening
and glottal stop closure. Thus we can postulate that vowels may be leng-
thened if they occur as the final segment of a pause group. Also, that a
gtottal stop usually (but not always, as in utterance 6,) provides
closure for a sentence (assuming that these utterances are sentences),
or may provide closure for a pause group. This is why | claimed (in
section 2.4.1) that glottal stop does not function as a word closure
mechanism in discourse.
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In section 4.2 it was stated that prominence could "shift" +o +the
final syllable of a word, but no explanation was given as fo why this ;
should be so. However, we are now in a position to explain why this occurs
(also, see section 6.2). Examination of uttersnces | through 7 reveals .
that normally the final syllable of pause groups s prominent. Thus, in
1, we get ['djaln.bine?] rather than #l1djaln.binel; in 5(b) we get
Ebil'lay.nire: \] rather than #lbil'lay.nfre: N1 and in 6 we get
['malim.djiga: \] rather than #l'malim.djTga \]. We shali say more
about this later on. '

In utterance 6 we observe that +the morpheme /iFi/ {(which is a
diminutive of /na¥i/ '1') is phonologically attached to the preceding -
word, via a transition consonant [d}. This transition consonant satisfies .
the constraints on consonant clusters®?, and is required in order to
ensure that the /iFi/ morpheme is a separate stress group. This behav-
iour is reminiscent of the progressive gemination discussed in section
5.3,

The stress group boundaries within words in the above utterances are
in the same positions as would be the case if the words were spoken in
isolction. We observe that word boundaries, #, have been replaced by the
stress group boundary M.,

I will now give a short text, which will complete the picture. The
text was given by a language consultant when | asked him how | would
state that | wanted to go to Yachilimiri +o learn Djinang.

8 /a  bintji giri \ a  bintji giri

and like this go (future) and like this go (future)

This is what | will do, will go
Yatjilimic =10 \ 2 null wani  -dji \
Yachllimiri -to and there speak -future.
to Yachilimir and speak (Djinang) there.
djani faliki-dji wani ~dji "mal u \

they how -future speak ~future: daddy

tn the manner that they speak: daddy,

a nifang  wuwi mala \ & Nitan gaditi mala\
and my brother ptural and  my sister plural
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and my brothers and sisters,

Faliki djin wani -dji \
how they speak -future

how they speak (Djinang)

iFi -A djin marangi -dji ~gi /
me  -accusative they teach -verbalizer-future
they will teach me.

8 [a."ben.tji.Tgire: \ a.'ben.tji.gfre.'yaty. tji11.mfr. le?\
a.'noilfe. 'wani.dji? \ "djan.'Hali.kidji."wani.dji. "ma:|u: \
a.'nifan. 'woiwe."ma:la: \ a.'nifan. 'gadite. 'ma:1a? \
Mfall.kiLTdjin. 'wani.dji \ 'eFiR.'djin. 'maran.gi.d) fge ?]

In the last stress group within the final pause group of utterance
8, prominence occurs on the final syllable and has been manifested by
a glottal stop closure., However, secondary stress remains on the initial
sytlable of the same stress group. This is due to the presence of a
preceding unstressed open syliable. This behaviour is quite general
(though not universal), and many more examples can be observed in the
lists in section 4.2, and in other sections.

I'will now comment on intonation contours (+that is, pitch) and
speed of articutation. Repeated information is usually articulated more
quickly than normal, and the first item of new information receives a
very prominent stress pulse. |In utterance 8, this occurs in the second
stress group; the initial syllable of /Yatjilimiri/ being strongly

pulsed. "List intonation™ involves "leve " (that is, not falling or
rising) pitch on the final syliable of each list Item, and falling pitch
on the final syllable of the last item in the |ist, In utterance 8, the
word ['ma:iu:] "daddy' is the first item in a list, so it receives a

very strong stress pulse on the first syltable, with ievel pitch on the
final syllable. The next pause group Is the next Iist item, and has

level pitch on the final syllable; but the pause group follfowing is the
tast item in the list, and thus has falling pitch on the final syllable.

An examination of the interaction of pitch {(whether falling or non~falling)
with glottal stop and vowel length, on the syllabile preceding a pause,
reveals a positive correlation between non-falling pitch and vowel fength
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and between falling pitch and glottal stop. | will have to leave this
to a study of higher level phonclogy, but it does appear that faliing
pitch on the pause group final syllable normally takes a glottal stop
closure if the syllable is open; while non-falling pitch normally takes
a lengthened vowel in the same environment. [f this js 50, then the
"optionai" rules that | will give below will really be governed by pitch.
Actually, there are three distinctive pitch contours: rising (used in
questions that jack an interrogative word, and sometimes on the fingl
syllable of pause group containing "setting" information, such as the
first pause group of utterance 6); level (used in the list intonation,
or as a device to indicate that the speaker is thinking of what he
intends fo say next); falling (normally is used preceding pause, or
utterance final).

For the reader who is interested in the pitch contours on the
syllable preceding a pause in utterances 1 through 8, | wili give the
information below. The arrows refer to rising pitch (t), falling pitch
(¥), and level pitch (—y. ‘

1 [y]
2 (41 (2(a) and 2(p) )

3 [4]
4 [\ —\ ]

5 - N N4 (5¢a) and 5p) )
6 [\ ]

7 [N\ ]

8 [\ =\ =\ =\ g

We are now in a position to state some of the observations of this
and preceding sections in the form of ordered rules. The rules for
stress group boundary placement within a word, prominence placement??,
and some of the prominence shifting rufes will be left +it| section 7.
The rules are to be regarded as obligatory unless marked otherwise,

Up to this point, | have been using the symbol "#" rather loose ly;
calling it a Mstem boundary" in some places, and a '"word boundary" in
others. Before proceding to state rufes, it is necessary 1o define the
symbols for boundaries more precisely. In the "readjustment" component
(Chomsky and Hal le, 1968:13), which converts syntactic surface structures
into phonological surface structures, certain conventions cperate to
Prepare the string for input to the phonological component of +he grammar.
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Some of the readjustment rules will convert "#' boundaries into morpheme
boundaries "+", this process being governed by dominating lexical or
grammatical categories. | will take up this point again in the discussion
of reduplication, in section 6.2, However, some conventions need TG be
stated in the present section. Readjusiment rules for Djinang will cony-
ert word-internal "#' boundaries into "+" boundaries. Hence, the
verb /djamadjigi/ 'work' which is syntectically [#djama#dji#gi]
verb verb

¥

will be converted to [#djamatd]ji+gl#] . The symbol "#" will then
varb verb

represent true word boundaries only. Also, a phonological word (+hat is,
a pause group), will be delimited by ##. Hence, between grammatical
words in the phonological word, only one "#" symbol will occur; while
"##" will occur at the coda of a pause group. These conventions are
necessary because later phonological rules will change "#' to ".";
while "##" will be changed to "\" which is, phonetically, & pause, or
silence. :

GLOTTAL AS PROMINENCE IN DURATIVE
' 29
-seg 1 2

{1 stress] -
-glot ~stress +glot

{ 2 pA *°

PRE-PAUSE PROMINENCE

[-stress] —s [2 stress] //{+syil] \\

HIGH VOWEL LOWERING IN PROMINENT SYLLABLE (Optional)
[+high] — [—high]/[ ]

t stress

This rule does not apply as often in a closed syliable as it does In an
open syllable. Also, it rarely applies following lamino-postalveolars
(/dj/,/ti/, 78/ and /y/).

HIGH VOWEL LOWERING BEFORE PAUSE (Optional)

[+high ] — [-high]/// [;—;;;;;g]\\
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VOWEL LENGTHENING BY PROMINENCE  (Optional)

#
[-long] —3 [+long] /// [ sTress] ggvg

VOWEL LENGTHENING BEFORE PAUSE (Optional, but perhaps influsnced
by pitch)

[2 stress] — f+iong]//i___ﬂ_\

GLOTTAL AS PROMINENCE BEFORE PAUSE  (Optional, but perhaps influenced
by pitch)
~-seg

g — /[2 sTress]______\

tglot

PROMINENCE REALIZATION AS STRESS (see footnote 31)

[2 stress] — [—sfress]‘// [-seg]

This rule states that prominence is not manifested as (phonetic)
stress in the presence of a folfowing boundary. The rules which precede
this rule wil] have caused the secondary prominence to have been
manifested by high vowei lowering, or glottal stop, and so forth. Thus
this rule ensures that stress is not a manifestation of prominence
preceding a boundary. Since the rule does not affect prominent syllables
that are followed by another segment, such prominent syllables will retain
the [a stress] feature (where o = | or 2) and then be interpreted as
stressed syliables at the completion of the transformational cycle, 3!

Finally, if "pre-pause prominence" has been applied, then of +he
three rules "high vowel lowering before pause", and "glottal ag
prominence before pause', at least one of these rules must pe applied;
and in addition, only one of the last mentioned two rutes. This is
because there s always some marking of prominence before pause; but it
never (or rarely) involves both glottal stop and vowel length fogether.

5.2 ALTERNATING PROMINENCE PEAKS

Dixon (1977) has shown that in Yidiny (a Queensland language
unrelated to Djinang) +there s an alternation of form "stressed syllable-
unstressed syllabte” (or vice-versa) within words, This has various
imptications in Yidiny phonclogy, one of which is that vowel length
becomes almost completely predictable, being associated with stressed
syllables. Furthermore, he states (1977:22) ng grammatical word
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consists of a whole number of (one or more) phonological words". Hig
"phonological word" is what | have been calling, in Djinang, a stress
group; thal is, a rhythmic unit targer (generally) than the syllable,
but smaller than the word. -Alsoc, on fthe same page he points out that

the rhythmic segmentation of a grammatical word may, or may not, coincide
with the morpheme boundaries in the word. These phenomena are strikingly
like those found in Djinang. | am indebted to Dixon for his observation
of the alternating pattern of syllable stress. [If is this observation
which enables us to explain the function of certain "adjustment"

rules that are required in the set of Djinang rhythmic segmentation rules
(that is, the rules for placing the stress group boundary ".").

In Djinang, grammatical words very often segment rhythmically into
alternating greater-stressed and lesser-stressed syllables. The picture
is more complex than that given by Dixon (ibid} because in Djinang there
are two degrees of stress, rather than one as in Yidiny. Also, gemination
of voiceless stops Introduces an added complexity, producing distortions
in what we might cali the '"natural®™ pafterns of rhythmic segmentation,
What this means in terms of rules, is that we must supply a set of
"adjustmeni" rules while performing rhythmic segmentation in order to
"mormalize" +the patterns of alternations of stress (actually, of
prominence} in the output string. At first, one may be inclined to
regard these "adjustment" rules as ad-hoc devices required by an
inadequate analysis; but a closer examination reveals that they conspire
to maintain natural rhythmic patterns in Djinang utterances.

6. RULES AND RULE ORDER
6.1 RULES FOR STRESS GROUPS AND PROMINENCE

b will discuss the rules in the order in which they will appear in
the transformational cycle. lInstead of writing [-syll1] and [+syll],
which makes the rules harder to read than is necessary, | will use C
and V, respectively. For boundary symbols, | will use the symbols, ##,

#, +, ., and\; except that for glottal stop | will use the feature
bundle [—seg ]. All boundary symbols are [-segl.®? Rules will be named,
+glot

and numbered. The symbol M"OPT" signifies an optional rule.
Chomsky and Halle (1968:16) state the convention "when primary

stress is placed in a certain position, then all oTher stresses in the
string under consideration at that point are automatically weakened by

one." | have not found this convention to be necessary, or even
desirable, in Djinang phonology. | have not used it in the rules.

Before  {ist the rules, 1 will make some general comments about
them,

Firstly, the rules do not generate all the possible terminal
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strings. For example, | have not given a rule that permits brominence
to shift to the second syllable in /indjiv/ ['in.dij]~[in.’djiF]
'reflexive + |' (portmanteau). Examples like this are rare, and are
confined to forms lacking an initial consonant. Hence, the rules | have
given are intended fo account for the majority of terminal {(phonetic)

strings. There are some ‘'weaknesses' in the formalism, particularly
with respect to the notion of an "optional" rute. Actually, although
the rules listed as optional are indeed "optional™ in the strict sense

of the word, the application of any one rule is not a random variable.

A principle is involved, or a conspiracy, so that optional rules are
invoked In circumstances that will produce a maximally natural alternation
of primary stressed, secondary stressed, and unstressed syllables.

| have also included a few rules that | have not discussed previous-
ly in the discussion of the data, One is a vowe |l elision rule (rule 16),
since forms such as /katjini kirim/ 'holding on' (habitual) are
always articulated as {'ka*j.fj?h.kizjm]. Another, (rule 23),
frequently changes /i/ +to [u] in The contexts p_gi#, n pm#, and so
forth. For example, /milikipm/ ['meli.kﬁﬁ.m]~['meli.kf§.m] 'just have
a look!'.

Another device | have employed are angled brackets (Hyman, 1975:120)
to indicate co-occurrence. | have used it in rufe 18 (in a non-standard
way - but, | believe, with an obvious meaning)  to state that if, and
only 1, the feature [+narr] is present does the change . 5@ occur.
However, the changes shown in the remainder of rule 18 are independent of
whether [+narr] is present or not. Rule 18 accounts for words | Tke
/bilayiti/ [bi'layile]l 'to a distant place', and /difadjigi/
[di'Fa.djige] 'eat'; where secondary prominence has shifted to +he
final syllable because primary prominence has been shitted, previously,
on to the second syllable. In the former word, the stress group boundary
"." is deleted when it precedes a glide (+dist,+narr), making the word
Just one rhythmic unit with two prominent syllables.

The rules may be divided into groups in which all the rules in a
group are performing a simifar function. The first rule rewrites ##
as a pause boundary, then there is a "segmental™ rhythm adjustment
accomplished by the progressive gemination rule. This rule geminates
a voiceless stop, providing a non-syllabic onset for a followirng vowel-
initial morpheme. This ensures correct segmentation into rhythmic units.
Thus, if this rule were not ordered before the rhythmic segmentation
rule, /djarakipm/ 'just a spear' would be segmented as djara.kip.m,
leading to the deviant output *['djaﬁa,kﬁs.m]. The progressive geminat-
ion rule derives djarakkipm, which will be segmented as djarak.kip.m
leading to the correct form ['djagak.kﬂp.m].

Following this are the rhythmic segmentation rules (rules 3 1o 8),
Sequences of up to five open sylfables are found in Djinang; and most
of These rules specify how to segment sequences of from three to five
open syliables (rules 4 to 8). Segmentation of closed syllables is
performed by rule 3 which places a "." between the relevant conscnants.
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An important, and obvious, feature of these rutes is that Djinang Useg
basically two mechanisms for rhythmic segmentation: firstly, consonapt
clusters (including those produced by gemination, rule 13) and secondly,
by the distribution of The feature "distributed" in segments. The
latfer fact is reflected by the occurrence of [+dist] in every rule
except rule 3 and this no doubt explains why distributed consonants are
so frequently used in stems and affixes. In fact, these rules predict
that a suffix beginning with a non-distributed consonant will "cohere"
with the stem (compare "cohering" and "non-cohering" affixes in
Dixon, 1977:27), while suffixes beginning with a distributed consonan+t
may be an enfire rhythmic unit (that is, be "non-cohering"), or at
least commence a rhythmic unit. Thus +dji+gi, 'verbalizer and non-past
tense" are usually one rhythmic uni+t ".djfge.". Examination of the rules
4 through 8 also reveals that the "preferred" rhythmic unit is disyll-
abic; while a tri-syllabic rhythmic unit is tolerated only if the third
consonant is non-distributed.

- Then follow the rules for assigning primary prominence (using the
feature 1 stress which, as | explained in footnote 31, refers to promin-
ence in pre-terminal strings, but stress in a terminal string), and
secondary prominence, and for shiffting prominence in the presence of an
/al vowel. It is either gemination or this occasional shifting of
prominence on to the second syllable of a word that necessitate
"adjustment" rules to re-order the prominence assignments on syllables,
sc that the correct sequence of greater prominent and lesser prominent
syltables is obtained,

The interaction of the prominence placement rules with rule 33 is
inferesting. Rule 33 is #o ./__[+seql, and it changes al!l word
boundaries at the completion of the first pass through the transform-
ational cycle, By doing this, the application of primary prominence
placement is blocked on all subsequent cycles. This is necessary since
rule 12 can shift prominence after it is placed in a stress group, and
it must not happen that prominence is placed on the first syllable of
a stress group during the second cycle if shifting has occurred on the
first cycle - this would result in a sequence of two syllables with the
same degress of prominence. This is itlegal, as it violates the
principle of alternating degrees of stress (see section 5.2). Thus,
changing "#" to "." at the end of the first cycle blocks the primary
prominence placement rule thereafter. Afthough rule 11 allows for
secondary prominence to be assigned on the second eycle, in actual fact
it can be applied in the second cycle only if gemination has occurred,
and, the second of the stress groups produced by this gemination is
two syllables in length (see the example given below). This is due to
the feature [+seg] in the specificaltion of the environment. This has
the eftect of never permitting secondary prominence 1o be placed on a
".CV."  stress group, although all other stress group types (see section
5.1) satisfy the condition for application of the rule. Since a .CV.
stress group is never stressed in Djinang (afthough it may manifest
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prominence before a pause - but only by a glottal stop, or lowered vowel,
or both), this is precisely the behaviour we want. To show why secondary
prominence placement, on +the second cycle, requires prior gemination, |
shall take an example. Consider the word /bapili/ 'to here' which is
articulated as ['baﬁ.piie], and let us trace a portion of j+s derivation.
The rules for rhythmic segmentation segment a string exhaustively on the
first cycle, with the exception of words that undergo the gemination
rufe. Thus, /bapili/ is unsegmented at the completion of the first
cycle, and at that point it is "bappili (ignoring non-essential rules
for the present.) There has been no secondary prominence placement at
this stage, because the cluster segmentation rule (rule 3) has not yat

been applied. Then, on The second cycle we get 'bap.pili (rule 3),
then 'bap.plii (rule 11), thereby placing secondary prominence.
However, there is now an "imbalanced" sequence of prominent syllables

(produced by the prior gemlination), and so an "adjustment" rule (rule
21}  shifts the secondary preminence to the last sytlable ('bap.pilf{)
where It is subsequently realized as a fowered high vowel followed by a
glottal closure, hence ['bap.pile?].

I'f we did not change all occurrences of "# to MM at the end
of trs first cycle (by rule 33), then we woutd have to prevent re-
application of the rules for prominence placement after prominence
shifting has occurred by making the prominence placement rules more
complicated. In fact, rules 10 and 11 would then be

-seg
-glot

*[-stress] — [1 stress] #Hey_ [-stress]

(©) ¢C #
{\

c
and | 5;\}

*[-stress] — [2 stress] /(#)C -seg
: Y. -schwa C(C) | -glot

[o stress)
where o = 1 or -,

It is clear that rule 33 has amarked simplifying effect on these rufes.
Hence, this censtitutes a very strong claim that, in 0jinang phonology
at teast, the change from word boundaries to rhythmic boundaries must
be accomplished before the onset of the second cycle.

Rules 14 and 15 handle the durative aspect morpheme (placement of
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glottal stop} and schwa placement. Ruie 16 is a vowel elision rule,

The rules 17 fo 21 are "adjustment" rules which alter the sequence
of prominent and non-prominent syllables when necessary.

Rule 22 makes The third syllable prominent in a stress group of form
.Clastress] C [-stress] CV(C)., where 0. = 1 or 2. This is allowed because

the medial syllable is non-prominent. However, when the stress group ends
fn a vowel, the prominence will either result in a lowered high vowel!

(by rule 26) or be unmodified - and then deleted by rule 32; but if
the stress group ends in an consonant, both rule 26 and rule 32 are
blocked and the prominence is realized as (phonetic) stress. Although
such stress groups are quite rare, all the data that | have supports this:

/but]i butpiniran/ ['bof).tji. 'bot.pinirdn] 'it's about to get
away

/bubalikinin/ ['bubale.kinin]l 'any time'

/bubalikinim/ [tbubali.kinim] t'anywhere!

The above mechanism is a way where there can be two prominent syl |-
ables in one stress group. Normally, the final prominence is realized
as a lowered vowei, so that there is only one (phonetic) stress on the
sfress group, but for a stress group of form .CVCVCVC., a sccondary
(phonetic) stress may occur on the last syllable (refer to footnote 19).

Another of the environments al lowed by rule 22 is
.Clastress] C [-stress]. C (C),, where 0. = 1 or 2, which arises from

rufe 4. 1f the second pause group in this structural description were
.CV., the secondary prominence placement rule (rule 11) would not place
prominence on this one-syllable open stress group. Yel words with
Frominence in such a position are common: for example /kaliki/

"kali.ke?] ‘'have'. The condition of alternating degrees of prominence
(or stress) implies that the final syllable of a word like /kaliki/ 1is
permitfed fo be prominent. Thus rule 22 places secondary prominence in
the last syliable of such forms, which is later realized as high vowel
lowering, glottal stop closure, or both, in the appropriate environments
(rules 26, 27, 28). |f none of the rules realize prominence in such ways,
then rule 32 deIeTes the secondary prominence so that [t does not occur
as {phonetic) stress.

Finally, rule 22 also allows an environment of form

.Clostress] €.C [~stress].C__ ., where o = 1 or 2, and in which the final

.CV. 1s not prominent (since rule t1 is blocked)., Again, prominence can
be manifested in the final stress group, in line with the alternating

degrees of prominence condition; and rule 22 accomplishes this. Such an
environment occurs only rarely and is only produced by a prior gemination.
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One example is in utterance 1 of section 5,1;
/djambakugi/ ['djam.bék.?u.ge] 'tobacco! (dative)
The rules segment this and place prominence as follows:

"djam.baku.gl, then "djam.bik.ku.gi. Then rule 22 places secondary
prominence on the final syliable, to obtaln ['djam. bdK.ku.ge. ], as in
utterance 1 of section 5.1.

Atter rule 22, come a group of rules (rutes 23 to 32) which modify
segmenfs. Most of these rules functlon +o cause prominence to be manijf-
ested as a lowered high vowel, or length, or a glottal stop closure, or
as sitress. Then lastly, the rule changing "#" +to ",n completes the
cycle (rule 33),

Rules 28 and 29 are formally very similar, being:

[-iong] —“9[+Ipng§//[2 sTress] \\OPT, and

[~tong] — [+long] [] s+ress] {iv} OPT, However, they cannot be combined

as one rule. The second of these handles forms like ['bo:] 'faeces!',
and ['me:dji?] ‘grandmother'; while +he first rule accounts tor the
lengthened vowel In the first pause group of utterance 7 section 5.1,

As can be seen from utterances | through 8 in section 5.1, glottal
stop occurs phonetically before a pause. However | have claimed that
both are boundaries. Wood (1978) indicates that it is perhaps best to
view glottal stop as a segmental unit, but i+ nevertheless functions as
3 prosody of the syllable. | have had 4o complicate the rules, given
below, to a certain extent because of the assumption that glottal stop
is [-segment]. 1t would be far more convenient to define a feature
"boundary symbol", so that all the boundary symbols (\,#, st will be
specified as [+boundary symbol ], but that "\" oand "M pe spacified
as  [+segment] while the other boundary symbots would be [~segment].

This would, for example, allow rules to treat glottal stop as a
segment, or as a boundary symbol, in circumstances where i+ has a double
function - which Is the case in Gaalpu (Wood, 1978) and Djinang. In
Djinang, it functions |ike a segmental syllable closure to manifest
prominence, parallelling the behaviour of a geminated voiceless stop to
provide closure for a preceding prominent open syllable. But it also has
@ secondary 'demarkative" function, when i+ occurs between a (redupli-
cafed) durative morpheme and the foltowing stem. This "demarkatjve!
function Is very much more evident in other Yolngu languages (for example
Gupapuyngu, Gaalpu as shown by Wood, 1978) than it is in DjTnang.

| have adopted the following cenventions regarding the application of
opticnal and obligatory rules in any one pass of the fransformational
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cycle. Each obligatory rule is applied repeatedly to the string until
there are no more environmsnts available that satisfy +he structural
description (or descriptions}) of that rule, and only then may the next
rule of the cycle be applied to the string. If any rule has various
options for the structural description, then these are expanded in the
normal way, but each such option must be exhaustively applied to the
string until there are no suitable environments remaining; after that,
the next option of the structural description is considered, and so
forth., Opfional rules are handled similarty, except that the application
of the rule in a suitable environment is not obligatory. Thus, the
cycle may end only when no obligatory rules can be applied, even though
optional ones may still qualify for application.

In the foltowing rules, the feature "FB" refers to a formative
boundary (Chomsky and Halle, 1968:364).

(1 PALUSE BOUNDARY
4 [
12 I\ ] ¢

(2) PROGRESS IVE GEMINATION

(adist ] Cadist ]
Bperiph Bperiph
@ —> | ¥ant ¥an't + v
-son -son
| -voice ]| [-woice | where o,B,¥ = + or -

(3 CLUSTER SEGMENTATION

o= [T xeere o]

where X and Y contain no internal occurrence of # in the first
subrule, and '"." in the second subrule.

(4)  NORMAL SEGMENTATION (optimal pattern)
-seg

#
m-——+-//§ } cvey [+dist] (VC(VCIIVIC) | -glot
-FB
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(5} FOUR AND FIVE SYLLABLE SEGMENTATION (alternative pattern)

# -seq
g — - / CVCVL-distIv_'_ [+distIveivec) | -glot
~FB

(6) FOUR SYLLABLE SEGMENTATION (adjustment)

-seg
+ 3« /e.ov [+distIvevevio) [-giof]
-FB

(7) THREE SYLLABLE SEGMENTATION (adjustment)

# ~seg
oy '/c cv [+dist] v [-dist] v(C) | -glot
) -FB

(8) THREE SYLLABLE SEGMENTATION {optional adjustment)

-5eg
+— -/c.cv [+dist] vevee) [-—glo’rJ OPT
-FB

(9} FORMAT I VE BOUNDARY DELETION
+ 0
(10) PRIMARY PROMINENCE PLACEMENT

[-stress] —5 [ 1 stress] ,/#(C) [ Vv ]

(1) SECONDARY PROMINENCE PLACEMENT
[~-stress] —3 [2 stress] /&C [+seg]

(12) PRCMINENCE SHIFTING

~low
[asfress] [+voice] [+iow] [ 1 ] 2 £3 } OPT

H z 3 3| -stress stress

where o = 1 or 2
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(13)

(14}

(15)

(16)

(17

REGRESS | VE GEMINATION

adist adist
Bperiph Bperiph
g — | vant [8stress]__ (.} | vant v
-son -s0n
-voice -voice

where o,B,¥ = + or -, and § = 1 or 2

GLOTTAL AS PROMINENCE IN DURATIVE

-seg : 1 2
[1 stress] {—glof] [—STress] [+g|o+]
DA

1 2

SCHWA® 3

V — [+schwal #l-son] | -low oPT
-stress

VOWEL ELISION

~dist] [——
- 1
[-back] —> ¢ //c: . C[2 stress] [+50n ] [_S*ress] CL1 stress]

CLASS 111 VERB PATTERN CHANGE (optional}

+dist +dist
-periph -back -periph \
C.C [-back]. [~back] OPT
_SOQ 2 stress —soq '
+voice +voice
123 4 5 6 7 8 9 10 ——

123 4 P 6 7 B 9 10
7 stress +narr ~stress ) 2 stress

Rule 17 permits a word such as /kufidjidji/
'he sated' to be articulated either as

['kut.ti.djfdje] or as ['kut.tfyi.dje?] . Both of
these patterns are common, particularly the latter one;
for example /bifmi®idji/ ['biE.mfFi.dje?] 'sing!
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(18 COALESCENCE  (four syllables)

. + low +dist {\g
v[-dist] [1 sfress] . [ Qﬂargg [2 stress] ¢ Vv #
1 2 3 4 5 6 7 8 ey

12 3 B 5 6 7 8 9
-stress 2 stress
(19) ALTERNATION ADJUSTMENT

#
123 4 5 6 7 8 9 —

4 6
hes [~s%ress] 2 [2 sfress] / 8 9

(20)  COALESCENCE (three syllables)

C.CI[2stress] C [~stress] [-dist] Vv f\l

. —arﬂ///[Z stress] [-dist] [1 stress] _H_I+son}V[;}

{(Rule 20 could be ordered before rule 19)
(21 ALTERNATION ADJUSTMENT 2

[a stress] (C)C . € [2 stress] € [-stress] {i(C)[—sTress;}

1 2345 6 7 8 g —
B 7 8 g
1 2545 [— sTress] [2 sTress]
where o = | or 2

(22) ALTERNATION ADJUSTMENT 3
[-stress]—[2 stress] ///. Clostress ((C)C.)Cl-stress] () C__ (0).

where o = 1 or 2
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(23)

(24)

(25)

(26)

(27}

(28)

PRE-PAUSE PROMINENCE

[-stress] — [2 stress] //[ v ] \

VOWEL BACKING

+periph +periph
[-back] —3 [+back] -cont -cont [+son ] ﬁ\jEOPT

oback ~oback #
where 0. = + or -

WORD-FINAL VOWEL LOWERING

# .
[+high3—'-—>[-high1/ (C) [oastress] (cviC ___#

where o = 1 or 2

HIGH VOWEL LOWERING BEFORE BOUNDARIES (except "+". see rule 9)

: R —caq
[+high] ~ [ hlgh]/[:z SJ”_GSS] [-seg] OPT

(This rule has been generalized slightly, in comparison fo
the rule presented in section 6,1).

GLOTTAL AS PROMINENCE BEFORE PAUSE

-seg
g — [2 stress] \ oPT
+glot

VOWEL LENGTHENING BEFORE PAUSE

[2 stress] — [+long] // ‘\ OPT
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(29)

(30)

{(31)

(32)

(33}

VOWEL LENGTHENING BY PROMINENCE

i 34
[~1ong) — [+iong] ' oPT
| stress | [CV

HIGH VOWEL LOWERING IN PROMINENT SYLLABLE

[+high] — [—high]/[ J OPT
! stress

OBSTRUENT TRUNCATION

-voice [-seq]
[-son]— 1, 14 — ¢
(This rule assumes that a [+held] consonant will be

specified as [-delayed release] by a redundancy),
PROMINENCE REALIZATION AS STRESS

[2 stress] — [—sfress]// [-seg]

WORD BOUNDARY METAMORPHOSIS

#o—_— ;//;____ [+seg]

End of eycle,
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6.2 REDUPLICATIONS

[n section 4,2 | stated that in reduplications the STress pattern
of the stem Is repeated in The reduplicated part. Thys /bUWalbuwaldJ]gi/
'bubbling water' is artjculated as [bﬂ'wal.bd'wal.dJrge?J + The approach
I am using is +hat on input to the phonotogical eycle such 8 word would pe
represented by the string #buwal#buwal+dji+gi#. That is, the 1y

boundary and not changed by the re-adjustment+ component, while +he "

boundary between "hyuwa|™ and "dji" s changed to a morpheme boundary
"M n this way, the cyclic rules wil| segment and assign stress on
each of the redupiicated parts in an identical manner (although some
extra constraints on the rules must apply ~ namely: if rule X applies

to the first stem then i+ must also apply to the second stem),

That the above string is a verb Gan be recovered from the labelled
bracketing, if desired. The string witl be specitied as

[ buwal[ buwal dji gf] ] .
verb verb verb-verb

Reduplications such as the above wiil, | expect, be generated in the
syntax. Certain reduplicated forms, however, will be fexical. For examp le
/bulgabul ga/ ['bu!.ga.'bul.ga?] "ily', is not (as far as | know)
semantical ly segmentable. For the phonotogy to handle +he stress patfern
of such forms, they would need to be stored in the lexicon as g sequence
of two words?3,

Although durative aspect in a verb will be reatized with a redup|ic-
ation of the first +wo segmental phonemes of the stem, the stress pattern
of the stem is not fepeated in the redup!icated part. The approach |
have taken for duratives Is That there is underlying prominence on the
reduplicated part, which is realized as a post-positioned glottal stop
after the redup!icated Cv which forms the durative morpheme, Presumabty
the syntax and morphophonemics will handle the reduplication of +he
first consonant and vowel. However, in this case, there will need +o be
unique labelled brackets assigned to the durative aspect morpheme in
order to satisfy the conditions for input fo the "glottal as prominence
in durative" rule (rufe t4).  Hence, /nu-quri/ Tis sleeping', wil|
be labelled as:

[verb [ DAQU] DA[ verb nuru] verb] verb

Providing these conditions are adhered to, the rules of section 6.1
will handle reduplicated forms correctly,

117



6.3 COMMENTS ON GEMINATICN IN REMBARNGA

Given that the distribution of gemination of voiceless stops is
predictable in Djinang, the question 1o be asked now is whether gemination
of voiceless stops is similarly predictable in other languages. McKay
(1975} has studied gemination in Rembarnga, giving reasons for an analysis
which interprets surface voiceless stops as underlying geminate stop
clusters. |In this section | will show that there is good evidence (based
on the material in McKay's 1975 thesis) that the same or very similar
conditioning factors produce geminated voiceless stops in Rembarnga
as they do in Djinang. All references in this section to McKay, refer
to his 1975 thesis; references to page numbers refer to the same work.

" ... There appears to be a voicing distinction for the oral stop
phonemes. Word initially, intervocalically, and after liquids and semi-
vowels this contrast occurs." (page 17)

There are basically two approaches that an investigator can take
when faced with a voiced/woiceless opposition in stops that could also
be Interpreted as a non-geminate/geminate contrast.

Firstly; one can assume the geminate versus non-geminate distinction
fs the underlying contrast, and posit various rules 1o voice (or not
voice) surface realizations of ungeminated voiceless stops in certain
environments.

Secondly; one can assume the voiced/voiceless distinction is the
undertying contrast, and posit various rules to produce gemination of
voiceless stops in certain environments.

McKay has taken the former approach. and | have taken the latter

approach. s one or the other of these two approaches to be preferred,
or is the choice of approach arbitrary? | believe there are sound
[inguistic reasons why the voiced versus voiceless contrast is +o be
preferred as the underlying contrast. | will now deal with some of

these reasons.

The geminate hypothesis used by McKay means that surface voiceless
(ungeminated) stops are interpretted as underlying geminate clusters
and then one member of the cluster is deleted so that the surface
manifestation is merely a voiceless stop. McKay discusses environments
where this occurs on page 52. He considers certain nominal affixes
which he assumes have geminated voiceless stop onsets. The following
quote is taken from page 52:

"The suffix initial geminate stop becomes a single stop when
suffixed fo a stem with one of the following:

A a stem final glottalised syllable;
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B a stem final nasal consonant;
C a stem final oral stop; or

D a stem final vowel (open syllable), where the closest
preceding syllable initial stop is preceded by an oral stop
segment in the same stem, unless a closed syllable intervenes
between the suffix and the stop.

Elsevhere the suffix Initial geminate stop is not modified."

Stress in Rembarnga is normally on the initial syllable of a root
(page 57), but the presence of prefixes makes the situation a |ittle
more complicated than in Djinang. However, there are numerous roots
without prefixes, so a comparison with Djinang can be made. McKay does
not mark secondary stress, but rather uses the same marking for both
primary and secondary stress. From the data on pages 58 to 61, we
observe that voiceless stops are never geminated when they occur as
onsets of a stressed syllable. This is identlical to the Djinang situat-
ion. We also find (see also pages 14 to 17)  that a voiceless stop
often (but apparently not always) geminates when it foliows an open
stressed syllable. Hence gemination in both Rembarnga and Djinang appear
to be governed by essentially the same factors - namely, the
distribution of voiceless stops in relation to open siressed syllables.

Now let us return to the quotation given before from page 52. Lef
us assume that rhythmic segmentation and gemination are governed by the
same rules as for Djinang {as a first approximation oniy}). Condition
'A'  does not occur in Djinang, bul conditions 'B' and 'C' are accounted
for by the cluster segmentation rule (rule 3} of section 6.1. Thus sec~
ondary prominence placement (rule 11) will place secondary prominence
on the first syllable of the nominal suffix. Under these conditions,
gemination of the voiceless stop does not occur, since it is the onset
of & stressed syllable.

Considering condition 'D', which is accurate in so far as it goes
(it assumes the ungemination rule is governed by a combination of
segmental and syllable pattern factors rather than by sfress), we find
that the rhythmic segmentation rules of section 6.1 predict precisely
the behaviour outlined in condition 'D'. Examples (from page 53, but
changed to my notation and with no marking of secondary stress):

[kutj.pera.tja] , from kutjperottja
[pelp.pal.natj.tjal , from pslppe|nattja

There do appear To be some departures from the Djinang norms. For
example, it appears that voiceless stops can geminate when They follow a
(stressed) closed syllable ending in a continuant (page 53); and it

appears that stress groups may commence with non-distributed consonants
(pages 61 and 62) even though a vowel precedes the stress group.
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Notwithstanding the differences in relation to Djinang, there
appears to be & strong case for freating Rembarnga gemination as geminat-
fon of underlying voiceless stops following stressed open syllables or
following stressed closed syliables which end in a continuant,

As evidence for the geminaticn hypothesis, McKay explains what happensf
when a speaker deliberately slows an utferance down in order to articulate
the syllables clearly. McKay says (page 20):

"He was very consistent, when pronouncing medial voiceless
stops, in producing stop closure at the end of one syllable,
releasing the ciosure only after the (scmetimes considerable)
syllabte break. Where voiced stops appeared medially he would
both make and release the stop closure only after the syllable
break."

This is precisely what happens when Djinang speakers articulate a
word syllable by syllable. In fact, Djinang speakers wil| geminate
sonorant consonants to provide closure on a previous syllable, parallell-
ing the behaviour of voiceless stops, under the same slow articulation
cono; tions,

This has a very simple explanation., McKay says (page 57) " ... in
slow speech more stresses will be present than in fast speech ... ". This
is also frue in Djinang. In deliberate slow speech, a speaker tries to
make each syliable prominent, and therefore stresses each syllable
sequentially - causing gemination fo occur universally (except for
voiced stops which cannot be geminated and remain |ax).

Further support for the underlying voiced/voiceless interpretation
is given by McKay himself (page 20):

" ... this interpretation of medial voiceless stops as geminate
does, however, raise one difficulty connected with syllable
structure ... Without this interpretation syllables with final
consonant clusters can have as their final stop only a velar
stop, a bitabial stop (or phonetically a glottal stop). This
would apply to all syllables, irrespective of their position
within the word. On the other hand if the geminate stop
interpretation is adopfed the above resiriction would still
apply fo word final syliables, but all the other stops would
be possible in non final syllables ending in consonant clusters.
Thus, under the geminate stop interpretation there is a certain
lack of generality in the statements which can be made about
syllable structure.” (Compare Djinang consonant clusters in the
coda of CGVCC syltables, chart 5 of section 3.3)
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The voiced versus voiceless underlying stop interpretation avoidg
the above difficulty with respect to medial CVCC syltables. |n Viey
of this, and in the |ight of the preceding discussion of gemination, i+
can hardly be said that having a separate voiced and voiceless serieg
of stops involves '"extra complexity" (page 21). Rather, i+ appears that
those who maintain a geminate hypothesis as the tndertying contrast are
the ones who must contend with greater complexity,

Since Rembarnga is a non-Pama-Nyungan [anguage and Djinang is a
Pama-Nyungan language, the similarities in the distribution of geminated
stops in these languages argues for a degree of universality (to what
extent is unknown} in the gemination phenomenon in Australia. The
indications are that it is a surface phonetic (that is, non-contrastive)
phenomenon intrinsic to Australian phonological systems generally, rather
than being an underlying (that is contrast]ve) oppesition in certain
unrelated or parfly related Australian languages, such as Djinang and
Rembarnga.
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FOOTNOTES

Yolngu, which means "people", is a word used extensively by
Aboriginals In north east Arnhem Land o refer to themselves,
Murngic languages (Voeqlin and Voegelin, 1977:24), which are
spoken by people in this area, are oftfen referred to as 'Yolngu!
languages.

Weod (personal communication) has indicated that the ideal of

a communalect/clan naming dichotomy, while certainly valid in the
Djinang - and Djininy-speaking area, does not extend eastwards
intfo the main part of the Yolngu bloe,

It Is not clear whether Manyarrngu refers to the clan, or the
communalect., David Malanggi, my source of most of this Information,
Is the leading Manyarrngu cfansman; hence i+ may well be that in
this instance the communalect and clan names coincide.

Wood (personal communication) bellieves, on lexical grounds, that
this clan is really a part of the Djininy group. | have retained
it In the Djinang group only because my language consultant placed
it in that group. .

[ am not sure if this js a clan or communalect namo.

That paper was written prior to the writing of 'Djinang Phonology!.
Some of the features | use in this present paper are discussed in
more detail in that paper.

Chomsky and Halle (1968:304) use the feature "coronal" for
distinguishing retroflex vowels from non-retrofiex vowels, the atter
being [-coronal].

For Yolngu languages with a lamino-alveolar (that is "interdental")
order of consonants, the relevant grouping would be the labials,
velars, laminc-postalveolars and lamino-alveolars,

The symbol "L" indicates a lamino-alveolar sound, (that is, an
"interdental"),

This is a slight overstatement. Word inlitially, neutralization is
possible, but not obligatory. Word initial voiceless stops occur
frequentty in fext, and on words spoken in isolation. However, in
text the opposition tends to be neutralized at the start of a word
at the beginning of a phrase or clause, while it is uncommon for
neufral fzation to occur at the start of words occurring within a
phrase or clauss.
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This Is due to the freatment of both orders of apical stops, nasals
and laterals as being retroflexed, and the orders differing only
with respect to the point of articulation., As Wood notes (1978
section 1.4.2}): ’

"When speaking English, Yuulngu occasionally pronounce
initial alveolars with a noticeable degree of refrofiexion."

Thus Lowe has very many more Gupapuyngu words beginning with /d/
than beginning with /d/. But many of these are cognate with
Djinang words, where they are clearly alveolar rather than
(retroflexed) domal.

Syllable boundaries will be marked by ",", since a period is used
Yo mark stress-group boundaries.

The other insight Is stress-groups. |t is not clear if stress groups
will affect Wood's conclusions about the contrastive status of Gaalpu
long vowels, GCertainly in Djinang, if is possible to analyse vowel
tength as non-confrastive. But even though vowel length in Gaalpu
behaves in a similar manner to vowel length in Djinang (e.g.
occurring only in a stressed syllable, which may occur only once

per word, and only word initially), it is nevertheless possible that
Gaalpu uses vowe!l length contrastively. In his paper, Weod recognises
that +there are stress groups in Gaalpu, but he does not atfempt fo
relate them to glottal stop, fortis syllables, stop geminafion and
vowe | length.

This constraint partly breaks down for clusters across syllable
boundaries. See section 4.4,

Wood (1978) observes a similar phenomena in Gaalpu. Why | freat
the boundary as a word boundary will be explained in section 7.2,

Very occasionally, a consonant cluster may not coincide with a rhyth-
mic boundary. This happens only when some two-syltable words of

form (C)VCCV are articulated quickly. Alsc, the cluster must be
either a nasal-voiced stop sequence, or a lateral-voiced stop
sequence. Examples: ['gande?] 'thing', [Titdje?] ‘'you' (plur),
['indji?] reciprocal marker, ['winde?] 'antbed'.

This will be further reinforced when we consider The distribution of
inter-vocalic gemination of voiceless stops, and the distribution of
glottal stop.

Only a few words appear to be counter examples fo the "up to three

syllables" constraint. For example: /bilawili/ [bf'lEWile?]
'two!. These will be handled in section 6.1. -
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The greater acoustic energy of an /a/ vowel can produce a
phonetically prominent syltable medially or finally in a stress group
or it may even attract the primary stress into a non-initial position
in The siress group. This will be dealt with later in the paper.

The specification of one stress per stress group refers to phonetic
stress.

Stress group boundaries are assigned on whol Iy phonological grounds,
and therefore are independent of "#' and "+ boundaries. For
example: /walmini/ ‘'crossed over', has the structure #walmi+ni#,
but the phonetic reatization of i+ is ['wal.mine?].

Throughout this paper, | refer to gemination of voiceless stops, only
when it Is clearly heard phonetically., There is no inferpretation
Involved. A voiceless stop without audible gemination, even though
it may be guite fortis, is assumed to be ungeminated.

Detailed discussions of the various rules wWwill be reserved for
sactions 5 and 6.

Three syllable stress groups |ikewise have mostiy sonorant consonants
3s onsets of the second and third syl lables.

I+ Is always greater than secondary stress, but can be made exceeding-
ly fortis it the speaker wishes.

The specification of [+voice] prevents shifting of the stress across
a voiceless stop,

Actually, gemination of voiceless stops Gan be accomplished on the
first pass through the rules simply by ensuring that segmentation
into stress groups and placement of secondary siress precede the
gemination rule. Rule order will also be discussed in sections 5
and 6,

Vf a word to which /iFi/ s attached has a word final /t/, then
the transition consonant is still [d]. For exampie: Iyili i¥i/
[fyi:l.diFe?] "later I.

The rules | propose will assign prominence to strings, and later
rules wili manifest the prominence in various ways, one of which Is
by stress.

| am assuming that all boundary symbols (including W \n ang
".") include the feature [-segment], which is the approach of
Chomsky and Halle (1968:365), ’

Henceforth | will use DA to refer to "durative aspect".
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Strictly speaking, | am using the features [1 stress] and

[2 stress] in two different ways. These features really represent
two degrees of prominence in the rules which assign prominence and
shi#t prominence. Later, when the vowel modification and glot+tal
stop placement rules are being appiied, prominence is being assigned
its "surface" phonetic realizations., Thus, after these rules

have applied any remaining [1 stress] or [2 stress] features
refer to phonetic stress, rather than to prominence. | could have
used a feature 'prominence" and employed rutes fto convert it into
stress in the appropriate envirenments. However nothing substantial
is gained by so doing.

The conventions for application of rules across boundaries are given
by Chomsky and Halle (1968:371}., In this paper, the hierarchy I
have assumed is , #, .,+. The same authors also discuss the use of
Yphonological phrase" boundaries (on page 372). For the latter,

| am using "\" but | have nothing fo say about how to properly
insert It intoc the string. | have simply assumed that it can be
done (see my comments at the beginning of section 6.1).

In section 3.2 | stated that the features used in this paper would

not handle vowel neutralization to schwa., | have decided fTo get
around this problem in an ad hoc way, by positing a feature '"schwa'.
Hence [a] will be [+syil, -back, -low, -high, +schwal, whlle all
other syllablcs will be [-schwal.

Long vowels in closed syllables are quite rare. Clear examples are
limited to words of form #CVC#. For exasmple: 'ro:m ‘'way of life',
"{aw'; 'we:r ‘'nothing'; ‘'yol: 'man'; 'dja:l ‘'want'; and 'me:l
'eye'. Hence this rule produces length only in primary stressed
open syllables.

Orthographically they would of course be only one word.
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/mapal/
/gungi/
/djabiri/
/nuFi/
/mil/
/guraki/

/mani/

/budji%i/
/gitinkal/
/malk/
/bunditi/
/yul/
/miyiik/
/wurgi/
/butjiy/
/diFadjili/
/Rini/
/dji-tjaFi/
/nubidji/
/giri/
/gadjigal/
/®iFkiyad/

/wana/

APFENDIX: SWADESH

['maE.pé[]
["gon.ge?)
["djabire]
['noFe?]
['me:1]

[ gu'rak.ke?]

['ma:ne?]

['bo:djite?]
['gilin.kél]
['malk]
['bon.diFe?]
[tyo:l]
['miyiik]
['wor.ge?]

["boti.+jfy]

[ di'Fa.djile?]

['Aine?]
[ dji?'tjaFe]

['noFi.dji?]

100 WORD LIST

'hair', Tleat', 'feather!
"head!

"mouth!

'nose!

Toye!

'nape of neck!’

"front of neck', '"throat!',
'river!
'stomach!

'skin'

'skin!

'knee!

'man', 'person!

'woman!

'bird!

'dog!

'he bites', Teats', 'drinks!
'he sits’

"he stands' (durative)

'he lies' (reclines)

['gire?].['kire?] 'he walks'

["gadji.gd?]
[P R kiyA ]

['wana?]
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/ninin/
/djungi/
/nawiFk/
/gibilbal/
/butjiri/
/djilan/
/ditpal/
/biri/
/qumb i ¥i/
/nu/
Jwali®/
/djafibir/
/rangu/

/kata/

/guditjima¥/

/ginimbi¥i/
/may ufk/
/djuFumuk/
/gapi/
/mundjal/
/maypal/
Jqultji/

/giyi/

JIFif gunili/

/fanini/

["ni:nin]
[1dJon.ge?]
['na:wiR]
['gibil.bédi]
["boff.tjire?]
[rdjilag]
['dIF.pal]
['bere?]
["gom.biFe?]
['no:]

['wal iF]
['djaFi.bfr]
['ran.go?]
['kaf.ia7]
[tgodi.tjimdF]
['ginim.bite]
[*mayuik ]
['djuFu.mik ]
['gab.pe?]
['mon.djél ]

[ 'may.pdl ]
["gul.tje?]
['geye ]
['ePif. "gonile]

['Aanine?]
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‘smal |t

"fire', 'wood', 'tres!
"smoke!

'ashes!

'ear', 'horn'
"fongue!

'tooth!

'breast!, 'chest!
Thand', "claw'
'f&of', 'root!
Tsun!

'afternoon sun'
'moon !

'farge star!
tsmall star!
Teloud!

"raln!

Train!

'water!

'meat!

"meat!

'fat!

leggl

'he gives it to me'

The sees!




/bi kiriml/
/mimi/
/warpmi/
/binglili/
/durkdurk/
/midimidi/
/nirki/
/budi/
/miman/
/yarti/
/yag:ﬁz/
/aquyl/
/munat ja/
/bukil/
/bambul i/
fwurki/
/malirt/
/bardjinin/
/mul/
/butjalak/
/miki/
/butal/
/giliwilin/
/min/

/murmurfiirig/

[bitkiri.me?]
[ tmefie ?]
D'wurB.me?]
["ben.gile?]
['durk.'durk]
['midi."midi]
['nir.ke?]
['bode?]

[ ¥ mefan ]
[Tyar.te?]
['yagite?]
['goye?]

[ *muna.tja?]

'he comes'!
'Nouse!
'one!
Tfwa!
"heart!
'Ilver!
'bone!
'blood!
al !
"fail!
"hame!
"fish!

'sand', 'earth'

["bok.kl1] 'mountain’
[ 'bam.bole]~[ "bam, bote?] 'bark!
[twuF.ke?] 'seed!
[tmalire?] "night!
['bag.djfnia] Twhite!
['mo:i] 'black!
['bot].tjaldK] 'yellow!
['meK.ke?] "red!
["bot.t41] tgood!
[rgitiowitfn] "long'
[tmin] 'cold!

['mur. "murf.Airig]

(the [¥] is a transition segment only)
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Jyuwiridjin/
/galbi/
/waFapam/
/djinin/
/djinim/
/unun/
/nunum/
/wari/
/witdirin/
/butdjin/
Jdulpi/
/gutum/
/inki/

/wit/

/fani wanini/
/maFinini/
/marangl/
/yakiFidjin/
/nutifiin/
/bumi/
/balini/
/buFd]iti/
/nundjitali/

/yigitim/

['yowiri.djfn]
['gal.bi?]
['wa?a.bém]
[djinin]
['djinim]
["aunun]

[ "aunum)

[ 'ware?]
['wit.ifrin]
[rouF.djfn]
['dol.pe?]
[Tgut. +8m]
[rin.ki?]
["weF]~[ 'we:F]
[tfiani.'wanine?]
['maFi.nine?]
[ 'maran.gi?]
[*yakikf#1.djfn]
['noFi.ifn]
['bome ?]
['baline?]
['buk.djiFe?]
["nun.dji®ale]

[fyigitim]
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"new!

"many?

fal !

'this!

'this' (not near to hand)
"that!

'that' (over there)
"who?!

"round'

'dry! (clothing)
Yfull!

Yful it

'not!, 'no!'

"nonél, 'no!

'he says'

'he hears'

'he knows'

"he sleeps!

'he sleeps!
"kifl', "make!

'he dies!'

it burns' (fire)
it flies!

"he swims'



/nati/ [ "nate?] 1

/ﬁun]/ ['ﬁone?:] 'youf
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